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primary outcome was the recurrence of a first symptomatic, objectively 
confirmed VTE. We examined the association between obesity 
measures and recurrent VTE using competing risk regression, 
accounting for non VTE-related death as a competing event. We 
analyzed BMI and WC both as a categorical and continuous variable. 
We adjusted the models for other known risk factors of VTE 
recurrence, including age, gender, unprovoked VTE, active cancer, 
prior history of VTE, and periods of anticoagulation as a time-varying 
covariate.
Results: Overall, 122 patients (12.4%) had a first recurrent VTE during 
a median follow-up period of 30 months. Patients with a BMI <25, 25  
to <30, and ≥30 kg/m2 had a cumulative incidence of recurrent VTE  
of 17.6%, 11.5%, and 17.0% at 36 months, respectively (P = 0.09). 
Patients with a WC <80 cm (W) / <94 cm (M), 80 to <88 cm (W) / 94  
to <102 (M) cm, and ≥88 cm (W) / ≥102 cm (M) had a cumulative 
incidence of recurrent VTE of 21.4%, 13.8%, and 13.9%, respectively 
(P = 0.49). After adjustment, neither BMI nor WC was associated with 
recurrent VTE (see Table). Stratified analyses for gender yielded 
similar results for men and women.
Conclusions: In our prospective cohort of elderly patients with acute 
VTE, we did not find an association between obesity measures and 
recurrent VTE. Excess body weight does not appear to be a risk factor 
for VTE recurrence in elderly patients with VTE.

Measure of obesity Adjusted sub-hazard 
ratio* (95% 
confidence interval)

Body mass index, kg/m2 <25 Reference

 25 to <30 0.78 (0.51–1.19)

 ≥30 1.11 (0.7–1.75)

Body mass index, kg/m2 Continuous, per unit 1.02 (0.98–1.05)

Waist circumference, cm <80 (W) / <94 (M) Reference

 80 to <88 (W) / 94 to 
<102 (M)

0.87 (0.43–1.74)

 ≥88 (W) / ≥102 (M) 0.99 (0.56–1.75)

Waist circumference, cm Continuous, per unit 1.01 (0.99–1.02)

*Adjusted for age, gender, unprovoked VTE, active cancer, history of prior 
VTE, and anticoagulation as a time-varying covariate.
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Plasma levels of endothelin-1 and renal function  
among young and healthy adults
Andreas Fischer1,2, Matthias Bossard1,3, Stefanie Aeschbacher1,2, 
Peter Egli1,2, Samuel Stempfel1, Joel Estis4, John Todd4, Martin Risch5, 
Lorenz Risch5, David Conen1,2 
1Cardiovascular Research Institute Basel, University Hospital Basel; 
2Division of Internal Medicine, University Hospital Basel, Basel, 
Switzerland; 3Division of Cardiology, Hamilton General Hospital, 
Hamilton Health Sciences, McMaster University, Hamilton, ON, 
Canada; 4Singulex Inc, Alameda, CA, United States; 
5Labormedizinisches Zentrum Dr Risch, Schaan, Liechtenstein
Introduction: Endothelin 1 (ET-1), a vasoconstrictive and pro-
inflammatory peptide is associated with several cardiovascular risk 
factors. The aim of this study was to investigate the association of 
plasma ET-1 and renal function among young and healthy adults from 
the general population.
Methods: Individuals aged 25–41 years were invited to participate in a 
prospective population-based cohort study (GAPP) in the Principality 
of Liechtenstein. Main exclusion criteria were established 
cardiovascular diseases, known renal failure, diabetes mellitus and a 
body mass index >35 kg/m2. Fasting venous plasma samples were 
used to measure creatinine, cystatin C and ET-1. The estimated 
glomerular filtration rate (eGFR) was calculated with using the 
creatinine based chronic kidney disease epidemiology collaboration 
(CKD-EPI) formula. Multivariable regression models were constructed 
to assess interrelationships of plasma ET-1 with parameters of renal 
function.
Results: We included 2160 participants in this analysis. The median 
age was 37 years and 47% were men. The median (interquartile 
range) level of eGFR in our population was 112 ml/min/1.73 m2 (103; 
118 ml/min/1.73 m2). Quartile-specific median ET-1 levels were 1.86; 
2.33; 2.77 and 3.49 pg/ml. Significant linear relationships were found 
between renal function and increasing quartiles of ET-1. Using quartile 
1 as the reference group, the β-coefficients (95% confidence interval) 
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Anti-apolipoprotein A-1 antibodies as a novel  
cardiovascular risk factor in the general population:  
results from the CoLaus study
Panagiotis Antiochos1, Pedro Marques-Vidal1, Julien Virzi2,  
Sabrina Pagano2, Nathalie Satta2, François Bastardot1,  
Oliver Hartley2, Fabrizio Montecucco2, François Mach2,  
Gerard Waeber1, Peter Vollenweider1, Nicolas Vuilleumier2 
1Centre Hospitalier Universitaire Vaudois (CHUV), Lausanne; 
2Hôpitaux Universitaires de Genève (HUG), Genève, Switzerland
Introduction: Preliminary translational and clinical studies have 
examined the role of autoantibodies against apolipoprotein A-1 
(anti-apoA-1 IgG) in atherogenesis and cardiovascular disease (CVD). 
We aimed to determine the association between anti-apoA-1 IgG and 
prevalent CVD as well as markers of CV risk in the general population 
and in secondary prevention. 
Methods: Cross-sectional data were obtained from 6649 subjects 
(age 52.6 ± 10.7 years, 47.4% male) of the population-based CoLaus 
study. CVD was assessed according to standardized medical records. 
Anti-apoA-1 IgG and biological markers were measured by ELISA and 
conventional automated techniques, respectively. Additionally, carotid 
atherosclerotic plaques and intima-media thickness (cIMT) were 
assessed by carotid ultrasound (CUS) in 493 subjects (CUS 
subgroup).
Results: Prevalence of high anti-apoA-1 IgG levels in the general 
population was 19.9%. Presence of anti-apoA-1 IgG was significantly 
associated with CVD, independently of traditional CV risk factors 
(CVRFs) [odds ratio 1.34, 95% confidence interval (1.05–1.70), p = 
0.018]. The n = 455 study participants (6·8%) with a history of CVD 
(secondary prevention subgroup) presented higher median anti-
ApoA-1 IgG values compared with subjects without CVD (p = 0.029). 
Secondary prevention patients with elevated anti-apoA-1 IgG levels 
also had lower HDL (p = 0.002) and magnesium (p = 0.001) levels, but 
increased uric acid and high-sensitivity C-reactive protein levels (p = 
0.022, and p <0.001, respectively) compared to patients with negative 
anti-apoA-1 IgG levels. In the CUS subgroup, no significant association 
was observed between high anti-apoA-1 IgG levels and carotid 
plaques or cIMT. 
Conclusion: Anti-apoA-1 IgG levels are independently associated with 
CVD in the general population and also related to CV biomarkers in 
secondary prevention patients. These findings indicate that anti-
apoA-1 IgG may represent a novel CVRF. 
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Obesity and the risk of recurrent venous  
thromboembolism in elderly patients
Carolin Müller1, Andreas Limacher2, Marie Méan1, Marc Righini3, 
Hans-Jürg Beer4, Beat Frauchiger5, Joseph J. Osterwalder6, Christian 
M. Matter7,8, Marc Husmann9, Martin Banyai10, Markus Aschwanden11, 
Nils Kucher12, Daniel Staub11, Anne Angelillo-Scherrer13, Olivier 
Hugli14, Lucia Mazzolai15, Nicolas Rodondi1, Drahomir Aujesky1 
1Department of General Internal Medicine, Bern University Hospital; 
2Clinical Trials Unit Bern, Department of Clinical Research, and 
Institute of Social and Preventive Medicine, University of Bern, Bern; 
3Division of Angiology and Hemostasis, Geneva University Hospital, 
Geneva; 4Department of Internal Medicine, Cantonal Hospital of 
Baden, Baden; 5Department of Internal Medicine, Cantonal Hospital  
of Frauenfeld, Frauenfeld; 6Emergency Department, Cantonal Hospital 
of St. Gallen, St. Gallen; 7Division of Cardiology, Zurich University 
Hospital; 8Center for Molecular Cardiology, University of Zurich; 
9Division of Angiology, Zurich University Hospital, Zurich; 10Division  
of Angiology, Cantonal Hospital of Lucerne, Lucerne; 11Division of 
Angiology, Basel University Hospital, Basel; 12Division of Angiology, 
Bern University Hospital; 13University Clinic of Hematology and Central 
Hematology Laboratory, Bern University Hospital, Bern; 14Emergency 
Department, Lausanne University Hospital; 15Division of Angiology, 
Lausanne University Hospital, Lausanne, Switzerland
Background: Although obesity is a known risk factor for a first venous 
thromboembolism (VTE) episode, only sparse data exist on the 
relationship between obesity and recurrent VTE, particularly in the 
elderly. We therefore aimed to examine the association between 2 
measures of excess body weight, the body mass index (BMI) and the 
waist circumference (WC), and recurrent VTE in a prospective cohort 
study of elderly patients.
Methods: We studied 986 patients aged ≥65 years with an acute VTE 
from 9 Swiss hospitals between September 2009 and December 2013. 
At study entry, the BMI was determined and categorized as <25, 25 to 
<30, or ≥30 kg/m2. The WC was measured at the umbilical line and 
categorized as <80 cm in women (W) / <94 cm in men (M), 80 to  
<88 cm (W) / 94 to <102 cm (M), or ≥88 cm (W) / ≥102 cm (M). The 
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Methods: Our analysis included 3020 individuals from two population-
based studies, GAPP and SKIPOGH. Participants with prevalent 
cardiovascular disease, diabetes, a body mass index (BMI) >35 kg/m2 
or taking BP lowering treatment were excluded. In SKIPOGH, 24-h 
urinary sodium excretion was used as a measure of sodium intake, 
while in GAPP it was calculated from fasting morning urinary samples 
using the Kawasaki formula. 24-h ambulatory blood pressure 
measurements were obtained from each individual. 
Results: Median age, blood pressure, sodium excretion (sodium 
chloride excretion) and estimated glomerular filtration rate in GAPP 
and SKIPOGH were 35 and 44 years, 123/78 and 118/77 mm Hg,  
4.2 and 3.2 g/d (10.7 and 8.1 g/d), and 110 and 99 ml/min/1.72 m2, 
respectively. In multivariable linear regression models, no significant 
linear associations were observed between sodium excretion and 
systolic BP, as shown in the table. There was no evidence of a 
non-linear relationship using piece-wise linear regression models 
(table). Similar findings were obtained for diastolic BP.
Conclusion: In this large cohort of healthy adults, 24-h urinary sodium 
excretion was not associated with 24-h ambulatory BP. These results 
differ from prior studies among older individuals.

Table: Analysis between urinary sodium excretion and ambulatory systolic 
blood pressure.

 Linear regression model+ Piece-wise linear regression 
model+

GAPP 0.17 (–0.27; 0.61)* 0.11 (–0.49; 0.71)

SKIPOGH 0.62 (–0.17; 1.40) 0.20 (–0.94; 1.35)

Pooled Data 0.28 (–0.11; 0.66) p = 0.16 0.13 (–0.40; 0.66) p >0.5

* β (95% CI) 
+ adjusted for age, sex, BMI, education, alcohol consumption, estimated 
glomerular filtration rate 

for eGFR were –0.29 (–1.63; 1.04), –0.96 (–2.30; 0.37) and –2.16 
(–3.52; –0.80) for quartiles 2–4, respectively. The β-coefficients for 
cystatin C were 0.003 (–0.01; 0.02), 0.02 (0.003; 0.03) and 0.03 (0.01; 
0.04) and for creatinine 0.36 (–0.86; 1.59), 1.07 (–0.15; 2.29) and 2.12 
(0.88; 3.36) for quartiles 2–4, respectively. Results of the analyses 
using ET-1 as a continuous variable were similar and are shown in the 
table. 
Conclusion: ET-1 levels are strongly associated with parameters of 
renal function among young and healthy adults, suggesting an 
important role of ET-1 in the regulation of kidney function.
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Association of urinary sodium excretion with  
ambulatory blood pressure in healthy adults
Jan Gerrit van der Stouwe1, Cristian Carmeli2, Stefanie Aeschbacher1, 
Tobias Schoen1, Georg Ehret3, Belen Ponte4, Menno Pruijm5, Daniel 
Ackermann6, Idris Guessous7, Fred Paccaud2, Antoinette Pechère-
Bertschi8, Bruno Vogt6, Markus G. Mohaupt6, Pierre-Yves Martin4, 
Michel Burnier5, Martin Risch9,10, Lorenz Risch9,11,12, Murielle Bochud2, 
David Conen1,13 
1Cardiovascular Research Institute Basel - University Hospital Basel, 
Basel; 2IUMSP, CHUV, Lausanne; 3Cardiology, HUG; 4Nephrology, 
HUG, Geneva; 5Nephrology, CHUV, Lausanne; 6Nephrology, 
Inselspital, Bern; 7Unit of Population Epidemiology, HUG; 
8Hypertension Unit, HUG, Geneva, Switzerland; 9Labormedizinisches 
Zentrum Dr. Risch, Schaan, Liechtenstein; 10Division of Laboratory 
Medicine, Kantonspital Graubünden, Chur, Switzerland; 11Division of 
Clinical Biochemistry, Medical University Innsbruck, Innsbruck, 
Austria; 12Private University, Triesen, Liechtenstein; 13Departement of 
Medicine, University Hospital Basel, Basel, Switzerland
Introduction: Many studies have shown a relationship between 
urinary sodium excretion and blood pressure (BP), mainly among 
middle-aged to elderly individuals and using conventional BP 
measurements. In the current study, we aimed to evaluate the 
relationship of ambulatory BP with 24-h urinary sodium excretion in a 
large sample of healthy adults.

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



FREIE MITTEILUNGEN SGAIM / COMMUNICATIONS LIBRES SSMIG 
KARDIOLOGIE / CARDIOLOGIE 5

Effective antihypertensive therapy is crucial for cardiovascular risk 
reduction. Nevertheless, blood pressure control appears to be low in 
Switzerland. The goal of this study was to investigate the compliance 
of Swiss general practitioners with European and national guidelines 
for the treatment of arterial hypertension with focus on 
pharmacological therapy.
Methods: Data from the Swiss Hypertension Cohort Study (HccH) 
was analyzed. From 2005 to 2013 1004 patients were recruited. A 
follow up of up to six years was performed by 91 general practitioners 
in Switzerland.
Results: Data on adherence with antihypertensive drug therapy 
according to ESH/ESC guidelines are given in the following figure.

Discussion: Overall, compliance with European and national 
guidelines on treatment of arterial hypertension in Swiss primary care 
appears to be low. Because blockers of the renin angiotensin 
aldosterone system (RAAS) are widely used, recommendations to use 
these agents are well implemented while compliance is low in 
situations where guidelines recommend avoiding these drug classes. 
Thiazide diuretics (T) are the most frequently used drug class in our 
cohort. This may be due to the broad usage of fixed dose 
combinations (FDC) in Switzerland, which mostly contain T. Usage of 
FDC is recommended in guidelines to improve adherence which is 
well implemented in Swiss primary care. Combination therapy as well 
as lifestyle interventions are not as widely used as recommended in 
guidelines. Especially patients with uncontrolled blood pressure often 
do not have a fully escalated therapy. Therefore, our study suggests 
that implementation of guidelines in daily practice is low. 
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Safety and efficacy of the novel ESC guidelines 2015  
to rule-out acute myocardial infarction with hs-cTnI
Maria Rubini Gimenez, Raphael Twerenbold, Karin Wildi,  
Christian Mueller 
Universitätsspital Basel, Basel, Switzerland
Background: We aimed to prospectively evaluate the safety and 
efficacy of the new ESC rapid 0h/1h rule-out protocol for acute 
myocardial infarction (AMI). 
Methods: We enrolled consecutive patients presenting to the ED  
with suspected AMI in a prospective international multicenter study. 
Excluded were patients with ST-segment elevation and no available 
high-sensitivity cardiac troponin (hs-cTn) I levels. The final diagnosis 
was adjudicated by two independent cardiologists. The safety and 
efficacy of the ESC 0h/1h rule-out protocol, based on LOD 
(Undetectable levels of hs-cTnI at presentation) in combination with 
hs-cTnI 1h-algorithm was evaluated. Safety was quantified as the 
negative predictive value (NPV) for AMI in the rule-out zone. Efficacy 
was quantified as the percentage of the overall cohort assigned to the 
rule-out zone.
Results: Among all 1499 patients, AMI was the final diagnosis in 16%. 
Using this strategy the ESC 0h-1h rule-out protocol achieved a very 
high safety, with a NPV of 99.5% (95%CI, 98.7–99.9%). Regarding 
efficacy, 51% of patients could be classified as rule-out zone within the 
first hour. 
Conclusions: The current ESC 0h/1h-rule-out protocol using the 
combination of LOD and 1h algorithm hs-cTnI allows a safe and 
effective rule-out of AMI. 
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The impact of adult height on electrocardiographic  
parameters in young and healthy adults
Thomas Kofler1, Sebastien Theriault2, Stefanie Aeschbacher1,  
Steffen Blum1, Philipp Krisai1, Martin Risch3, Lorenz Risch4,  
Christine M. Albert5, Guillaume Paré6, David Conen1 
1Universitätsspital Basel, Basel, Switzerland; 2Population Health 
Research Institute, Hamilton, ON, Canada; 3Labormedizinisches 
Zentrum Dr. Risch; 4Labormedizinisches Zentrum Dr Risch, Schaan, 
Liechtenstein; 5Harvard Medical School, Boston, MA, United States; 
6McMaster University, Barton St. East, ON, Canada
Introduction: Several studies have shown that increasing height is a 
strong and independent risk factor for incident atrial fibrillation. In this 
context, we hypothesized that adult height may be related to different 
parameters of the 12-lead electrocardiogram (ECG).
Methods: The genetic and phenotypic determinants of blood pressure 
and other cardiovascular risk factors (GAPP) study is a population 
based prospective cohort study in the Principality of Liechtenstein. 
Young and healthy adults aged 25–41 years without cardiovascular 
disease, diabetes and with a body mass index ≤35 kg/m2 were 
enrolled. Height was directly measured in a standardized way using a 
calibrated measuring tape. Resting 12-lead electrocardiograms were 
recorded in all participants under standardized conditions. 
Multivariable linear regression models adjusting for potential 
confounders were used to evaluate the association between height 
and ECG parameters.
Results: Out of 2149 individuals with available information on height, 
53.7% were female. Median age was 37 years. The median height was 
1.71 meters. Median and interquartile range of PR, QRS and QTc 
intervals were 156 msec (142 msec; 170 msec), 88 msec (82 msec;  
96 msec) and 402 msec (387 msec; 416 msec), respectively. The 
multivariable adjusted beta coefficients (95% CI) for PR, QRS and  
QTc interval were 0.24 (0.07; 0.40), p = 0.005; 0.19 (0.13; 0.25), p = 
<0.0001, and –0.09 (–0.22; 0.05), p = 0.22, respectively. No significant 
or linear relationships were observed between height and amplitude 
parameters or markers of left ventricular mass, as shown in the table. 
Conclusion: Among young and healthy adults, we found highly 
significant associations of height with markers of depolarization,  
but not with markers of repolarization or hypertrophy. Our findings 
therefore suggest that adult height may be a marker of slowed cardiac 
conduction, which in turn may favor the occurrence of incident atrial 
fibrillation.
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Compliance with ESH/ESC guidelines for arterial  
hypertension in Swiss primary care: pharmacological therapy
Daniel Buess, Thomas Dieterle, Jörg Daniel Leuppi, Andreas Zeller, 
Benedict Martina, Peter Tschudi, Stephanie Giezendanner, Katja 
Henny-Fullin, Anja Handschin 
Universität Basel, Basel, Switzerland
Objective: Elevated blood pressure is a major cardiovascular risk 
factor, affecting approximately 35% of the population worldwide. 
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Ticagrelor, but not clopidogrel, reduces arterial  
thrombosis via endothelial tissue factor suppression
Martin Franz Reiner1,2, Alexander Akhmedov2, Simona Stivala1, 
Stephan Keller2, Daniel S. Gaul2, Savarese Gianluigi2, Martina 
Glanzmann2, Cuicui Zhu3, Wolfram Ruf4, Zhihong Yang3, Christian M. 
Matter2,5, Thomas F. Lüscher2,5, Giovanni G. Camici2, Jürg H. Beer1,2 
1Cantonal Hospital Baden, Baden; 2Center for Molecular Cardiology, 
University of Zurich, Schlieren; 3Departement of Medicine/Physiology, 
University of Fribourg, Fribourg, Switzerland; 4Center for Thrombosis 
and Hemostasis, University Medical Center, Johannes Gutenberg-
University Mainz, Mainz, Germany; 5Department of Cardiology, 
University Heart Center, University Hospital Zurich, Zurich, 
Switzerland
Background: The P2Y12 antagonist ticagrelor reduces mortality in 
patients with acute coronary syndrome (ACS), compared with 
clopidogrel, and the mechanisms underlying this effect are not entirely 
understood. Arterial thrombosis is the key event in ACS; however, 
direct vascular effects of either ticagrelor or clopidogrel with focus on 
arterial thrombosis and its key trigger tissue factor have not been 
previously investigated.
Methods: Primary human aortic endothelial cells were treated with 
ticagrelor (10-7, 10-6, 10-5M) or clopidogrel active metabolite (CAM,  
1.5 × 10-8, ×10-7, ×10-6M) at clinically relevant concentrations and 
stimulated with tumor necrosis factor-alpha (TNF-α, 10 ng/mL); effects 
on procoagulant tissue factor (TF) expression and activity, its 
counter-player TF pathway inhibitor (TFPI) and the underlying 
molecular mechanisms were determined. Further, arterial thrombosis 
by photochemical injury of the common carotid artery, and TF 
expression in the murine endothelium were examined in 12-week-old 
male C57BL/6 mice treated with ticagrelor (n = 8) or clopidogrel  
(n = 7).
Results: Ticagrelor, but not CAM, reduced TNF-α-induced TF 
expression via proteasomal degradation, in addition to TF activity, 
independently of the P2Y12 receptor and the equilibrative nucleoside 
transporter 1 (ENT1), an additional target of ticagrelor. In C57BL/6 
mice, ticagrelor prolonged time to arterial occlusion, compared with 
clopidogrel, despite comparable antiplatelet effects as assessed by 
whole blood aggregometry in response to adenosine diphosphate 
(ADP). In line with our in vitro results, ticagrelor, but not clopidogrel, 
reduced TF expression in the endothelium of murine common carotid 
arteries.
Conclusion: Ticagrelor, unlike clopidogrel, exhibits endothelial-
specific antithrombotic properties and blunts arterial thrombus 
formation. The additional antithrombotic properties displayed by 
ticagrelor may partly explain its greater efficacy in reducing thrombotic 
events in clinical trials. These findings may provide the basis for new 
indications for ticagrelor. 
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Uptake of new oral anticoagulants in patients  
with atrial fibrillation – a prospective cohort study
Matylda Zimny1,2, Steffen Blum1,2, Peter Ammann3, Paul Erne4,  
Giorgio Moschovitis5, Marcello di Valentino6, Dipen Shah7,  
Jürg Schläpfer8, Michael Kühne9, Christian Sticherling9,  
Stefan Osswald9, David Conen1,2 
1Department of Medicine, University Hospital Basel; 2Cardiovascular 
Research Institute Basel, University Hospital Basel, Basel; 3Division of 
Cardiology, Kantonsspital St.Gallen, St.Gallen; 4AMIS Plus, Zurich; 
5Division of Cardiology, Ospedale Regionale di Lugano; 6Division of 
Cardiology, Ospedale San Giovanni Bellinzona, Ticino; 7Division of 
Cardiology, University Hospital Geneva, Geneva; 8Service of 
Cardiology, University Hospital Lausanne, Waadt; 9Division 
Cardiology, University Hospital Basel, Basel, Switzerland
Background: We aimed to determine the uptake of the new oral 
anticoagulants (NOACs) among patients with atrial fibrillation (AF) 
between 2010 and 2015 in Switzerland. 
Methods: We performed a prospective observational cohort study 
(BEAT-AF). At the baseline examination and during yearly follow-ups, 
we used questionnaires to obtain information about personal 
characteristics and antithrombotic treatment. Assessment of the stroke 
risk for each patient was obtained using the CHA2DS2-VASc score. 
Results: Among 1546 patients enrolled across 7 centers in 
Switzerland, mean age was 68 years, 29.6% were females and 73% 
were on oral anticoagulation at baseline. The percentage of orally 
anticoagulated patients with an indication for anticoagulation 
(CHA2DS2-VASc score >1 in women and >0 in men) was 75% in 2010 
and 80% in 2015. There was a gradual increase in the use of NOACs 
from 0% in 2010 to almost 30% in 2015.

Use of aspirin as a monotherapy decreased from 23% in 2010 to 11% 
in 2015. In multivariable linear regression analysis, significant 
predictors for switch from vitamin-k-antagonists (VKAs) to NOACs 
were BMI (OR 1.7, 95% CI 1.02–2.71; p = 0.041) and age (OR 0.97, 
95% CI 0.95–0.99; p = 0.014). 
Conclusion: The use of NOACs in Switzerland steadily increased to 
about 30% in 2015. In parallel, the prescription of aspirin as a 
monotherapy was more than halved, suggesting significant guideline 
concordant improvements in oral anticoagulation use among AF 
patients in Switzerland. 

Figure: Uptake of NOACs over time.
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Nutritional risk screening in patients hospitalized in  
an internal medicine ward: does it impact dietary management
Saman Khalatbari-Soltani, Pedro Marques-Vidal 
Internal Medicine, University Hospital of Lausanne (CHUV), 
Lausanne, Switzerland
Introduction and aims: Nutritional risk screening should be 
performed among all hospitalized patients and adequately managed. 
We aimed to determine nutritional risk screening and management in 
a Swiss university hospital. 

Methods: Retrospective analysis of administrative data for years 2013 
and 2014 of the department of Internal Medicine of the Lausanne 
university hospital (8541 patients, aged 72.8 ± 16.5 years, 50.4% 
women). Being nutritionally “at-risk” was defined as a Nutritional risk 
screening-2002 (NRS-2002) score ≥3 and nutritional interventions 
(dietary regimen, enteral and parenteral nutrition) were collected from 
medical records. 
Results: Screening increased from 670/4077 (16.5%) in 2013 to 
1869/4464 (41.9%) of patients in 2014 (p <0.001). Prevalence of 
screening was at least 12.2% in all disease categories in 2013, and 
this value increased to 31.9% in 2014. Patients discharged with cancer 
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or disease of the circulatory system had a higher prevalence of 
screening. Of 2539 patients screened, 64.6% in 2013 and 62.7% in 
2014 were “at-risk”, but less than half received any nutritional 
intervention (46.9% and 40.3%, respectively). Also, approximately one 
in six of the patients considered “not at-risk” received at least one type 
of nutritional management (13.5% in 2013 and 16.3% in 2014). The 
most frequent management was enteral nutrition, followed by dietary 
regimen alone and parenteral nutrition. 
Conclusion: Between 2013 and 2014, prevalence of screening 
increased, but prevalence and nutritional management of “at-risk” 
patients remained stable. Further steps should focus on adequate, 
management of nutritionally “at-risk” patients in internal medicine. 
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Communication at the interface: quality of referral  
letters from general practitioners who refer patients  
to the emergency department
Tiziana Straessle1,2, Stéphanie Giezendanner2, Nicolas Geigy3,  
Joerg Leuppi1, Andreas Zeller2 
1Medical University Clinic, Cantonal Hospital Baselland, Liestal; 
2Centre for Primary Health Care, University of Basel; 3Emergency 
Department, Cantonal Hospital Baselland, Liestal, Switzerland
Introduction: The emergency department is an important interface for 
medical attendance of patients between general practitioners (GPs) 
and hospital. The referral letter plays a crucial role in communication 
between GPs and hospital and is an important instrument for the 
exchange of facts and opinions. There is no published data about the 
quality of referral letters in Switzerland.
Methods: Prospective observational study at the GPs and hospital 
interface. During 4 months from May till August in 2015, we collected 
referral letters from GPs who referred patients to the emergency 
department of a local hospital in Northwestern Switzerland. Included 
were referral letters for adult inpatients to the departments of general 
internal medicine, surgery, orthopedics, urology, otorhinolaryngology 
and psychiatry. According to published quality criteria, referral letters 
were assessed by a score system (1 to 11 points) including the 
following items: 1) patients name and date of birth, 2) name and 
contact of the referring GP, 3) main presenting symptoms, 4) reason(s) 
for referral, 5) current medication, 6) clinical findings, 7) clinical tests, 
8) relevant previous medical history, 9) social background, 10) 
allergies, 11) date of referral. If handwritten, the legibility was an 
important criterion. Additional information by phone prior to admission 
was included in the assessment of quality.
Results: From 2345 inpatients who met the inclusion criteria during 
the study period, 509 (22%) patients were referred from GPs to the 
emergency department. In total, 19 patients were excluded because 
medical record was not available. Among the 490 patients included, 
there were 292 (60%) with referral letters which were further assessed 
for their quality. Overall, 126 (43%) letters were handwritten, whereof 
115 (91%) were legible. 145 referral letters (50%) were completed with 
additional information by phone. Preliminary analysis shows that 
referral letters met a median of 8 (IQR 7–9) quality criteria out of 11. 
Most frequent missing criteria were allergies (94%) and data about 
social background (81%). Final analysis and summary will be available 
in May 2016.
Conclusions: We found that more than half of all inpatients sent from 
GPs to emergency department had referral letters. A majority of them 
met most of our defined quality criteria considered as a valuable 
referral letter. 
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The burden of multimorbidity, defined by disease- 
disease interactions, is systematically underestimated  
in the SwissDRG system
Jeremy W. Deuel1, Dominik J. Schaer1, Rudolf Moos2,  
Tarun Mehra2, Marcus Cheetham1,3, Edouard J. Battegay1,3 
1Department of Internal Medicine, University Hospital Zurich; 2Medical 
Directorate, University Hospital of Zurich; 3Center of Competence 
Multimorbidity, and University Research Priority Program, University of 
Zurich, Zürich, Switzerland
Introduction: Multimorbidity, defined as the concurrent presence of 
more than one active or chronic disease in a patient, is increasingly 
prevalent in the aging population. The classification of patients 
according to SwissDRG – Swiss Diagnose Related Groups – 
determines the projected in-hospital length of stay and therefore case 
weight and hospital reimbursement. However, DRG-based 
reimbursement systems are generally based on the main diagnosis 
that deemed principally responsible for patient hospitalization and on 
secondary diagnoses that as co-factors contribute to hospital resource 

consumption. The concept of Multimorbidity is thus poorly reflected in 
DRG-based reimbursement systems. In the present work, we 
systematically analyze a large patient set and compare effective 
duration of hospitalization with the predicted duration by SwissDRG.
Methods: We conducted a retrospective analysis of all 38,793 patients 
hospitalized in 2014 at the University Hospital of Zurich. The 
anonymized data included each patient’s ICD-10 coded diagnoses and 
the SwissDRG classification, including the predicted length of stay. The 
analysis did not include individual chart review and consideration of 
unorganized or unsystematic data. Multimorbidity was estimated from 
the number of ICD-10 diagnoses and morbidity burden from in-hospital 
length of stay. In-hospital-mortality was determined.
Results: The results show that the number of diagnoses strongly 
correlates with increasing mortality and morbidity. Importantly, the 
increment increase is not linear but exponential, suggesting that 
disease-diseaseinteractions and other variables may contribute to 
morbidity and mortality in multimorbid patients.
Conclusion: The positive correlation between the number of ICD-10 
diagnoses and the increasing mismatch between effective and 
predicted duration of hospitalization demonstrates a systematic 
underestimation by the SwissDRG system of the effects of 
multimorbidity on duration of hospitalization and morbidity. This 
discrepancy between effective and predicted duration of hospitalization 
is most likely attributable to the presence of disease-disease 
interactions that are not taken into account by the SwissDRG system. 
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Conducting ward rounds: a survey of internal medicine 
residents
Anne Miéville, Oriane Aebischer, Matteo Monti, David Gachoud 
Service de Médecine Interne, Centre Hospitalier Universitaire Vaudois 
(CHUV), Lausanne, Switzerland
Introduction: Conducting inpatient daily ward rounds is a specific 
competence expected from the residents. As shown in previous 
studies, residents often face challenges in mastering this competence. 
With the purpose to develop a tailored intervention, we needed a more 
accurate picture of our residents’ way of conducting daily rounds. We 
particularly focused on the approach they use to structure their rounds.
Methods: An online anonymous questionnaire was sent to the 
residents of the Service of Internal Medicine at the Lausanne 
University Hospital between July and October 2015. Residents having 
worked on the ward for at least two consecutive weeks during the 
month preceding the survey were included. Daily round structure, 
location and interruptions were assessed. Closed questions required 
rating on a Likert scale. Free text answers were treated using thematic 
content analysis. 
Results: 29 of the 41 eligible residents (71%) completed the 
questionnaire. Mean age was 29.0 ± 1.6 (mean ± SD) years, 62% were 
women and 52% reported ≥3 years of training in Internal Medicine. 
86% declared following a structure to conduct daily rounds. Six steps 
emerged from the free text answers: (1) interaction with the nurse; 
review of (2) vital signs, (3) laboratory results, (4) treatment; (5) 
interaction with the patient (focused examination and discussion) and 
(6) plans (further investigations, treatment and discharge). There was 
some heterogeneity in the order in which these steps were carried out. 
Residents were reactive to the problems raised by the nurse, but little 
was reported on how they integrated the patients’ medical problem list. 
Furthermore, many interruptions were reported. 31% of participants 
declared that phone calls and arrival of other healthcare professionals 
occured ≥5 times per daily round. Interruptions by consultants and 
informatic problems were also very frequent (table 1). Conducting 

Table 1: Number and type of ward round interruptions.
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rounds outside the patient’s room before clinical evaluation was 
preferred by the majority (table 2). 
Conclusions: Residents self-reported description of ward rounds 
helps identify key areas of improvement and related interventions, 
such as developing a more defined structure to improve efficiency. 
Finding strategies to minimize the number of interruptions is also 
needed. 
Bedside: at the patient’s bedside. Room: in the patient’s room, but  
not at the patient’s bedside. Outside: outside the patient’s room.
Anne Miéville and Oriane Aebischer participated equally in writing  
this abstract. 
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PIM-Check©: a new electronic screening tool  
to detect and manage potentially inappropriate  
medications in general internal medicine
Anne-Laure Blanc1,2, Aude Desnoyer1, Valérie Pourcher-Martinez3, 
Marie Besson1, Caroline Samer1, Caroline Fonzo-Christe1,  
Rolf Hauri4, Alain Lorenz5, Arnaud Perrier1, Jules Desmeules1,2,  
Pascal Bonnabry1,2, Bertrand Guignard1 
1Geneva University Hospitals; 2School of Pharmaceutical Sciences, 
University of Geneva, University of Lausanne, Geneva, Switzerland; 
3Pitié-Salpêtrière Hospital, AP-HP, Paris, France; 4Geneva School of 
Business Administration (HEG), Geneva, Switzerland; 5www.
wizopunk-art.com, Lyon, France

Background: Potentially inappropriate medications (PIMs), including 
over-prescription, under-prescription, mis-prescription and drug-drug 
interactions, are important risk factors for drug-related problems 
(DRPs). Specific screening tools (STOPP-START, BEERs’ criteria) 
have been developed for geriatric patients and shown to reduce the 
number of PIMs in this population. No comparable tool exists for 
general internal medicine patients, despite their co-morbidities and 
high number of medications. Our aim was to develop a specific tool for 
identifying PIMs in internal medicine patients. This electronic system 
should provide specific statements related to major co-morbidities and 
medications of a patient.
Method: Based on literature review and 17 semi-structured interviews 
with specialists of each major speciality in internal medicine, a list of 
statements has been developed for detecting PIMs. This list has been 
validated through an international two-round Delphi process involving 
40 experts (internists and pharmacists from general and university 
hospitals from Belgium, France, Quebec and Switzerland). Experts 
had to express their agreement with each statement. An electronic 
version of the tool has been developed in order to perform rapid and 
complete analysis of medication in routine daily practice.
Results: Experts’ participation rate was 97.5%. The initial list included 
166 statements: 6 were removed, 6 were merged and 3 were added 
after the first round of the Delphi process. All 160 statements were 
validated through the second round. The final screening tool, PIM-
Check©, includes 74 statements related to under-prescription, 36 to 
over-prescription, 16 to drug-drug interactions and 34 to treatment 
adaptation. Each statement is detailed with rationale (n = 160), 
references (n = 333), remarks and useful links (n = 29). Each 
statement is related to a medical condition and one or several 
medications. During the screening process, selection of specific 
patient’s medical conditions and medications can switch on or off 
corresponding statements. The electronic screening tool is freely 
available on www.pimcheck.org. 
Conclusion: PIM-Check© is the first electronic screening tool 
developed and internationally validated for internal medicine patients 
in order to detect and manage PIMs. A prospective study is currently 
under way to assess whether this webmobile application can reduce 
DRPs in internal medicine when used by chief residents at patient 
admission. 

Table 2: Location of daily ward rounds (before patient’s encounter).
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Chronic norovirus infection as a risk factor for  
secondary lactose maldigestion in renal transplant  
recipients: a prospective parallel cohort study
Daniel Franzen1, Rahja M. Pereira2, Benjamin Misselwitz3,  
Thomas Fehr2,4, Rudolf P. Wüthrich2, Marco Bonani2 
1Department of Pulmonology, University Hospital Zurich; 2Department 
of Nephrology, University Hospital Zurich; 3Department of 
Gastroenterology and Hepatology, University Hospital Zurich, Zurich; 
4Department of Internal Medicine, Cantonal Hospital Graubünden, 
Chur, Switzerland
Background: Chronic norovirus infection is an emerging challenge in 
the immunocompromised host, in whom it may be asymptomatic or 
present as chronic diarrhea. The mechanisms of diarrhea in chronic 
norovirus infection are not well understood, but in analogy to Gardia 
lamblia and rotavirus infections, secondary lactose maldigestion (LM) 
might be implicated. 
Methods: Adult renal transplant recipients (RTRs) who had 
symptomatic chronic norovirus infection with diarrhea were asked to 

participate in this prospective parallel cohort study. RTRs with 
otherwise unexplainable chronic diarrhea but absent norovirus or 
another intestinal infection served as control group. In both groups, a 
lactose hydrogen breath test (LHBT) and a lactose tolerance test (LTT) 
were performed after exclusion of primary LM by a negative lactase 
(LCT) gene test. 
Results: Of approximately 800 patients in the cohort of RTRs at our 
institution, 15 subjects were included in the present study. Of these, 7 
had chronic symptomatic norovirus infection with diarrhea (noro group) 
and 8 had diarrhea in the absence of norovirus (control group). LHBT 
and LTT were positive in all 7 patients (100%) in the noro group, 
whereas only 1 of 8 patients (12.5%) in the control group had a 
positive test. Thus, secondary LM was highly prevalent in the noro 
compared to the control group with an odds ratio of 75.0 (95% CI 2.6, 
2153, p = 0.01). 
Conclusion: This is the first report showing a positive association of 
chronic norovirus infection and secondary LM. Further studies with 
larger patient numbers and longer follow-up are needed to test a 
causative relationship between both entities. 
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Chronic infections and susceptibility to highly  
prevalent autochthonous infections in Latino  
immigrants in Switzerland
Yves Jackson1,2, Lilian Santos1, Isabelle Arm-Vernez3, Hans Wolff1, 
Francois Chappuis1, Anne Mauris3, Laurent Getaz1 
1Department of Community Medicine, Primary Care and Emergency 
Medicine, Geneva University Hospitals and University of Geneva; 
2Global Health Institute, University of Geneva; 3Department of 
Genetics and Laboratory Medicine, Geneva University Hospitals, 
Geneva, Switzerland
Background: More than 3 million recently-arrived Latin American 
immigrants live in Western Europe. Health programs need to take 
account of their risk of suffering and transmitting imported chronic 
infections with a potential of late reactivation and complications. 
Information on susceptibility to autochthonous infections is necessary 
to decide upon primary prevention programs. We aimed at assessing 
the prevalence and co-occurrence of imported chronic infections and 
the susceptibility to highly prevalent local infections in Latin American 
immigrants. 
Methods: Participants were adults >16 years recruited in the 
community and in an ambulatory healthcare centre in Geneva in 2008. 
Serological tests were performed on stored sera. We considered 
chronic active HBV infection in presence of anti-HBc antibodies and 
HBsAg positive tests. Positive treponemal and non-treponemal tests 
were indicative of active syphilis.
Results: The 1012 participants, aged 36 (range: 16–78) years, mostly 
female (82.5%) and Bolivians (48%) with a median stay of 4 (range: 
0.1–23) years outside Latin America. Overall, 209 (20.7%) had at least 
one and 27 (2.7%) two or more chronic infections. Prevalence of HIV, 
HBsAg-positive, active syphilis, Trypanosoma cruzi and Strongyloides 
stercoralis were 1.4%, 0.4%, 0.4%, 12.8% and 8.4% respectively. 
Twenty-four cases were co-infected with T. cruzi and S. stercoralis, ie. 
28.2% of Ss and 18.5% of Tc-positive patients. Univariate regression 
analysis showed that Bolivian origin (OR: 14.1, 95%CI: 3.3–60.3) and 
predominant rural living in home country (OR: 2.5, 95%CI: 1.2–5.5) 
were associated with multiple infections. Susceptibility to measles and 
varicella-zoster were 1.4% and 0.7%.
Discussion: Latino immigrants are at risk of complications and 
possible reactivation of chronic parasitic infections and show frequent 
co-infections with imported parasites. However, they show low 
prevalence of viral and treponemal infections. This contradicts previous 
studies and can be explained by our focus on infections at the chronic 
and active stages. Immigrants from Bolivia and of rural origin had 
higher risks of co-infections. Immigrants are well protected against 
VZV and show lower susceptibility to measles than Swiss residents. 
Screening for chronic parasitic co-infections is warranted in Latin 
American immigrants. There is no need for specific immunization 
against measles and VZV. 
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Should we reintroduce chest X-ray screening  
for tuberculosis in asylum seekers?
Isabel Burghardt1, Sarah Schwertz1, Jan Fehr2, Markus Schneemann1 
1Klinik und Poliklinik für Innere Medizin; 2Klinik für Infektiologie und 
Spitalhygiene, Universität und Universitätsspital Zürich, Zürich, 
Switzerland
Introduction: Screening of asylum seekers for tuberculosis by chest 
x-ray before entering Switzerland as a strategy for reducing active 
tuberculosis has been abolished in 2006. Currently, a screening 
system including a scoring system based on the presence and 
duration of symptoms associated with tuberculosis, general health 
status and the origin of the immigrant is used to select individuals for 
subsequent chest x-ray and further tests. 
Methods and results: Two refugees arriving from Afghanistan and 
Somalia respectively presented with active tuberculosis at our hospital. 
The diagnosis was not known before and both patients presented with 
coughing at the emergency unit at the University Hospital Zürich in 
January 2016. The approximately 25 year old man from Somalia came 
via Sudan and Libya and arrived in Switzerland in June 2015. The 
second refugee from Afghanistan with approximately the same age 
had arrived in Switzerland in December 2015 and presented with 
cough, weight loss and strong back pain. Both were not detected by 
the current screening at the Swiss border. Chest X-rays at our hospital 
were highly suspicious for active tuberculosis (figure 1, chest x-ray 
from the patient from Afghanistan). Sputa for acid-fast bacilli were 
positive in both patients. The patient from Afghanistan with back pain 
had tuberculous spondylitis as well. Both patient were HIV-negative 
and are currently treated with quadruple therapy (rifampicin, isoniazid, 
pyrazinamide, ethambutol) awaiting resistance analysis of the 
mycobacteria.
Conclusion: It is highly likely that both patients would have been 
detected by a screening chest X-ray or a Interferon Gamma Release 
Assay (IGRA) when entering Switzerland. In view of the current 
refugee crisis we aim at discussing whether public health in 
Switzerland may benefit from the reintroduction of chest X-ray 
screening for tuberculosis when entering the country. 

Figure 1
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High incidence of herpes zoster encephalitis  
in Graubünden 2014
Alina Stocker1, Christoph Theus1, Katia Boggian2,  
Nicolas Müller3, Felix Fleisch1, Thomas Fehr1 
1Department of Internal Medicine, Kantonsspital Graubünden,  
Chur; 2Division of Infectious Diseases and Hospital Epidemiology, 
Kantonsspital St. Gallen, St. Gallen; 3Division of Infectious Diseases 
and Hospital Epidemiology, University Hospital Zurich, Zürich, 
Switzerland
Background: Varicella zoster virus (VZV) is the second most common 
viral agent of meningo-encephalitis after herpes simplex virus (HSV). 
As a primary infection VZV causes chickenpox (varicella), after which  
it becomes latent in nerve ganglia. Later reactivation manifests as 
herpes zoster (shingles). We describe an unusual accumulation of six 
cases of VZV encephalitis in 2014 in our hospital. 
Methods: We retrospectively selected in-hospital charts by ICD-Code 
B02.0 and B02.1 (VZV (menigo-)encephalitis as the main diagnosis) 
and reviewed clinical course, laboratory findings, radiology, therapy 
and outcome. Furthermore we compared the yearly number of cases 
with herpes zoster encephalitis in relation to the total number of 
hospitalized patients in internal medicine, to the number of cases with 

other viral encephalitides from 2010 until 2014 in the Kantonsspital 
Graubünden and to the respective numbers in two other major 
hospitals in Eastern Switzerland (Universitätsspital Zürich and 
Kantonsspital St. Gallen). 
Results: In the Kantonsspital Graubünden, with an average number of 
4700 hospitalisations in the internal medicine per year, we observed 
six herpes zoster encephalitis cases in 2014. The median age was  
87 years with a maximum of 91 and a minimum of 27. Four out of six 
patients had a positive PCR for VZV in cerebrospinal fluid (CSF), one 
was positive for VZV-specific IgM, and 5 of 6 showed a monocytosis in 
CSF (table). The herpes zoster rash appeared before, with or after the 
neurological symptoms and was localized in the thoracal region in 5 of 
6 cases and involved 2 to 6 dermatomes. There was one case of 
zoster sine herpete. Two patients died and three had prolonged 
neurological deficits, in particular impairment of concentration and 
short-term memory. A comparative analysis of VZV (menigo-)
encephalitis cases in Zurich and St. Gallen did not show a similar 
increase in 2014 as observed in Chur. 
Conclusion: VZV is a frequent aetiology of viral encephalitis, and it is 
usually diagnosed by PCR of the cerebrospinal fluid. Age and 
compromised immunity are the most important risk factors. Herpes 
zoster may show at any point of time after reactivation of VZV before 
or after appearance of neurological symptoms, or it may be completely 
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absent. The reasons for the observed increase in incidence are 
unclear, but may be related to the demographics of aging. The role of 
the herpes zoster vaccine in the prevention of VZV complications is 
not defined. 
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Common skin infections due to Panton-Valentine  
leucocidin-producing Staphylococcus aureus strains  
in asylum seekers from Eritrea
Laure Jaton1, Trestan Pillonel2, Katia Jaton2, Elodie Dory3,  
Guy Prod’hom2, Dominique Blanc2, Frederic Tissot4,  
Gilbert Greub2, Patrick Bodenmann3 
1Policlinique Médicale Universitaire de Lausanne; 2Institut de 
Microbiologie, CHUV; 3Centre des Populations Vulnérables, 
Policlinique Médicale Universitaire de Lausanne; 4Service 
d’Infectiologie, Centre Hospitalier Universitaire Vaudois (CHUV), 
Lausanne, Switzerland
Background: Since 2014, a high number of abscesses and boils due 
to Staphylococcus aureus expressing the Panton-Valentine leukocidin 
(PVL) were observed in Eritrean asylum seekers. 
Methods: A total of 15 S. aureus PVL-producing strains were 
analyzed. Clinical and epidemiological characteristics of patients were 
compared. We used Whole Genome Sequencing (WGS) to identify the 
presence of clusters of similar strains and we checked for the 
presence of different kind of toxins and adhesins encoding genes; in 
addition, a phylogenic tree was reconstructed based on core genome 
single nucleotide polymorphisms (SNPs). 
Results: 10 patients over 15 were Eritrean asylum seekers. There  
was 14 MSSA and 1 MRSA infections. 14/15 PVL-positive patients 
exhibited a skin infection (abscess, boil, adenitis or cellulitis), and 1 
presented a necrotising pneumonia. Genomic sequencing showed that 
8 cases (all MSSA strains) were due to MLST Sequence Type (ST) 
152, 3 from ST15 and 1 each from ST 121, 72, 80 and 5. The 8 cases 
infected by ST152 strains included 4 Eritreans men and one Ethiopian 
woman, as well as two Swiss and one Portuguese patients, all in 
contact with African persons. 
Conclusions: This work suggests that these S. aureus subtypes 152 
and 15 are widespread in East Africa and that our patients have been 
infected by different strains of the 152 and 15 subtypes, respectively. 
WGS analysis showed that we are not actually facing an ongoing 
outbreak of infection due to PVL-producing S. aureus strains. The 
difficult travelling and living conditions of the refugees, the promiscuity 
as well as concomitant skin infections such as scabies make them at 
high risk of S. aureus PVL-producer infection due to the damage to the 
skin, previously colonized with these PVL + strains. In front of an 

Table: Patients with zoster encephalitis 2014.

Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Sex / Age m / 83y f / 91y f / 73y f / 63y f / 83y f / 27y

Zoster skin rash yes yes yes no yes yes

VZV IgM / IgG (serology) x / x x / x x / x positive /  
>3500 IU/l (reference 
50–100 IU/l)

x / x x / x

Mononuclear cells (CSF) 73/ul 14/ul 399/ul 24/ul 29/ul 234/ul

Proteine (CSF) 150–450 mg/l 158 mg/l 418 mg/l 2594 mg/l 491 mg/l 382 mg/l 759 mg/l

Herpes Simplex Type 1/2 
(CSF-PCR)

negative / negative negative / negative negative / negative negative / negative negative / negative negative / negative

VZV (CSF-PCR) positive negative positive negative positive positive

Therapy Aciclovir Aciclovir Rocephin Aciclovir Vancomycin 
Bactrim

Aciclovir Clamoxyl 
Rocephin

Aciclovir Rocephin Aciclovir Valproat 
Levetiracetam

Outcome went home, 
impairment of 
short-term memory

Exitus letalis neurological 
rehabilitation-clinic: 
strong impairement 
of short-term 
Memory, speech 
disorders, speeking 
difficulty

neurological 
rehabilitation-clinic: 
insecure walk, MMS 
after rehabilitation 
10/28

Exitus letalis impairment of 
concentration ability

unusual dermatological infection in African refugees, and before 
searching for an exotic infection (leishmaniosis, rickettsiosis or 
mycobacteria), clinicians must be aware that it could be a S. aureus 
PVL-producer. The clinicians also need to remember that PVL is often 

Figure 1
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produced by a MSSA, especially in Europe or in Africa. PVL should be 
searched in recurrent or severe infections and in these cases, or if the 
usual antibiotics are not effective, antibiotics acting against the toxin 
(clindamycin or linezolid) should be used. Whole genomic sequencing 
is a good promising tool to rapidly assess the risk of facing an 
epidemic. 

 

Figure 2
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Influenza vaccination induces cross-strain reactive  
antibody responses
Simon B. Egli1, Mohammadyaseen Syedbasha2, Marc B. Bigler1,  
Anne Kistner1, Gideon Hoenger3, Mike Recher4, Matthias Mehling5, 
Christoph Hess3, Christoph T. Berger1 
1Translational Immunology, Dep. of Biomedicine, University Hospital 
Basel; 2Applied Microbiology Research, Dep. of Biomedicine, 
University Hospital Basel; 3Immunobiology, Dep. of Biomedicine, 
University Hospital Basel; 4Immunodeficiency, Dep. of Biomedicine, 
University Hospital Basel; 5Translational Neuroimmunology, Dep. of 
Biomedicine, University Hospital Basel, Basel, Switzerland
Background: Effectiveness of vaccines against highly variable viruses 
-such as influenza- is often limited by “escape mutations”, resulting in 
loss of recognition by the vaccine-induced immune response. 
Understanding how antibodies induced by a given influenza vaccine 
cross-react with potential future strains is important to inform 
prospective vaccine composition, and ultimately for designing a 
pan-protective vaccine. Here we tested whether antibodies induced by 
the 2007/08 influenza vaccine recognize strains that circulated prior to 
and after the 2007/08 influenza season (cross-strain recognition-
pattern).
Methods: Samples from 24 healthy and 31 HIV-infected individuals 
from a prospective 2007/08 influenza vaccine cohort were tested 
longitudinally (day 0, 7, 14 and 28 post-vaccination). A luminex-based 
multiplex assay was established, simultaneously testing the IgG 
antibody response against hemagglutinin (HA) of 13 different influenza 
A viruses. Strains included those utilized in the vaccine of 2007/08, as 
well as previous (2000–2007), and subsequent (2008–2014) influenza 
vaccine preparations. Magnitude and avidity of the response targeting 
the vaccine strain were compared to the non-vaccine strain responses. 
HA inhibition titers were determined as a surrogate for viral 
neutralization. 
Results: Vaccine-strain specific IgG responses peaked 14 days after 
vaccination (p <0.0001). Vaccine-strain induced antibodies cross-
recognized various non-vaccine strains, with a similar temporal pattern 
in healthy and HIV-infected individuals. Cross-strain binding correlated 
with HA inhibition (r = 0.72, p <0.0001). HA cross-recognition strongly 
correlated with the similarity (“sequence homology”) to the vaccine 
strain (r = 0.76, p = 0.003), but not with the strength of the antibody 
binding (“avidity”) to the vaccine strain. 
Conclusions: Influenza vaccination induces broad cross-reactivity 
against influenza strains closely related to the vaccine strains, 
suggesting that yearly vaccination with very similar strains might select 
for responses to epitopes shared between different strains. Whether 
these responses are beneficial (“cross-neutralizing”), or might in fact 
prevent emergence of important de novo responses against the 
variable part of the virus needs to be further assessed. 
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Randomized trials published after a trial stopped  
early for benefit: a meta-epidemiologic study
Matthias Briel1, Benjamin Kasenda1, Stefan Schandelmaier1,  
Dirk Bassler2, Hassan Murad3 
1Basel Institute for Clinical Epidemiology and Biostatistics, Department 
of Clinical Research, Basel University Hospital, Basel; 2Department of 
Neonatology, University Hospital Zurich, Zurich, Switzerland; 
3Evidence-Based Practice Center, Mayo Clinic, Rochester, MN, United 
States
Background: Randomized controlled trials stopped early for benefit 
(truncated trials, tRCTs) are common and receive considerable 
attention, but often overestimate treatment effect. 
Objective: To explore how investigators of ongoing or planned trials 
(subsequent trials, sRCTs) respond to the publication of a tRCT 
addressing a similar question.
Methods: We systematically searched MEDLINE, EMBASE, 
Cochrane Library, Web of Science, Scopus, and PsycINFO from the 
date of publication of the tRCT through August, 2015, for sRCTs. 

Working in pairs, reviewers selected trials and extracted data 
independently and in duplicate. The outcomes of interest were 
incidence of sRCTs and rationale for their conduct. 
Results: We identified 207 tRCTs, of which 102 (49%; 95% 
confidence interval 42–56%) were followed by at least one sRCT  
(262 sRCTs, median 2 sRCTs per tRCT, range 1–13). Only 99 sRCTs 
(38%) provided a rationale for conducting the trial in the face of a 
tRCT. The top reasons were: to address different population or setting 
(32, 33%); skepticism of tRCT findings because of a small sample size 
(12, 12%), inconsistency with other evidence (11, 11%) or risk of bias 
(7, 7%). Regression demonstrated that the longer the time since a 
tRCT was published, the more sRCTs were published. We did not 
identify other significant associations between the incidence of sRCTs 
and tRCTs characteristics that relate to its risk of bias, precision, 
funding, or the rigor of stopping decision. 
Conclusion: About half of the trials stopped early for benefit were 
followed by subsequent trials addressing a similar question. Results 
suggest frequent misguided judgements following an ethical mandate 
for uniform administration of experimental treatments. A more rigorous 
threshold for stopping early for benefit is needed. 
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Healthy lifestyle and blood pressure variability  
in young adults
Anna Maseli1,2, Stefanie Aeschbacher1,2, Tobias Schoen2,3,  
Andreas Fischer1,2, Manuel Jung1,2, Martin Risch4,5,  
Lorenz Risch4,6,7, David Conen1,2 
1Division of Internal Medicine, Department of Medicine, University 
Hospital Basel; 2Cardiovascular Research Institute Basel (CRIB), 
University Hospital Basel; 3Cardiology Division, Department of 
Medicine, University Hospital Basel, Basel, Switzerland; 
4Labormedizinisches Zentrum Dr Risch, Schaan, Liechtenstein; 
5Division of Laboratory Medicine, Kantonsspital Graubünden, Chur, 
Switzerland; 6Division of Clinical Biochemistry, Medical University, 
Innsbruck, Austria; 7Private University, Triesen, Liechtenstein
Aim: To assess the relationships between healthy lifestyle metrics and 
blood pressure variability (BPV) in young and healthy adults. 
Methods: A population-based sample of 1999 individuals aged 25–41 
years was investigated. A lifestyle-score from 0 (most unhealthy) to  
7 (most healthy) was calculated by giving one point for each of the 
following components: never smoking cigarettes, adhering to a healthy 
diet, performing moderate or intense physical activity, and having a 
body mass index <25 kg/m², a total cholesterol <200 mg/dl, a glycated 
hemoglobin <5.7% or a conventional BP <120/80 mm Hg. Ambulatory 
24-hour BP-measurement was obtained in all individuals. BPV was 
defined as the standard deviation (SD) of all individual ambulatory BP 
recordings. Multivariable linear regression models were built to assess 
the relationships between lifestyle-score and BPV. 
Results: Median age was 37 years, 46.8% were men. In multivariable 
models, the β-estimates (95% confidence intervals) for a one-point 
increase in lifestyle-score were –0.02 (–0.03, –0.02) for systolic 
24-hour BPV, –0.02 (–0.03, –0.02) for systolic daytime BPV, –0.03 
(–0.04, –0.02) for systolic nighttime BPV, –0.04 (–0.05, –0-03) for 
diastolic 24-hour BPV, –0.04 (–0.05, –0-03) for diastolic daytime BPV 
and –0.05 (–0.06, 0.03) for diastolic nighttime BPV (p <0.0001 for all 
values, pic_01). These relationships were attenuated but remained 
significant after additional adjustment for mean individual BP Levels 
(pic_01).
Conclusion: In this study of young and healthy adults, adopting a 
healthy lifestyle was associated with a lower BPV. These associations 
were independent of mean BP levels, providing one potential 
mechanism of the health benefits related to BPV. 
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Are percutaneous vertebroplasty and kyphoplasty  
overused in Switzerland? Analysis of regional utilization 
patterns 
Claudia Scheuter1, Radoslaw Panczak2, Alan Haynes3, Arnaud 
Chiolero4, Eveline Hofmann1, Maria Monika Wertli1, Arnaud Perrier5, 
Nicolas Rodondi1, Drahomir Aujesky1 
1Division of General Internal Medicine, Bern University Hospital; 
2Institute of Social and Preventive Medicine, University of Bern; 
3Clinical Trials Unit, University of Bern, Bern; 4Institute of Social and 
Preventive Medicine, Lausanne University Hospital, Lausanne; 
5Internal Medicine, Rehabilitation and Geriatrics, Geneva University 
Hospitals, Geneva, Switzerland

Background: Randomized controlled trials did not show benefits of 
percutaneous vertebroplasty in painful osteoporotic vertebral fractures 
compared to conservative treatment. The Swiss Medical Board 
recommends against the routine use of percutaneous vertebroplasty 
and kyphoplasty in painful osteoporotic vertebral fractures. 
Nevertheless, these procedures continue to be commonly performed 
in Swiss hospitals. We assessed utilization patterns of percutaneous 
vertebro- and kyphoplasty in Switzerland.
Methods: We used population-based data from all adult patients who 
were discharged from a Swiss acute care hospital in 2012. All Swiss 
acute care hospitals are mandated by law to provide the Swiss Federal 
Statistical Office (SFSO) a standard set of data for each patient 
discharge, including demographic data, the principal diagnosis and up 
to 49 secondary diagnoses and up to 100 procedural codes. We 
defined Swiss hospital service areas (HSAs) by performing a small 
area variation analysis. We analyzed patient flows for each of the 705 
census regions and thus determined where the majority of residents 
were hospitalized. Census regions served by the same hospital were 
merged to form HSAs. We calculated utilization rates per 10’000 
persons by HSA using procedure counts and 2012 Swiss Federal 
Population Census data, adjusting for age and gender.
Results: Overall, 1.2 million patients were discharged from 155 Swiss 
acute care hospitals in 2012, of whom 2293 (0.2%) underwent 
vertebro- or kyphoplasty. 1351 (59%) vertebro- and kyphoplasties 
were performed as an elective procedure. Overall, 30 patients (1%) 
died during the hospitalization. Our analysis of patient flows yielded 24 
HSAs, with a mean population size of 271,000 persons per HSA. The 
adjusted mean (SD) utilization rate of vertebro- and kyphoplasty was 
3.9 (±2.6) per 10,000 persons and varied between 1.2 and 10.9 per 
10’000 persons across HSAs (figure), representing a 8.5-fold regional 
variation.

Conclusions: The important regional variation in the use of 
percutaneous vertebro- and kyphoplasty in Switzerland is unlikely to 
be explained by regional differences in the prevalence/severity of 
vertebral fractures or patient preferences and more likely indicates 
regional overuse. In high-utilization areas, physician and patient 
education measures and/or policy-level interventions may be 
necessary to reduce the use of these interventions. 
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Predictors and causes of death in elderly patients  
with acute venous thromboembolism
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Background: Mortality in patients with venous thromboembolism 
(VTE), defined as pulmonary embolism and/or deep vein thrombosis, 
has been extensively studied. However, only a few studies focused 
specifically on the elderly. We therefore sought to assess the causes of 
death, and identify predictors of mortality in a prospective cohort study 
of elderly patients with acute VTE. 
Methods: We studied 991 patients aged ≥65 years with an acute VTE 
from 9 Swiss hospitals between September 2009 and December 2013. 
The primary outcome was overall mortality. We examined the 
association between patient baseline characteristics (demographics, 
comorbidities, vital signs on admission, and laboratory findings) and 
mortality using Cox regression analysis, adjusting for baseline 
variables and periods of anticoagulation as a time-varying co-variate. 
Causes of death were adjudicated by a blinded, independent 
committee. 
Results: The median age was 75 years and 463 (47%) patients were 
women. During a median follow-up period of 30 months, 206 patients 
(21%) died. Of these, 53 (26%) died during the first 3 months following 
the index VTE. Cancer (34%), pulmonary embolism (17%), sepsis/
infection (16%) were the most common causes of death, whereas 
cardiac disease (8%) and bleeding-related deaths (6%) were less 
common. Independent predictors of overall death included active 
cancer (hazard ratio [HR] 5.80, 95% confidence interval [CI] 4.22–
7.97), and systolic blood pressure <100 mm Hg (HR 2.77, 95% CI 
1.56–4.92), and to a lesser extent, age (HR 1.32, 95%CI 1.05–1.65, per 
decade), diabetes mellitus (HR 1.50, 95% CI 1.02–2.22), low physical 
activity level (HR 1.92, 95% CI 1.38–2.66), polypharmacy (HR 1.41, 
95% CI 1.01–1.96), anemia (HR 1.48, 95% CI 1.07–2.05), C-reactive 
protein >40 mg/L (HR 1.88, 95% CI 1.36–2.60), troponin >14 pg/mL 
(HR 1.54, 95% CI 1.06–2.25), and D-dimer >3000 ng/ml (HR 1.45, 95% 
CI 1.04–2.01). A body-mass index ≥30 kg/m2 (HR 0.93, 95% CI 
0.90–0.96) and recent major surgery (HR 0.34, 95% CI 0.19–0.59) 
were inversely associated with mortality. 
Conclusion: In elderly patients with acute VTE, several clinical and 
laboratory parameters are associated with mortality. Cancer, 
pulmonary embolism, and sepsis/infection are the most common 
causes of death. 
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To hand off or not? A comparison of cross-cover  
patient management
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Introduction: In-patient care depends on continuity of care, which 
requires handoffs between care teams. Breakdown in communication 
has been shown to be the leading cause of preventable adverse 
events. An additional challenge for the night shift teams is that they 
cross-cover a large number of patients, most of whom they are 
unfamiliar with. Handoff practices can vary widely between sites,  
and one practice is to select patients to hand off to the night team, 
therefore not discussing the majority of patients covered during the 
night team. We hypothesize that physician responses to nursing 
questions about managing patients that are not handed off is similar  
to those who are handed off. 
Method: We recruited thirty interns (n = 16) and supervising 
physicians (n = 14) from our general medicine wards to study the 
evening handoff process and beginning of night shift. We created eight 

fictitious typical internal medicine cases and standardized the sessions 
through simulation, which allowed us to compare patient management 
among the participants. We first handed off four randomly chosen 
cases to each participant, and then made four nursing calls to mimic 
the start of the night shift: two of the calls were about patients with a 
handoff, and two were about patients without handoffs. We recorded 
the sessions, then coded and compared the participants’ responses to 
the nurse calls.
Results: Preliminary results suggest that patient management does 
not differ significantly among patients who were handed off and those 
that weren’t. Unfamiliarity about the patient cases was compensated in 
part by information that was requested from the nurse, or that was 
retrieved by chart biopsy. Although receiving a handoff bolster the 
doctor’s assurance, particularly when contingency statements are 
used (“if-thens”), and may help improve efficiency, the participants’ 
professionalism and thoroughness led to similar outcomes for patient 
care. 
Conclusion: Although efficiency may be lower without handoffs, 
patient care does not seem contingent on patient handoffs, even for 
unfamiliar cases, at least for the routine cases of our study. 
Management of patients who are not handed off reflects the 
importance of interprofessional collaboration between doctors and 
nurses, and ability to rapidly capture the needed information from the 
medical charts. 
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Renal stone clinic – patients’ perception of physician’s 
explanations and recommendations
Bernhard Hess 
Internal Medicine & Nephrology, Klinik Im Park & Kidney  
Stone Center Zurich, Zurich, Switzerland
Background: Nothing is known about how well results of metabolic 
work-up and recommended prophylactic measures are perceived by 
stone formers (SF). 
Methods: 2 groups were compared: group 1: 153 consecutive 
recurrent calcium SF (RCSF, 118 ♂, 35 ♀) referred 1/2011–6/2014. 
Between 2–3 months after a 60 min. consultation about metabolic 
evaluation and therapeutic measures, RCSF received a questionnaire 
(6 multiple choice questions) by mail, regarding understanding of stone 
formation and adherence to therapeutic recommendations (fluids; ↑Ca 
intake; ↓oxalate, ↓meat protein; ↑vegetables, salad, fruits; ↓stress; drug 
treatment). Response rate was 62%. Group 2: 55 consecutive RCSF 
(7/2014 – 6/2015, 38 ♂, 17 ♀) had to answer the same questionnaire 
while waiting for their 1st consultation after basic evaluation (forced 
response rate 100%). Alkali citrate was prescribed in 47% in group 1 
and 44% in group 2. Answer sheets were delivered anonymously,  
and frequencies of answers were compared by Chi square test. 
Results: 67% in each group indicated >80% understanding of the 
given information; 28 and 31% in groups 1 and 2, respectively, 
understood 50–80%. Over 80% adherence to recommendations 
occurred in 26% (group 1) and 33% (group 2, NS); adherence to 
50–80% occurred in 60% (group 1) and 55% (group 2, NS). Only 24% 
in group 1 and 31% in group 2 (NS) followed recommendations to 
100% on 6–7 weekdays (perfect adherence). The most frequent 
change in dietary/lifestyle habits was ↑Ca intake (93 vs. 89%), followed 
by ↑fluid intake (81 vs. 80%) and ↓meat protein (66 vs. 67%). Group 1 
indicated ↑vegetables/salad in 72%, group 2 only in 56% (p <0.01). 
Frequencies of ↓oxalate (59% vs. 58%), ↑fruit (52 vs.46%) and 
↓psychosocial stress (23 vs. 27%) were not different. Perfect 
adherence (6–7 days/week) was significantly more frequent for intake 
of medication than for following dietary/lyfestyle interventions both in 
group 1 (84 vs. 27%, p <0.001) and group 2 (88 vs. 31%, p <0.001). 
Conclusions: 1) Results do not differ whether RCSF are voluntarily 
participating by mail or forced to answer questionnaires; 2) After a 
60-minute consultation, pathophysiologic explanations of stone 
disease are understood to >80% by 2/3 of RCSF; 3) Perfect adherence 
to recommended treatment is significantly more frequent with 
medication than with dietary/life-style measures; and 4) Increasing 
calcium and fluid intake are the most popular dietary measures. 
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Adherence of lung patients to inhalative medical  
treatment: preliminary data from a randomized  
controlled trial
Claudia Gregoriano1,2, Simona Henny-Reinalter1, Sabrina Maier1, 
Anna-Lisa Flamm1, Thomas Dieterle1,3, Isabelle Arnet2,  
Kurt E. Hersberger2, Jörg D. Leuppi1,3 
1University Department of Medicine, Cantonal Hospital Baselland, 
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Objective: Poor adherence to long-term therapies may result in poor 
health outcomes and increased health care costs. The objective of this 
study is to investigate the effects of an acoustic reminder on 
adherence in patients with asthma or COPD with long-term inhalative 
medications. 
Methods: In this on-going prospective single-blind randomized 
controlled trial, in- and outpatients from several hospitals in the Basel 
region diagnosed with asthma or COPD and with prescribed inhalative 
medication were recruited. Moreover, they must have experienced at 
least one exacerbation in the previous 12 months. The intervention 
group is provided with an acoustic reminder for inhalation and receives 
support calls when the medication is not taken as prescribed. 
Objective adherence was measured in both groups with the electronic 
devices “Smartinhalers” for puff inhalators and punch cards mounted 
with a “Polymedication Electronic Monitoring System” for powder 
capsules, which record date and time of each actuation. We present 
preliminary data on adherence patterns of the first 54 patients (154 
patients are planned to enroll) recruited since January 2014 and who 
completed the study. Adherence was defined as percentage of days 
with correct dosing (correct number of prescribed inhalations). 
Results: Of the 54 (76% male, age: 67.9 ± 9.1 yrs) investigated 
patients, 42 (78%) had COPD, 8 (15%) asthma and 4 (7%) asthma-
COPD overlap syndrome. Adherence to puff inhalers was significantly 
higher in the intervention group compared to the control group (80% ± 
19% versus 51% ± 21%; p <0.001). Regarding powder capsules, no 
difference was found between intervention and control group (92% ± 
9% versus 88% ± 14%; p = 0.239). Overall, more days with correct 
dosing were observed for powder capsules compared to puff inhalers 
(88% ± 12% versus 66% ± 27%; p <0.001) and for therapy plans with 
once-daily dosage compared to plans with multiple doses per day 
(89% ± 13% versus 66 ± 27%; p <0.001). 
Conclusion: These preliminary results suggest a beneficial effect of 
regular reminder on the adherence of asthma and COPD patients. 
Moreover, adherence with once-daily dosage regimens and with 
devices allowing the administration of predefined doses appears to be 
higher compared to treatment plans with multiple doses per day and 
devices that have to be loaded by the patient. The higher adherence 
rate obtained with electronic punch cards containing powder capsules 
might be due to their function as visual reminder. 
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After 14 years of follow-up: colonoscopy screening  
still significantly reduces incidence and mortality  
of colorectal cancer in a closed cohort study
Christine N. Manser1,2,3, Jonas Micheroli4, Lucas M. Bachmann5, 
Jakob Brunner4, Fritz Hunold6, Peter Bauerfeind2, Urs Marbet3 
1See-Spital Horgen, Horgen; 2Division of Gastroenterology and 
Hepatology, University Hospital, Zurich; 3Clinic for Gastroenterology, 
Cantonal Hospital of Uri, Altdorf; 4Clinic for Gastroenterology, Cantonal 
Hospital of Glarus, Glarus; 5Medignition Inc. Research Consultants, 
Zurich; 6Gastroenterological Practice Canton Glarus, Glarus, 
Switzerland
Introduction: Colorectal cancer (CRC) still is one of the most 
diagnosed malignant diseases in Europe and Switzerland. Prevalence 
and incidence are still increasing despite increasing proof that 
colonoscopy with contemporaneous polypectomy might reduce not 
only incidence but also mortality of CRC.
Methods: We performed a population based closed cohort study 
comparing the incidence and mortality from CRC among people 
screened by colonoscopy and people not undergoing colonoscopy. 
The study was conducted in a precisely defined area, in the Swiss 
cantons Uri and Glarus, which are characterized by a low population 
migration. The study involved 1912 screened (SI) and 20774 non-
screened individuals (NSI), who had all received the same information 
on CRC by a preceding information campaign. There were no 
differences between SI and NSI with regard to gender, profession and 
risk profile (1). CRC cases were prospectively registered in both 
groups during the screening period of one year and a follow-up period 
(FUP) of 14 years.

Results: Findings of the screening period (1) and the 6-year follow-up 
have been published before (2). By the end of the 14-years FUP 14 
people among SI were diagnosed with CRC (11 during screening, 1 
during first FUP, 2 during second FUP; both 7 years after screening).  
In the control group there were 397 CRC cases until the end of the 
second FUP. Incidence was significantly lower among SI compared 
with NSI (OR 0.15; 95%-CI 0.08–0.27; p <0.0001). Distribution of 
cancer stages in both groups 2007 and 2015 are shown in table 1 and 
location of cancers in figure 1. 3 people of the SI and 136 people of the 
NSI died of their cancers. CRC-associated mortality was much lower 
among SI (OR 0.15; 95%–CI 0.05–0.49; p <0.05).
Conclusion: This closed cohort study shows a substantial reduction 
of CRC incidence and CRC-related mortality after colonoscopy 
screening after a long FUP of 14 years. A major benefit of our study is 
the study design and conduction of the study in an area with very low 
migration rates in an enclosed area by nature. Besides our study was 
conducted under real life conditions.

1 Marbet UA, et al. Endoscopy. 2008;40:650–55.
2 Manser CN, et al. Gastrointest Endosc. 2012;76(1):110–7. 
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Anti-TNF treatment for extraintestinal manifestations  
of inflammatory bowel disease in the Swiss IBD  
cohort study
Stephan Vavricka1, Thomas Greuter2, Luc Biedermann3,  
Alain Schoepfer4, Gerhard Rogler3 
1Gastroenterologie; 2Universitätsspital Zürich, Innere Medizin; 
3Universitätsspital, Gastroenterologie, Zürich; 4CHUV, 
Gastroenterologie, Lausanne, Switzerland
Background: Extraintestinal manifestations (EIM) in inflammatory 
bowel disease (IBD) patients are frequently observed. However, little is 
known about the efficacy of anti-TNF treatment in EIM and current 
recommendations are largely based on expert opinions and case 
reports. We aimed to assess the effect of three anti-TNF agents 

Figure 1: Distribution of location of 
colorectal cancer among 14 SI and 213 
NSI (2007) and 397 NSI (2015). 

Table 1: Stages of detected carcinomas in 14 SI and 388 NSI.

 Intervention 
group at 
screening

Intervention 
group at 
follow up 
2007

Invervention 
group at 
follow up 
2015

Control 
group at 
follow up 
2007

Control 
group 
at 
follow 
up 2015

number of 
carcinoma

11 1 3 213 388*

UICC 
Stage

     

I 8 (72) 0 (0) 1 (33.3) 42 (19.7) 69 (17.8)

II 1 (9) 1 (100) 2 (66.6) 70 
(32.9%)

116 
(29.9)

III 1 (9) 0 (0) 0 (0) 51 (23.9) 108 
(27.8)

IV 1 (9) 0 (0) 0 (0) 50 (23.5) 95 
(24.5)

*Only 388 NSI were included because of incongruent reports on tumor stage 
in 9 individuals
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(infliximab, adalimumab and certolizumab pegol) on the evolution of 
EIM. 
Methods: Data from the Swiss Inflammatory Bowel Disease Cohort 
Study (SIBDCS) with 1,249 patients enrolled between January 2006 
and March 2010 were analyzed. 
Results: Of the 366 patients with at least 1 EIM, 213 (58.2%) were 
ever treated with an anti-TNF, most of them with one anti-TNF agent (n 
= 147, 69.0%). Of these, 36.2% were male, 77.5% had Crohn’s disease 
(CD), 18.8% ulcerative colitis (UC), and 2.8% indeterminate colitis (IC). 
Mean age at IBD diagnosis was 27.9 years (4.0–61.5) with a mean age 
of 44.4 years (20.5–78.2) at enrolment into the SIBDCS. The most 
frequently reported EIM were peripheral arthritis (75.6%), aphthous 
stomatitis (23.5%) and axial arthropathy/ankylosing spondylitis 
(21.6%). Infliximab was used in 63.2%, adalimumab in 22.4% and 
certolizumab pegol in 14.4% of patients. More than half of the patients 
showed a clinical response of the underlying EIM to anti-TNF therapy 
(54.5%). Under infliximab, peripheral arthritis had a clinical response 
rate of 77.6%, while aphthous stomatitis improved in 77.8%, uveitis in 
66.7% and axial arthropathy in 59.1% of patients. Erythema nodosum 
showed a clinical response in 88.9% of patients. Improvement rates for 
the subcutaneous agents (adalimumab and certolizumab) were 
comparable. Only in 4.7% of patients (n = 10), EIM presented under 
anti-TNF treatment for the first time with most of them (69.2%) 
showing an improvement under continued anti-TNF therapy. 
Conclusions: Anti-TNF therapy has a positive effect on most EIM. 
Occurrence of EIM under anti-TNF is seldom encountered and in only 
a minority a worsening of the underlying EIM can be observed. 
Anti-TNF agents are a valuable treatment for EIM. 
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Trajectories of disease in patients with nonspecific  
complaints in the emergency department –  
applying a new framework
Alexandra Malinovska, Christian Nickel, Roland Bingisser 
Notfallstation, Universitätsspital Basel, Basel, Switzerland
Introduction: Patients in the emergency department (ED) frequently 
present with nonspecific complaints (NSCs), such as generalized 
weakness. Such patients are at high risk of adverse health outcomes. 
Little is known about disease trajectories in this population, i.e. the 
survival curve. Independently of the diagnoses, prevalent conditions 
may present acutely or as a slow deterioration of known disease. 
Therefore, the aim of the current study is to apply a new framework 
and assess the respective outcomes in five different groups of patients 
presenting with NSC.
Methods: From May 2007 until July 2011, all adult non-trauma, ESI 
(Emergency Severity Index) 2 and 3 patients presenting with NSCs 
were prospectively included. Follow up was performed after 30 days. 
An expert panel analysed retrospectively all data gathered up until day 
30 and defined diagnoses most likely responsible for the acute 
presentation, as well as the following conditions: Acute new diagnosis 
(acute), deterioration of chronic conditions (deterioration-of-chronic), 
acute event in a chronic condition (acute-on-chronic), therapy induced 
(therapy) and nonorganic or functional condition (functional).
Results: In our study population of 1278 NSCs patients, median age 
was 81 years, 38.8% were male. In 618 (48.4%) cases, NSCs leading 
to ED presentations were attributed to acute conditions. In 427 (33.4%) 
cases chronic diseases were ultimately responsible for presentation 
with NSCs. Of these, 316 (24.7%) cases were classified as 
deterioration of chronic and 111 (8.7%) had an acute event on top of a 
chronic condition (acute-on-chronic). Moreover, 142 (11.1%) cases had 

a therapy-induced event and 91 (7.1%) cases a nonorganic or 
functional condition was responsible for presentation. After 30 days, 84 
(6.5%) deceased, of which 54 (64.3%) cases were attributed to acute 
conditions. The remaining 30 (34.7%) patients had a relevant 
pre-existing chronic disease and none of the mortality was attributed to 
nonorganic or functional conditions. Trajectories of survival are shown 
in the figure below. The group of acute-on-chronic exhibited the 
sharpest decline within 30 days.
Discussion: If categorized with this new framework, different 
trajectories of survival can be shown, suggesting that this framework 
might be helpful as predictor of survival in the different groups of 
patients presenting with NSC. 
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Unscheduled consultations: a cross-sectional  
study of patients using walk-in emergency clinics
Marie Vetterli1, Olivier Hugli2, Philippe Staeger3 
1Faculty of Biology and Medicine, Lausanne University Hospital; 
2Emergency Department, Lausanne University Hospital; 3Department 
of Ambulatory Care and Community Medicine, Lausanne University 
Hospital, Lausanne, Switzerland
Introduction: Switzerland experiences a strong increase of 
unscheduled medical consultations, which contributes to the 
overcrowding of hospital-based emergency departments. Non urgent 
patients, or walk-in patients, contribute disproportionally to this 
constant increase. To address this issue, many walk-in emergency 
clinics have been opened but little is known about the characteristics 
of the patients who visit these structures. The goal of our study was  
to quantify the attendance to these clinics in Lausanne, to describe 
patients’characteristics and reasons to attend.
Methods: First, attendance between 2011 and 2014 of three  
walk-in emergency clinics in Lausanne was analysed. Secondly, a 
questionnaire about sociodemographic data, access to care, reasons 
of consultation, patient’s usual health status, and their global resources 
to solve their health problem was submitted during one week in the 
waiting room of each clinic, from September 1st to 20th 2014, within 
the usual opening hours for medical practices (8h–18h30), to patients 
aged 16 or older.
Results: The overall number of consultations increased globally by 
6.9%, whereas Lausanne’s population only increased by 2.9%. The 
two busiest days were Mondays and Thursdays, whereas the two 
weekend days were the least busy. 305 (87%) patients were included 
for the questionnaire. The mean age of participants was 40.6 (SD 17.9 
years), 50% were women and 65% were Swiss (table 1). Almost half of 

the participants had completed a secondary school level or above and 
the majority were employed. The great majority judged their usual 
health status to be good or very good. 76% of patients had a primary 
care physician (PCP), 38.7% of them said they had try to contact him 
in the last 24h for their problem (table 2). Among them, 81% did not get 
an appointment on the same day. Had the walk-in emergency clinic not 
be available, 76% of participants stated that they would have gone to 
another emergency clinic or emergency department. 
Conclusion: Our study shows that many patients suffering from a non 
urgent health problem use walk-in emergency clinics as their PCP. 
Walk-in emergency clinics seem to respond to patient’s needs and to 
the change in the way that care is consumed. The difficulty to access 
to their PCP in a timely manner was a major factor to attent these 
clinics. Our findings would support a need for PCP to increase their 
availability for unscheduled care, on purpose to enhance their 
prominent roles in our health care system.

Figure: 30-day mortality in NSCs patients.

Table 1: Characteristics of patients with or without a PCP.

 PCP No PCP p-value*

Patients: n (%) 232 (76.1) 73 (23.9)  

– Mean age, years (SD) 43.1 (18.9) 32.4 (11.1) <0.001

– Women, n (%) 127 (54.7) 25 (34.2) 0.002

Nationality: (n) 214 70 0.001

– Swiss, n (%) 152 (71) 33 (47.1)  

– Citizen of European country, n (%) 48 (22.4) 28 (40)  

– Citizen of non-European country, n 
(%)

14 (6.5) 9 (12.9)  

PCP = primary care physician; SD = standard deviation;  
* p-value for PCP vs no PCP
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Characteristics and predictors of mortality among  
frequent users of the emergency department
Judith L. Griffin1, Marie Yersin2, Venetia-Sofia Velonaki3,  
Stéphanie Baggio4, Katia Iglesias5, Karine Moschetti6, Bernard 
Burnand6, Jean-Blaise Wasserfallen7, Francis Vu1, Corine Ansermet1, 
Olivier Hugli8, Jean-Bernard Daeppen9, Patrick Bodenmann1 
1Vulnerable Populations Center, Department of Ambulatory Care and 
Community Medicine; 2Department of Ambulatory Care and 
Community Medicine; 3Institute of Higher Education and Research in 
Healthcare, Lausanne University Hospital; 4Life Course and Social 
Inequality Research Center, University of Lausanne, Lausanne; 
5Center for the Understanding of Social Processes, University of 
Neuchatel, Neuchâtel; 6Institute of Social and Preventative Medicine; 
7Health Technology Assessment Unit; 8Emergency Department; 
9Alcohol Treatment Center, Lausanne University Hospital, Lausanne, 
Switzerland
Introduction: Emergency department (ED) frequent users have an 
elevated mortality, yet little is known about risk factors for mortality in 
this population. Our aim was thus to characterize deceased frequent 
ED users enrolled in a clinical trial and to determine predictors of 
mortality.
Methods: This is a post-hoc analysis of a randomized clinical trial on 
case management for frequent ED users (5 or more ED visits during 
the previous 12 months) at the Lausanne University Hospital. Frequent 
users with an estimated survival of fewer than 18 months were 
excluded from the study. We collected data on socio-demographics, 
social determinants of health, somatic and mental health, at-risk 
behaviors and health care utilization using validated scales. We 
monitored participants over a 12-month period, and information on 
all-cause mortality was collected. We performed descriptive statistics 
to compare living and deceased participants. We examined predictors 
of all-cause mortality using univariate logistic regressions, including 
age-adjustment.

Results: (Table), Twenty of the 250 enrolled frequent users (8%) died 
during the 12-month follow-up period (10 in the intervention and 
control groups, respectively). Seven deaths (35%) were due to cardiac 
causes and 6 (30%) were due to cancer. Deceased participants were 
significantly older, with a median age of 71.4 years (vs. 43.9 years), 
were more likely to report any somatic problem (90% vs. 67%), to 
suffer from a severe chronic illness (80% vs. 57%), and to report 
medical comorbidity (55% vs. 20%). In the univariate analysis, age 
(OR = 1.07 one-year increase, 95% confidence interval (CI) 1.04–1.11) 
and medical comorbidity (OR 4.76, 95% CI 1.86–12.15) were identified 
as significant predictors of mortality. Reporting any risk behavior 
predicted a lower risk of death (OR 0.22, 95% CI 0.05–0.96). After 
adjusting for age, no other factors remained statistically significant 
predictors.
Conclusion: Despite excluding frequent users with an estimated 
survival of fewer than 18 months, 8% of participants died during the 
12-month study. Two-thirds of the deaths were due to heart disease  
or cancer. Deceased frequent users were older, and age and medical 
comorbidity were predictors of 12-month all-cause mortality. Case 
management interventions should specifically target older patients 
with multiple medical conditions who are frequent ED users, as they 
are at increased risk of death and warrant individualized support. 

Table 2: Patients and their primary care physician. 

Total

Contact with the PCP’s practice within the last 24 hours, n (%) 89 (38.7)*

Results of the contact with the PCP’s practice: (n) 88

– The practice was closed, n (%) 51 (58)

– I was offered an appointment in x days, n (%) 22 (25)

– I spoke to my doctor by phone, n (%) 5 (5.7)

– I was given an appointment and saw my doctor, n (%) 4 (4.5)

– Other, n (%) 6 (6.8)

PCP = primary care physician; * among patients with a PCP (n = 230)

Table: Descriptive statistics and mortality risk factors.

Baseline Characteristics 
(%, n)

Living 
Frequent Users 
(n = 230)

Deceased 
Frequent 
Users (n = 20)

OR  
(95% CI)

Age (years; median, IQR) 43.9 (26.3) 71.4 (27.9) 1.07 
(1.04–1.11)

Sex (Male) 56.9 (131) 60.0 (12) 1.13 
(0.45–2.88)

Non-Swiss citizenship 58.2 (134) 55.0 (11) 0.98 
(0.84–1.14)

Poor Social Determinants 
of Health (any) 73.5 (169) 65.0 (13) 0.67 

(0.26–1.76)

Somatic Determinants 
(any) 67.4 (155) 90.0 (18)

4.35 
(0.98–
19.26)

Severe chronic and/or 
acute illness 57.4 (132) 80.0 (16) 2.97 

(0.96–9.16)

Somatic comorbidity 20.4 (47) 55.0 (11)
4.76 
(1.86–
12.15)

Mental Determinants 
(any) 51.3 (118) 45.0 (9) 0.78 

(0.31–1.94)

At-risk Behaviors (any) 33.9 (78) 10.0 (2) 0.22 
(0.05–0.96)
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Risk factors of relapse in Graves’ disease?  
Results from a systematic review and meta-analysis
Tristan Mirko Struja, Hannah Fehlberg, Alexander Kutz,  
Larissa Gübelin, Christian Degen, Beat Müller, Philipp Schütz 
Departement für Endokrinologie, Diabetes & Metabolismus, 
Kantonsspital Aarau AG, Aarau, Switzerland
Context: Identification of risk factors predicting relapse in patients with 
hyperthyroidism of Graves’ disease after the first cycle with standard 
thyreostatic therapy [ATD] is important to guide therapeutic options. 
Objective: We performed a systematic review and meta-analysis to 
study predictors for risk of relapse after the first treatment episode with 
ATD in patients with Graves’ disease induced hyperthyroidism.
Data sources: Based on a pre-specified protocol, we searched 

PubMed, EMBASE and Cochrane in July 2015 for case-control, 
controlled, and randomized-controlled trials analyzing risk factors for 
relapse after ATD treatment. The endpoint was relapse of disease until 
follow-up.
Data extraction: PRISMA and SIGN statements were used for 
reviewing the data and assessing quality of included trials.
Data synthesis: We included 54 trials with totally 8206 participants. 
Most trials were small with moderate to high risk for bias. Gene data 
were only qualitatively assessed. 31 trials were assessed 
quantitatively. There were 2053 relapses in 4398 patients. By random-
effects meta-analysis (standardized mean difference – Hedges’ g; 95% 
CI) orbitopathy (1.16; 1.08; 1.25), goiter (0.18; 0.07; 0.30), smoking 
(1.13; 1.02; 1.25), thyroid volume by sonography (–0.58; –0.90; –0.18), 
fT4 (–0.16; –0.28; –0.05), tT3 (–0.25; –0.46; –0.04), TRAb (–0.33; 
–0.62; –0.04), TBII (–0.36; –0.63; –0.09), TSAb (–0.26; –0.45; –0.06) 
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did show a significant predictive value, whereas male (1.08; 1.0; 1.18) 
or female (0.98; 0.93; 1.02) sex, age (0.14; –0.07; 0.35), and tT4 (0.04; 
0.23; 0.31) did not.
Conclusions: This analysis found several risk factors to predict 
relapse in Graves’ disease which can be combined in a risk score. 
Prospective studies should evaluate the prognostic accuracy of such a 
score to guide treatment decisions. 
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Asymptomatic vs. symptomatic primary  
hyperparathyroidism: a retrospective cohort study
Sibylle Zimmermann, Lea Slahor, Christoph Henzen 
Endokrinologie, Dept. Medizin Luzerner Kantonsspital, Luzern, 
Switzerland
Introduction: Primary hyperparathyroidism (pHPT) is a common 
disease with a suggested prevalence of up to 2%. The classical clinical 
presentation of pHPT is summarized with “stones, bones, abdominal 
groans, and psychological moans”. However, many patients present 
with minor or no symptoms at all, and there is some controversy about 
the management of these patients. Recent studies indicate that 25% 
of asymptomatic patients not undergoing surgery have a disease 
progression in the first 10 years after diagnosis, compared to 37% of 
patients after 15 years of follow-up. Our aim was to compare patients 
with symptomatic and asymptomatic pHTP with respect to patient’s 
history, clinical and laboratory findings, surgical results and follow-up.
Methods: The study cohort of this single centre, retrospective study 
comprised 73 patients who were diagnosed with pHPT at the Luzerner 
Kantonsspital from 2004 to 2013. Data were collected with respect to 
patient’s history, clinical findings, diagnostic imaging, laboratory 
findings, surgical results, and follow-up.
Results: A total of 73 patients were included in our study. The mean 
age was 67.3 ± 13.7 years, 19 patients (26%) were male, 54 (74%) 
were female. Preoperative calcium levels were 2.87 ± 0.35 mmol/l in 
symptomatic patients compared to 2.74 ± 0.45 mmol/l in asymptomatic 
patients (p = 0.026), respectively. IntactPTH was 256 ± 392 pg/ml and 
175 ± 288 pg/ml in symptomatic patients and in asymptomatic 
patients, resp (p = 0.33). Size and weight of adenoma measured 
postoperatively were 19.6 ± 12.7 mm in symptomatic patients 
compared to 17.1 ± 10.7 mm in asymptomatic patients, resp. (p = 0.51). 
There were no differences of preoperative and postoperative BMD at 
any site between symptomatic and asymptomatic patients.
Conclusion: On the basis of these data we assume that there is no 
clear distinction between symptomatic and asymptomatic primary 
hyperparathyroidism but rather an “artificial” classification on a 
continuum of clinical, laboratory and radiographic findings. 
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Effect of a nutrition and physical exercise intervention  
on quality of life and treatment related complications  
in advanced cancer patients: a randomised controlled  
trial
Alexandra Uster1, Maya Rühlin1, Stefanie Mey2, David Gisi2,  
Ruud Knols3, Reinhard Imoberdorf1, Miklos Pless1, Peter E. Ballmer1 
1Department of Medicine; 2Institute of Physiotherapy, Kantonsspital 
Winterthur, Winterthur; 3Department of Rheumatology and Institute of 
Physical Medicine, Universitätsspital Zürich, Zürich, Switzerland
Background: Cancer cachexia is a multifactorial syndrome 
characterized by loss of skeletal muscle mass impairing quality of life 
and increasing morbidity and mortality. Yet, there is no established 
treatment. Recent literature argued that an early multimodal approach 
is necessary to target the complexity of the cachexia syndrome. The 
present study investigated the effect of such multimodal therapy 
combining nutritional support and physical exercise.
Methods: Cancer patients with metastatic or locally advanced cancers 
of the gastrointestinal and lung tract were randomized into two groups. 
The intervention group received standardized individual nutrition 
therapy and participated in a 60-minute group exercise program twice 
a week. The control group received standard care. The intervention 
lasted 3 months. Quality of life (QoL, measured by EORTC, European 
Organization for Research and Treatment of Cancer Quality of Life 

Questionnaire version 3.0), serious adverse events, unexpected 
hospital days and survival were assessed at baseline and after 3 and 
6 months. 
Results: 447 patients with metastatic cancer of the lung- and 
gastrointestinal tract were screened for inclusion. Thereof, 286 patients 
did not meet the inclusion criteria and 101 patients refused to 
participate. A total of 58 patients were enrolled. After 3 months, global 
QoL did not show a statistically significant difference. However, 
patients in the control group (n = 29) experienced significantly more 
nausea and vomiting on the EORTC-QLQ-C30 subscale (p = 0.023). 
Other functional or symptom scales did not significantly differ between 
groups. The control group had a mean of 0.79 (±1.03) and the 
intervention group (n = 29) of 1.11 (±1.71) serious adverse events (p = 
0.72). In contrast, patients in the control group had more unexpected 
hospital days (8.3 ± 10.03) than the intervention group (5.9 ± 10.33)  
(p = 0.185). The survival probability estimates at 3 months were 1.00 
and 0.82 for the patients in the intervention and in the control group 
with no significant difference in survival (p = 0.25).
Conclusions: Individual nutritional counselling and physical exercise 
significantly and positively affect nausea and vomiting and can, thus, 
contribute to the well-being of the patients. In contrast, the number of 
hospitalisations and the duration of survival did not result in a 
significant difference, although there seemed to be a trend towards an 
improvement. 
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Shared decision making interventions for prostate  
cancer screening and treatment: a systematic review
Nahara A. Martínez-González, Stefan Markun, Oliver Senn,  
Stefan Neuner-Jehle 
Institute of Primary Care, University of Zurich, University  
Hospital of Zurich, Zurich, Switzerland
Background: Screening (scx) and treatment (tx) decision-making 
(DM) for prostate cancer (PC) can be difficult since there is no 
consensus about therapy choices which often require trade-offs 
between benefits, risks and harms. Shared decision-making (SDM) 
advocates active patient participation and includes patient values and 
preferences for DM. We aim to systematically review randomized 
controlled trials (RCTs) evaluating SDM interventions for PC scx and 
tx.
Methods: We searched five databases from their inception date to 
March 2015; and contacted authors of eligible abstracts with no 
available full-text. We identified RCTs published in English in which  
scx or tx decisions needed to be made by ≥18 y.o. men and which 
compared SDM interventions with a control. We extracted data in 
duplicate, appraised and classified the interventions according to 
whether or not SDM principles are applied. For each study we 
searched the intervention content and its delivery process, and the 
mode of decisions to evaluate if: a) the intervention aimed to improve 
or foster SDM; b) bi-directional interactions between patients and 
healthcare professionals (HCP) took place by (telephone or face-to-
face) consultations; c) patients and HCP: shared/exchanged 
information and/or deliberated and/or implemented a decision in 
consensus. We consider deliberation as central and mandatory that 
must be bi-directional for SDM to happen. Finally, we classified 
interventions as SDM (all stages), Partial SDM (at least deliberation), 
Unclear deliberation, and no-SDM.
Results: 31 RCTs reported in 42 publications met the eligibility 
criteria; most (65%) were conducted in the USA; 30 individually 
assigned 12 727 patients and 1 assigned 55 waiting areas (120 
physicians, 712 patients) randomly. Men were ≥40 y.o. Study 
interventions were SDM (n = 13), Partial SDM (n = 11), Unclear (n = 3) 
and no-SDM (n = 4) for PC scx (n = 21) and tx (n = 10); mainly carried 
out in general medicine, and most (90%) targeted patients only.
Conclusions: Definitions and implementation of SDM are 
heterogeneous. Next, we will assess the comparative effectiveness of 
SDM interventions on all reported outcomes. Data permitting, 
meta-analyses will be incorporated with pre-specified subgroup and 
sensitivity analyses. We will present results on the commonest 
outcomes. The results will contribute to a more evidence-based 
discussion so that future decisions are based on the DM interventions 
that provide the most benefits. 
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Appropriateness of bone density measurements  
in Switzerland: a cross-sectional study
Nathalie Scherz1, Beat Brüngger2, Oliver Reich2, Thomas Rosemann1, 
Oliver Senn1, Stefan Zechmann1, Stefan Neuner-Jehle1 
1Institut für Hausarztmedizin, Universität Zürich; 2Abteilung für 
Gesundheitwissenschaften, Helsana Group, Zürich, Switzerland
Introduction: Current guidelines recommend bone density 
measurement with Dual X-ray Absorptiometry (DXA) screening for 
women >65 year and men >70 year as well as for younger patients 
with equivalent fracture risk based on individual risk factors. Former 
studies raised concerns about appropriateness of current DXA 
screening practice. On the basis of insurance claims data, we aimed to 
evaluate the appropriateness of DXA taking into account age and 
individual risk.
Method: We used a cross-sectional analysis of insurance claims data 
from 2013 including all patients ≥40 y insured by the Helsana Group. 
Based on patient’s age we classified all DXA used in women ≥65 y 
and men ≥70 y as appropriate. Among younger patients all DXA in 
patients who had at least one FRAX risk factor or a known 
osteoporosis were classified as appropriate, while the remaining were 
classified as inappropriate (table 1). Finally we computed the yearly 
rate of DXA screening by age categories.

Table 1: Criteria for DXA appropriateness.

Age and gender ≥65 years in women or ≥70 years in men.

Known osteoporosis Osteoporosis diagnosis, former fragility 
fracture or antiresorptive therapy.

Presence of FRAX risk factor Glucocorticoid use, rheumatoid arthritis, 
insulin-dependent diabetes mellitus, 
osteogenesis imperfecta, hyperthyroidism, 
hypogonadism, chronic malnutrition, 
underweight or malabsorption.

Results: In preliminary analysis from data of 573,392 patients, 12,373 
DXA were performed in 2013. Of those, 3,539 were used in women 
<65y and 734 in men <70y. After subtracting 1,573 women and 437 
men with identifiable risk factors, 1,966 women <65y and 297 men 
<70y had an inappropriate DXA, making out 40.5% of the DXA used in 
men <70y and 55.6% in women <65y (fig. 1). Overall 18.3% of all DXA 
used in our sample were classified as inappropriate (2,263/12,373). 
The yearly rate of DXA in men 40–70y and ≥70y was 0.38% and 
0.93% respectively. The yearly rate of inappropriate DXA in men 
40–70y was 0.15%. The yearly rate of DXA in women 40–65 y and 
≥65y was 2.09% and 5.31% respectively. The yearly rate of 
inappropriate DXA in women 40–65y was 1.16%.
 

Conclusion: These preliminary data show that approximatively half of 
DXA used in patients <65/70y can be identified as inappropriate, 
making out a modest part of all DXA. In a second step we will 
investigate the association of patient’s characteristics, presence of risk 
factors for osteoporosis and type of patient’s insurance on DXA use. 

Admitting the limitation of unassessed risk-factors (family history, 
tobacco and alcohol abuse), this data will allow identifying trends for 
over- and underuse of DXA among subgroups of patients and will help 
to raise clinicians awareness about adequate use of DXA. 
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The impact of case finding on the recruitment yield  
for COPD research in general practice:  
an observational study
Stefan Markun, Thomas Rosemann, Kaba Dalla Lana,  
Claudia Steurer-Stey 
Institut für Hausarztmedizin, Universität Zürich, Zürich, Switzerland
Background: Recruiting patients for research in general practice is 
particularly difficult in diseases that tend to remain underdiagnosed 
like chronic obstructive lung disease (COPD). Researchers may 
consider introducing case finding in patient recruitment but the impact 
on recruitment yield is largely unknown.
Methods: For a cluster RCT on COPD in general practice, an 
opportunistic case finding strategy was introduced in patient 
recruitment in addition to recruiting patients with previously diagnosed 
COPD. Recruitment process and performance of general practitioners 
(GPs) was analyzed. Numbers and characteristics of patients identified 
by case finding were compared with those of patients with previously 
diagnosed COPD.
Results: Thirty-five GPs approached 400 and successfully recruited 
216 patients during one year. The mean number of patients recruited 
was 6.4 (range 0 to 16) patients per GP. Case finding contributed 71 
(32.9%) patients that had significantly milder disease with FEV1 % 
+16.7 (95%CI: +11.3 to +22.0), 43.7% GOLD I (vs 17.4%), CAT 
difference –4 points (95%CI: –2 to –6) and a significantly higher 
current smoking rate with 70.4% compared to 48.6% (p = <0.002)  
than patients with previously diagnosed COPD.
Conclusion: Opportunistic case finding increased the number of 
recruited patients by almost 50%. The COPD patients identified by 
case finding differed importantly from those with previously diagnosed 
COPD. Researchers should be aware of the impact of case finding 
during recruitment, especially in healthcare settings with high rates of 
COPD underdiagnosis. 
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Internists’ career choice towards primary care:  
a cross-sectional study
Nathalie Scherz, Ryan Tandjung, Vera Aemissegger,  
Thomas Rosemann, Stefan Markun 
Institut für Hausarztmedizin, Universität Zürich, Zürich, Switzerland
Background: Internists are versatile physicians qualifying for many 
different careers. Residents may choose Internal Medicine for many 
reasons including predefined specific career goals or because they do 
not want to commit early to a specific career. Little is known about 
career planning of internists especially concerning decision timing and 
factors influencing them to work as a primary care physician (PCP). 
Given increasing shortage of PCPs in Switzerland, we aimed to gain 
insights in career choices among board certified internists, particularly 
focusing on factors influencing choice to become PCP.
Methods: We invited all physicians board certified in Internal Medicine 
in the years 2000–2010 (n = 3287) to participate in a cross-sectional 
survey in 03/2015. The questionnaire asked about timing and influence 
factors on lifetime career choice, and considered career options during 
medical school, residency and after residency. We compared the 
subgroups of participants with lifetime career choice as PCP, hospital 
internist, specialist and other. Furthermore we described the 
proportion and timing of internists turning away from a career as PCP.
Results: 1749 physicians replied (response rate 53%); after excluding 
289 not meeting inclusion criteria we analyzed 1462 questionnaires. 
We found that timing of the lifetime career choice differed importantly 
between internists becoming PCPs, hospital internists or specialists. 
While the choice to become a specialist was mainly made during 
residency, choice to become a PCP was mainly made after board 
certification (fig. 1). Internists with the career choice of PCP reported 
to be influenced by family more often (56 vs 42%, P <0.001) but less 
often by chiefs (27 vs 62%, P <0.001) compared to internist with other 
career choices. We found that 48% of the internists were open towards 
becoming a PCP during medical school and residency, however only 
58% of those retained this career goal.
Conclusion: Career choice process of PCPs and specialists strongly 
differ. Given the fact that board certifications for General and Internal 
Medicine have been merged, physicians who intend to work as PCPs 
no longer commit themselves early by choosing General medicine. 

Figure 1: Appropriateness of DXA.
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Choosing the new General Internal Medicine training, their career 
possibilities remain open and they might turn away from PCP career 
during residency as internists do. Attention must be taken to offer 
residency positions tailored for future PCPs in the hospital-dominated 
training. 
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Acceptability and self-reported adherence to  
the Smarter Medicine “top 5 list” among family  
physicians of the SPAM network
Kevin Selby1, Jacques Cornuz2, Christine Cohidon1,  
Jean-Michel Gaspoz3, Nicolas Senn1 
1Policlinique Médicale Universitaire de Lausanne; 2Policlinique 
médicale Universitaire de Lausanne, Lausanne; 3Service de Médecine 
de Premier Recours, Hôpitaux Universitaires de Genève, Geneve, 
Switzerland
Intro: The Smarter Medicine campaign was launched in 2014 to raise 
awareness regarding the overuse of certain commonly performed 
medical activities in Swiss primary care. Central to the campaign, a top 
5 list of activities to be avoided was compiled using an online Delphi 
process with 35 experts in primary care. It is unclear whether these 
recommendations are relevant and acceptable for community family 
physicians (FP).
Methods: FPs from the Swiss Primary care Active Monitoring (SPAM) 
network completed an online survey. The survey first assessed their 
knowledge of the Smarter Medicine campaign. For each 
recommendation, FPs were asked whether the clinical scenario 
presented is commonly encountered, whether the recommendation for 
that scenario is typically followed, reasons why the recommendation 
would not be followed, and whether FPs agree with the 
recommendation, using the same 10-point Likert scale used with 
experts in the Delphi process.
Results: Eighty five of the 143 FPs who have responded to date 
(58%) have heard about the Smarter Medicine campaign, including  
53 of 76 in German areas (70%), 26 of 53 in French areas (49%)  
and 4 of 14 in Italian areas (29%) (p = 0.003). Agreement with the five 
recommendations was high, with scores between 8.8 and 9.1 out of 
10. The percentage of respondents saying that they “rarely” go against 
the recommendation were: 75% for giving antibiotics for non-specific 
upper respiratory tract infections, 75% for not performing pre-operative 
chest x-rays, 70% for not performing imaging in acute low-back pain, 
50% for not discussing prostate cancer screening before ordering it, 
and 37% for not chronically continuing proton pump inhibitors without 
attempting dose reduction or cessation. Overall, most frequent reasons 
for not following the recommendations were patient or other provider 

requests, and particular patient symptoms or characteristics that might 
suggest the need for more aggressive care.
Conclusions: Knowledge of the Smarter Medicine campaign and 
acceptance of its recommendations appear to be high among FPs of 
the SPAM network, particularly in German areas. By report, most 
activities listed are performed “rarely” by the majority of respondents, 
but there may be room for improvement. When they are performed, 
patient request or specific clinical factors are most frequently cited. 
Results are limited by the selection bias of physicians participating in 
the network. Work is ongoing to increase the sample size. 
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Would you start antihypertensive treatment in this  
very elderly patient? A pilot study comparing the  
impact of frailty, cardiovascular risk, and blood pressure  
on treatment decisions
Sven Streit1, Marjolein Verschoor1, Rosalinde Poortvliet2,  
Jacobijn Gussekloo2 
1Berner Institut für Hausarztmedizin, Bern, Switzerland; 2Department 
of Primary Care and Public Health, Leiden University Medical Center, 
Leiden, The Netherlands
Introduction: We aim to investigate if physicians would start 
antihypertensive treatment and what would be their treatment goal in 
very elderly patients using case vignettes. We hypothesize frailty will 
be important to decide not to start antihypertensive treatment although 
this is not generally addressed in several guidelines.
Method: We piloted a case-vignette study using 8 cases varying in  
3 characteristics (frailty, cardiovascular risk, and blood pressure). Each 
case is based on a very elderly patient aged >80 years presenting at a 
GP office. We presented all cases to physicians at a symposium  
about hypertension in the elderly. Physicians participated the survey 
anonymously. For statistical analysis we compared treatment decisions 
using paired t-test.
Results: Sixteen physicians participated to the study (67%  
of all attending physicians at the symposium). All would start 
antihypertensive treatment in cases with a blood pressure of 160 mm 
Hg but in the absence of frailty. On the other hand, frail patients, 
needing primary prevention, and a blood pressure of 140 mm Hg 
would not be treated by 93% of all physicians. In table 1, Panel A 
compares treatment decisions among robust and frail cases. We found 
frailty is a significant factor in patients needing primary prevention to 
decide not to treat (p = 0.018 and 0.009, highlighted in orange). 
However, patients needing secondary prevention are not treated 
differently if frail. Panel B compares treatment decisions among type 
of prevention. Primary prevention would only lead to no treatment if 
patients are frail and have a blood pressure of 140 mm Hg (p <0.001). 
Panel C compares treatment decisions among different blood pressure 
level. Seventy-five percent of cases would less be treated in patients 
with blood pressure of 140 mm Hg. No difference was found in treating 
frail patients under secondary prevention. 
Conclusions: This pilot proved feasibility of concept and although the 
number of participating physicians was low, we were able to detect 

Figure 1

Table 1: Selected combination of cases.

Panel Case A Treat A 
in %

Case B Treat B 
in %

p-value

A
 
 

Robust, primary, 
140

46% Frail, primary, 140 7% 0.018

Robust, primary, 
160

100% Frail, primary, 160 60% 0.009

Robust, 
secondary, 140

73% Frail, secondary, 
140

79% 0.34

B
 
 

Robust, primary, 
140

46% Robust, 
secondary, 140

73% 0.39

Frail, primary, 
140

7% Frail, secondary, 
140

79% <0.001

Frail, primary, 
160

60% Frail, secondary, 
160

92% 0.08

C
 
 

Robust, primary, 
140

46% Robust, primary, 
160

100% 0.003

Frail, primary, 
140

7% Frail, primary, 160 60% 0.001

Robust, 
secondary, 140

73% Robust, 
secondary, 160

100% 0.04
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received training in addiction medicine and approximately a third 
participated in an addiction medicine network.
Conclusions: Primary care physicians in Geneva recognise they have 
a role to play in the management of patients with addiction problems. 
Most provide brief counselling for patients with problematic use (a 
highly prevalent condition) or addiction. Only a minority, however, 
systematically explore illegal substance use, and most collaborate with 
specialists in the management of patients with an addiction to alcohol, 
cannabis or opiates. These findings are useful to inform planning of 
addiction training and care within the Geneva region. 
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Quality of diabetes care and health insurance  
coverage: a retrospective study in an outpatient  
academic public facility in Switzerland
Yves Jackson1,2, Juan Carlos Lozano Becerra2, Marc Carpentier3 
1Global Health Institute, University of Geneva; 2Department of 
Community Medicine, Primary Care and Emergency Medicine, 
Geneva University Hospitals and University of Geneva; 3Division of 
Clinical Epidemiology, Geneva University Hospitals, Geneva, 
Switzerland
Background: Socioeconomic disadvantage is associated with an 
increased risk of adverse diabetes outcomes. In Switzerland, a country 
with theoretical universal healthcare coverage, people without health 
insurance face barriers in accessing to and in receiving standard 
quality care. The Geneva University Hospitals (HUG) have 
implemented policies aiming at reducing these gaps. We compared 
quality of diabetes care and ambulatory healthcare services utilization 
among insured and uninsured diabetic patients. 
Methods: This retrospective study linked health and administrative 
data of type 2 diabetic outpatients with at least one HbA1c test 

significant differences in antihypertensive treatment decisions in very 
elderly. We found frailty, primary prevention, and blood pressure of 
140mmHg as significant factors for physicians not to treat hypertension 
in very elderly patients. We will enlarge this study to an international 
level to understand treatment decisions in very elderly.
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The impact of risk adjusted blood pressure targets  
instead of standardized targets on the appropriateness  
of hypertension treatment in primary care
Stefan Zechmann, Oliver Senn, Fabio Valeri,  
Stefan Neuner-Jehle, Thomas Rosemann, Sima Djalali 
Institut für Hausarztmedizin, Universität Zürich, Zürich, Switzerland
Background: Previous studies in primary care suggest that up to 60% 
of all patients with hypertension ≥140/90 mm Hg do not receive 
adequate drug treatment and are therefore affected by an evidence-
performance gap (EPG). Current European Society of Cardiology 
(ESC) 2013 guideline, however, still suggests the threshold of 140/90 
but offers the possibility of a risk-adjusted treatment based not only on 
blood pressure (BP) thresholds, but to take patients’ cardiovascular 
risk profile into account. We hypothesize that risk-adjustment will 
decrease the number of primary care patients affected by an EPG and 
is therefore the more appropriate approach in primary care. 
Methods: In this cross-sectional study, we reviewed electronic medical 
records of Swiss primary care patients and estimated the proportion of 
patients affected by an EPG 1) on the basis of their BP level and  
2) on the basis of their BP level and cardiovascular risk profile as 
recommended by the current ESC guideline. Primary outcome was  
the proportion of patients with hypertension who did not receive drug 
treatment although recommended. Secondary outcome was the 
difference between the EPG estimations obtained with the two 
approaches (EPG based on BP threshold vs. risk-adjusted EPG).
Results: We identified 22,434 patients with hypertension. They had a 
mean (SD) age of 66.4 (15.6) years, had 3.3 (2.8) concomitant chronic 
diseases, took 1.1 (1.6) antihypertensive and 5.9 (5.9) concomitant 
non-antihypertensive drugs. Calculated on the basis of a BP threshold 
of 140/90 mm Hg, 72.7% (95% CI, 72.0 to 73.4) of all patients qualified 
for drug treatment, while 44.6% (95% CI, 43.6 to 45.6) qualified for 
treatment when additionally adjusting for cardiovascular risk factors. 
Depending on the approach, the EPG affected 23.0% (95% CI, 21.8 to 
24.1) (based on BP threshold) and 10.3% (95% CI, 9.5 to 12.0) (based 
on BP threshold and risk-adjustment) of all patients, respectively.
Conclusion: Our study showed that risk-adjustment according to the 
current ESC guideline on the management of hypertension resulted in 
a substantial decrease of the EPG in primary care. A further reduction 
of the EPG needs to take into account concomitant multimorbidity with 
associated polypharmacy. 
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Addiction medicine in primary care:  
cross-sectional study in the canton of Geneva
Romain Teoli1, Dagmar M. Haller2, Barbara Broers3, Philippe Binder1 
1Département de Médecine Générale, Université de Poitiers, Poitiers, 
France; 2Unité des Internistes Généralistes et Pédiatres, Faculté de 
Médecine, Université de Genève; 3Unité des Dépendances, 
Département de Médecine Communautaire, de Premier Recours et 
des Urgences, Hôpitaux Universitaires de Genève (HUG), Genève, 
Switzerland
Introduction: Primary care is the most frequent and accessible  
point of care for patients with a substance use disorder. As part of a 
cross-national study we explored the addiction medicine practices  
of primary care physicians in the canton of Geneva. 
Methods: This cross-sectional study took place in 2013. A 
questionnaire was sent to all the primary care physicians of the canton 
of Geneva (n = 526, paediatricians excluded). Physicians’ perspectives 
on the identification and management of addiction were sought.
Results: The response rate (with one recall) was 46% (244 
physicians, 55% male). Most (80%) reported no difficulties discussing 
tobacco, alcohol and cannabis use with their patients. A slightly 
smaller proportion (67%) felt at ease discussing opiate use. Most 
physicians indicated that they discussed tobacco and/or alcohol use at 
least once with every patient (82% and 71% respectively). Only one in 
four, however, discussed illegal substance use with all patients and 18 
to 24% thought management of these addictions was not part of their 
roles. Nearly 90% of physicians reported that they provided brief 
counselling to patients with excessive use or addiction. Except for 
tobacco, most physicians collaborated with a specialist in the 
management of addiction patients. Two thirds of participants had 

Table 1: Multivariate analysis in participants.

 n HbA1 
tests (n)

Mean 
HbA1c 
(SD)

p-value Mean 
effect 
(95% 
CI)

insurance
 

no 48 110 7.39 (1.92) 0.8459 0

yes 87 228 7.56 (1.68)  –0.06 
(–0.67; 
0.55)

sex
 

men 70 177 7.50 (1.66) 0.9260 0

women 65 161 7.51 (1.87)  –0.03 
(–0.56; 
0.61)

age (years)
 

<50 46 103 7.51 (1.88) 0.8846 0

>= 50 89 235 7.50 (1.71)  0.05 
(–0.57; 
0.66)

Table 2: Multivariate analysis in participants.

 n HbA1 
tests (n)

Mean 
HbA1c 
(SD)

p-value Mean 
effect 
(95% 
CI)

Time 
(days)
 

baseline 63 63 8.70 (2.72) <0.001 0

>= 180 22 40 6.59 (0.98)  –2.10 
(–2.90; 
–1.30)

Insurance
 

no 32 52 7.79 (2.44) 0.5441 0

yes 31 51 7.97 (2.45)  0.24 
(–0.55; 
1.03)

Sex
 

men 26 42 8.20 (2.60) 0.1189 0

women 37 61 7.66 (2.31)  –0.64 
(–1.46; 
0.17)

Age 
(years)
 

<50 23 34 8.22 (2.75) 0.8433 0

>= 50 40 69 7.71 (2.27)  0.09 
(–0.79; 
0.97)
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diagnosed diabetes (table 2). Initial medical intervention entailed 
comparable glycaemic improvement after 6 months in incident 
diabetes.
Conclusion: This study did not find any difference in quality of 
diabetes care between insured and uninsured patients in a public 
hospital enforcing health-equity policies for access to and for delivery 
of standard diabetes care. It highlights the frontline role of public 
hospitals in contributing to care delivery equity even in countries with 
theoretical universal healthcare coverage. 

performed in 2012–2013 at HUG. Quality of care evaluation relied on 
processes and outcomes assessment. Results were stratified by 
disease course (newly diagnosed versus prevalent diabetes).
Results: Of the 198 patients included, 80 (40.4%) were uninsured. 
Both groups underwent annual testing of HbA1c, cholesterol, kidney 
function and microalbuminuria at comparably high rates and numbers 
of ambulatory visits did not significantly differ. After adjustments for age 
and sex, there were no significant differences in serum HbA1c 
between groups both in those with prevalent (table 1) or with newly 
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Secular trends in thyroid cancer: indirect evidence  
of overdiagnosis and overtreatment?
Sabrina Natalie Jegerlehner1, Jean-Luc Bulliard2, Drahomir Aujesky1, 
Nicolas Rodondi1, Simon Germann2,3, Isabelle Konzelmann3,  
Arnaud Chiolero2,3,4 
1Division of General Internal Medicine, Inselspital Bern University 
Hospital, Bern; 2Division of Chronic Diseases, IUMSP Lausanne 
University Hospital, Lausanne; 3Observatoire Valaisan de la Santé, 
Sion, Switzerland; 4Department of Epidemiology, McGill University, 
Montreal, QC, Canada
Background: Due to increasing detection and screening activities and 
incidental findings, the incidence of thyroid cancer has increased in 
several countries during the last decades. However, it is possible that 
this increase reflects growing detection of indolent thyroid cancer 
forms, indicating potential overdiagnosis. We analyzed secular trends 
in the incidence and mortality of thyroid cancer, as well as of thyroid 
surgery, in Switzerland to assess for overdiagnosis and overtreatment.
Methods: We used primary invasive thyroid cancer cases (C73, 
International Classification of Diseases for Oncology) recorded 
between 1998–2012 in all population-based cantonal cancer registries. 
Cancer cases were classified by histological subtype (papillary vs. 
non-papillary) and stage (early vs. advanced) according to oncology 
guidelines using the TNM classification. We assessed thyroid 
cancer-specific mortality. We also analyzed trends in thyroid surgery 
between 2001–2012 using data from the Swiss Federal Statistical 
Office’s hospital statistics.
Results: We analyzed data of 4907 thyroid cancer cases (women: 
3642; men: 1265). Between 1998–2000 and 2010–2012, the age-
standardized incidence increased from 6.5 to 11.3 cases per 100,000 
women (increase: absolute +4.8/100,000; relative +75%) and from 2.5 
to 3.8 cases per 100,000 men (increase: absolute +1.2/100,000; 
relative +48%). The increase was essentially due to increase in the 
papillary histologic subtype, the more indolent form of thyroid cancer. 
The incidence of early stages increased substantially, especially in 
women, while the incidence of advanced stages increased marginally. 
During the same period, the thyroid cancer-specific mortality rate 
slightly decreased, from 0.67 to 0.51 deaths per 100,000 women 
(decrease: absolute –0.16/100,000; relative –24%) and from 0.54 to 
0.40 deaths per 100,000 men (decrease: absolute –0.14/100,000; 
relative –27%). Between 2001–2012, there is a 1.5-fold increase in the 
age-standardized thyroidectomy rate in both sexes (from 43.6 to 63.3 
interventions per 100,000 women and from 11.5 to 18.7 interventions 
per 100,000 men).
Conclusions: We observed a substantial increase in the incidence 
rate of thyroid cancer and thyroid surgery, without a proportional 
increase in thyroid cancer-specific mortality rate. The increase in 
thyroid cancer was limited to the more indolent papillary subtype. 
These findings may represent indirect evidence of overdiagnosis and 
overtreatment of thyroid cancer. 
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Quantitative and objective assessment of resident’s  
workday organization: the Medical Day study
Nathalie Wenger, Marie Méan, Julien Castioni, Aude Giger,  
Pedro Manuel Marques-Vidal, Gérard Waeber, Antoine Garnier 
Service de Médecine Interne, Centre Hospitalier Universitaire Vaudois, 
Lausanne, Switzerland
Background: Information technologies (IT) are increasingly taking up 
resident’s time, with described negative effects on quality of care and 
medical education. In previous international studies, time dedicated to 
direct patient care ranges between 12 and 52%. Swiss resident’s time 
spent between patient and computer is not yet measured. We therefore 
aimed to precisely observe distribution and extend of the residents’ 
activities.
Methods: We conducted the prospective observational Medical Day 
(MeDay) study between May 26 and July 24, 2015 in the internal 
medicine department of a university hospital. We included all residents 
during the study period. Trained external observers followed the 

Figure 1
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Results: The 3 groups differed in age: 67.4 ± 6.8, 64.0 ± 6.8 and 62.1 
± 8.0 years for PU, CU and NU respectively (p <0.001) but not in BMI 
(p = 0.084) nor in dietary calcium intake (p = 0.102). Age and 
BMI-adjusted FRAXÒ for major osteoporotic fractures was 12.3%  
in NU, 11.5% in PU and 10.5% in CU (CU vs. NU, p <0.001). After 
adjustment for age and BMI, there was a significant decrease for all 
BMD and TBS values according to HRT status (CU>PU>NU, p <0.01). 
The between-groups difference was significant for all BMD LS and TH 
values. The between groups-difference was significant for BMD FN 
and TBS when CU were compared to PU or NU (PU vs NU for TBS: p 
= 0.066). After adjusting for BMI, TBS was negatively associated with 
age: slopes and (95% confidence interval) for a 10-year increment 
were –0.051 (–0.060; –0.041), –0.032 (–0.048; –0.017) and –0.022 
(–0.038; –0.005) in NU, PU and CU respectively, with differing slopes 
between groups (CU vs. NU, p = 0.003. PU vs. NU, p = 0.048). 
Adjusted slopes for association of BMD with age were all significantly 
lower according to HRT status (p <0.015, CU< PU< NU), except for the 
comparison for FN between PU and NU (ns). 
Conclusion: Our results show for the first time that current HRT use is 
associated with a significantly better preservation of the bone 
microarchitecture assessed by TBS compared to NU or PU, in addition 
to higher BMD values. The benefits of HRT use for the TBS and the 
BMD at LS and TH, seem to persist in PU. 
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Intake-controlled oral versus intramuscular  
vitamin B12 substitution
Corina Metaxas1, Philipp Walter1,2, Cyrill Jeger3,  
Isabelle Arnet1, Kurt E. Hersberger1 
1Pharmaceutical Care Research Group, Basel; 2Institut of Laboratory 
Medicine, Solothurn Hospitals Ltd; 3Ring Praxis Olten, Olten, 
Switzerland
Background: Vitamin B12 (VB12) deficiency is common and rises 
with age. Treatment of VB12 deficiency can be performed with 
high-dose substitution of VB12 either orally or intramuscular (i.m.).  
In Switzerland, no high-dose VB12 oral mono-preparation is available, 
and VB12 treatment is mostly performed with i.m. injections. These  
are usually painful. We aimed to compare the effect of VB12 treatment 
after one-month oral versus i.m. administration through biomarker 
response with consideration of adherence issues.
Methods: Prospective randomized unblinded parallel group trial. 
Patients with serum VB12 levels <200 pmol/l were recruited by their 
general practitioner and randomly assigned to oral or to i.m. treatment. 
The oral group was given 28 tablets of 1000 mg cyanocobalamin in a 
monthly punch card mounted with electronic monitoring system. The 
i.m. group received weekly injections of 1000mg hydroxocobalamin. 
Blood samples were drawn before the first intake of oral VB12 or i.m. 
application (V0) and after 4 weeks (V28). Taking adherence (% of 
events/number of prescribed doses) and percentage of days without 
dosing events of the oral group was calculated. Blood samples were 
analyzed for VB12, holotranscobalamin (holoTc) and homocystein 
(hcy). 
Results: Between November 2013 and December 2015, 37 patients 
(age: 49.5 ± 18.5 years; women: 60.5%) were recruited for oral (19) or 
i.m. (18) treatment. Median levels of VB12, holoTc and hcy did not 
differ at baseline (V0) between both groups. At V28, median VB12 and 
holoTc levels reached therapeutic levels in both groups and were 
significantly increased compared to baseline (table 1). Hcy levels 
significantly decreased in both groups compared to baseline (table 1). 
Levels of VB12 and holoTc in the oral group were significantly lower at 
V28 compared to the i.m. group (table 1). Mean taking adherence was 
99.6 ± 3.1% and days without dosing event reached 6.5 ± 1.4%.

residents and collected their activities during day (08:00–18:00) or 
evening (16:30–23:00) shifts, using an internally developed dedicated 
tablet application. We defined 22 activities classified in six categories: 
indirectly related to patient; directly related to patient; non-medical 
tasks; academic; communication; transition. Observers also recorded 
the contexts of each activity: with or without patient, computer, phone 
and colleague. We conducted descriptive analysis with average ± 
standard deviation.
Results: We collected 49 day and 17 evening shifts of 36 residents, 
amounting to 696.7 hours of observation. On average day shifts lasted 
for 11.6 ± 1.3 hours, divided into 52% ± 9% on tasks indirectly related 
to patients, 28% ± 7% on tasks directly related to patients, and 6% ± 
6% on academic tasks (fig. 1). Residents spent 1.9 hours per day with 
patients (16%, mostly during daily patient round), representing 14.6 
minutes/day/patient in charge. They were using computer for 5.4 hours 
per day (46%), mostly completing medical record and administrative 
tasks (fig. 2). Total medical education time, including supervision, 
lasted for 1.6 hours (13%). Evening shifts lasted on average for 7.6 ± 
0.9 hours. Percentages were comparable, except for admission, 
patient round and academic activities.
Conclusion: The day’s workload for residents is still important and 
they spend almost half of the day behind a computer. New original 
improvements are therefore required to reduce administrative work, in 
order to optimize time for education,academics and direct patient care.
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The positive effect of hormone replacement therapy  
on bone mineral density and trabecular bone score  
persists after its withdrawal: the OsteoLaus cohort
Georgios Papadakis1, Didier Hans2, Peter Vollenweider3,  
Gerard Waeber3, Martin Preisig4, Pedro Manuel Marques-Vidal3, 
Olivier Lamy2,3 
1Division of Endocrinologie, Diabetologie et Metabolisme; 2Center of 
Bone Diseases; 3Division of Internal Medicine; 4Department of 
Psychiatry, CHUV, University Hospital of Lausanne, Lausanne, 
Switzerland
Objectives: We aimed to explore the effect of hormone replacement 
therapy (HRT) on the main surrogate markers of bone strength: BMD 
and bone texture, assessed by TBS. It is well established that HRT 
increases BMD but controversy exists regarding residual effect after 
withdrawal. No trial has explored the effect of HRT on TBS. 
Material and methods: The Osteolaus cross-sectional population-
based study includes 1,500 women aged 50 to 80 years (Lausanne, 
Switzerland). Current or past HRT use was assessed by questionnaire 
along with other factors affecting bone health. BMD at lumbar spine 
(LS), femoral neck (FN) and total hip (TH), and TBS were measured. 
Exclusion criteria included current or past anti-osteoporotic treatments 
other than HRT and history of hormone modifying treatments. The 
remaining 1279 women were divided in 3 groups based on HRT 
status: Never (NU, n = 617), Current (CU, n = 282) and Past (PU,  
n = 380) Users. 

Figure 2
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Results: Before HbA1c measurement, known diabetes was present in 
139 (15.6%). Total prevalence of diabetes after HbA1c measurement 
was 22% (n = 196) because of 57 (6.5%) newly detected diabetes pts. 
Newly diagnosed prediabetes was found in 30% (n = 266). Only 6% of 
the pts had an HbA1C above 7.3%. Interestingly, the cumulative 
incidence of recurrent VTE did not differ between the 1st, 2nd (HR 1.08 
(0.71–1.65), p = 0.725) or 3rd HbA1c-category (HR 0.76 (0.41–1.43) p 
= 0.400),even if corrected for known/unknown total diabetes. However, 
HbA1c at baseline was significantly associated with mortality after 3 
years between the 1st and 2nd (HR 1.15 (0.80–1.64) p = 0.461) or 3rd 
HbA1c-category (HR 1.67 (1.12–2.5) p = 0.013). Importantly, all 
diabetics with a low HbA1c (28% of the 1st cat) who died, did so within 
the 1st year. 
Discussion and conclusions: a) The prevalence of diabetes and 
prediabetes is very high in the aging population with VTE. b) HbA1c 
seems not to be a predictive value for recurrent VTE in this well 
controlled and managed cohort. c) Our study data do not exclude an 
association of poorly controlled diabetes with VTE, because of very 
low numbers of pts with HbA1c >8% (n = 26, 3%). d) Our results 
confirm that elevated HbA1c levels are predictive for mortality (despite 
obviously excellent diabetes control). e) The increased mortality rates 
of treated pts with an HbA1c <5.7% support previous studies which 
found J-shaped mortality curves. 
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The association of admission hyperglycemia and  
adverse clinical outcome in medical emergency patients 
depends on diabetic status results from the multi-national, 
prospective, observational TRIAGE study
Alexander Kutz, Tristan Struja, Beat Mueller,  
Philipp Schuetz, TRIAGE Study Group 
Allgemein Innere Medizin, Endokrinologie, Diabetologie,  
Kantonsspital Aarau AG, Aarau, Switzerland
Background: The clinical significance of admission hyperglycemia in 
medical emergency department [ED] patients remains incompletely 
understood with a lack of interventional studies looking at optimal 
insulin treatment strategies. Herein, we investigated the associations 
of admission blood glucose levels and adverse clinical outcomes in a 
large, ED patient cohort. 
Methods: We included 7132 consecutive, adult, medical patients 
seeking ED care into this observational cohort study in Switzerland, 
France and the US. We used age-, gender- and acuity-adjusted 
multivariable logistic regression models to examine associations of 
initial blood glucose levels with 30 day mortality as well as adverse 
clinical course defined as intensive care unit [ICU] admission. Analyses 
were repeated in predefined subgroups stratified by pre-existing 
diabetes and main medical diagnoses with inclusion of interaction 
terms. 
Results: In the 6044 non-diabetic patients (84.7% of the study 
population), severe hyperglycemia defined as an admission glucose 
level of >11.1 mmol/l (>200 mg/dl) was associated with a doubling in 
risk of 30 day mortality (adjusted odds ratio [OR] 1.9 (95% confidence 
interval [CI], 1.1–3.3), p = 0.018) and a three-fold increase in risk of 
ICU admission (adjusted OR 3.0 (95% CI 1.9–4.9), p <0.001). These 
associations remained robust across different patient populations with 
main diagnoses of cardiovascular disease, malignancy, neurological 
disorders, and gastrointestinal disease. Although the diabetic patient 
population (n = 1088) had a weaker but still significant association of 
hyperglycemia and risk for ICU admission (adjusted OR 2.4 (95% CI 
1.5–4.1), p = 0.001, p for interaction = 0.011), no association with  
30 day mortality (adjusted OR 1.0 (95% CI 0.6–1.8), p = 0.922,  
p for interaction = 0.001) was found. 
Discussion: In this large cohort of consecutive ED patients, 
admission hyperglycemia was strongly associated with a fatal outcome 
and adverse clinical course across different non-diabetic medical 
patient populations. However, hyperglycemic diabetic patients were not 
at increased risk for mortality. Interventional research should focus on 
the non-diabetic patient population to study whether insulin regimens 
reduces this risk in the ED setting. 

Conclusions: Adherence to oral VB12 was high. Oral and i.m. VB12 
normalised VB12-associated biomarkers within a one month 
treatment, with a more pronounced response after i.m. treatment. Two 
treatment options at disposal enable to take patient preferences into 
consideration at prescribing. Further research is needed to evaluate 
long-term oral vs i.m. VB12 treatment in obtaining sustained biomarker 
response. 
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Elevated HbA1c is associated with an increased  
mortality but not with recurrent venous thromboembolism –  
The “Sweetco-Study”, a Switco 65+ subproject
Alexandra Mathis1, Lukas Villiger2, Michael Egloff3, Hans-Ruedi 
Schmid3, Martin Reiner3,4, Simona Stivala4, Andreas Limacher5,  
Marie Mean6, Drahomir Aujesky6, Nicolas Rodondi6, Anne Angelillo-
Scherrer7, Marc Righini8, Kurt Jaeger9, Markus Aschwanden9, Beat 
Frauchiger10, Joseph Osterwald11, Nils Kucher12, Jacques Cornuz13, 
Christian M. Matter14,15, Martin Banyai16, Olivier Hugli17, Jürg Hans 
Beer3,18 
1DiaMon, Baden-Dättwil; 2DiaMon, Dättwil; 3Department of Internal 
Medicine, Cantonal Hospital of Baden, Baden; 4Center for Molecular 
Cardiology, University of Zurich, Schlieren; 5Clinical Clinical Trials Unit, 
University of Bern; 6Division of General Internal Medicine; 7University 
Clinic of Hematology and Central Hematology Laboratory, Bern 
University Hospital, Bern; 8Division of Angiology and Hemostasis, 
Geneva University Hospital, Geneva; 9Division of Angiology, Basel 
University Hospital, Basel; 10Department of Internal Medicine, 
Cantonal Hospital of Frauenfeld, Frauenfeld; 11Emergency 
Department, Cantonal Hospital of St. Gallen, St. Gallen; 12Divison of 
Angiology, Bern University Hospital, Bern; 13Department of Ambulatory 
Care and Community Medicine, Lausanne University Hospital, 
Lausanne; 14Center for Molecular Cardiology, University of Zurich; 
15Clinic for Cardiology, University Heart Center, Zurich University 
Hospital, Zurich; 16Division of Angiology, Cantonal Hospital of Lucerne, 
Lucerne; 17Emergency Department, Lausanne University Hospital, 
Lausanne; 18Center for Molecular Cardiology, University of Zurich, 
Schlieren, Zurich, Switzerland
Introduction: Diabetes mellitus (DM) is widely considered as a 
prothrombotic condition. Whereas several studies underline the 
correlation between poorly controlled DM and macro-/microvascular 
complications or arterial thromboembolism, the relation between DM 
and venous thromboembolism (VTE) is controversial. Data exploring 
glycated hemoglobin (HbA1c) and morbidity/mortality rate in elderly 
comorbid patients (pts) with a high thromboembolic risk like in the 
Switco Cohort 65+ are lacking. 
Methods: We explored the association of HbA1c with the incidence of 
recurrent VTE, mortality and major bleeding in a prospective cohort of 
1003 patients with VTE aged 65 years and older (“the Sweetco 
subgroup” of the Switco 65+-cohort) during a follow-up time of 3 years. 
888 samples were available for HbA1c determination retrospectively 
and formed our database. Pts at study enrollment were grouped in 
known/not known diabetes by clinical records. HbA1c was assessed at 
baseline and divided into 3 categories (1st: <5.7%, 2nd: 5.7–6.49%; 
3rd: ≥6.5%). 

Figure 1
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4.4 vs 28.0 ± 2.2, P = .04). However, this association did not remain 
significant once adjusting for baseline MMSE score (adjβ coeff –2.5,  
P = .20).
Conclusion: In this preliminary study, delirium occurred in about one 
in five older patients undergoing aortic valve replacement and was 
associated with a trend toward decreased cognitive performance 3 
months later. Ongoing data collection will increase this study’s 
statistical power to identifying additional characteristics associated 
with this adverse event, thus allowing better targeting of interventions 
to prevent delirium in high risk patients. 
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Evolution of cognitive function after transcatheter  
aortic valve implantation
Dominic Bertschi1, Stefan Stortecky2, Chantal Zuber3, André Moser3, 
Marcel Zwahlen4, Peter Wenaweser2, Stephan Windecker2, Thierry 
Carrel5, Andreas E. Stuck3, Andreas W. Schoenenberger3 
1Department of General Internal Medicine, Division of Geriatrics, Bern 
University Hospital and University of Bern; 2Department of Cardiology, 
Swiss Cardiovascular Center Bern, Bern University Hospital; 
3Department of General Internal Medicine, Division of Geriatrics, 
Inselspital, Bern University Hospital and University of Bern; 4Institute 
of Social and Preventive Medicine, University of Bern; 5Department of 
Cardiovascular Surgery, Swiss Cardiovascular Center Bern, Bern 
University Hospital, Bern, Switzerland
Background: This study aimed to assess the evolution of cognitive 
function after transcatheter aortic valve implantation (TAVI). Previous 
smaller studies reported conflicting results on the evolution of cognitive 
function after TAVI.
Methods: In this prospective cohort, cognitive function was measured 
in 229 patients ≥70 years using the Mini Mental State Exam (MMSE) 
before and 6 months after TAVI. Cognitive deterioration or improvement 
was defined as change ≥3 points decrease or increase in the MMSE 
score between baseline and follow-up.
Results: Cognitive deterioration was found in 29 patients (12.7%). 
Predictive analysis using logistic regression did not identify any 
statistically significant predictor of cognitive deterioration. A review of 
individual medical records in 8 patients with a marked MMSE score 
decrease ≥5 points revealed specific causes in six cases (post-
interventional delirium in two; post-interventional stroke, progressive 
renal failure, progressive heart failure, or combination of pre-existing 
cerebrovascular disease and mild cognitive impairment in one each). 
Among 48 patients with impaired baseline cognition (MMSE score  
<26 points), 18 patients (37.5%) cognitively improved. The pre-
interventional aortic valve area (AVA) was lower in patients who 
cognitively improved (median AVA 0.60 cm2) as compared to patients 
who did not improve (median AVA 0.70 cm2) (P = 0.01).
Conclusions: This is the first study providing evidence that TAVI 
results in cognitive improvement among patients who had impaired 
pre-procedural cognitive function, possibly related to hemodynamic 
improvement in patients with very severe aortic stenosis. Our results 
confirm that some patients experience cognitive deterioration after 
TAVI. 
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The clinical consequences of blood cultures  
in geriatric patients
Lorena Rohner, Thomas Münzer 
Geriatrische Klinik St. Gallen, St. Gallen, Switzerland
Context: Blood cultures (BC) are invasive procedures and often used 
in cases of unexplained fever. If blood culture results have Impact on 
the management of geriatric patients is unlcear. 
Design: Case Control study (retrospective chart analysis) comparing 
the clinical course, laboratory results and medication changes in 35 
geriatric inpatients with positive (BC+) aged >80 with 69 randomly 
selected patients with negative BC (BC-) between 2007 and 2014. 
Results: Five days prior to the BC BC+ patients had higher (mean ± 
SD) Leucocyte counts (12.9 ± 5.7 vs. 9.9 ± 8.6 G/l, p <0.05), which 
remained higher (14.4 ± 8.2 vs. 11.1 ± 5.6 G/l, p <0.02) the day the BC 
was drawn, while C-reactive protein did not differ. Maximal body 
temperature (°C) one day prior (38.9 ± 0.8 vs.38.2 ± 0.9, p = 0.0005) 
and the day of the BC (37.9 ± 0.8 vs.37.5 ± 0.7, p = 0.0065) was higher 
in BC+ patients. Antipyretic therapy was given in 35 BC+ and in 66 
BC- patients. 9 BC+ and 25 BC- patients took no antibiotics whereas 
26 BC+ and 41BC- patients were treated with antibiotics. Adaptation  
of antibiotic therapy was documented in 32 BC+ and remained 
unchanged in 18. Empiric antibiotic treatment matched BC antibiogram 
results in 10 patients. 
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Association between 25-hydroxyvitamin D status  
and 24-hour systolic blood pressure among healthy  
Seniors 
S. Meyer1,2, K. Fischer1,2, O. W. Meyer1,2, A. Egli1,2, G. Freystätter1,2,  
R. W. Kressig3, R. Theiler1,2, Heike A. Bischoff-Ferrari1,2 
1Dept. of Geriatrics, University Hospital Zurich; 2Centre on Aging and 
Mobility, University Hospital of Zurich and Waid City Hospital, Zurich; 
3Dept. of Geriatrics, University of Basel, Basel, Switzerland
Introduction: Several cohort studies suggest an inverse relationship 
between 25-hydroxyvitamin D (25(OH)D) status and blood pressure. 
However, trial findings have been inconclusive. We investigated 
whether 25(OH)D status is associated with 24-h systolic blood 
pressure in community-dwelling seniors age 60 years and older at risk 
of vitamin D deficiency. 
Methods: We conducted a cross-sectional analysis (n = 268, mean 
age 70.3 years, 53% women) taking advantage of baseline data of the 
Zurich Knee OA Trial that enrolled seniors age 60 years and older 
undergoing unilateral knee replacement due to severe knee OA. We 
assessed 24-h blood pressure and 25(OH)D status in all seniors at 8 
to 10 weeks after surgery. Multivariable linear regression models were 
used to assess the association between 25(OH)D level and systolic 
blood pressure adjusting for age, gender, BMI, and physical activity 
during blood pressure monitoring. Subgroup analyses were performed 
by age (age 60–69 vs. age 70+), gender, and history of hypertension. 
Results: Mean 24-h systolic blood pressure was 131 mm Hg and 
mean 25(OH)D concentration was 18.2 ng/mL, with 76% of 
participants being vitamin D deficient with 25(OH)D <20 ng/mL. 
Among all participants, higher 25(OH)D level was associated with 
lower systolic 24-h blood pressure approaching statistical significance 
(Beta = –0.19; 95% CI: –0.39, 0.01; P = 0.06). By subgroups of age or 
history of hypertension, this association was more pronounced and 
reached significance for younger seniors age 60–69 years (Beta = 
–0.30; 95% CI: –0.57, –0.03; P = 0.03) and seniors without a history of 
hypertension (Beta = –0.37; 95% CI: –0.64, –0.10; P = 0.008). 
Conclusion: Our cross-sectional study supports a possible protective 
role of a better 25(OH)D status on blood pressure in younger seniors 
without a history of hypertension. Large clinical trials are needed to 
clarify if and to what extend vitamin D supplementation in vitamin D 
deficient seniors reduces blood pressure. 
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Delirium incidence after aortic valve replacement  
in older patients: a preliminary study
Marc Humbert1, Hélène Krief1, Vanessa Crisinel2,  
Nathalie Lauriers2, Agnese Vella2, Olivier Muller2, Pierre Vogt2,  
Xavier Jeanrenaud2, Christophe Büla1, Pierre Monney2 
1Service de Gériatrie; 2Service de Cardiologie, Centre Hospitalier 
Universitaire Vaudois (CHUV), Lausanne, Switzerland
Background: Older patients undergoing transcatheter (TAVR) or 
surgical (SAVR) aortic valve replacement for aortic stenosis are at high 
risk to develop postoperative delirium. Few data on this outcome is 
available in our healthcare environment.
Objectives: In older patients undergoing TAVR or SAVR: 1) to 
determine the incidence of postoperative delirium; 2) to identify 
patients’ characteristics associated with postoperative delirium;  
3) to investigate the relationship between postoperative delirium and 
cognition at 3-month follow-up.
Methods: Patients aged ≥70 years who underwent TAVR and SAVR  
in an academic hospital were assessed before and 3 months after the 
intervention. Data were collected on health and functional status, 
including performance in basic and instrumental activities of daily 
living (ADLs), mood, mobility. Delirium was assessed with the 
Confusion Assessment Method at postoperative days 1, 2, 3, and 7. 
Cognition (MMSE, clock drawing test-CDT) was assessed at baseline 
and 3-month post-procedure.
Results: A total of 46 patients (mean age 81.8 ± 6.8 years, 40% 
female,15% dependent in basic ADLs, mean MMSE score 26.8 ± 3.4) 
underwent either TAVR (N = 30, 65%) or SAVR (N = 16, 35%). Overall, 
9 (20%) patients experienced postoperative delirium. Compared to the 
others, these patients had lower instrumental ADLs performance at 
baseline (6.0 ± 2.0 vs 8.0 ± 1.1, P = .05), were older (86.5 ± 8.5 vs 
81.8 ± 6.0, P = .11) and more frequently women (67 vs 32%, P = .12) 
although these latter differences did not reach statistical significance. 
Patients with delirium also tended to have lower baseline MMSE (27.0 
± 5.2 vs 28.0 ± 2.7, P = .16) and CDT (9 ± 1vs10 ± 2, P = .11) scores. 
Delirium incidence did not differ between TAVR and SAVR patients  
(17 vs 25%, P = .70). Among patients (N = 36) with 3-month f-up data, 
those with delirium had lower cognitive performance at MMSE (23.5 ± 
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Outcomes after spinal stenosis surgery by type  
of surgery among seniors age 60 years and older
T. Degen1,2, R. Theiler1,2, P. Chocano-Bedoya1,2, S. Schären3,  
O. W. Meyer1,2, G. Wanner3, U. Schmid4, H. B. Stähelin5,  
H.-P. Simmen3, Heike A. Bischoff-Ferrari1,2 
1Dept. of Geriatrics, University Hospital Zurich; 2Centre on Aging and 
Mobility, University Hospital of Zurich and Waid City Hospital; 3Dept. of 
Traumatology, University Hospital Zurich; 4Dept. of Spinal Surgery, 
Triemli City Hospital, Zurich; 5Dept. of Geriatrics, University of Basel, 
Basel, Switzerland
Introduction: Surgery due to degenerative spinal stenosis is frequent 
in adults age 65 and older. Limited data is available on recovery 
timeline and outcome by type of surgery depending on the number of 
decompressed segments and additional stabilization. Therefore, we 
assessed recovery timeline and compared outcomes in seniors with 
degenerative spinal stenosis by surgery type in the first 12 months 
after surgery. 
Methods: We enrolled 524 consecutive patients (mean age 77 years, 
56% women) from two large hospitals scheduled for surgery due to 
degenerative spinal stenosis. All patients were assessed shortly before 
surgery, and 451 were assessed at 3 or 6 months, and 12 months after 
surgery. We compared the effects of type of surgery (decompression, 
stabilization or a combination) on outcomes assessed by subscales of 
the North American Spine Society questionnaire (pain, neurological 
dysfunction, and disability) using repeated measurement analyses 
adjusting for baseline function, gender, age, number of comorbidities, 
centre, and year of surgery. 
Results: In the first year after surgery and independent of surgery 
type, most improvement occurred within the first 3 months of follow-up 
with little or no improvement thereafter. Patients who received 
one-segment versus multi-segment decompression experienced 
greater reduction of pain (46% versus 41%; p = 0.05), better 
improvement in neurological dysfunction (36% versus 26%; p <0.001), 
and better improvement in disability (31% versus 27%; p = 0.06), 
independent of presurgical symptoms, age, gender and comorbidities. 
Further, pain reduction and improvements in neurological function did 
not differ with or without additional stabilization, independent of 
presurgical symptoms extend of decompression and other covariates. 
However, patients who received one-segment (27% improvement) or 
multi-segment (28% improvement) stabilization experienced 
significantly less improvement in disability after surgery compared with 
those who were not stabilized (32% improvement; p = 0.005). 
Conclusion: Among senior patients undergoing surgery due to 
degenerative spinal stenosis, the timeline of recovery after spinal 
stenosis is largely complete by month 3 after surgery, and differed little 
by surgery type, independent of baseline symptoms, gender, age and 
number of comorbidities. However, neurological dysfunction and 
disability may improve more with less invasive surgery. 
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Hypnosis can reduce pain in hospitalized older  
patients: a randomized controlled study
Sheila Ardigo1, Sophie Pautex2, François Herrmann1, Gabriel Gold1 
1Hôpitaux Universitaires de Genève, Genève; 2Hôpitaux Universitaires 
de Genève, Chêne-Bourg, Switzerland
Background: Chronic pain is a common and serious health problem 
in older patients. Treatment often includes non pharmacological 
approaches despite a relatively modest evidence base in this 
population. Hypnosis has been used in younger adults with positive 
results. The main objective of this study was to measure the feasibility 
and efficacy of hypnosis (including self hypnosis) in the management 
of chronic pain in older hospitalized patients. 
Methods: A single center randomized controlled trial using a two arm 
parallel group design (hypnosis versus massage). Inclusion criteria 
were chronic pain for more than 3 months with impact on daily life 
activities, intensity of >4; adapted analgesic treatment; no cognitive 
impairment. Brief pain inventory was completed.
Results: 53 patients were included (mean age: 80.6 ± 8.2 – 14 men; 
26 hypnosis; 27 massage. Pain intensity decreased significantly in 
both groups after each session. Average pain measured by the brief 
pain index sustained a greater decrease in the hypnosis group 
compared to the massage group during the hospitalisation. This was 
confirmed by the measure of intensity of the pain before each session 
that decreased only in the hypnosis group over time (P = 0.008). 
Depression scores improved significantly over the time only in the 
hypnosis group (P = 0.049). There was no effect in either group 3 
months post hospitals discharge. 

Conclusion: High body temperature and elevated leucocytes seem to 
better predict bacteremia in geriatric patients than CRP. A careful 
clinical assessment together with the above parameters might help to 
reduced unnecessary BC and to optimize empiric antibiotic treatment. 
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Overtreatment in frail elderly patients with  
diabetes mellitus?
Martial Coutaz, Sylviane Deletre 
Hôpital du Valais, Martigny, Switzerland
Introduction: According to current guidelines, follow up and glycemic 
targets in elderly patients with diabetes must take into account the 
duration of diabetes and be adapted to patient’s comorbidities, 
functional status and life expectancy (table 1). The aim of our study is 
to compare glycated hemoglobin (HbA1c) levels in patients with 
treated diabetes to the recommended target for their health status. 
Method: We conducted a retrospective study including all patients 
with treated diabetes hospitalized on our geriatric ward in 2014 and 
who had an HbA1c level. Our study included 257 patients, mean (SD) 
age was 80.9 (±7) years and half of them (50.2%) were women. 
Patients were classified into 3 health status categories following the 
American Diabetes Association criteria: 61.1% were classified as “frail”, 
35.8% as “vulnerable” and 3.1% as “robust”. 
Results: Mean (SD) HbA1c in our sample was 6.85% (±1.26), with 
similar levels across health status category. 81% of patients had an 
HbA1c level below the recommended glycemic target range, 14% 
within the target range and 5% above the target range (fig. 1). Among 
the patients with too tight glycemic control, 50.4% were treated with 
either insulin or sulfonylureas (or both) and therefore at high risk of 
hypoglycemia. 
Conclusion: Our study showed a high proportion (81%) of 
overtreatment in elderly patients with diabetes. Half of them were 
treated with medications that increase the risk of hypoglycemia, which 
is potentially very harmful in this frail population. 

Table 1: Patients classification criteria based on health status, with 
corresponding HbA1c goals  
(Adapted from: American Diabetes Association. Standards of Medical Care  
in Diabetes – 2015. Diabetes Care 2015;38:S67–9).

Patient health 
status

Characteristics Reasonable 
HbA1c 
target 
range

Robust Relatively healthy, 1–2 coexisting chronic 
illnesses, intact functional and cognitive 
status (MMS ≥25)

≤7.5%

Vulnerable Intermediate health status, ≥3 coexisting 
chronic illnesses or mild to moderate 
cognitive impairment (MMS 18–24)

≤8.0%

Frail Very poor health status, long-term care or 
end-stage chronic illnesses or severe 
impairment of functional status or moderate 
to severe cognitive impairment (MMS ≤17)

≤8.5%  
table 1.

Figure 1: Distribution of HbA1c levels.
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Methods: We investigated 173 acute hip fracture age 65 and older 
enrolled in the Zurich Hip Fracture Trial (79% were women; mean age 
was 84 years; 77% were community-dwelling). Functional mobility 
measured with the Timed Up and Go test (TUG) was assessed at 
baseline (during acute care) and at 6- and 12-month follow-up. At 
baseline, all participants were asked if they were caregivers for 
another person, a pet, or a plant. Differences in TUG performance 
between caregivers and non-caregivers at 6 and 12 months were 
assessed using multivariable repeated-measures analysis adjusted for 
age, gender, body mass index, Charlson comorbidity index, mini-
mental state examination, and living condition. As this was an ancillary 
analysis of the original clinical trial, we also adjusted for treatment 
(vitamin D, home exercise program). 
Results: At 6 months, caregivers of plants (–6.9 sec, P = 0.003)  
were quicker in performing the TUG test than non-caregivers, while 
caregivers of persons (–0.9 sec, P = 0.73) or pets (+2.8 sec, P = 0.40) 
where not quicker in performing the TUG compared with non-
caregivers. At 12 months, however, caregivers of persons (–7.6 sec,  
P = 0.009) were quicker in performing the TUG compared with 
non-caregivers, while caregivers of plants (–0.6 sec, P = 0.84) and 
pets (–3.4 sec, P = 0.40) were not significantly quicker in performing 
the TUG compared with non-caregivers. 
Conclusion: Seniors who are in a caregiver role may have an 
advantage in functional recovery after hip fracture, independent of age, 
gender, body mass index, type of dwelling, and cognitive and 
co-morbid status. 
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Hospital dependent patients (HDPs)
Jean-Jacques A. Naef1, Christophe Graf2,  
Maria Regina Schulte Eickhoff2, Gorki Carmona3 
1Réadaptation Médicale et Médecine Palliative, Hôpitaux 
Universitaires de Genève; 2DRMP, Hôpitaux Universitaires de Genève 
(HUG); 3DRMP, Hôpitaux Universitaires de Genève, Bernex, 
Switzerland
Background: In 2007, the University Hospitals of Geneva created  
4 units, with 28 beds each, at Loëx hospital. The target of these units 
is to meet the needs of patients awaiting placement in long-term care 
institutions, the cost of care for whom under Swiss health insurance 
law, can no longer be covered. For certain patients, discharge from the 
hospital is not possible due to medical or financial reasons and for this 
reason they are considered as “hospital-dependent patients” (HDPs). 
Long-term hospital care for HDPs requires high level investment in 
financial and human resources. The aim of this study is to provide a 
definition of HDPs and thereby determine the appropriate care for 
them as well as facilitate their transfer into long term institutions of 
care. 
Methods: Observational study with comparison of HDPs and patients 
hospitalised in our standard units (SUPs) in regard to age, gender, 
functional independence measure (FIM), number of comorbidities 
(Cumulating Illness rating Scale (CIRS)) and minutes of care per day 
(MC). The continuous values are compared with a non-parametric test 
of Mann-Whitney and expressed in median ± interquartile range, the 
proportions are compared with Fisher’s exact test by percentage. 
Results: 21 patients are considered as HDPs: 8 patients for medical 
reasons (MHDPs), mainly due to neurological disorders including 
persistant vegetative states, 13 patients for financial reasons (FHDPs) 
often associated with family inheritance or sale of property matters. 
Average hospital stay is 279 ± 151 days for MHDPs and 390 ± 349 for 
FHDPs. When compared with SUPs (n = 28), MHDPs are significantly 
younger in age (48.6 ± 14 years vs. 87.7 ± 8 years); p <0.001), the 
majority are male (p = 0.028), and more dependent (FIM 30.5 ± 19 vs. 
63.2 ± 23). MHDPs require more medical care (CIRS 18 ± 7 vs. 11 ± 7; 
p <0.001) and more nursing care (MC 345 ± 106 min vs. 215.5 ± 56;  
p <0.001). FHDPs are similar to the SUPs, except in age (78.8 ± 16  
vs. 87.7 ± 8). 
Conclusions: Although MHDPs are fewer, their high level of nursing 
care needs requires that the multidisciplinary team work provided, be 
strengthened in order to ensure optimal care conditions, compared to 
the standard units, organised in line with those in nursing homes. The 
question therefore to be addressed is whether such a nursing structure 
has its place within a university hospital or whether it would be 
advisable to develop a dedicated long term nursing care structure for 
patients with special needs. 

Discussions and conclusion: Hypnosis represents a safe and 
valuable tool in chronic pain management of hospitalized older 
patients. In hospital interventions did not provide long term post 
discharge relief. 

BMC Geriatr. 2016;16(1):14. doi: 10.1186/s12877-016-0180-y. 
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Functional performances on admission predicts  
elderly patients in-hospital falls
Marie-Claude Audet1, Mélany Hars1, François Herrmann1,2,  
Jean-Luc Reny3, Gabriel Gold2, René Rizzoli1, Serge Ferrari1,  
Andrea Trombetti1,2 
1Division of Bone Diseases, Department of Internal Medicine 
Specialties; 2Division of Geriatrics, Department of Internal Medicine, 
Rehabilitation and Geriatrics; 3Division of Rehabilitation and Internal 
Medicine, Department of Internal Medicine, Rehabilitation and 
Geriatrics, Geneva University Hospitals and Faculty of Medicine, 
Geneva, Switzerland
Background: Falls are a leading cause of hospital admissions in older 
adults. Moreover, hospitalisation itself is associated with an increased 
risk of falling. Early identification of inpatients at high risk of falls is a 
crucial first step toward the implementation of in-hospital proactive 
prevention strategies. This study aimed to determine the predictive and 
discriminative ability of various functional tests performed at or close 
to admission in a geriatric hospital to identify in-hospital fallers. 
Methods: This prospective study was carried out in a 298-bed 
geriatric hospital (Geneva) as part of an ongoing quality of care 
improvement project. We selected consecutively admitted patients who 
undergone a battery of functional tests administered by 
physiotherapists, including: Short Physical Performance Battery 
(SPPB), simplified Tinetti test (Tinetti), and TUG. Functional data were 
treated either as dichotomous or continuous variables (cut-off points: 
SPPB <6; Tinetti ≥3; TUG >20 sec). Falls were collected using 
standardized incident report forms. Univariate and multivariate logistic 
regression models were applied, and the overall discriminative ability 
of each functional test assessed. 
Results: 527 patients (84.7 ± 7.0 years; 66% female) underwent a 
functional assessment administered within 4.4 ± 4.5 days of admission 
(TUG, n = 508; Tinetti, n = 506; SPPB, n = 465). During a mean length 
of hospital stay of 27 ± 22 days, 181 falls occurred in 104 subjects 
(19.7%). In-hospital fallers displayed significantly poorer functional 
performances at admission on all tests, as compared to non-fallers (p 
<.001 for all). In multivariate analysis, poorer performances on the 
SPPB (adjusted OR, 3.12; 95%CI, 1.19–8.17) and Tinetti (adjusted OR, 
5.28; 95CI, 1.90–14.70) were significantly and independently 
associated with the odds of in-hospital falls, while no association was 
found with the TUG (adjusted OR, 1.10; 95%CI, 0.51–2.34). All 
associations persisted when functional performances were treated as 
continuous variables. The adjusted AUCs for SPPB and Tinetti 
performances as predictors of in-hospital falls were 0.71 and 0.73, 
respectively, with a significant incremental predictive value of adding 
both tests (p <.001).
Conclusion: Our study shows for the first time that poorer functional 
performances, as assessed using the SPPB or the simplified Tinetti 
test, are significantly and independently associated with incident 
in-hospital falls in patients admitted to a geriatric hospital. 
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Impact of caregiver role on functional recovery  
after hip fracture
M. Nardi1,2, K. Fischer1,3, O. W. Meyer1,3, S. Beck2, H.-P. Simmen4,  
G. Wanner4, A. Egli1,3, R. Theiler1,3, H. A. Bischoff-Ferrari1,3 
1Centre on Aging and Mobility, University Hospital of Zurich and Waid 
City Hospital; 2University Clinic for Acute Geriatric Care, Waid City 
Hospital; 3Dept. of Geriatrics; 4Dept. of Traumatology, University 
Hospital Zurich, Zurich, Switzerland
Introduction: After a hip fracture, 50% of senior patients are left with 
permanent functional impairment and 30% lose their autonomy. 
Established risk factors include higher age, malnutrition, cognitive 
impairment, and co-morbid status. To our knowledge, no prior study 
has investigated if seniors who are in a caregiver role recover better 
after hip fracture. 
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following therapeutic vaccination or with long-lasting natural anti-tumor 
responses. Our data substantiate that the TCR-pMHC avidity 
correlates better with ligand potency (EC50) than with maximal 
biological activity (Emax) in dose-response experiments. Preliminary 
data also showed that NTAmer-sorted high avidity T cells were 
superiors in controlling tumor growth in vivo than lower avidity T cells. 
Remarkably, we found that the TCR-pMHC avidity repertoire depended 
on the type of tumor antigen, as T cells specific for the cancer testis 
antigen NY-ESO-1157-165 displayed significantly higher avidities than T 
cells specific for the differentiation antigen Melan-A26-35. We are 
currently comparing avidities of CD8 T cells specific for self/tumor- 
versus non-self-antigens, by performing similar experiments on 
persistent herpes viruses-specific T cells (CMV, EBV). 
Conclusions: Collectively, our work indicates that NTAmers are 
effective tools to isolate rare cytotoxic T cells with best suitable 
anti-tumor TCRs and highest poly-functional qualities against tumor 
cells, representing a strong asset for the development of cancer 
immunotherapy. 

1 Hebeisen et al. Cancer Res. 75(10):1983, 2015.
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C-Mpl expression on AML blasts predicts peripheral  
blood neutro- and thrombocytopenia
Philipp J. Rauch1, Jana Ellegast1, Corinne Widmer1, Kristin Fritsch1, 
Jeroen Goede2, Peter Valk3, Hitoshi Takizawa1, Markus G. Manz1 
1Klinik für Hämatologie, Universität und Universitätsspital Zürich, 
Zürich; 2Kantonsspital Winterthur, Winterthur, Switzerland; 3Erasmus 
University Rotterdam, Rotterdam, The Netherlands
Introduction: Acute myeloid leukemia (AML) continues to lead to 
death in over half of affected patients. While the molecular pathways 
that cause AML are increasingly well understood, the pathogenesis of 
peripheral healthy blood cell cytopenia, a major cause of AML 
mortality, remains obscure. A prevailing assumption states that AML 
spatially displaces elements of normal hematopoiesis from the bone 
marrow. 
Methods and results: Examining an initial cohort of N = 223 AML 
patients from a single tertiary referral center, we found no correlation 
between initial bone marrow blast count [per cent of total cellularity] 
and hemoglobin level (ρ = –0.11, P = 0.12), platelet count (ρ = –0.00, 
P = 0.53) and absolute neutrophil count (ρ = 0.13, P = 0.06). 
Measuring serum concentration of thrombopoietin (TPO), a key 
regulator of hematopoietic stem cells and megakaryocytes, revealed 
loss of physiologic negative feedback regulation in AML cases with 
blasts expressing c-Mpl, the thrombopoietin scavenging receptor (ρ = 
–0.10, P = 0.59). Mechanistic in vitro studies demonstrated that c-Mpl+ 
blasts can indeed clear TPO, causing a dramatic reduction in cytokine 
levels. Xenograft studies using advanced humanized mice expressing 
human TPO under the endogenous promoter confirmed reduction of 
systemic TPO concentration when mice were engrafted with c-Mpl+ 

(but not c-Mpl–) AML blasts. Whole genome microarray analysis in an 
independent international multi-center study-cohort of N = 437 AML 
cases validated MPL expression as a central predictor of 
thrombocytopenia and neutropenia in AML. Gene set enrichment 
analysis (GSEA) confirmed increased signaling activity in the 
TPO-MPL pathway in thrombocytopenic patients. Analysis by 
cytogenetic and molecular subgroup demonstrated highest average 
MPL expression in t(8;21) AML cases. Concomitantly, these patients 
displayed the lowest average platelet and absolute neutrophil counts 
among subgroups. 
Conclusion: Our work explains the pathophysiology of cytopenia in a 
substantial number of AML cases and might provide the basis for 
novel approaches to treat AML-associated cytopenia. 
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Targeting anticoagulant protein S to achieve  
hemostasis in hemophilia
Luca Bologna1,2, Sara Calzavarini1,2, Raja Prince1,2, Natacha 
Dewarrat1,2, Claudia Quarroz1,2, François Saller3, Anne Angelillo-
Scherrer1,2 
1University Clinic of Hematology and Central Hematology Laboratory, 
Bern University Hospital; 2Department of Clinical Research, University 
of Bern, Bern, Switzerland; 3Hemostasis, Inflammation, Thrombosis 
(HITh) INSERM U1176 & UMR 1176, University of Paris Sud, Le 
Kremlin-Bicêtre, France
Background: Hemophilia A and B are inherited bleeding disorders 
characterized by deficiencies in factor VIII or IX, respectively. Novel 
therapeutic agents providing effective hemostasis are needed in 
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Anti-idiotypic therapy in acquired TTP – optimizing  
the amount and variety of DARPins (Designed-Ankyrin- 
Repeat proteins) for maximal autoantibody neutralization  
in a large patient cohort
Monica Schaller1,2, Magdalena Skowronska1,2, Irmela Sulzer1,  
Monique Vogel3, Johanna A. Kremer Hovinga1,2 
1Hematology and Central Hematology Laboratory, University Hospital 
Inselspital, Univerisity of Bern; 2Departement Clinical Research, 
University of Bern; 3Immunobiology, Bern, Switzerland
Introduction: The primary pathophysiological finding in acquired 
thrombotic thrombocytopenic purpura (aTTP) are autoantibodies (Abs) 
neutralizing the von Willebrand factor-cleaving protease, ADAMTS13. 
In a pilot study on a small number of aTTP patients, we have shown 
inhibitory ADAMTS13 Abs being neutralized by anti-idiotypic DARPin 
pools (Schaller et la, SGH 2014) raised against human monoclonal 
ADAMTS13 Abs with distinctive antigen-recognition motifs (CDR3 
Motif 1, 3 and 4). We explored the optimal combination of different 
DARPins to confer a maximal neutralization when tested in a larger 
study cohort. 
Method: The neutralization potential was assessed by pre-incubation 
of patient’s plasma with either a pool of all DARPins selected on 
Motif-1 (n = 6), Motif-3 (n = 9) or Motif-4 (n = 7) Abs, or with single 
DARPins prior to measuring the residual ADAMTS13 activity in a 
Bethesda-like assay in a learning cohort of 18 acute aTTP patients. 
Promising DARPins were pooled and tested at a concentration of  
1000 nM in the study cohort (diagnosed at our Center 2009–2014) 
consisting of 94 patients (63 single episodes and 31 with 1–7 
relapses) with a functional inhibitor of ≥1 BU/ml in the acute first 
episode. 
Results: The pool with all 6 Motif-1 anti-idiotypic DARPins neutralized 
functional inhibitor titers below the pathological threshold in 15/18 
(82%) aTTP patients thereby increasing average ADAMTS13 activity 
to 65%, whereas for Motif-3 and Motif-4 DARPin pools and single 
Motif-1 DARPins, neutralization potential was insufficient revealing an 
increase of average ADAMTS13 activity to ~15%. Thus For the study 
cohort consisting of 94 aTTP patients a pool of six Motif-1 DARPins 
was used. In 59/63 (93%) patients with a single aTTP episode, 
restoration of ADAMTS13 activity was in average 63% and very similar 
to that observed in the first episode of relapsing patients (restoration of 
ADAMTS13 >50% in 28/31 (90%) patients). In relapsing patients 
average ADAMTS13 activity was reduced 17% (8/31) in the 2nd to 41% 
(2/31) in the 3rd episode, indicating possible epitope evolution over 
time. 
Conclusions: Our anti-idiotypic DARPins efficiently neutralize 
inhibitory anti-ADAMTS13 Abs in a large number of unrelated aTTP 
patients, though for complete neutralization and restoring ADAMTS13 
activity >60% a pool of six Motif-1 DARPins was required. On the way 
to an universally effective therapy, currently a second cohort of patients 
with a different ethnic background is under investigation. 
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Identifying high-avidity and high-quality individual T 
lymphocytes in cancer patients
Mathilde Allard1, Barbara Couturaud1, Julien Schmidt2, Minh Ngoc 
Duong1, Petra Baumgaertner1, Philippe Gannon1, Daniel E. Speiser2, 
Michael Hebeisen1, Nathalie Rufer1 
1Centre Hospitalier Universitaire Vaudois, Lausanne;  
2Ludwig Institute for Cancer Research, Epalinges, Switzerland
Rationale: Cytotoxic T cells recognize, via their T-cell receptors 
(TCRs), small antigenic peptides presented by the major 
histocompatibility complex (pMHC) on the surface of infected or 
malignant cells. The TCR avidity for pMHC is a key parameter for T 
cell-mediated immunity, with stronger TCR-pMHC interactions 
conferring superior T cell activation and protection from disease than 
weaker ones. Yet, low avidity is a fundamental feature of most 
tumor-specific CD8 T cells. Consequently, there is a need for a robust 
technology that allows rapid and efficient detection and isolation of 
individual CD8 T cells of high TCR avidity and enhanced functionality 
against malignant cells. 
Methodology: To identify these rare T cells, we used the recently 
developed NTAmer technology, which allows for the direct 
quantification of TCR-pMHC dissociation kinetics on living tumor-
reactive CD8 T cells from peripheral blood (1). TCR avidity analysis 
was combined with various in vitro functional assays and in vivo 
adoptive cell transfer experiments in immunodeficient NSG mice. 
Results: NTAmer off-rates accurately predicted multiple functions (i.e. 
tumor cell killing, cytokine secretion and proliferation index) of large 
panels of tumor-specific T cells isolated from melanoma patients 
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of an anti-hPS antibody but not of an isotype IgG in F8-/-Pros1+/- mice 
before severe TC limited blood loss (196 ± 10 ul vs 302 ± 25 ul, p = 
0.005). In AH, F8-/-Pros1-/- mice developed less joint swelling compared 
to F8-/- mice after 72h (0.11 ± 0.03 mm vs 1.02 ± 0.07 mm, p <0.0001). 
Subcutaneous infusion of an anti-hPS antibody but not of an isotype 
IgG reduced swelling in F8-/-Pros1+/- mice (0.46 ± 0.07mm vs 0.78 ± 
0.09 mm, p = 0.02). Limited joint swelling was also observed when 
F8-/-Pros1+/- mice received PS-siRNA but not control siRNA injection 
prior to AH challenge (0.36 ± 0.13 mm vs 0.88 ± 0.08 mm, p = 0.03). 
Because synoviocytes expressed TFPI and its cofactor PS, targeting 
PS could have an additional intra-articular hemostatic effect, 
consistent with histological findings in F8-/-Pros1-/- joints. F8-/-Pros1-/- 
and F8-/- mice behaved comparably during endotoxemia and infection 
challenges. Similar results were obtained in F9-/-Pros1-/- mice. Finally, 
we showed that blocking PS in human hemophilic plasma raised 
thrombin generation even in the presence of an inhibitor. 
Conclusion: Altogether, our data point to PS as a valuable target for 
hemophilia therapy. 

hemophilia, particularly in patients who developed inhibitors against 
replacement factor therapy. Here we investigated whether targeting 
protein S (PS, Pros1), a natural anticoagulant cofactor to activated 
protein C (APC) and tissue factor pathway inhibitor (TFPI), could be an 
efficient mean to promote hemostasis in hemophilia by re-balancing 
coagulation. 
Methods: Hemophilic (F8-/- or F9-/-) Pros1+/- mice were intercrossed to 
obtain F8-/-Pros1-/- and F9-/-Pros1-/- mice. Mice were challenged with 
tail clipping (TC), acute hemarthrosis (AH) and screened for 
thrombotic, inflammatory and infectious complications. 
Results: F8-/- and F9-/- rescued the lethal Pros1-/- embryonic 
phenotype. These mice displayed no disseminated intravascular 
coagulation and no increased thrombotic risk in venous 
thromboembolism assay but a resistance to APC and a significant 
improvement of thrombin generation and fibrin structure as compared 
to F8-/- and F9-/- mice. Challenged in 2 TC models F8-/-Pros1-/- bled less 
compared to F8-/- mice (mild TC: 407 ± 21 ul vs 661 ± 29 ul, p <0.0001; 
severe TC: 173 ± 14 ul vs 249 ± 24 ul, p <0.05, respectively). Injection 
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The key role of Rac and Pak signaling in neutrophil  
extracellular traps (NETs) formation outlines a potential  
new therapeutic target
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Introduction: NETs formation (NETosis) requires reactive oxygen 
species (ROS) production by NADPH oxidase and histone 
hypercitrullination (H3Cit) by peptidylarginine deaminase 4 (PAD4), 
leading to chromatin decondensation. Rac1 and 2 GTPases, 
expressed in polymorphonuclear neutrophils (PMNs), regulate the 
cytoskeleton, cell shape, adhesion and migration and are essential 
components of the NADPH oxidase complex. We thus aimed at 
extensively exploring the role of the Rac pathway on NETosis, 
including the upstream guanosine exchange factor (GEF) activator, 
Vav, and a downstream effector of Rac p21 activated kinase (Pak). 
Methods: We recently developed a flow-cytometry based assay for 
NETs quantification, as well as a flow cytometry-based quantification 
of H3 hypercitrullination (H3Cit). H3Cit levels and NETosis following 
PMA and Ionomycin stimulation of neutrophil purified from WT mouse 
or transgenic models with genetic deletion of Vav, Rac or Pak isoforms. 
To confirm these data WT neutrophil were exposed to Pak inhibitors 
prior to NETosis induction. 
Results: Knockouts of the hematopoietic-specific Rac GEF, Vav1  
and Vav2, Vav3 or both Vav1 and 3 did not impair H3Cit response to 
phorbol myristate ester (PMA). While Vav1-/-, Vav2-/- and Vav3-/- PMNs 
demonstrated intact NETosis, combined Vav1 and 3 deletions, was 
associated with a modest but significant impairment of NETosis. 
Rac2-/- PMNs, which are known to be defective in oxidase generation 
by NADPH, showed deficient H3Cit and NETosis. Rac1Δ/Δ,Rac2-/- 
PMNs demonstrate an further reduction in PMA-induced H3Cit levels 
and a more profound impairment of NETosis, pointing at an 
overlapping role of these genes for NETosis control. We next studied 
downstream effectors of Rac. PF3758309 or IPA-3, two group A Pak 
(Pak1, 2 and 3) inhibitors with distinct mechanisms of action, led to 
reduced H3Cit levels after PMA stimulation as well as significant 
inhibition NETosis. To validate this, we studied Pak2Δ/Δ PMNs, as Pak2 
is a critical downstream effector of Rac in hematopoietic cells. Pak2Δ/Δ 
demonstrated significantly impaired H3Cit and NETosis. 
Conclusion: These data confirm and more fully define, the key role of 
Rac signaling for NETosis. These data further delineate the role of the 

Rac pathway in NETs formation linking cytoskeleton and NADPH 
oxidase. From a translational perspective this signaling cascade will 
represent a valuable target for drug inhibition of NETosis and related 
pathological processes. 
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Longer observation times reveal long-latency  
leukemia induction from human AML cells engrafted  
into NSG mice 
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Pontus Lundberg5, Claudia Lengerke1,3 
1University Hospital Basel, Department of Biomedicine; 2University 
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University Hospital Basel, Basel, Switzerland; 4Department of 
Hematology & Oncology, University of Tuebingen Medical Center II, 
Tuebingen, Germany; 5University Hospital Basel, Diagnostic 
Hematology, Basel, Switzerland
Objectives: Primary human AML cells can induce leukemia in NOD/
SCID/IL2Rγnull (NSG) or NK cell depleted NOD/SCID mice with a 
frequency between 40% and 66% (Eppert et al, 2011; Sanchez et al, 
2009) depending on AML subtype and procedure (e.g. transplanted 
cell numbers of 1 to 10 x 106, intra-femoral versus intra-venous 
injection). However, in these assays mice were sacrificed at the latest 
15 weeks post-transplantation. We hypothesize that leukemia 
induction can occur with longer latency and explore the impact of 
longer observation times (>1 year).  
Methods: 1 x 106 primary blasts purified by MACS technology from the 
peripheral blood (PB) of 14 patients with AML of different molecular 
background were transplanted intravenously into the tail vein of 
sublethally irradiated NOD/SCID/IL2Rγnull (NSG) mice. Mice were 
monitored for disease signs and human engraftment via routine flow 
cytometry of PB and/or bone marrow. Experiments were terminated at 
sickness or >1% human engraftment. Mice were analysed by whole 
body histopathology and multi-parameter flow cytometry of PB and 
organs. Purified AML blasts are currently analysed by next generation 
sequencing (NGS). 
Results: At 15 weeks, 4 out of 14 (28%) samples showed 
engraftment. These included an EVI1 positive therapy-related (time to 
engraftment, TTE: 2.5 months), 2 NPM1 and FLT3-ITD positive (TTE 
2.5 months) and a FLT3-ITD (TTE 3.5 months) AML sample. However, 
during the additional observation time, all except one sample (13/14) 
eventually showed engraftment leading to sickness and high leukemic 
burdens (medium TTE 5.48 ± 2.34 months). So far, results from 3 
samples revealed no changes in mutational spectrum between initial 
sample and the leukemic cells retrieved from animals, one sample 
showed additional RUNX1 mutations after engraftment in NSG mice.  
A complete NGS analyzing the molecular basis is underway. 
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mesenchymal stromal cells (MSCs), a stromal cell population enriched 
for CXCL12 abundant reticular cells (CARs), and endothelial cells 
(ECs) based on their expression of Sca1, CD31 and CD140b by flow 
cytometry. These different cell types were isolated and their gene 
expression profiles were determined and compared to steady-state WT 
mice using microarray analysis. 
Results: We revealed that Il6 is significantly and specifically up-
regulated during LPS stimulation by the cell population enriched for 
CARs. This could be validated using qPCR and by injecting BM 
chimeric mice (Wt > Wt/ Wt > Il6-/-/ Il6-/- > Wt/ Il6-/- > Il6-/-) with PBS and 
LPS. We could show that IL6 protein is almost exclusively produced by 
non-hematopoietic cells. Using the Cre-loxP system we could 
tissue-specifically knock out IL6 and confirm that IL6 is mainly 
produced by a non-hematopoietic cell type that is enriched for CARs. 
To study the regulatory role of IL6 on hematopoiesis during infection, 
WT and Il6-/- mice were injected with PBS or LPS over 3 weeks every 
other day. We analyzed phenotypically defined hematopoietic stem 
and progenitor cells (HSPCs) as well as more mature myeloid cell 
types, and observed a significant difference in absolute cell numbers 
of these cell types in LPS-treated WT mice compared to LPS-treated 
Il6-/- mice. 
Conclusion: Our preliminary data suggests that CAR cell produced 
IL6 is essential for a sustained myelopoietic response during 
intermediate-term LPS treatment. IL6 may act as a proliferative 
stimulus for the early HSPC compartment during infection to provide a 
reservoir of highly proliferative myeloid progenitors in order to 
counterbalance inflammation-driven cell losses. 
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Enhanced thrombopoietin signalling but not G-CSF  
induces proliferation of dormant hematopoietic  
stem cells
Larisa V. Kovtonyuk, Markus G. Manz, Hitoshi Takizawa 
Division of Hematology, University Hospital and University of Zürich, 
Zürich, Switzerland
Objectives: Hematopoiesis is sustained by hematopoietic stem cells 
(HSCs) and progenitors in bone marrow (BM) which both express 
surface receptors to adapt to demand of blood cell production upon 
hematopoietic challenge. Despite the clinical use of hematopoietic 
factors, little is known about their influence on HSC proliferation and 
function. 
Methods: We employed CFSE-based single cell divisional tracking to 
evaluate the impact of receptor ligation or blocking on HSC 
proliferation. CFSE labeled HSC-containing fractions (LKS, Lineage-c-
Kit+Sca-1+) were transplanted into non-irradiated steady-state mouse 
recipients, which were then treated with c-Mpl agonist, Flt3L, G-CSF, 
and CXCR4 antagonist. To test biological function of HSCs, slow- 
(0-1x-divided), intermediate- (2–4x divided) or fast-proliferating 
LKSFlt3-cMpl+ (>5-divided) from PBS-, cMpl-agonist and G-CSF 
treated animals were transplanted into lethally irradiated mice. To 
further functionally confirm cytokine-mediated cell cycle induction, 
mice were treated with cytokines and the chemotherapeutic agent 
5FU. To get cross-species confirmation, MISTRG newborn mice were 
engrafted with CFSE-labeled cord blood derived human CD34+ cells, 
and injected with PBS or c-Mpl agonist.
Results: BM analysis 3 weeks after transfer and tracking showed that 
most of phenotypic murine HSCs (LKS Flt3-c-Mpl+) were found in the 
0-divided fraction in PBS treated animals, while upon c-Mpl agonist 
treatment all HSCs have undergone 2 or more divisions. Flt3L had no 
impact on 0-divided HSCs as did CXCR4-antagonist, while G-CSF 
challenge reduced phenotypic dormant HSCs by half. Functional 
analysis by serial transplantation revealed that while almost all HSCs 
with balanced multi-lineage repopulation were contained in 2–4x 
divided cells in c-Mpl agonist treated mice, G-CSF treated BM showed 
HSC activity only in slow 0–1x dividing cells, but not in >2x divided 
cells, similar to the PBS controls. Phenotypic human HSCs proliferated 
and expanded upon c-Mpl agonist treatment as compared to PBS 
controls. Combined treatment of mice with c-Mpl agonist and 5-FU 
increased mortality, compared to PBS and G-CSF treatment.
Conclusion: These results demonstrate that activation of TPO 
signaling recruits dormant murine HSCs into cell cycle, maintaining 
their self-renewing potential, whereas G-CSF does not affect self-
renewing HSC cycling. Phenotypic human HSCs showed similar 
cycling in a xenograft model, suggesting a conserved mechanism 
across species. 

Conclusion: Together, our data indicate that prolonging experimental 
observation time enables engraftment of almost every human AML 
sample (93%) in NSG mice and might allow studies on samples 
previously considered unengraftable. 
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In vivo maintenance of human hematopoietic stem  
cells and hematopoiesis by engineered bone organs
Kristin Fritsch1, Paul Bourgine2, Sebastien Pigeot3,  
Timm Schroeder2, Ivan Martin3, Hitoshi Takizawa4, Markus Manz1 
1Division of Hematology, University Hospital Zurich and University of 
Zurich, Zurich; 2Department of Biosystems Science and Engineering, 
ETH Zurich; 3Department of Biomedicine and Surgery, University 
Hospital Basel, Basel, Switzerland; 4International Research Center for 
Medical Sciences, Kumamoto University, Kumamoto, Japan
Introduction: Hematopoiesis is regulated in a specialized 
microenvironment in the bone marrow (BM). Within this, hematopoietic 
stem cells (HSCs) are maintained in the so-called “HSC niche” that 
provides them with vital factors for self-renewal and differentiation. 
Thus far, little is known about the cellular and molecular components 
of the human BM niche.
Methods: To study human BM niche homeostasis, we took a 
developmental tissue engineering approach that allows to ex vivo 
generating a human cartilage template with human adult BM-derived 
mesenchymal stromal cells (MSCs) and to in vivo developing human 
bone organs, so called “ossicles”, through endochondral ossification. 
Ex vivo developed ossicles were implantated into immunodeficient 
mice, and 4 weeks later, third party donor cord blood (CB)-derived 
human CD34+ cells were transplanted in order to reconstitute human 
hematopoiesis, following sub-lethal irradiation. To test the functionality 
of human HSPC in the ossicle, colony-forming unit assays (CFU) were 
performed. To identify the putative human niche factors that are 
expressed in the ossicle, and thus might be responsible for human 
HSC maintenance, total RNA was isolated from in vitro-expanded 
MSCs, in vitro-differentiated ossicles and in vivo-developed ossicles, 
and subjected to quantitative PCR.
Results: Histological analysis showed that human MSC-derived 
ossicles developed vascular network and mature trabecular bone-like 
structure. Flow-cytometric analysis at 2 months post CB 
transplantation showed comparable development of human 
hematopoiesis with phenotypic HSC in the human ossicles compared 
to mouse BM. The CFU assay showed a higher frequency of 
hematopoietic stem and progenitor cells maintained in human ossicles 
than in mouse BM. Gene expression profiling showed that in vivo-
developed human ossicles express higher levels of CXCL12 and 
Thrombopoietin than the in vitro-expanded MSCs and the in vitro-
differentiated template, indicating in vivo human BM niche formation 
with crucial HSC maintenance factors.
Conclusion: Our findings indicate that adult BM MSC develop 
functional bone organs in vivo through an endochondral ossification 
process that can support engraftment and maintenance of allogenic 
human HSCs and hematopoiesis. The engineering of a heterotropic 
human niche that is transplantable and genetically re-engineerable will 
serve as a platform that allows studying physiology and 
pathophysiology of human HSCs in their environment in vivo. 
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The regulatory role of non-hematopoietic bone  
marrow cells in steady-state and during inflammation
Rahel C. Gerosa, Steffen Böttcher, Markus G. Manz 
Experimentelle Hämatologie, Universität und Universitätsspital Zürich, 
Zürich, Switzerland
Introduction: Hematopoietic stem cells (HSC) are the common 
ancestors of all types of blood cells. They are characterized by the 
hallmarks of “stemness”, i.e. self-renewal and multipotency. HSCs are 
located in the bone marrow (BM) and are surrounded by different 
types of supportive cells. Accumulating evidence suggests that 
important HSC-extrinsic regulatory mechanisms have evolved to 
maintain stemness and guide HSC differentiation. 
Methods: We set out to study how the BM microenvironment supports 
the hematopoietic system in adaptation to inflammation. Therefore 
wild-type (WT) mice were stimulated with LPS or polyIC to mimic 
gram-negative bacterial or viral infection, respectively. Using CD45 and 
Ter119 to exclude hematopoietic cells, we are able to define 
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Methods: This retrospective single-center study investigated safety 
and outcome of lymphoma patients treated between 09/2013 and 
04/2015 with BeEAM high-dose chemotherapy in which Bendamustin 
replaced BCNU. Bendamustin was given at 200 mg/m2 at days –7 and 
–6, with etoposide, cytarabine and melphalan doses remaining 
unchanged. 
Results: Our cohort comprised 39 consecutive patients, with a 
median age at ASCT of 58 years, including 6 Hodgkin’s lymphoma, 17 
DLBCL, 8 mantle cell lymphomas, 4 follicular lymphomas, 2 low-grade 
lymphomas, and 2 T-NHL patients. BeEAM was given at planned 
doses in all patients, and a median number of 3.2 x 106 CD34+ cells 
were transplanted. The median duration for neutrophil recovery >0.5 
G/L was 11 days (range 8–26 days), and 15 days (range 11–46) for 
platelet recovery >20 x 109/L. The most common grade 3/4 non-
hematologic toxicities comprised mucosal (26 pts.), renal (fully 
reversible decrease of renal function; 9 pts) and cardiac toxicities 
(tachyarrhythmia in 5 pts; NSTEMI in 1 pt.), but no clinically obvious 
pulmonary toxicity was observed so far. One patient died at day 14 
after ASCT due to septic shock and multiorgan failure resulting in a 
d100 mortality (TRM) of 2.5%. The CR rate increased from 33% before 
ASCT to 74% 100 days after ASCT. After a median follow-up of 8.25 
months after ASCT, relapse or progression occurred in 7 of 39 patients 
(17.4%), and 8 patients died which was due to progression in 7 
patients and infection (pneumonia, 7 months after ASCT) in 1 patient. 
Conclusion: Our data suggest that the BeEAM regimen with 
Bendamustin is safe and effective as conditioning treatment before 
ASCT, and they provide a rationale for an ongoing prospective 
randomized evaluation of BeEAM versus BEAM conditioning in 
lymphoma patients. 
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Flowcytometric detection of circulating clonal plasma  
cells at stem cell collection is associated with shorter 
progression-free survival after autologous transplantation  
in myeloma patients
Ivana C. Moor1, Peter Keller2, Behrouz Mansouri Taleghani2,  
Thomas Pabst1 
1Department of Medical Oncology, University Hospital/Inselspital, 
Bern; 2Department of Hematology; University Hospital, Bern, 
Switzerland
Introduction: Current treatment concepts for myeloma patients aim  
at maximum elimination of malignant plasma cells. Flowcytometric 
assessment of minimal residual disease (MRD) is increasingly used in 
myeloma patients as a highly sensitive tool to characterize and monitor 
the quality of remission. Whereas MRD assessment is commonly 
performed on bone marrow samples, the prognostic relevance of 
detecting residual circulating clonal plasma cells in the peripheral 
blood is less clear. This is of particular interest at peripheral 
autologous stem cell collection since circulating plasma cells are 
inevitably collected within the autograft. 
Methods: In this study, we determined malignant plasma cells by 
flowcytometry in the peripheral blood at the first day of stem cell 
collection in consecutive myeloma patients after bortezomib-based 
induction treatment. All patients subsequently underwent consolidation 
with high-dose melphalan and autologous stem cell transplantation. 
Results: The cohort comprised 75 myeloma patients with a median 
age of 61.8 years. The remission status at mobilization was CR in 
20.0%, VGPR in 26.7%, PR in 48.0%, and SD in 5.3%. Clonal 
peripheral plasma cells were detectable in 17 patients (MRD+; 22.7%), 
with clonal plasma cells representing median 0.0071% of circulating 
leukocytes in MRD+ patients when applying a sensitivity threshold of 
0.001%. We found no differences in age, type of induction treatment, 
remission status at apheresis, or hematologic engraftment after ASCT. 
However, MRD+ patients were less likely to have lambda light chain 
type (23.5% vs. 48.2%; P = .006), and they had fewer ISS stage 3 at 
diagnosis (29.4% vs. 44.8%; P = .001). After a median follow-up of 14 
months, we observed that MRD+ patients had inferior progression-free 
survival (13 months vs. 21 months; P = .005), as so far 11 of 17 MRD+ 
patients (64.7%) relapsed compared with 11 of 58 (19.0%) MRD- 
patients. Overall survival was not different (P = .207) between MRD+ 
and MRD- myeloma patients. 
Conclusion: Our data suggest that detection of circulating clonal 
plasma cells at the day of peripheral stem cell collection can confer 
important prognostic information in myeloma patients undergoing 
autologous transplantation in first remission, with MRD+ myeloma 
patients having shorter progression-free survival. 
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Dynamics of mutations in patients with ET treated  
with imetelstat
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Haematology, Cardiff University, Cardiff, United Kingdom; 5Upstate 
Oncology Associates, Greenville, SC; 6University of Chicago Medical 
Center, Chicago, IL; 7Johns Hopkins University School of Medicine, 
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Background: Imetelstat, a first in class specific telomerase inhibitor, 
induced hematologic responses (HR) in all patients (pts) with essential 
thrombocythemia (ET) in a recent phase-2 study, and molecular 
responses (MR) were seen within 1–12 months in most of pts with 
JAK2 V617F (JAK2m) and CALR mutations (CALRm) (Baerlocher et 
al., NEJM 2015). It has been reported that additional mutations 
influence response to imetelstat and INFa. Our aim was to assess the 
dynamics of additional mutations and their association with HR and 
MR. 
Methods: The study enrolled 18 pts with ET who had failed or were 
intolerant to ≥1 prior therapy. Pts were treated with imetelstat 7.5 mg/kg 
or 9.4 mg/kg IV weekly until attainment of platelet count ~250–300 x 
109/L followed by a maintenance phase with dosing titrated according 
to platelet count. Mutation analysis was performed by high-throughput 
sequencing on a PGM Ion Torrent covering the coding and adjacent 
intronic sequences of 15 genes. 
Results: As a driver mutation, 9 pts had JAK2m, 5 pts had CALR and 
2 pts had MPL mutations (MPLm). Two pts were triple negative. At 
baseline, 17 additional somatic mutations were detected in 6/9 JAK2m 
and 2/5 CALRm pts, affecting the genes ASXL1, CBL, DNMT3A, 
EZH2, SF3B1, TET2 and TP53. DNMT3A and ZRSR2 mutations were 
detected in a MPLm pt and a SF3B1 mutation was found in a triple 
negative pt. Pts carried up to 6 additional mutations. At time of best 
MR, a reduction of mutant allele burden corresponding to the driver 
mutations was observed for ASXL1, EZH2, TET2, U2AF1 and some 
DNMT3A and TP53, but not for SF3B1 and ZRSR2 mutations. 
Sequential analysis in a JAK2m patient with 3 additional mutations 
showed that all 3 mutated clones were sensitive to imetelstat and 
followed the dynamics of the JAK2m, and in a CALRm pt, 4/6 mutated 
clones were responsive. Two pts with a weaker MR had TP53 
mutations which persisted over time and were accompanied by 
additional mutations. 
Conclusions: 10/18 pts carried 1–6 additional mutations at baseline, 
suggesting genetic instability in a subset of pts that might be 
enhanced in this pretreated pt cohort (median time since diagnosis 7.2 
ys). Clones with ASXL1 mutations, a poor prognostic marker in MPN, 
appear to be sensitive to imetelstat, and pts with up to 6 additional 
mutations had both HR and MR. TP53 mutations were an exception, 
being associated with weaker MR. Additional associations between 
mutations, disease characteristics and response will be presented. 
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Efficacy and safety of BeEAM conditioning, with  
Bendamustin replacing BCNU, before autologous  
stem cell transplantation in lymphoma patients
Stefanie Gilli1, Urban Novak1, Behrouz Mansouri Taleghani2,  
Thomas Pabst1 
1Department of Medical Oncology, University Hospital/Inselspital, 
Bern; 2Department of Hematology; University Hospital, Bern, 
Switzerland
Introduction: BEAM with BCNU is the standard conditioning regimen 
in lymphoma patients before autologous stem cell transplantation 
(ASCT). However, pulmonary toxicity is commonly associated with 
high-dose BCNU treatment, with pulmonary fibrosis developing 
months or years after BCNU treatment resulting in relevant morbidity 
and eventually late deaths suggesting an unmet clinical need for an 
alternative conditioning regimen. 
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not established. In this study we investigated the impact of in vivo and 
ex vivo T-cell depletion (TCD) including use of anti-thymoglobulin 
(ATG) or alemtuzumab on PGF incidence.
Patients and methods: We retrospectively evaluated the PGF 
incidence in 227 patients (pts) who underwent allogeneic HSCT for 
hematologic malignancies at our center from 2004 to 2014 from HLA 
identical siblings (SIB) or HLA 10/10 matched unrelated donors (MUD) 
and received either T-cell replete grafts (no TCD group, n1 = 48), or 
TCD grafts obtained by in vivo ATG administration as part of the 
conditioning regimen (ATG group, n2 = 112), or partially TCD grafts 
obtained through incubation with alemtuzumab in vitro washed before 
infusion followed on D+1 by an add-back of donor T cells (pTCD 
group, n3 = 67). Criteria defining primary PGF were: 1) failure to obtain 
by D+60 ANC >0.5 x 109/L without G-CSF support and/or Plt >50 x 
109/L, 2) full donor chimerism, 3) no relapse of hematological 
malignancy and 4) no evidence of peripheral origin cytopenia. 
Secondary PGF was defined with the same criteria but occurring after 
initial hematologic recovery and lasting for at least a 4-week period. 
Cox regression was used to examine the independent effect on PGF  
of age (≥ vs <50 years), conditioning regimen (MAC vs RIC), stem cell 
dose (≥ vs <5 x 106CD34+/kg), disease status (CR vs no CR), CMV 
status, year of transplantation (before vs after 2009), donor type (SIB 
vs MUD), stem cell source (BM vs PBSC) and TCD.
Results: 33/227(15%) pts presented PGF. Ten pts had primary and 23 
secondary PGF. 4/33 pts suffered from a viral infection, 9/33 from 
GvHD, 19/33 from both viral infection and GvHD, while no underlying 
reason could be identified in one patient. Factors associated with lower 
risk of PGF were: younger age (p = 0.0061), higher stem cell dose  
(p = 0.01), CMV negative donor/recipient pair (p = 0.04) and TCD  
(p = 0.014). 3-year PGF cumulative incidence was significantly 
decreased in the pTCD group compared to no TCD group and the ATG 
group (p = 0.0176) (fig. 1). 
Conclusion: The results of this study suggest that partial ex vivo TCD 
decreases the incidence of PGF in pts undergoing allogeneic HSCT, 
while in vivo ATG TCD has no beneficial or detrimental impact. 
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stem cell transplantation is safe and effective in  
elderly AML patients above 65 years
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Introduction: The outcome of AML patients above 65 years remains 
disappointing due to factors including altered biology of the disease 
and comorbidities. Current strategies aiming to improve prognosis after 
two cycles of induction treatment for fit elderly AML patients involve 
additional cycles of conventional chemotherapy (for consolidation and/
or maintenance) or allogeneic stem cell transplantation, although few 
prospective trials underpin these strategies. Consolidation with 
autologous transplantation (ASCT) is little studied in these patients. 
Methods: In this single-center, retrospective analysis, we investigated 
tolerance of and outcome after consolidation with busulfan/
cyclophosphamide conditioning before ASCT in AML patients above 
65 years in first complete remission who had been treated with two 
cycles of induction treatment between 2007 and 2015 in or according 
to HOVON/SAKK protocols. These protocols for elderly AML patients 
consistently foresaw no consolidation treatment, whereas in intervals 
without an active protocol in this period, fit AML patients above 65 
years received ASCT for consolidation of first remission. 
Results: 44 AML patients aged ≥65 years achieved a first complete 
remission after two cycles of induction chemotherapy, and 16 of them 
subsequently received ASCT after fully dosed busulfan/
cyclophosphamide conditioning. Baseline characteristics including 
cytogenetic risk groups were comparable between the cohorts with or 
without ASCT. One patient died due to early progression in the first 100 
days after ASCT. Elderly AML patients with ASCT had longer overall 
survival (OS; not yet reached vs. 9.22 months; P =.0217) and longer 
event-free survival (EFS; 16.8 vs. 4.7 months, P = .0061) than elderly 
AML patients without ASCT consolidation. After 24 months, overall 
survival rates were 60% in the ASCT group and 27% in the non-ASCT 
group. Finally, we compared the survival rates of elderly AML patients 
undergoing ASCT in CR1 to a parallel cohort of 49 AML patients <65 
years with ASCT in first remission treated in the same period, and we 
observed no differences in OS (P = .7947), EFS (P = .9342), or early 
mortality (P = .1036) in AML patients ≥65 years versus below 65 years. 
Conclusion: Our data suggest that ASCT is feasible in first remission 
in elderly AML patients considered fit for intensive treatment. These 
patients appear to benefit from autologous consolidation similarly to 
younger AML patients. 
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Impact of different methods of T-cell depletion on  
poor graft function incidence after allogeneic  
hematopoietic stem cell transplantation
Stavroula Masouridi Levrat, Federico Simonetta, Yordanka Tirefort, 
Olga Tsopra, Carole Dantin, Yan Beauvert, Audery Simon,  
Karolina Polchlopeck, Caroline Stephan, Yves Chalandon 
Hématologie, Hôpitaux Universitaires de Genève, Genèva, 
Switzerland
Introduction: Poor graft function (PGF) after allogeneic hematopoietic 
stem cell transplantation (HSCT) is a serious complication with high 
mortality. Nevertheless, transplantation-related risk factors for PGF are Figure 1
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Protein S and purpura fulminans: what’s new?
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Background: Complete Protein S (PS) deficiency causes purpura 
fulminans (PF) characterized by skin necrosis and disseminated 
intravascular coagulation.PF is thought to result from the imbalance 
between pro and anticoagulant factors.Beyond its role in 
coagulation,PS exerts cellular functions through tyrosine kinase 
receptors TAM.
Aims/methods: To mimic severe PS deficiency and monitor PF 
development,adult Pros1+/- and WT mice were treated with warfarin 
(0.8 mg/day).The vasculature of E15 embryonic dorsal skin was 
investigated by immunostainings: anti-VE-Cadherin,anti-Ter119, 
anti-CD31, anti-Lyve1 and F4/80 antibodies (Ab).Fetal liver single-cell 
suspensions were cultured for colony forming assays to study potential 
erythropoietic defects.
Results: Warfarin treatment induced 75% mortality in Pros1+/- and 5% 
in WT mice. Interestingly, only a few Pros1+/- developed lesions 
compatible with PF.Early lesions showed vascular engorgement, 
intradermal edema and rare intravascular thrombosis.In advanced 
lesions, we noticed massive red blood cell (RBC) extravasation, 
intra-epidermal hemorrhagic blisters and necrotic areas. RBC 
extravasation in warfarin treatment pointed to a vascular wall 
involvement during PF.Immunostainings of embryonic dorsal skin 
(VE-Cadherin,Ter119) confirmed RBC extravasation while anti-CD31 
showed areas with underdeveloped and less dense vascular networks 
and less vessels branch points in Pros1-/- than in WT mice. Massively 
enlarged lymphatic vessels and increased macrophages infiltration 
were observed in Pros1-/- embryos (Lyve1,F4/80). Histology of blood 
vessels and liver from Pros1-/- embryos revealed high number of 
circulating immature RBC compatible with increased erythropoiesis 
because of severe bleeding due to consumption coagulopathy and 
vascular damage. In addition,numerous isolated erythroblast nuclei 
were found indicating altered phagocytosis. Preliminary data showed 
higher cytokine levels in Pros1-/- than in WT embryos. No difference 
was found in BFU-E colonies from Pros1-/- and WT embryos.In 
contrast, Pros1-/- displayed 50% less CFU-E colonies than WT, 
pointing to a blunted response to erythropoietin (EPO) in the context of 
inflammation promoted by PF.These results were confirmed by flow 
cytometry.
Conclusion: PF developed during warfarin treatment and in Pros1-/- 
embryos which showed thrombosis occurring together with vascular 
wall damage and inflammatory processes that appeared to impact 
nuclei phagocytosis,iron metabolism and response to EPO. 
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How to reach a Heparin Induced Thrombocytopenia  
(HIT) diagnosis in 30 minutes? A comparative evaluation  
of three immunoassays
Stefano Barelli, Matteo Marchetti, Fanny Monnin, Nicole Nicolas, 
Vicky Ménétrey, Christiane Gerschheimer, Lorenzo Alberio 
Laboratory of Hematology, CHUV, Lausanne, Switzerland
Introduction: The diagnostic approach for HIT is currently based on 
the 4Ts clinical score combined with quantitative immunoassays (IA) 
detecting anti-PF4/heparin antibodies, followed by a confirmatory 
functional assay. We assessed three IAs for their ability to predict the 
result of the gold standard test, the Heparin Induced Platelet 
Aggregation Test (HIPA). Our aim was to evaluate the diagnostic 
performances of the three IAs and validate a rapid clinico-pathological 
algorithm, in order to confirm or exclude HIT with a turn-around time of 
less than 30 minutes. 
Methods: Between June 2014 and August 2015, we analyzed 220 
plasma samples from patients with clinical HIT suspicion. The 
diagnosis of HIT could be proven by positive HIPA in 9.5% (21 
patients). Out of the 49 plasma samples positive for HIT antibodies,  
46 could be retrospectively assessed employing 3 IAs [ELISA 
Zymutest HIA monostrip IgG, AcuStar HIT IgG (Automated 
chemiluminescent IA) and ID-H/PF4-PaGIA (gel test with coated 
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Background: Growth arrest-specific gene 6 (Gas6) is a pro-
hemostatic vitamin K-dependent protein. Elevated plasma Gas6 was 
associated with venous thromboembolism (VTE) but did not predict 
VTE recurrence.
Methods: We studied 864 patients ≥65 years with VTE from 9 Swiss 
hospitals between September 2009 and December 2013. Gas6 
plasma level was measured by ELISA at baseline (T1, n = 864) and 
one year after the index VTE (T2, n = 601). Primary outcomes were 
VTE recurrence, major bleeding and mortality. Their incidence by level 
of Gas6 (low: <109%, medium: 109–157%, high: >157%) and the 
predictive ability of Gas6 and D-Dimer for these outcomes was 
assessed. The association between Gas6 and VTE recurrence, major 
bleeding and mortality was determined after adjustment for age, 
history of VTE, history of bleeding, comorbidities, laboratory 
parameters, vital signs and periods of anticoagulation as a time-
varying covariate.
Results: Median age was 75 years (44.9% female). During a median 
follow-up of 30 months, 100 patients developed recurrent VTE, 118 
major bleedings, and 170 died. The median Gas6 level was 129% 
(IQR 109,157) at T1 and 93% (IQR 77,112) at T2, p <0.001. Correlation 
between Gas6 and D-Dimer was weak, both at T1 (rs = 0.06) and T2 
(rs = 0.24). Patients with the highest Gas6 levels had a higher 
incidence of major bleeding and mortality but not of recurrent VTE. We 
found an association between high Gas6 and VTE recurrence only up 
to 12 months (adjusted HR 2.42, 95%CI 1.00–5.89, p = 0.051) and 
high Gas6 and major bleeding up to 6 months (adjusted HR 2.58, 
95%CI 1.04–6.37, p = 0.04). High Gas6 was associated with increased 
mortality throughout the 36 months follow-up period (adjusted HR 
3.44, 95%CI 2.03–5.82, p <0.001). Gas6 at T1 predicted VTE 
recurrence (C-statistic 0.56, 95%CI 0.51–0.62, p = 0.031), major 
bleeding (0.60, 95%CI 0.55–0.65, p <0.001) and mortality (0.69, 
95%CI 0.65–0.73, p <0.001) up to 36 months. Gas6 (0.62, 95%CI 0.54 
0.71, p = 0.003) and D-Dimer (0.61, 95%CI 0.52–0.69, p = 0.014) at 
T2 predicted VTE recurrence up to 24 months. D-Dimer at T2 predicted 
mortality (0.71, 95%CI 0.65–0.78, p <0.001). 
Conclusion: In this prospective cohort study of elderly patients with 
VTE, elevated Gas6 was associated with recurrent VTE up to 12 
months, major bleeding up to 6 months and mortality up to 36 months 
after the index VTE. Gas6 levels at diagnosis predicted VTE 
recurrence, major bleeding and mortality, whereas Gas6 levels  
12 months after the index VTE predicted only VTE recurrence. 
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to 30–35% at RVX 30 ng/ml, and to 15–18% at RVX 15 ng/ml. In vivo: 
TAT and F1-2 values significantly decreased at Cmax. During RVX 
plateau (80–90 ng/ml), a further significant decrease for both 
activation markers was observed. The anticoagulant effect reached a 
steady state at drug concentrations of 60–50 ng/ml. TAT and F1+2 
increased when RVX concentration dropped below 50 ng/ml. 
Conclusions: We found that the pattern of ex vivo inhibition of TG by 
RVX significantly differs between concentrations of 80–120 ng/ml, 
50–60 ng/ml, 30 ng/ml, and 15 ng/ml. TG is progressively inhibited in 
vivo by steady-state RVX concentrations of 80–90 ng/ml. This is no 
longer the case when RVX falls below 60 ng/ml. Of note, at 30 ng/ml 
RVX is still able to inhibit TG ex vivo but not in vivo. These data show 
that ex vivo TG inhibition does not correlate with the in vivo effect and 
they contribute to define the in vivo anticoagulant efficacy of a given 
plasmatic RVX concentration. 
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Measuring rivaroxaban plasma levels with anti Xa  
assays: accuracy and reproducibility in a prospective, 
multicenter evaluation study employing different reagents  
and analyzers
Michael Nagler1,2, Lorenzo Alberio3, Anne Angelillo-Scherrer1,2,  
Lars M. Asmis4, Pierre Fontana5, Wolfgang Korte6, Adriana Mendez7, 
Pirmin Schmid8, Hans Stricker9, Jan-Dirk Studt10, Dimitrios A. 
Tsakiris11, Walter A. Wuillemin2,8 
1Department of Haematology and Central Haematology Laboratory, 
Inselspital Bern University Hospital; 2Department of Clinical Research, 
University of Bern, Bern; 3Service of Hematology and Central 
Laboratory of Haematology, Centre Hospitalier Universitaire Vaudois 
and University of Lausanne, Lausanne; 4Unilabs Zurich, Zurich; 
5Division of Angiology and Haemostasis, University Hospital of 
Geneva, Geneva; 6Institute for Clinical Chemistry and Haematology, 
Cantonal Hospital St. Gallen, St. Gallen; 7Center for Laboratory 
Medicine, Cantonal Hospital Aarau, Aarau; 8Division of Haematology 
and Central Haematology Laboratory, Luzerner Kantonsspital, 
Lucerne; 9Division of Surgery, Regional Hospital La Carita, Locarno; 
10Division of Haematology, University Hospital and University of 
Zurich, Zurich; 11Diagnostic Haematology, University Hospital of Basel, 
Switzerland
Background: Measuring plasma levels of direct oral anticoagulants 
reliably is essential in the work-up of complex clinical situations. 
Aim: In a prospective multicenter evaluation study comprising different 
reagents and analyzers, we studied the accuracy and reproducibility of 
anti Xa measurements and observed factors affecting measurement 
results.
Methods: Rivaroxaban 20 mg was administered once daily for 10 days 
to 20 healthy volunteers, and blood samples were taken at specified 
time points (pre-, peak-, and through-levels; RivaMoS 2; local ethical 
committee #12041; clinicaltrials.gov NCT01710267). Anti Xa levels 
were measured in 10 major laboratories in Switzerland employing 
different reagents and analyzers. Rivaroxaban plasma levels were 
determined by high-performance liquid chromatography-tandem mass 
spectrometry (HPLC-MS).
Results: Correlation of anti Xa peak levels with HPLC-MS was 
excellent for Biophen® Heparin (r = 0.95; 95% CI 0.93, 0.97), Biophen® 
DiXal (r = 0.97; 95% CI 0.95, 0.98), as well as STA® anti Xa liquid  
(r = 0.98; 95% CI 0.96, 0.99). However, rivaroxaban plasma levels 
were systematically overestimated, in particular at higher plasma 
levels (slope of deming regression for Biophen® Heparin 1.36, bias of 
Bland-Altman difference blot 23.7; 1.21/30.8 for Biophen® DiXal, and 
1.55/33.0 for STA® anti Xa). Minor, but significant differences exist with 
regard to different analyzers (10.6 to 26.3 ug/L), and reagents (8.1 to 
10.3 ug/L). Variability between laboratories, as determined by 
intraclass correlation coefficients, was low at peak levels (0.84, 0.74) 
but high at through levels (0.23, 0.47). Within laboratories, coefficients 
of variation (CV) varied widely (3.1% to 35.3%, determined using 
spiked samples). Rivaroxaban peak levels varied remarkably between 
individuals (CV 23.0%; HPLC-MS). Variability within individuals was 
large as well, CV of absolute differences was 62.4% at peak levels and 
116.3% at through levels.
Conclusions: At peak levels, anti Xa assay results correlate 
excellently with rivaroxaban plasma concentrations in all reagents and 
analyzers used. However, plasma levels are systematically 
overestimated, in particular at higher concentrations. A relevant intra- 
and inter-individual variation and some reproducibility issues limit the 
clinical value of anti Xa assays. 

polystyrene beads)]. ROC analysis let us compare the areas under the 
curve (AUC) and determine the cut-offs with 100% negative (NPV) and 
positive (PPV) predictive values for a positive HIPA. A prospective 
validation of the retrospective data was performed between 
September 2015 and mid January 2016 on 82 consecutive fresh 
samples. 
Results: Zymutest shows an AUC of 0.87 (p = 0.06 compared to 
AcuStar and p = 0.02 compared to PaGIA). An OD >1.93 has a 100% 
PPV and identifies 48% of HIT cases. The official cut-off (ca. 0.3 OD) 
has a 100% NPV, thus allowing to exclude HIT. PaGIA shows an AUC 
of 0.98. A titer ≥16 has a 100% PPV identifying 67 % of HIT cases; a 
titer <4 has a 100% NPV. AcuStar shows an AUC of 0.97. A result >1.53 
has a 100% PPV and identifies 76% of HIT cases; a result <0.12 has a 
100% NPV. In the prospective evaluation, employing these cut-off 
values, AcuStar allowed to correctly exclude HIT in 68/82 (83%) and to 
diagnose 7/9 HIT cases. Seven out of 82 (8.5%) results were in the 
AcuStar “grey zone” (0.12–1.53). Among them, 5 were correctly solved 
by PaGIA and 2 turned to be false positive results; these latter 
represented 2.4% (2/82) of cases. There were no false negative 
results. 
 

Conclusion: The sequential application of two rapid immunoassays 
(Acustar HIT IgG and ID-H/PF4-PaGIA) with in-house cut-off values 
enables a reliable and rapid diagnosis in >95% of patients with clinical 
suspicion of HIT, with a laboratory turn-around-time of less than 30 
minutes. 
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In vivo and ex vivo effect of various rivaroxaban  
concentrations on thrombin generation 
Debora Bertaggia Calderara1, Dino Kröll2, Christiane Gerschheimer1, 
Nicole Nicolas1, Guido Stirnimann2, Lorenzo Alberio1 
1Department of Hematology, CHUV, University Hospital of Lausanne, 
Lausanne; 2Department of Visceral Surgery and Medicine, Inselspital 
Bern, Bern, Switzerland
Background: Rivaroxaban (RVX), a direct inhibitor of factor Xa, is 
increasingly used for treatment and prevention of venous 
thromboembolic events. An unsolved question is the anticoagulant 
efficacy of a given RVX concentration and its potential hemorrhagic 
risk related to surgical or pharmacological interventions. 
Objective: To assess the in vivo anticoagulant effect of various RVX 
concentrations. 
Methods: Blood samples from 12 obese patients receiving a single 
dose of 10 mg RVX before bariatric surgery were obtained at baseline 
and at different time points over 24 hrs. The anticoagulant effect was 
assessed in vivo, by monitoring thrombin-antithrombin complexes 
(TAT) and prothrombin fragments 1+2 (F1+2), and ex vivo by 
measuring tissue factor induced thrombin generation (TG) by 
calibrated automated thrombogram method in patients’ platelets poor 
plasma. 
Results: RVX concentrations: Cmax was reached within 1h after 
ingestion (120 ng/ml). RVX concentration achieved a plateau between 
2h and 4h (80–90 ng/ml), slightly decreased between 6h and 8h (from 
60 to 50 ng/ml), declined to 30 ng/ml at 12h, and was close to baseline 
at 24h (15 ng/ml). Anticoagulant effect of different RVX 
concentrations: Ex vivo: The highest inhibition of TG parameters 
(>70%) was observed at Cmax (120 ng/ml) and it stayed at a similar 
level at RVX concentrations of 80–90 ng/ml. The degree of ex vivo TG 
inhibition declined to 50-60% with RVX concentrations of 50–60 ng/ml, 

Figure: Comparison of the 3 Immunoassays ROC curves. 
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Results: Five OP women without any prior fragility fracture were 
treated every 6 months with 4 to 6 Dmab doses. Dmab was stopped 
because there was no more OP on BMD (3 women 55, 56 and 59 y 
old), the aromatase inhibitors were stopped (77y old) and according  
to the wish of the patient (77y old). 9 to 16 months after Dmab 
discontinuation, they presented respectively 5 (D11, D12, L2–L4), 7 
(D9, D12–L5), 2 (D11 and D12), 3 (D12–L2) and 9 (D5–D9 and D11–
L2) symptomatic spontaneous (SS) VFx. A 65 y old woman with 
osteoporosis and 3 prevalent VFx was treated every 6 months with 8 
Dmab doses. Ten months after Dmab discontinuation she presented  
2 SSVFx (D12, L3). These 62 y old woman (osteopenia, treated with 
aromatase inhibitors) received 2 Dmab doses every 6 months. The 
subsequent Dmab dose was forgotten. Twelve months after the last 
Dmab dose she presented a D10 SSFx. A 71 y old woman (one 
prevalent VFx and one hip fracture) received 2 Dmab doses with a 
delay of 11 months because of a lack of compliance. Eleven months 
after the last Dmab dose she presented 5 SSVFx (D12, L2–L5).
Conclusion: These 8 cases show a severe increased risk of vertebral 
fractures in the 9 to 16 months after the last injection of Dmab. The 
occurrence of these fractures can be explained by the severe rebound 
effect observed after denosumab discontinuation. It is urgent to: 1) 
inform the health authorities and patients of this risk; 2) determine 
treatment regimens before or at the time of denosumab 
discontinuation. 
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Determinants of HbA1c measurement in hospitalized  
patients in a university general internal medicine ward
Marie Méan, Gérard Waeber, Pedro Marques-Vidal 
Department of General Internal Medicine, Lausanne University 
Hospital, Lausanne, Switzerland
Introduction: One in five hospitalized patient presents with previously 
undetected diabetes mellitus (DM). In-hospital HbA1c measurement 
might be more effective than community screening because the 
prevalence of DM among hospitalized patients is higher. We aimed to 
evaluate the determinants of HbA1c measurement in medical 
hospitalized patients and to assess how many previously undetected 
DM were found.
Method: We studied 2618 adult patients hospitalized between 
January 2013 and December 2014 in the general internal medicine 
ward of a Swiss university hospital. DM was defined as HbA1c ≥6.5% 
(≥47.5 mmol/mol in IFCC standard units). We assessed determinants 
of HbA1c measurement, and the association between HbA1c 
measurement and outcomes using logistic regression.
Results: Among 2618 patients studied, HbA1c measurement was 
performed in 298 (11.4%) patients, half (45.6%) of whom had no 
history of DM. Median HbA1c was 6.3%, with an interquartile range of 
[5.6–7.6]. 

Of the 136 patients without history of DM and for whom HbA1c 
measurement was performed, DM was present in 23 (16.9%). Patients 
coming from home, with a history of DM and with hypertension had a 
higher likelihood of having HbA1c measured: odds ratio and [95% 
confidence interval] 5.97 [2.90–12.3], 3.93 [2.76–5.61], and 30.7 
[17.7–53.0] respectively, p <0.001. Patients with renal insufficiency were 
less likely of having HbA1c measured (0.35 [0.20–0.63], p <0.001). 
Patients with a newly detected DM (n = 23) had a longer length of stay 
(median and interquartile range: 16 [9–25] versus 10 [8–16] days,  
p = 0.028); conversely, no significant difference was found regarding 
in-hospital mortality.
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Effect of intracisternally transplanted mesenchymal  
stem/stromal cells in experimental bacterial meningitis  
depends on cellular composition and target organ
Fabian D. Liechti1,2, Denis Grandgirard1, Stephen L. Leib1 
1Institute for Infectious Diseases, University of Bern, Bern; 
2Medizinische Klinik, Kantonsspital Schaffhausen, Schaffhausen, 
Switzerland
Introduction: Pneumococcal meningitis (PM) leads to neurofunctional 
deficits and sensorineural hearing loss in up to 50% of survivors. 
These long-term sequelae are associated with damage to 
neurosensory cells in the inner ear and to the hippocampus, a brain 
region critical for learning and memory formation and harboring a stem 
cell niche. The neuroprotective and neuroregenerative potential of 
factors secreted by bone-marrow derived mesenchymal stem/stromal 
cells (BMSC) may beneficially influence the local environment to 
improve long-term outcome.
Methods: An established infant rat model of PM was used (figure) with 
antibiotic treatment (ceftriaxone, CRO) starting 18 h after infection on 
post-natal day 12 (P12). BrdU was injected on P12-14 to mark 
new-born cells. Survivors of PM received intracisternal injections of a 
BMSC suspension (mock-infected n = 26 vs. infected n = 40) or an 
equivalent volume of PBS (n = 25 vs. n = 40) on P14. Cellular purity, 
i.e., a cellular composition of ≥90.0% BMSC of the transplant, was 
analyzed by flow cytometry. On P35, rats were assigned to a hearing 
test (auditory brain stem response, ABR). Thereafter the rats were 
sacrificed to quantify hippocampal density of BrdU positive cells on 
paraffin sections.

 
 
 
 

Results: PM caused a significant decrease of surviving newborn 
neurons witnessed by reduced BrdU labeling. Transplantation of 
BMSC with a purity of ≥90.0% significantly prevented this reduction. 
However, infected animals receiving stem cell transplants of a lower 
purity showed a decreased number of BrdU incorporating, surviving 
cells. In mock-infected animals no significant effect of transplantation 
was observed. PM strongly lowered hearing capacity (P <0.0001). In 
PM, BMSC transplantation – independent of purity – further increased 
the hearing threshold compared to littermates without transplantation 
(82.0 ± 18.8 dB, n = 33 vs. 90.5 ± 15.2 dB, n = 34; P <0.05). In 
mock-infected rats the effect of transplantation did not reach statistical 
significance (38.1 ± 5.8 dB, n = 20 vs. 34.6 ± 3.0 dB, n = 17).
Conclusion: Intracisternal transplantation of BMSCs of a high purity 
results in improved survival of newly formed cells in the hippocampal 
stem cell niche and thus exerts a beneficial effect on hippocampal 
regeneration. BMSC grafts may, however, be harmful, evidenced in the 
present study by impaired hearing performance in rats surviving PM. 
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Rebound-associated vertebral fractures after  
denosumab discontinuation: a series of 8 women  
with 34 spontaneous vertebral fractures
Olivier Lamy1, Delphine Stoll2, Elena Gonzalez-Rodriguez2,  
Didier Hans2, Bérengère Aubry-Rozier2 
1Médecine, Service de Médecine Interne; 2Center of Bone Disease, 
Lausanne, Switzerland
Introduction: Osteoporosis (OP) treatments are given for a limited 
period of time because of a risk / benefice balance. Reversibility of OP 
treatment is observed by the measurements of bone markers turnover 
(BMTs) and bone mineral density (BMD). The effect on vertebral 
fracture (VFx) is difficult to evaluate. The OP treatment discontinuation 
is associated with an increase of BMTs and a more or less rapid 
decrease of BMD. Denosumab (Dmab) discontinuation is associated 
with a severe rebound effect on BTMs and BMD for near 24 months.
Method: We report the cases of 8 postmenopausal women. They 
received Dmab 60 mg every 6 months for 2 to 8 doses. The 8 women 
were on calcium and vitamin D. A wide biological assessment excluded 
a secondary cause of OP. VFx were documented by MRI.

Figure: Infant_rat_model.

Figure 1: Distribution of HbA1c values.
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2013. The total MED increased from 70,832,000 mg by 70% to 
120,452,000/100,000 persons. The total treatment days increased from 
604,108 by 66% to 1,000,646/100,000. We found substantial 
differences in the use of opioids between Swiss cantons not explained 
by age and gender. A 3.5-fold difference between cantons in 2006 
increased to a 4.5-fold difference in 2013. 
In 2013, strong opioids were most often used in the cantons of Jura, 
Basel-Stadt, Nidwalden, and Glarus. The most pronounced increases 
in the use of strong opioids were detected in the cantons of Jura 
(+425%), Fribourg (+123%), Uri (+210%), and Glarus (+274%). 
Fentanyl was most frequently used, the highest proportional increase 
was found for methadone (+1525%), followed by oxycodone (+313%). 
Conclusion: Strong opioids are increasingly used in Switzerland with 
a wide variation between Swiss cantons not explained by age and 
gender. 
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The benefits of “running with a group” in treadmill  
exercise stress testing: improving the performance  
and comfort of patients
Verena Charlotte Wilzeck1, Janik Hufschmid2, Louis Bischof2,  
Silke Maria Kueest1, Christopher Hansi1, Urs Hufschmid1 
1Department of Medicine, Cantonal Hospital Baden, Baden;  
2Old Cantonal High School, Aarau, Switzerland
Introduction: Exercise stress testing is a widely available and useful 
clinical tool for the assessment of coronary artery disease. During the 
exercise test, patients should perform at least at 85% of their 
age-predicted maximum exercise capacity or should show an increase 
of the pressure rate product (PRP) above 2.4 to ensure a high validity 
of the results. The aim of this study was to examine the effects of a 
motivational video on the comfort and exercise capacity of patients 
during treadmill exercise testing. 
Methods: We performed a randomised, open label study. Hospitalised 
patients and outpatients of a Swiss Teaching Hospital, with an 
indication and the capability for treadmill exercise stress testing, were 
randomised 1:1 to either treadmill exercise testing while watching a 
motivational video (group A) or regular treadmill exercise stress testing 
(group B). While running on the treadmill, group A watched an 18 
minutes video of a group of five middle aged amateur runners, running 
along wood and fields, giving the patients the point of view of a runner 
behind the group as shown in figure 1. The speed of the running group 
in the video correlated with the running speed of the treadmill. The 
exercise test was performed in both groups according to the standard 
ramp protocol. After the exercise test, patients were asked to rate their 
personal level of comfort and their achievement of physical capacity 
limits during the test on a 10-point scale. 
Results: From July to September 2014, 109 patients were randomised 
to group A (n = 55) and group B (n = 54). Patients were matched for 
age, body weight and height, expected maximum metabolic 
equivalents (METs) and expected maximum heart rate. 
Statistical analysis showed significantly higher rates of PRP increase 
>2.4 in group A (p = 0.032), a trend towards higher percentage METs 
in group A (p = 0.078) and significant higher percentage METs in 
group A in a subgroup analysis of patients with exercise stress test 
interruption due to exhaustion (p = 0.027). The questionnaire revealed 

Conclusion: Frequence of HbA1c measurement in medical 
hospitalized patients was low and was performed mostly when other 
cardiovascular risk factors were present. One in six patient presented 
with previously undetected DM. Systematic in-hospital measurement of 
this low-cost, routinely available laboratory parameter should be tested 
in future interventional studies. 
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Strong opioids: increased use and geographical  
variations in Switzerland between 2006 and 2013
Maria Monika Wertli1,2, Jakob Martin Burstaller2, Andri Signorell3, 
Oliver Reich3, Johann Steurer2, Claudia Scheuter1, Ulrike Held2 
1Allgemeine Innere Medizin, Inselspital Bern, Bern; 2Horten Zentrum, 
Universität und Universitätsspital Zürich; 3Helsana Group, Zürich, 
Switzerland
Introduction: Opioids are well established for the relief of acute 
severe pain, chronic pain in patients with active cancer, or for symptom 
relief at the end of life. Opioids are increasingly prescribed for chronic 
non-cancer pain and the prescription rates have reached enormous 
dimensions in some countries. In particular in the US high opioid 
prescription rates are thought to be responsible for an increasing 
number of accidental deaths. In Europe, scant information is available 
about prescription practice for opioids. 
Methods: Analysis of insurance claims for opioids between 2006 and 
2013 from one of the major health insurers in Switzerland, that covers 
1.2 million individuals (approximately one-sixth of the Swiss 
population). Weak opioids and strong opioids used in drug substitution 
program were excluded. Data were extrapolated to mg morphine 
equivalent dose (MED) and treatment days per 100’000 population 
stratified by age, gender, and canton. 
Results: In total 808,751 strong opioid claims were analyzed. Total 
number of claims doubled from 64,941 to 137,489 between 2006 and 

Table: Factors associated with HbA1c measurement (N = 2618).

Figure 1: % increase extrapolated per 100,000 persons stratified 
for age, sex and canton. 

Figure 1: Showing a video during 
exercise testing.
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rounds, handoffs, writing in electronic medical records, meetings with 
families and academic teaching received. 
Results: We observed 49 day and 17 evening shifts of 36 residents, 
amounting 697 hours of observation. On average, residents switched 
15 times per hour from a task to any other task and six times per hour 
when they were performing an important task. Peaks of task-switching 
occurred between 8:00–9:00 and between 16:00–17:00.
The average hourly rate of task-switching did not differ according to 
the type of shift (15.9 ± 0.5 for day vs 15.1 ± 0.9 for evening shift, p = 
0.46), but residents tended to switch more often from an important task 
to another task during day shifts compared to evening shifts (6.8 ± 0.3 
vs 5.6 ± 0.5, p = 0.04). Task-switching was not significantly associated 
with resident’s characteristics, with the exception of residents with a 
longer clinical experience who tended to switch more often from a task 
to another (17.0 ± 0.8 vs 14.9 ± 0.7, p = 0.05).

Finally, task-switching did not lead to overtime (r = 0.220, p = 0.137 for 
day and r = 0.483, p = 0.058 for night shifts).
Conclusions: Task-switching was frequent and occurred every four 
minutes on average. Whether such discontinuity in medical tasks has 
an impact on patient safety, resident’s satisfaction at work and medical 
education will be assessed in future interventional studies. 
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Longitudinal curricula are essential to increase  
the proportion of medical students choosing a  
primary care career: a systematic review of the literature
Eva Pfarrwaller1, Johanna Sommer1, Christopher Chung1,  
Hubert Maisonneuve1, Mathieu Nendaz2, Noëlle Junod Perron3, 
Dagmar M. Haller1 
1Unité des Internistes Généralistes et Pédiatres, Faculté de Médecine, 
Université de Genève; 2Unité de Développement et de Recherche en 
Éducation Médicale, Faculté de Médecine, Université de Genève; 
3Service de Médecine de Premier Recours, Hôpitaux Universitaires de 
Genève, Genève, Switzerland
Background: Increasing the attractiveness of primary care careers is 
a key step in addressing the growing shortage of primary care 
physicians. The purpose of this review was to (1) identify interventions 
aimed at increasing the proportion of undergraduate medical students 
choosing a primary care specialty, (2) describe the characteristics of 
these interventions, (3) assess the quality of the studies, and (4) 
compare the findings to those of a previous literature review within a 
global context.
Methods: We searched MEDLINE, EMBASE, ERIC, CINAHL, 
PsycINFO, The Cochrane Library, and Dissertations & Theses A&I for 
articles published between 1993 and February 20, 2015. We included 
quantitative and qualitative studies reporting on primary care specialty 
choice outcomes of interventions in the undergraduate medical 
curriculum, without geographic restrictions. Data extracted included 
study characteristics, intervention details, and relevant outcomes. 
Studies were assessed for quality and strength of findings using a 
five-point scale.

significantly higher rated levels of comfort (p = 0.048) and significantly 
higher achievements of physical limits in group A (p = 0.030). 
Conclusion: A motivational video, simulating the feeling of running 
with/behind a group, enhances the patients’ motivation and comfort 
during treadmill exercise testing. Thus, higher rates of valid test results 
can be achieved, which may render further ischemic diagnostic tests 
unnecessary. 
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Task-switching during resident’s working day:  
disruption or efficient flexibility
Marie Méan, Antoine Garnier, Nathalie Wenger,  
Julien Castioni, Pedro Marques-Vidal, Gérard Waeber 
Department of General Internal Medicine, Lausanne University 
Hospital, Lausanne, Switzerland
Introduction: Frequent switches in resident’s ongoing tasks might not 
only have negative effects on patient safety because of the physical 
and cognitive workload and discontinuity in medical attention but might 
also impact resident’s capacity to organize a workday. We aimed to 
observe the frequency of task-switches occurring during medical tasks 
and to assess whether task-switching was associated with resident’s 
characteristics, shift type and resident’s overtime.
Method: This study was conducted between May 26 and July 24, 
2015, as part of the Medical Day (MeDay) study, a prospective study 
designed to observe how residents in general internal medicine 
organize a working day in a Swiss university hospital. We included all 
residents rotating in the general internal medicine ward during the 
study period. During day (08:00–18:00) or evening (16:30–23:00) shift, 
an external observer collected resident’s tasks and task-switching 
using a handheld computer. Whenever feasible, two shifts per resident 
were recorded. We defined important medical tasks as medical 

Table 1: Baseline characteristics of the patients.

Characteristics Treadmill stress 
testing while watching 
a motivational video  
(n = 53*)

Regular treadmill 
stress testing  
(n = 53+)

Age – yr. 60.9 ± 15.2 60.8 ± 14.7

Male sex – No. (%) 36 (67) 39 (73)

BMI – kg/m2 27.2 ± 4.1 27.3 ± 5.2

Expected max. METs 7.6 ± 1.2 7.6 ± 1.3

Expected max. heart rate 
– beats/min

158.7 ± 15.4 158.6 ± 14.6

Plus-minus values are means ± SD. *2 patients were excluded of the 
analyses: In 1 patient no stress test was performed because of recent 
abdominal surgery, in 1 patient the stress test was interrupted by the 
physician due to extremely high blood pressure +1 patient was excluded of the 
analyses because of missing data.

Figure

Table
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score is a simple predictive model that accurately identifies patients 
those high risk patients with accuracy according previous retrospective 
validation studies. We aimed to prospectively demonstrate its accuracy 
to predict 30-day unplanned readmission and death in Switzerland. 
Methods: We prospectively screened all consecutive patients ≥50 
years admitted to the department of general internal medicine of a 
large community hospital in Switzerland. Patients who were transferred 
to another acute care hospital, rehabilitation center, refused to give 
consent, or died during hospitalization were excluded. The primary 
outcome was the first unplanned readmission or death within 30 days 
after discharge. Since the hospital had no specific oncology division, 
the variable “Oncology” was replaced by a recent diagnosis of cancer 
(<5 years) on admission. The performance of the prediction model was 
evaluated according to its overall accuracy (Brier score), its 
discriminatory power (C-statistic), and its calibration (Hosmer-
Lemeshow goodness of fit test).
Results: Among the 346 included patients, 40 (11.6%) had a 30-day 
unplanned readmission or death. Among the 346 included patients, 
11.6% (n = 40) had an unplanned readmission or died within 30-days 
after discharge. Mean age of the patients was 73.4 years (SD 11.5) 
and median length of stay 7 days (IQR 4–12). The HOSPITAL score 
showed very good accuracy (Brier score 0.10), good discriminatory 
power (C-statistic 0.70, 95%CI 0.62–0.79), and an excellent calibration 
(P = 0.77). Patients were classified into 3 risk categories for the 
primary outcome: low (59%), intermediate (21%), and high risk (20%). 
The proportions of unplanned readmission/death for each category 
were 10%, 8%, and 20%, respectively. 
Conclusions: The HOSPITAL score prospectively identified patients 
at high risk of 30-day unplanned readmission or death with good 
performance in medical patients in Switzerland. Its simplicity and good 
performance make of it an easy-to-use tool to identify patients in need 
of more intensive transitional care interventions. 
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Is it useful to measure thyroid stimulating hormone  
in order to identify patients at risk for bone loss?  
An individual participant data analysis of prospective cohorts
Daniel Segna1, Douglas C. Bauer2, Carole E. Aubert1, Tinh-Hai 
Collet3,4, Bruno Da Costa5, Karina Fischer6,7, Robin P. Peeters8, 
Howard A. Fink9,10, Anne R. Cappola11, Manuel R. Blum1, Hendrika 
Anette van Dorland1, John Robbins12, Kim Naylor13, Richard Eastell13, 
André G. Uitterlinden8, Fernando Rivadeneira Ramírez8, Apostolos 
Gogakos14, Jacobijn Gussekloo15, Graham R. Williams14, Ann 
Schwartz2, Jane A. Cauley16, Drahomir Aujesky1, Heike Bischoff-
Ferrari6,7, Nicolas Rodondi1, Thyroid Studies Collaboration 
1Department of General Internal Medicine, Bern University Hospital, 
Bern, Switzerland; 2Departments of Medicine and Epidemiology & 
Biostatistics, University of California, San Francisco, CA, United 
States; 3Service of Endocrinology, Diabetes and Metabolism, 
University Hospital of Lausanne (CHUV), Lausanne, Switzerland; 
4Wellcome Trust-Medical Research Council Institute of Metabolic 
Science, Addenbrooke’s Hospital, University of Cambridge Metabolic 
Research Laboratories, Cambridge, United Kingdom; 5Bernese 
Institute for Ambulatory General Internal Medicine, Bern; 6Centre on 
Aging and Mobility, University of Zurich; 7Department of Geriatrics, 
University Hospital Zurich, Zurich, Switzerland; 8Erasmus University 
Rotterdam, Rotterdam, The Netherlands; 9Geriatric Research 
Education and Clinical Center, Minneapolis VA Health Care System; 
10Department of Medicine, University of Minnesota, Minneapolis, MN; 
11University of Pennsylvania School of Medicine, Philadelphia, PA; 
12Center for Healthcare Policy and Research, UC Davis 
Comprehensive Cancer Center, Women’s Center for Health, 
Sacramento, CA, United States; 13Department of Oncology and 
Metabolism, University of Sheffield, Sheffield; 14Department of 
Medicine, Imperial College London, London, United Kingdom; 
15Department of Public Health and Primary Care, Leiden University 
Medical Center, Leiden, The Netherlands; 16Department of 
Epidemiology, Cancer Epidemiology and Prevention Program (CEPP), 
University of Pittsburgh, Pittsburgh, PA, United States
Background: Subclinical hyperthyroidism (SHyper) is associated with 
increased risk for hip and other fractures. While overt hyperthyroidism 
decreases bone mineral density (BMD), the association between 
subclinical thyroid dysfunction (SCTD) and bone loss is unclear.
Methods: After a systematic literature search in MEDLINE/EMBASE 
(inception-05/2015) in any language by two independent reviewers, we 
pooled individual participant data (IPD) from 6 prospective cohorts. We 
classified baseline thyroid status into euthyroidism (thyroid stimulating 
hormone [TSH] 0.45–4.49 mU/L), SHyper (TSH <0.45 mU/L) and 
subclinical hypothyroidism (SHypo, TSH ≥4.50–19.99 mU/L), both with 
normal free thyroxin levels. For our primary outcome annualized 

Results: The review included 72 articles reporting on 66 different 
interventions. Longitudinal programs were the only intervention 
consistently associated with an increased proportion of students 
choosing primary care. Successful interventions were characterized by 
diverse teaching formats, student selection, and good-quality teaching. 
Study quality had not improved since recommendations were 
published in 1995. Many studies used cross-sectional designs and 
non-validated surveys, did not include control groups, and were not 
based on a theory or conceptual framework.
Discussion: Our review supports the value of longitudinal, 
multifaceted, primary care programs to increase the proportion of 
students choosing primary care specialties. Isolated modules or 
clerkships did not appear to be effective. Our results are in line with  
the conclusions from previous reviews and add an international 
perspective, but the evidence is limited by the overall low 
methodological quality of the included studies. Future research should 
use more rigorous evaluation methods and include long-term 
outcomes. 
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Intervention to improve appropriate prescribing  
and reduce polypharmacy in elderly patients admitted  
to an internal medicine unit
Milena Urfer1, Luigia Elzi2, Stefano Bassetti3 
1Division of Internal Medicine, Kantonsspital Olten, Olten; 2Division of 
Infectious Diseases, Ospedale Regionale di Bellinzona e Valli, 
Bellinzona; 3Division of Internal Medicine, University Hospital Basel, 
Basel, Switzerland
Background: Polypharmacy and inappropriate medication 
prescriptions are associated with increased morbidity and mortality. 
Most interventions proposed to improve appropriate prescribing are 
time and resource intensive and therefore hardly applicable in daily 
clinical practice. 
Objective: To test the efficacy of an easy-to-use checklist aimed at 
supporting the therapeutic reasoning of physicians in order to reduce 
inappropriate prescribing and polypharmacy.
Methods and design: Single-center, interventional, quasi-
experimental before-after study.
Patients: Patients aged ≥65 years, hospitalized in the division of 
internal medicine of a Swiss secondary-level hospital from September 
to November 2012 (control group, N = 450) and from September to 
November 2013 (intervention group, N = 450).
Intervention: Introduction of a 5-point checklist to be used by all 
physicians on the internal medicine wards.
Main measures: The proportion of patients with prescription of 
potentially inappropriate medications (PIMs) at discharge, according to 
STOPP criteria, and the number of prescribed medications at 
discharge, before and after the introduction of the checklist. Secondary 
outcomes were the prevalence of polypharmacy (≥5 drugs) and 
hyperpolypharmacy (≥10 drugs), and the prevalence of potentially 
inappropriate prescribing omissions (PPOs) according to START 
criteria. 
Results: At admission 59% of the 900 patients were taking >5 drugs, 
13% ≥10 drugs, 37% had ≥1 PIM and 25% ≥1 PPO. The introduction 
of the checklist was associated with a significant reduction by 50% of 
the risk of being prescribed ≥1 PIM at discharge (odds ratio: 0.50; 95% 
confidence interval: 0.36–0.68), but not with a reduction of at least 
20% of the number of drugs prescribed at discharge, nor with a 
reduction of the risk of PPOs at discharge. 
Conclusions: The introduction of an easy-to-use 5-point checklist 
aimed at supporting therapeutic reasoning of physicians on internal 
medicine wards significantly reduced the risk of prescriptions of 
inappropriate medications at discharge. 
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Prospective validation of the “HOSPITAL” score  
to predict patients at high risk of unplanned readmission
Carole Aubert1, Antoine Folly2, Marco Mancinetti2,  
Daniel Hayoz2, Jacques Donzé1,3,4 
1Division of General Internal Medicine, Bern University Hospital, Bern; 
2Fribourg Cantonal Hospital, Fribourg, Switzerland; 3Division of 
General Internal Medicine, Brigham and Women’s Hospital; 4Harvard 
Medical School, Boston, MA, United States
Introduction: About 12% of the 1.3 million acute adult hospitalizations 
annually in Switzerland are readmissions, of which about 50% are 
potentially preventable. Interventions that have been showed to reduce 
rates of readmission are complex and resources demanding, and need 
therefore to be targeted to the high risk patients. The “HOSPITAL” 
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loss at the femoral neck (%ΔBMD = –0.18; CI: –0.34,–0.02; I2 = 0%), 
with a similar pattern at the total hip (%ΔBMD = –0.14; CI: –0.38,0.10; 
I2 = 53%), but not at the lumbar spine (%ΔBMD = 0.03; CI: –0.30,0.36; 
I2 = 25%). When excluding patients on thyroid- and/or bone-influencing 
drugs at any time, bone loss in SHyper was even greater at the 
femoral neck (%ΔBMD = –0.36; CI: –0.71,–0.00; I2 = 46%) and total hip 
(%ΔBMD: –0.40; CI: –0.96, 0.16; I2 = 82%), but not at the lumbar spine. 
In contrast, SHypo was not associated with bone loss at any site 
compared to euthyroids.
Conclusion: Hip bone loss was increased in SHyper, which may 
account for the observed increased fracture risk. In older adults with 
SHyper, fracture risk assessment and prevention are important, but 
randomized trials are needed to confirm that treating SHyper prevents 
bone loss and fractures. 

percentage change in BMD (%ΔBMD), we pooled data on serial dual 
x-ray absorptiometry scans of the femoral neck, total hip and lumbar 
spine. We excluded patients with overt thyroid disease and bone-active 
drugs at baseline, in a sensitivity analysis all patients on bone-and/or 
thyroid-influencing drugs at any time. We used a 2-step approach (1) 
analyzing the association of thyroid status with %ΔBMD in each cohort 
using multivariable linear regression models (2) calculating pooled 
estimates using random-effects models with I2 indices for assessing 
heterogeneity across cohorts.
Results: In our IPD analysis of 7636 patients (median age 72 years, 
56.9% women), %ΔBMD in euthyroids was –0.59 (95% confidence 
interval [CI]: –0.63, –0.54) at the femoral neck, –0.55 (CI: –0.61,–0.49) 
at the total hip and 0.32 (CI: –0.21, 0.84) at the lumbar spine. Relative 
to euthyroidism, SHyper was associated with greater annualized bone 
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Tuberculosis screening in homeless:  
a collaborative project in Geneva
Yves Jackson1,2, Timothee Wuillemin1, Valerie Spagna3,  
Sonia Sauthier4, Dan Adler4, Jean-Paul Janssens4 
1Department of Community Medicine, Primary Care and Emergency 
Medicine, Geneva University Hospitals and University of Geneva; 
2Global Health Institute, University of Geneva, Geneva; 3Service 
Social de la Ville de Genève, Genève; 4Division of Pneumology, 
Geneva University Hospitals and University of Geneva, Geneva, 
Switzerland
Background: Whereas asylum seekers are systematically screened 
for active tuberculosis (TB) upon entry in Switzerland by using a 
specifically designed questionnaire (OFSP/BAG; www.tb-screen.ch), 
there is no systematic strategy for homeless and undocumented 
immigrants despite similar risks of infection. Recent TB cases in those 
groups in Geneva highlighted the need for a complementary strategy. 
Previous studies showed high drop-out rates occurring between 
community centers and the healthcare system in homeless identified 
at risk for TB and requiring further investigations. Geneva Health and 
Welfare authorities designed a collaborative project with a focus on 
enhancing completion of screening for TB. We aimed at evaluating the 
program’s acceptability and efficacy. 
Methods: This cross-sectional study targeted adults applying at 
emergency night shelters managed by the city’s social service during 
the 2015–16 winter period. After a brief TB information session, 
homeless were screened with the OFSP/BAG questionnaire for active 
TB. Results above a predetermined threshold prompted referral to 
Geneva University Hospital for diagnostic procedures (Chest X-ray, 
and, if abnormal, immediate clinical work-up). Concomitantly, all new 
TB cases in Geneva during the study period were questioned for 
recent stay in a shelter to identify missed cases. Strategies to enhance 
completion of the procedure included reminders in the shelters, phone 
recalls, free medical care and offering a shopping voucher upon 
consulting at hospital. 
Results: Preliminary results showed that 501/734 (68.3%) of eligible 
homeless received information on TB and 420/501 (83.6%) agreed to 
participate to this study. Twenty-four (4.8%) had positive OFSP/BAG 
questionnaires and 20/24 (83.3%) underwent diagnostic procedures 
(mainly Chest X-ray) at HUG with a median time interval of 2 (range 
0–24) days. No case of active TB was diagnosed so far; chest X-rays 
identified alternative diagnoses in 3 participants. Since the beginning 
of the program, none of the incident TB cases in the canton of Geneva 
had slept in the emergency shelters for homeless. 
Conclusions: While recruitment can still be improved, these initial 
results suggest that this collaborative TB screening strategy targeting 
high-risk and underserved individuals in the community is feasible and 
well accepted. The cost-effectiveness of this strategy will have to be 
assessed after a longer trial period. 
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Diagnosis related groups implementation on the  
Intensive care unit of a Swiss tertiary hospital:  
a cohort study
Lionel Chok1,2, Esther B Bachli1, Dominique Bettex3, Silvia R Cottini2, 
Emanuela Keller4, Marco Maggiorini5, Reto A Schuepbach2 
1Department of Internal Medicine, Hospital Uster, Uster, Zurich; 
2Surgical Intensive Care Unit; 3Heart and Vascular Surgical Intensive 
Care Unit; 4Neurosurgical Intensive Care Unit; 5Medical Intensive Care 
Unit, University Hospital Zurich, Zurich, Switzerland
Introduction: On January 1st 2013 Diagnosis Related Groups (DRG) 
reimbursement system was implemented on Swiss Intensive Care 
Units (ICU). Since studies from abroad illustrated the unintended 
phenomenon of selection of profitable cases and changes in the flow 
of patients after DRG implementation, the impact of DRG on general 
wards and on ICUs hospitalizations in Switzerland has not yet been 
thoroughly studied. We tested whether implementation of the DRG 
affected admissions counts on the ICU of a Swiss University Hospital. 
Secondly ICU length of stay (LOS) and ICU mortality were assessed.
Methods: This was a single center cohort study conducted at the 
University Hospital Zurich between 2009 and 2013. All patients 
admitted on the ICU wards were included (Medical Intensive Care  
Unit, Heart and Vascular Surgical Intensive Care unit, Neurosurgical 

Figure 1

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



POSTER SGAIM / POSTERS SSMIG 

POSTERTOUR 1: ALLGEMEINE INNERE MEDIZIN / MÉDECINE INTERNE GÉNÉRALE 1 39

residents and recorded activities using a dedicated tablet application 
internally developed. We excluded observations of evening shifts. 
Based on the official department work schedule, we identified which 
activities were expected or not, for each timeframe over the week. 
Mismatch was defined as an observed activity but unexpected in the 
related timeframe. Work outside official shift hours were considered as 
mismatch, with exception for personal activities. A ratio of mismatch 
over the third quartile was considered significant. We generated 
descriptive statistics using average ± standard deviation. Associations 
with resident’s characteristics (gender, country of diploma, clinical 
experience, and planned career) were analyzed by mixed model for 
repeated measures.
Results: 49 day shifts of 28 residents were recorded summing 568.2 
hours of observation. On average residents worked 11.6 ± 1.3 hours, 
which was 1.6 hours more than expected. Mismatch occurred during 
4.6 ± 1.5 hours per day (38.9% ± 9.1) and mainly on the following 
timeframes: daily from 08:00 to 09:00, 11:30 to 12:30; 16:00 to 16:30; 
and on Tuesday/Thursday from 14:00 to 15:15. These “red spots” 
concerned meetings, ends of daily patient round, and extra hours 
(figure). Writing in medical record generated most of mismatch. No 
association between mismatch level and residents’ characteristics was 
found.
Conclusion: With more than one third of mismatch, traditional 
organization probably doesn’t fit anymore the current medical needs. 
The red spots might be source of disorganization and stress for 
residents with a risk of inefficiency. Improvement could be achieved by 
reshaping the work plan, giving larger frames and reducing interlaced 
meetings.
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Reversible tetraplegia: an unusual sequela of  
chickenpox in a seronegative asylum seeker  
from Sri Lanka
Thomas Greuter1, Urs Schwarz2, Markus Schneemann1 
1Klinik und Poliklinik für Innere Medizin; 2Klinik für Neurologie, 
Universitätsspital Zürich, Zürich, Switzerland
Introduction: Guillain-Barré syndrome (GBS) as complication of 
Varicella zoster (VZV) primoinfection is extremely rare and most cases 
were shown in children with only 4 reports on GBS following VZV in 
adults. Hitherto, none of the adult cases could be associated with 
typical GBS autoantibodies.
Methods: Patients electronic charts were reviewed.
Results: The 33-year old Tamil patient had immigrated from Sri-Lanka 
6 weeks prior to admission and had been living in a recently opened 

Intensive Care Unit, Surgical Intensive Care). Patients hospitalized 
during the months September to December were excluded because  
of changes in the number of beds available during this period. 
Demographic data were extracted from the intern database and clinical 
data were recorded by medical personal.
Results: 17231 patients were included in the analysis. Of these 13492 
were in-house patients and 3739 were external admissions. The 
forecasting model showed the admission count with a high clinical 
severity (SAPS II Score ≥40) from intern units (709) and external 
hospitals (302) after DRG implementation being consistent with the 
predicted counts (resp. 703, 95% CI, 658–748, and 332, 95% CI, 
269–365) (fig. 1). In-house admissions (1972) with a low severity of 
disease (SAPS II Score <40) were beyond expected counts (191,  
95% CI, 1898–1940), whereas external admissions (436) were under 
predicted trends (518, 95% CI, 482–554) (fig. 2). According to the 
severity of disease, the LOS did globally not change after DRG 
implementation. The DRG introduction did not increase the ICU 
mortality.
Discussion: We analyzed population characteristics and clinical 
outcomes of in-house and external admissions on the ICU of a tertiary 
Hospital. Except for a rise in patients admitted from internal units with 
a low clinical severity of disease, in-house admissions and external 
admissions did not increase after DRG implementation. Furthermore 
neither ICU mortality nor ICU LOS was significantly affected after DRG 
implementation. Further studies on ICU and normal wards are needed 
to fully address effect of DRGs on admission policies. 
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Mismatch between schedule and reality of the  
resident’s day: the Medical Day study
Antoine Garnier, Julien Castioni, Nathalie Wenger, Aude Giger,  
Pedro Manuel Marques-Vidal, Gérard Waeber, Marie Méan 
Internal Medicine Department, University Hospital of Lausanne, 
Lausanne, Switzerland
Background: As resident in internal medicine, a typical day on ward is 
like: patient round on the morning, supervision and admissions on the 
afternoon. Medical information technologies, such as electronic 
medical records, deeply changed how residents organize a working 
day. Whether today organization fit with the traditional schedule is 
uncertain. Therefore, we aimed to identify type and time of activities 
that significantly dissent from the official department work plan. The 
correlation between resident’s characteristics and mismatch level was 
also assessed.
Method: We conducted the observational Medical Day (MeDay) study 
between May 26 and July 24, 2015 in the internal medicine 
department of a university hospital. Trained observers followed 
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PEP software. Trained observers followed residents during all day long 
and recorded activities using a dedicated tablet application internally 
developed. Activities were classified in six groups: directly related to 
patients; indirectly related to patients; administration; communication; 
academic; and transition to the next activity. We conducted descriptive 
analyses using average and percentage ± standard deviation, and 
linear regression between EH reported and EH performed. 
Results: A monthly card was available for 36 SDay and 13 SEv. On 
average residents reported 0.6 ± 0.1 EH on SDay and 0.4 ± 0.2 EH on 
SEv (p = 0.371). Besides, observers recorded 49 SDay and 17 SEv 
summing 697 hours of observation. Resident performed 2.1 ± 0.2 EH 
on the SDay and 0.5 ± 0.3 EH on SEv (p <0.001). Overall, residents 
reported 36.0 out of 112.1 EH. For each EH performed, 0.23 hours 
were reported (CI 95% 0.09–0.37, p-value 0.001). When we excluded 
the shifts of residents that did not report EH, the coefficient was 0.52 
(CI 95% 0.33–0.71, p-value <0.001, figure 1). During EH of SDay, 
residents performed mostly (72.8 % ± 3.6) activities indirectly related 
to patients, such as writing in medical record, whereas during EH of 
SEv 51.6% ±7.9 were dedicated to activities directly related to patient, 
such as patient admissions. 
Conclusion: Unreported EH are frequent. Reasons for unreported EH 
are unknown. Monthly cards aren´t reliable to monitor EH of residents 
as 3.1 over 4 hours remain unreported. Closer control of filling up 
monthly cards would still lead to underestimation. Future improvements 
should focus on optimization of activities indirectly related to patient, 
such as spending less time for writing in medical record.
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Optimized communication skills of doctors  
substantially increase autopsy rates: a one year survey
Iljas Rosenberg1, Burkhard Gierer2, Renata Flury3, Peter Ballmer1 
1Departement Medizin; 2Integrierte Psychiatrie; 3Institut für Pathologie, 
Winterthur, Switzerland
Background: The number of autopsies has been declining for 
decades in Switzerland as well as all over the world. In 1999 in 
Switzerland an autopsy rate of 5% was supposed, whereas currently 
the autopsy rate has dropped to about 2–3%. However, reliable data 
are at present not available. The negative trend creates substantial 
problems, e.g. lack of valide death statistics, limited medical training 
and poor quality management of medicine. We assumed that a poor 
communication of the responsible doctors may be one possible reason 
for this trend. 
Methods: We have developed a new conversation approach together 
with a professional in communication. Our physicians learnt an 
appropriate conversation in compulsory seminars. Thereafter, we 
observed the effect on the autopsy rate from November 2014 to 
October 2015. After the conservation with the relatives of the deceased 
patient, the doctors had to evaluate the conservation with a special 
questionnaire.
Results: In the period from November 2014 to October 2015 490 
patients died at the department of medicine, wherefrom 133 autopsies 
were performed. This rate presents an autopsy rate of 27%. In a 
historical comparison, 412 patients died in the period from November 
2013 to October 2014 at our department, wherefrom 53 autopsies were 
performed corresponding to an autopsy rate of 13%.
Conclusion: In summary, our data confirm that an improvement in 
doctors’ conversation abilities with relatives does increase the autopsy 
rate substantially. Moreover the quality of the conversation clearly 
improved too. 
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Discontinuation and publication of randomized  
clinical trials supported by the Swiss National  
Science Foundation
Alain Amstutz1, Stefan Schandelmaier1, Roy Frei1,  
Jakub Surina1, Belinda von Niederhäusern2, Matthias Briel1 
1Basel Institute for Clinical Epidemiology and Biostatistics, Department 
of Clinical Research, University Hospital Basel; 2Clinical Trial Unit, 
Department of Clinical Research, University Hospital Basel, Basel, 
Switzerland
Background: About 25% of randomized clinical trials (RCTs) are 
prematurely discontinued; mainly due to slow recruitment of patients. 
Up to 60% of discontinued RCTs remain unpublished. The Swiss 
National Science Foundation (SNSF) promotes academic excellence 
and critically evaluates study proposals for feasibility among other 
criteria. However, completion status and publication history of 
SNSF-funded studies have never been evaluated. 

asylum center in the middle of Switzerland for the last 2 weeks, where 
an outbreak of VZV was reported few days before his arrival. 12 days 
after, the patient was diagnosed with VZV primoinfection and 
pneumonia based on clinical presentation, CT scan showing left lower 
lobe pneumonia and positive PCR from a dermal vesicle and sputum 
smear. Due to consecutive respiratory failure, the patient was intubated 
the same day. After stabilization of the respiratory situation over the 
next 4 days, clinical examination revealed complete tetraplegia and 
right-sided facial nerve palsy. MRI of the cervical spine was 
unremarkable. A liquor puncture revealed elevated protein and albumin 
with an elevated albumin ratio of 15.6 x 103 (normal range <6.2 x 103). 
Cell count was within normal limits. Positive serology for anti-
ganglioside GM1, anti-asialo GM1, and anti-ganglioside GD1b 
established the diagnosis of GBS. Possible trigger infections such as 
campylobacter or salmonellosis were ruled out by stool cultures. We 
initiated a therapy with intravenous immunoglobulins for 5 days and 
completed antiviral therapy with intravenous acyclovir for 14 days. The 
patient was extubated after a total of 8 days. Facial nerve palsy 
resolved completely and tetraplegia has been continuously improving 
since. At day 14 after immunoglobulin therapy the patient was able to 
climb stairs without external help. 
Conclusion: Herein, we report on the first adult patient with confirmed 
GBS after VZV primoinfection and with positive serology for three 
classical autoantibodies. Thus, we hypothesize that molecular mimicry 
may be the underlying mechanism for triggering GBS after VZV in 
adults as it has been shown for other preceding infections. With 
increasing immigration from tropical countries to Western Europe, the 
number of seronegative adults at risk for VZV primoinfection will rise, 
too. Complications of VZV will be encountered more frequently 
including GBS as a possible neurological sequela. 
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Unreported extra hours of residents in an internal  
medicine department: how much and what for?
Julien Castioni, Aude Giger, Marie Méan, Nathalie Wenger,  
Pedro Marques-Vidal, Gérard Waeber, Antoine Garnier 
Internal Medicine Department, CHUV, University Hospital of 
Lausanne, Lausanne, Switzerland
Background: Extra hours (EH) are common for residents. EH are 
often self-reported using cards. However whether it matches with EH 
really performed has never been even-handedly assessed. Further, the 
activities done during these EH are unknown. We aimed to compare 
self-reported EH with EH performed. Our second aim was to describe 
the activities that occurred in EH. 
Methods: We conducted the observational study MeDay (Medical 
Day) between May 26 and July 24, 2015 in the internal medicine 
department of a university hospital. Day (SDay; 08:00–18:00) and 
evening shifts (SEv; 16:30–23:00) were observed and all residents were 
included. We collected all available monthly cards wrote down by 
residents. When reported, EH were aggregated with the POLYPOINT-
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Case-report: positive drug-test for amphetamine  
in a pregnant ex-consumer due to cross-reactivity  
with α-Methyldopa
Sarah Schwertz, Gregor Herfs, Edouard Battegay 
Klinik für Innere Medizin, Universitätsspital Zürich, Zürich, Switzerland
Introduction: α-Methyldopa is a mild antihypertensive agent with  
slow onset of action, used in pregnant woman. One metabolite of 
α-Methyldopa shows structural similarity to one metabolite of 
amphetamine MDMA (ecstasy). In consequence, urine-screening tests 
may yield false-positive results for people who consumed MDMA when 
taking α-Methyldopa. No case reports or controlled studies are 
published about this in Switzerland. 
Case-report: A 32-year-old woman from Philippines, pregnant in the 
13th week, entered Switzerland 3 days before hospitalization. 
Somnolence of unknown origin was the reason for referral to hospital. 
Hypertension of this patient was untreated for 10 years. The 
consumption of MDMA was stopped 3 years ago. At admission, she 
had symptoms of right-ventricular decompensation due to a 
hypertensive emergency. After starting a triple therapy with Nifedipin, 
Labetalol and α-Methyldopa, the cardiac situation improved. Because 
of somnolence, urine was tested for amphetamine, albeit the patient 
had denied any consumption of ecstasy. The first urine test before 
starting antihypertensive therapy was normal, but the second test was 
positive for amphetamine. Further specification showed only one 
metabolite of MDMA (HMA). In final evaluation, the reason for transient 
somnolence was determined to be posterior reversible encephalopathy 
syndrome due to untreated hypertension. 
Conclusion: Only one metabolite (HMA) and no other expected 
metabolites of MDMA suggest a false positive result for MDMA 
consumption. A normal urine-test before starting with α-Methyldopa in 
this patient, and the positive test after beginning therapy indicates 
cross-reactivity of MDMA with α-Methyldopa. In contrast to 
Switzerland, this interaction is a huge problem in the United States 
because of higher prevalence of untreated hypertension and 
concurrent drug-abuse. 

Objective: To assess completion and publication status of human 
health care RCTs supported by the SNSF, and to compare the results 
with corresponding RCTs not supported by the SNSF.
Methods: We had access to proposals of all RCTs that were ever 
funded by the SNSF up to 2015. In teams of two, we extracted details 
about study design, recruitment of participants, outcomes, and 
analysis. For each RCT, two investigators independently searched 
subsequent publications from which we abstracted the achieved 
sample size and reported reasons for discontinuation. In addition, we 
approached all principal investigators for additional publications and 
details about trial discontinuation. We explored potential risk factors 
associated with discontinuation and non-publication using 
multivariable logistic regression. 
Results: We included 101 RCTs that were supported by the SNSF 
between 1986 and 2015. Of these, 53 (52%) were published as 
peer-reviewed journal articles and 95 (94%) principal investigators 
responded to our survey. Overall, 61 (60%) RCTs were completed as 
planned, 34 (34%) RCTs were discontinued (all due to slow 
recruitment), and the completion status remained unclear for 6 (6%) 
RCTs. The multivariable regression analysis suggested that non-
publication was more likely for discontinued trials (adjusted OR 2.66, 
95% CI, 1.01 to 7.21) and in a trend for older trials (adjusted OR 0.96, 
95% CI, 0.85–1.08). Compared to RCTs not supported by the SNSF, 
SNSF-funded RCTs were equally likely to be discontinued due to slow 
recruitment (adjusted OR 2.05, 95% CI, 0.90–4.87) and compared to 
industry-sponsored RCTs more likely to be discontinued due to slow 
recruitment (adjusted OR 7.69, 95% CI 3.91–15.20).
Conclusion: About one third of RCTs funded by the SNSF were 
discontinued, all due to slow recruitment, and 48% were not published 
in a scientific journal. Trial discontinuation was associated with 
non-publication. Approval and support from the SNSF does not seem 
to lower the risk for discontinuation and non-publication of RCTs in 
Switzerland. 
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Impact of nutritionally ‘at-risk’ on in-hospital mortality,  
length of hospital stay and costs among patients  
hospitalized in an internal medicine ward
Saman Khalatbari-Soltani, Pedro Marques-Vidal 
Internal Medicine, University Hospital of Lausanne (CHUV), 
Lausanne, Switzerland
Introduction and aims: Being nutritionally “at-risk” increases 
in-hospital mortality, length of stay (LOS) and costs, but the impact on 
actual costs has seldom been assessed. We aimed to determine the 
prevalence of being nutritionally ‘at-risk’ and its impact on in-hospital 
mortality, LOS and costs. 
Methods: Retrospective analysis of administrative data for years 2013 
and 2014 of the department of Internal Medicine of the Lausanne 
university hospital (8541 patients, aged 72.8 ± 16.5 years, 50.4% 
women). Being nutritionally “at-risk” was defined as a Nutritional risk 
screening-2002 (NRS-2002) score ≥3. Clinical variable included vital 
status at discharge (alive or dead). LOS was defined as the number of 
days from admission to discharge. Total cost was defined as the actual 
costs incurred by the hospital to treat the patient during hospitalization 
(i.e. expenditures related to treatments, consultants, X-rays, etc.). 
Results: Of 2539 patients screened, (433/670) 64.6% in 2013 and 
(1172/1869) 62.7% in 2014 were considered “at-risk”; compared to 
patients with cancer, patients discharged with another diagnosis had a 
lower odds of being nutritionally “at-risk”. After multivariate adjustment, 
“at-risk” patients in year 2014 had a 3.7-fold higher risk (95% 
confidence interval: 1.91; 7.03) of in-hospital mortality than patients 
“not at-risk”. Conversely, no difference was found for LOS [multivariate-

adjusted average ± standard error: 14.1 ± 0.9 vs. 15.2 ± 0.6 days 
(P-value = 0.319) and 14.8 ± 0.5 vs. 15.6 ± 0.4 days (P-value = 0.155) 
in years 2013 and 2014, respectively]. Finally, patients nutritionally 
“at-risk” had higher overall costs than “not at-risk” patients: 5642 ± 
1480 CHF and 5529 ± 847 CHF in years 2013 and 2014, respectively. 
Conclusion: Nutritionally “at-risk” patients have high in-hospital 
mortality and health costs. Adequate screening and proper nutritional 
management are potentially life and cost-saving attitudes. 
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What makes a medical patient complex in the  
hospital setting
Baptiste Crelier1, Drahomir Aujesky2, Jacques Donzé2 
1Bern University; 2Bern University Hospital, Inselspital, Bern, 
Switzerland
Introduction: Care of complex patients are a daily challenge in the 
hospital setting, with a direct impact on the health care costs. Age and 
comorbidities are probably important factors contributing to the patient 
complexity, but little is known about the characteristics of complex 
patients, in particularly in the hospital setting. Therefore, we aim to 
identify the characteristics of patient’s complexity in the hospital 
setting. 
Methods: We conducted a cross-sectional study in which we surveyed 
the physicians from the medical wards of 3 large Swiss hospitals 
between July and October 2015. All physicians involved in patient care 
(residents, attending, faculties) were invited to participate to the survey 
via Email, with a reminder 2 weeks later. All physicians working in 
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A case of dapsone-induced methaemoglobinemia
Elisavet Moutzouri, Stella Fahrni, Danny Anthony,  
Peter E. Ballmer 
Department of Internal Medicine, Kantonsspital Winterthur,  
Winterthur, Switzerland
Introduction: Dapsone (4,4’-diaminodiphenyl sulfone) is a sulfone 
antibiotic traditionally considered as an antileprosy drug. Nevertheless 
dapsone has many off-label uses, namely in the treatment of 
dermatologic conditions, and in the treatment and prophylaxis of 
Pneumocystis jiroveci pneumonia.
Case: We report the case of a 79-year-old woman who presented to 
our Emergency Department complaining about progressive weakness 
over the last days. On the day of admission the patient was afebrile, 
tachycard (110/min) and her blood pressure was markedly increased 
(210/95 mm Hg). Her respiratory rate was 20/min. Peripheral oxygen 
saturation measured by digital pulse oxymetry showed a value of 86% 
on 10 L high-flow oxygen. A chest-X-ray was normal. All other relevant 
haematological, biochemical, and radiological parameters were within 
normal limits. Arterial blood gas analysis revealed an abnormally 
increased methaemoglobin concentration of 15.9%. The patient has 
been receiving prednisolone 12.5 mg/d for 1 year and additionally 
dapsone (150 mg/d) for the last 3 months due to a dermatologic 
condition (pemphigus foliaceus). We diagnosed a dapsone-induced 
methaemoglobinemia. Subsequently dapsone was stopped and a 
treatment with 50 mg i.v. methylene blue was initiated (1 mg/kg in  
100 ml over 15 minutes) for 3 consecutive days. Methaemoglobin 
concentration on discharge was 6.4% and the patient was feeling 
significantly better. Therapy with dapsone was definitely discontinued.
Discussion: Methaemoglobin contains oxidized haeme iron (Fe3+) and 
is unable to bind O2. Methaemoglobin is only found in trace amounts in 
normal red cells. The causes of methaemoglobinemia can be inherited 
or acquired. Adverse reactions against medications or other 
substances comprise the majority of acquired cases. Methaemoglobin 
concentrations >40% may lead to respiratory depression, circulatory 
shock, seizures and death. Concentrations <20% usually lead to 
fatigue and progressive weakness. The ratio of oxyhaemoglobin to 
total haemoglobin is measured using a standard pulse oxymetry, 
therefore when methaemoglobin is present, the oxygen saturation 
measured with pulse oxymetry may be lower than the oxygen 
saturation calculated, based on an arterial blood gap (saturation gap). 
Conclusion: Although Methaemoglobinemia is an uncommon 
disease. It should be suspected in the presence of cyanosis and a 
saturation gap (disparity) between SaO2 and SpO2. 
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Intensive care at the end of life: internal medicine  
and intensive care physicians’ perceived roles  
during triage
Stéphane Cullati, Patricia Hudelson, Mathieu Nendaz, Bara Ricou, 
Pierre Dayer, Thomas Perneger, Monica Escher 
Geneva University Hospitals, Geneva, Switzerland
Introduction: The decision to admit a patient to intensive care (ICU) 
at the end of life is complex. Effective triage warrants good 
collaboration between the referring physician and the ICU physician. 
Mutual acceptance of each other’s roles are determinants of 
collaboration. The aim of this study is to explore referring and ICU 
physicians’ perceptions of their roles during triage. 
Methods: Individual, in-depth interviews with 12 internal medicine 
(MED) and 12 ICU physicians working in the Geneva University 
Hospitals. Physicians reflected on their experiences of ICU admission 
decision making. Interviews were analyzed using a thematic approach. 
Results: Physicians reported two types of roles: practical roles and 
identity roles. MED physicians’ practical roles include recognizing the 
signs of severity, calling the ICU physician at the right moment, 
collecting and imparting relevant information to the ICU physician, and 
making life-death decisions. ICU physicians’ practical roles include 
personally assessing the patient, making quick decisions, being a 
gatekeeper to the ICU, and making life-death decisions. ICU and MED 
physicians share common perceptions about each other’s expected 
roles. In circumstances of great uncertainty, imparting relevant 
information is considered central to triage by both MED and ICU 
physicians, so they feel reasonably comfortable with the decision. This 
aspect of triage is often referred to as “convincing” the ICU physician.  
It is described as bargaining, which MED physicians sometimes feel  
to be burdensome. Regarding identity roles, MED physicians perceive 
themselves as leaders and partners of ICU physicians during triage, 
while ICU physicians see them mostly as a help. ICU physicians 

each medical ward were eligible to participate only once, and the 
survey was anonymous. The survey instrument was developed based 
on a literature review, and clinical experience. The survey contained 21 
close-ended questions on characteristics that might influence patient 
complexity with answer on a scale from 1 (no influence) to 4 (great 
influence).
Results: Among the 111 responders (response rate 53%), 65.5% (n = 
72) were resident, 25.5% (n = 28) attending, and 9% (n = 10) faculty. 
Comorbidity was the most overall frequently rated characteristics that 
was considered to influence patient complexity, with 95% (n = 106) of 
the responders rating this characteristics as having either a moderate 
(26%, n = 29), or a high (69%, n = 77) influence on patient complexity. 
The 9 other most frequently characteristics rated as high influence 
were the number of medication changes (47%, n = 52), a psychiatric 
disease (46%, n = 51), difficulties in the communication with the 
patient (46%, n = 51), aggressiveness (47%, n = 52), drug or alcohol 
abuse (41%, n = 46), interdisciplinary communication (45%, n = 50), 
number of drug prescription (41%, n = 46), coordination of care (43%, 
n = 47). Between the 6 categories of characteristics, patient diagnoses 
and comorbidities was rated as the most important factors. 
Conclusions: Most important factors identified as influence the 
patient complexity in the hospital setting were patient comorbidities,  
in particularly psychiatric disease, communication difficulties (with  
the patient, and also interdisciplinary), number and changes of 
medication, drug or alcohol abuse, and coordination, and patient 
aggressiveness and limited mobility. 
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Overfeeding of an elderly chronically ill patient with  
renal insufficiency by overdosed protein ingestion
Stella Corinna Fahrni, Maya Rühlin, Eliane Schupp,  
Peter E. Ballmer 
Kantonsspital Winterthur, Winterthur, Switzerland
Introduction: Chronic disease in the elderly patient is often 
associated with malnutrition and has negative effects on health-related 
quality of life, morbidity and mortality. It is therefore important to 
guarantee the intake of the energy and protein needs. Protein 
requirements rise with age and in case of illness. The recommendation 
of daily protein intake for elderly people is between 0.8 and 1.2 g/
kgBW/day, and even more for chronically ill patients with severe 
catabolism. Here we present the history of an elderly chronically ill 
patient with renal insufficiency who received protein substantially 
exceeding his needs.
Case: An 84-year-old man with squamous-cell carcinoma of the 
tongue base and chronic renal insufficiency was admitted to our clinic 
due to deterioration of renal function (Kreatinin 190 umol/L, GFR of  
27 ml/min/1.73 m2; AKIN stadium I) with an increased blood urea of  
60 mmol/L and a progressive poor general condition. He complained 
of reduced appetite and intermittently vomiting in the morning hours. 
Oral fluid administration was difficult because of dysphagia and 
vomiting. Physical examination was unremarkable. The current body 
weight (BW) was 75 kg, BMI 26.2 kg/m2. After percutaneous 
radiotherapy of the oropharynx including affected lymph nodes on both 
sides three months prior, calorie requirement was ensured via a PEG 
(percutaneous endoscopic gastrostomy). The excretion of urea 
nitrogen was increased by 29% and the urinary sediment was inactive. 
These pathological findings were interpreted as acute kidney injury, 
chronic renal insufficiency and overdosed protein supply with a nutrient 
solution consisting of a very high energy- and protein content (2 kcal/
ml; 1500 ml/12 hours = 150 g protein daily = 2 g/kgBW/day). After 
reducing protein intake, the kidney function and blood urea (20.8 
mmol/L) rapidly improved (Kreatinin 118 umol/L, GFR of 49 ml/min/ 
1.73 m2; KDIGO stadium G3a).
Conclusion: Protein ingestion exceeding 1.2 g/kgBW/day can be 
harmful for an elderly person with renal insufficiency. Therefore 
adequate protein, energy and fluid ingestion should be adjusted 
individually for each patient according to age, weight, sex and clinical 
condition. A supply of protein higher than 1.2 g/kgBW/day should be 
supervised by regularly measuring kidney function in order to avoid 
aggravation of a renal insufficiency by the protein load. 
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tasks regrouped in six groups. Besides, we created five non-exclusive 
context variables: patient, computer, phone, colleague, and 
perturbation (table): instead of inaccurately inferring time spent with 
patients, we measured it precisely, no matter the activity. Even with 
2640 possible combinations, observers were able to memorize all 
definitions of activities. A dedicated tablet application was designed 
internally than developed by our IT department (figure). Any change of 
activity or context didn’t require a full new entry, allowing observations 
to be recorded up to the second. Observers could correct any error. At 
the end of the shift, data were automatically sent by secured email to 
investigators and collected in a worksheet, ready to be statistically 
processed.
Results: One observer was sufficient to observe one resident at the 
time. Feedbacks about usability of the tablet application were positive. 
We collected 696.7 hours of observation requiring 862.5 work hours 
(ratio 1.23) for our 7 observers, including training sessions. Overall, 
15,541 activities were recorded. We counted 486 unique combinations 
of activities and context. The median duration of an activity was 69 sec 
(IQR 31–170 sec; range 1 to 8263 sec).
Conclusion: Accuracy and usability were good at providing significant 
data about daily activities of residents. Our dedicated application and 
method didn’t require outsized training. Moreover, it is customizable to 
fit other clinical settings. We will keep it freely available for similar 
studies in order to better understand current medical setting and 
monitor future changes.

perceive themselves as leader and helpful. ICU identity roles include 
gatekeeping, and life-death decision making, which are sometimes felt 
to be burdensome.
Conclusion: MED and ICU physicians mention practical and identity 
roles. They share common perceptions of each other’s roles. Some 
roles however are felt to entail a burden. It may influence the quality  
of interactions, and therefore the quality of the collaboration between 
physicians.
Funding: Swiss National Science Foundation, NRP 67 “End-of-life” 
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Comparison of 2009 and 2015 Swiss hypertension  
guidelines in a hypertension cohort in primary care
Stéphanie Giezendanner1, Katja Henny-Fullin2, Daniel Buess2,  
Anja Handschin2, Peter Tschudi1, Jörg Leuppi2, Thomas Dieterle2, 
Andreas Zeller1 
1Centre for Primary Health Care, University of Basel, Basel; 
2University Department of Medicine, Cantonal Hospital Baselland, 
Liestal, Switzerland
Background: In 2015, Swiss Hypertension Guidelines (SHG) changed 
the threshold for hypertension control in patients with complicated 
hypertension (i.e. diabetes mellitus and kidney dysfunction) from 
130/80 to 140/85 mm Hg. The objective of this study was to describe 
how guideline changes affect the prevalence of controlled 
hypertension in a primary care population of hypertensive patients. A 
further goal of this analysis was to compare characteristics of patients 
with controlled complicated arterial hypertension as defined according 
to the 2009 SHG to those defined according to 2015 SHG. 
Methods: The Swiss Hypertension Cohort Study (HccH) was a 
prospective observational longitudinal cohort study that started in 
2006 with an annual follow-up until 2013. 87 general practitioners 
provided data on demographics, cardiovascular risk factors, 
pharmacological and non-pharmacological treatments, comorbidities 
and cardiovascular events in hypertensive patients attending their 
practice. Differences in the characteristics of patients with complicated 
arterial hypertension and considered to be controlled according to 
2009 SHG respectively 2015 SHG were assessed. 
Results: Data from 1004 patients were available at baseline. 
Hypertension control rates increased from 33% to 41% when taking 
into account the definitions from 2009 and 2015 SHG, respectively. 
Complicated hypertensive patients considered to be controlled 
according to 2015 SHG had a higher prevalence of moderate alcohol 
consumption (18.2 vs. 5.0%, p = 0.005), smokers (16.9 vs. 7.0%,  
p = 0.034), diabetes mellitus (DM) (74.0 vs. 55.0%, p = 0.007), higher 
postprandial blood glucose levels (7.6 vs. 6.0 mmol/l, p = 0.051) as 
well as coronary artery disease (CAD) (24.7 vs. 15.0%, p = 0.077) 
compared to patients being controlled for hypertension according to 
2009 SHG. 
Discussion: Compared to 2009 SHG, application of cut-off values 
defined by the 2015 SHG resulted in an increase in hypertension 
control rates by 23%. However, patients considered to be controlled for 
arterial hypertension according to 2015 SHG appear to have a higher 
prevalence of alcohol consumption, smokers, DM and possibly CAD, 
when compared to those being controlled according to 2009 SHG. 
Thus, despite higher control rates, patients with complicated 
hypertension appear to be at higher cardiovascular risk and might 
need closer attention than currently suggested by SHG 2015. 
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A tool to record activities of residents: the dedicated  
tablet application of the Medical Day study
Antoine Garnier1, Nathalie Wenger1, Aude Giger1, Julien Castioni1, 
Raphael Santos2, Olivier Pignolet2, Gérard Waeber1, Marie Méan1 
1Internal Medicine Department; 2IT Department, University Hospital  
of Lausanne, Lausanne, Switzerland
Background: Evolution of information technologies (IT) and 
healthcare imply adaptations of the organization of residents and 
questions its efficiency. The Medical Day (MeDay) study was designed 
to accurately describe resident’s daily activities, IT utilization and  
time spent with patients, to understand current issues and future 
challenges. Because available IT tools aren’t effective to record 
multiple and fast-switching activities, we aimed to develop a tool to 
record daily activities of residents, increasing accuracy while reducing 
complexity of observation.
Method: We conducted the MeDay study between May 26 and July 
24, 2015 in the internal medicine department of a university hospital. 
From a large first list, we reduced possible activities to 22 exclusive 
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Results: The top 1% outliers (183 patients) caused 9.54% of total 
hospital case costs or mean costs of CHF 101,059 (± 13,586 [SD]) per 
inpatient and the top 5% outliers (916 patients) resulted in 24.22% of 
total hospital case costs or average costs of CHF 51,279 (± 13,326) 
per inpatient. Top 1% outliers had a mean length of stay of 38 (± 6) 
days including 13 (± 7) ICU days on average and top 5% outliers 
caused a mean hospital stay of 22 (± 6) days including 7 (± 6) ICU 
days on average. Tables 1 and 2 show the main results for the 
subgroups. Principal diagnoses were cancer, acute abdomen and 
septicaemia. 
Discussion/conclusion: The top 5% outliers resulted in fivefold 
higher case costs than average, and the top 1% even in tenfold. 
Considerable parts of these costs seem to be associated with 
extensive ICU stays. Early strategical guidance including ethical 
considerations may facilitate timely decision making and reduce total 
costs without withholding or rationing adequate therapy. Additional 
cost-saving interventions may include the consideration of IMC for 
appropriate ICU cases, critical review of elective indications, early 
triage of the palliative care pathway and the improvement of hygiene 
standards. 
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Learning from “outliers”?: Analysis of high-cost  
patients in a Swiss teaching hospital and potential  
cost-saving interventions – “the outlier study”
Jonas Villinger1, Philippe Scheuzger2, Mary-Monica Papaux1,  
Verena Wilzeck1, Jana Efe1, Jürg Hans Beer1,3 
1Internal Medicine; 2Management Board, Cantonal Hospital Baden, 
Baden; 3Laboratory for Platelet Research, Center for Molecular 
Cardiology, University of Zurich, Zurich, Switzerland
Introduction: A small portion of patients are consuming a relevant 
part of the total healthcare costs. The aim of the study is to analyse the 
costs of these high-cost patients (outliers) in a Swiss teaching hospital 
and to define strategies to reduce them. 
Methods: We analysed data from 18,338 annual inpatients of a Swiss 
380 bed teaching hospital in 2014 and selected the top 1% and 5% of 
the patients by costs. The analyses covered patient characteristics, 
costs, length of stay, ICU days, diagnoses and admission and 
re-admission status. We compared the results across hospital 
departments. 

Table 1: Subgroup analyses of top 1% outliers.

 # 
Cases

Total costs Mean costs Mulitple of 
total hospital 
mean costs

Mean length 
of stay (days)

# ICU 
admission

Mean ICU 
days

# 
Emergency 
admission

# Elective 
admission 
& transfer

Total top 1% outlier 183 CHF 18’493’742 CHF 101’059 9.7x 37.7 115 13.0 106 76

Medicine 75 CHF 7’175’997 CHF 95’680 9.2x 36.4 51 51.0 54 21

General Surgery 68 CHF 6’898’581 CHF 101’450 9.8x 37.1 45 10.9 27 41

Orthopedics 24 CHF 2’808’751 CHF 117’031 11.3x 54.8 14 8.1 17 7

Gynaecology & Obstetrics 6 CHF 628’071 CHF 104’679 10.1x 37.2 3 8.8 0 6

Emergency 6 CHF 709’409 CHF 118’235 11.4x 1.0 0 0.0 6 0

Urology 3 CHF 212’170 CHF 70’723 6.8x 24.0 2 9.4 2 1

Neonatology 1 CHF 60’761 CHF 60’761 5.9x 40.0 1 0.7 0 0

Table 2: Subgroup analyses of top 5% outliers.

 # 
Cases

Total costs Mean costs Mulitple of 
total hospital 
mean costs

Mean length 
of stay (days)

# ICU 
admission

Mean ICU 
days

# 
Emergency 
admission

# Elective 
admission 
& transfer

Total top 5% outlier 916 CHF 49’971’620 CHF 51’279 4.9x 22.3 305 6.9 561 343

Medicine 399 CHF 19’779’966 CHF 49’574 4.8x 23.1 138 9.0 333 65

General Surgery 293 CHF 15’749’610 CHF 53’827 5.2x 20.9 113 5.8 119 174

Orthopedics 118 CHF 6’301’964 CHF 53’406 5.1x 26.9 28 5.5 75 42

Gynaecology & Obstetrics  50 CHF 2’330’989 CHF 46’620 4.5x 19.6 14 2.9 9 41

Urology  28 CHF 1’279’637 CHF 45’701 4.4x 19.1 12 3.0 9 19

Pedeatrics  10 CHF 348’380 CHF 34’838 3.4x 15.1 0 0 8 1

Neonatology  10 CHF 386’122 CHF 38’612 3.7x 26.7 0 0 0 1

Emergency   8 CHF 794’951 CHF 99’369 9.6x 1.0 0 0 8 0
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A survey of ethical support in a tertiary hospital:  
Importance, accuracy of the current support and needs
Markus Hofer1, Marianne Keller1, Berthold Rasche1,  
Brigitte Eberhard1, Pater E. Ballmer2, Committee on  
Clinical Ethics, Workging Group: Survey of Ethical Support 
1Kantonsspital Winterthur; 2Departement of Internal Medicine, 
Kantonsspital Winterthur, Winterthur, Switzerland
Introduction: In 2015 we established a new ethical support system 
(ESS). The aim of this study was to evaluate the status of the ESS 
before implementation of the new one and the needs of ethical support 
in relation to patient’s care. 
Methods: We performed an anonymous, internet based survey of all 
employees with patient contact in our hospital. 19 questions of the 
following three topics were asked: 1.) How important are ethical issues 
in everyday practice? 2.) How is the support for ethical concerns?  

3.) What are current needs for ESS in relation to patient’s care?  
The following two groups (only nurses and doctors) where compared: 
Departments mainly doing surgical services (group A: surgery, 
obstetric, anaesthesiology) and all others (group B). 
Results: Between 9/15 and 12/15 392 employees completed the 
survey (80% females). The majority were nurses (60%, of which 91% 
females), 24% were medical doctors (52% females) and the remaining 
16% worked in the paramedical field. From the whole group of nurses 
and doctors 37% (80% females) work in group A. The majority (66%) 
of this group was confronted a least once a week with an ethical issue. 
More than one third (38%) had the feeling to be left alone with ethical 
concerns and the majority (70%) would have liked to have improved 
ethical support. There was no differences between the groups, gender 
and professions in these questions. However, doctors and male 
employees were significantly more satisfied with the actual ESS (40% 
vs 25% in nurses and 49% vs 24% in females, respectively). Within the 
last 3 months, only half of responders (51%) had the need to discuss 
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care and more than one third had the feeling to be left alone in ethical 
concerns. 2.) Half employees had the need to discuss an ethical issue 
in the last three months. 3.) There was no significant difference 
between nurses and doctors according to the frequency of ethical 
issues, but nurses were significantly less satisfied with the current 
ethical support than doctors. 

an ethical patient issue (significant more females and nurses). Only 
one third (31%) would have liked to discuss an ethical issue with the 
supervisor, more than half preferred to discuss the ethical issue with 
colleagues (54%) and/or with an ethically experienced consultant 
(51%) and/or in a multidisciplinary case discussion (64%). 
Conclusions: This survey shows 3 majors findings: 1.) The majority of 
the staff is regularly (weekly) confronted with ethical issues in patient 
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Learning modalities during attending rounds in  
university hospital practice. A socio-anthropological  
point of view
Sarah Bonnard 
Faculté des Sciences Sociales et Politiques, Université de Lausanne, 
Lausanne, Switzerland
Introduction: Attending rounds in hospital practice appear as a 
particular moment of supervision and transmission of knowledge, 
skills and attitude by experienced doctors (attendings) to doctors in 
training (residents and medical students). Our research project took 
place in a multidisciplinary and cross-faculty context (Faculty of Social 
and Political Sciences and Faculty of Biology and Medicine). It aimed 
to point out the learning modalities in action during attending rounds.  
It also aimed to understand how learning is influenced by the different 
ways of conducting attending rounds (i.e. round formats). 
Methods: Ethnographic data collection: participant-observation and 
comprehensive interviews with professionals and patients concerned 
by an attending round. Our qualitative analysis considers 
anthropological and social sciences literature.
Results: Between April and July 2014, we observed 19 attending 
rounds (39 patients) in an internal medicine ward and realized 16 
comprehensive interviews (7 patients and 12 doctors). We noted two 
major round formats: the IN format, in which the case presentation 
takes place at the bedside and the OUT format, in which the case 
presentation takes place in the hallway. We identified six different 
learning modalities: the “attending’s role model”, the “learners’ cases 
presentation”, the “teaching of clinical skills”, the “attending’s cases 
narration”, the “attending’s questions to the learners” and finally the 
“learners’ questions to the attending”. They are discussed according to 
two dimensions: (a) the professional socialization – who appears with 
vertical logic from the experienced doctors to the learners and/or 
learners’ own horizontal logic – and (b) the learning environment. 
Conclusion: Our analysis suggests to think the attending rounds as a 
unique educational moment, during which the chosen format (IN/OUT) 
will impact on the learning modalities and during which diverse 
learning modalities help develop knowledge, skills and attitude. In term 
of socialization, bottom-up mechanisms are encouraged when doctors 
are outside the patient room or when the learners share values 
(student role conceptions). Finally, although attending rounds are a 
sharing place between experienced doctors and learners, they are 
also perceived as a place for learners’ surveillance. 

Bonnard S., 2015, Les grandes visites comme espace clinique et pédagogique, 
UNIL SSP, http://serval.unil.ch/?id=serval:BIB_S_000000022374 
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Introducing the Multimorbidity Interaction Severity  
Index (MISI): initial data 
Dimitri Nikolas Gassmann1,2,3, Marcus Cheetham1,2,3,  
Barbara M. Holzer1,2,3, Klarissa Siebenhüner1,2,3,  
Claudia Meindl-Fridez1, Mike Martin2,3,4, Edouard Battegay1,2,3 
1Department of Internal Medicine, University Hospital Zurich; 2Center 
of Competence Multimorbidity, University of Zurich; 3University 
Research Priority Program: Dynamics of Healthy Aging, University of 
Zurich; 4Division of Gerontopsychology and Gerontology, Department 
of Psychology, University of Zurich, Zürich, Switzerland
Background: Multimorbidity (MM) presents a challenge to clinical 
decision makers. Clinical practice guidelines inadequately address 
potentially harmful interactions within and among diseases and 
treatments and the resulting therapeutic conflict. There is as yet no 
broadly implementable patient-specific measure of MM severity that 
accounts for harmful interactions and therapeutic conflict. We 
determined whether the new Multimorbidity Interaction Severity Index 
(MISI) reliably distinguishes between patients of low versus high 
therapeutic conflict. 
Method: We generated two hypothetical patient cases, each with six 
concurrent morbidities. One case (i.e., low conflict case) had a low and 
the other (i.e., high conflict case) a high potential for harmful 
interactions and therapeutic conflict. All possible interactions between 
diseases and treatments were extracted from each case’s record into a 
multimorbidity interaction matrix. N = 18 experienced MM clinicians 
judged the interactions based on their judgment of the likely resource 
utilization needed to manage the interactions (our measure of severity) 
and the MISI automatically generated for each clinician an index of 
MM severity of each case. 
Results: The MM severity index was M = 35.83 (SD = 14.54) for the 
low conflict case and M = 66.27 (SD = 23.32) for the high conflict case. 
Intra-class correlation (ICC) analysis of the absolute index of MM 
severity indicated a good level of inter-rater agreement in differentiating 
between the two cases (1 – ICC = 64). ICC analysis showed also a 
good degree of consistency in inter-rater agreement of MM severity 
(ICC = 0.65). 
Conclusion: The data show that the MISI reliably differentiates 
between our hypothetical multimorbid patients in terms of the severity 
of harmful interactive effects and therapeutic conflict. This suggests 
that further development of the MISI is reasonable. The aim of this is 
to support, decision making in patient-centered assessment and 
management of MM. 
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Cannabinoid Hyperemesis syndrome:  
when the patient’s history explains a paradox 
Oscar Ormachea, Enos Bernasconi, Marco Pons,  
Tanja Fusi-Schmidhauser 
Medicina Interna, Ospedale Civico di Lugano, Lugano, Switzerland
Background: Cannabinoid d Hyperemesis Syndrome (CHS) is a  
novel clinical entity, described for the first time in 2004 in a series of 
Australian chronic cannabinoid users. CHS is characterized by 
recurrent episodes of severe nausea, intractable vomiting and 
abdominal pain, the latter partially relieved by continuous hot 
showering or hot bathing. The pathophysiological mechanism is not 
clear, although the involvement of the CB1 receptor in the 
gastrointestinal mucosa with a cannabinoid paradoxic effect has been Learning modalities characteristics.
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were ten cases. Skin lesions may be indistinguishable from impetigo. 
Transmission usually occurs through close contact and under poor 
sanitary conditions. Vacination protects against toxin-mediated invasive 
disease but not against colonization. 
Case report: A 30 year old Eritrean refugee living in Switzerland for 
two months suffered from an itching genital ulcer and multiple painful 
cutaneous lesions up to three centimeter in diameter on his legs and 
in the pectoral region. These symptoms started about 10 days earlier. 
He was afebrile and his vital signs were normal. Blood tests were 
normal including a screening test for syphilis. Treatment with co-
amoxcillin and disinfectants was initiated. Cultures from an ulcer swab 
grew non toxigenic corynebacterium diphtheriae and group A 
streptococci. C. diphtheriae was resistant to penicilline and 
intermediate susceptible to co-amoxicillin. According to resistsance 
tests treatment was switched to doxycyclin. Two weeks later all lesions 
were completely healed. There were no additional cases in the 
patient’s environment. 
Discussion: Refugees may suffer from infections they acquire before 
or during their travel to Europe. Since our patient was in Switzerland 
for two months and the incubation period usually is two to five days, 
transmission might have occurred in the refugee accommodation. 
Cutaneous diphtheria is a rare diagnose probably sometimes missed 
when empirically treated without culture. Penicilline or erythromycin 
are recommended as standard treatment. To avoid transmission 
through contaminated environment, disinfection is indicated. 
Conclusion: Our patient may point to a link between the facts of  
rising numbers of refugees and of cases with cutaneous diphtheria in 
Switzerland. Refugee accomodations with their distinct living 
conditions may promote the (re-)emergence of infections. We have to 
be aware of this epidemiologic threat and perform microbiologic tests 
before starting empiric treatment. 
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Atypical scurvy associated with anorexia nervosa
Raphaël André1, Aline Gabrielli1, Emmanuel Laffitte2, Omar Kherad3 
1Médecine Interne; 2Dermatologie, Hôpitaux Universitaires de Genève 
(HUG); 3Médecine Interne, Hôpital de La Tour, Genève, Switzerland
Introduction: Scurvy or “Barlow disease” is an old disease due to 
vitamin C deficiency that leads to skin and mucosal lesions. In this 
case, we report a 48 year-old-woman that suffers from a rare 
association: anorexia and scurvy. 
Methods: This case report describes clinical manifestations and 
treatment of scurvy in a patient admitted for severe denutrition. We 
also undertook a systemic literature review about anorexia and scurvy. 
Results: Our patient had severe peripheral skin ulcerations and 
laboratory tests confirmed vitamin C deficiency. After a systematic 
review of literature in Medline via Pubmed, only 3 cases of scurvy 
related to anorexia are descibed since 1975. Scurvy is associated with 
several clinical manifestations that include cutaneous, mucosal and 
bony lesions. Whereas skin lesions are characterised by purpura, 
perimalleolar oedema, perifollicular haemorrhage and alopecia, 
mucosal lesions are characterised by glossitis, hypertrophic or 
haemorrhagic gingivitis and receding gum. Other manifestations are 
described such as arthritis, dysphagia, asthenia and abnormal bone 
metaphysis on the bone X-ray. The treatment consists in an oral or 
intravenous vitamin C supplementation. In the literature, dose varies 
from 125 to 1000 mg/day, with a duration going from 15 days to 3 
months. Skin lesions of our patient resolved quickly after oral 
supplementation at a dose of 1000 mg/day. 
Conclusion: Diagnosis of scurvy is sometimes difficult and should be 
evoked in presence of specific clinical signs. Anorexia and scurvy is a 
very rare association that requires an early vitamin C substitution as 
well as a psychiatric evaluation. 
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Transformation of international guidance into national 
recommendation on best care for the dying: the Swiss 
experience 
Steffen Eychmüller1, Barbara Grossenbacher-Gschwend2,  
Taskforce Sterbephase, Palliative ch 
1Palliativzentrum, Inselspital Bern University Hospital, Bern; 
2Palliativzentrum, Kantonsspital St. Gallen, St. Gallen, Switzerland
Background: With the Liverpool Care Pathway for the dying patient 
(LCP) approach ending in 2014, Swiss health care institutions who had 
successfully introduced LCP earlier started an initiative to redefine 
guidance for best care for the dying. 
Aim: The Swiss Association for Palliative Care mandated a group of 
experts from across the multilingual country to develop a national 

postulated. Abstinence induces a complete remission of this complex 
clinical picture, which may mimic a broad spectrum of differential 
diagnosis with extensive and expensive investigations and costly 
hospitalisations. 
Case report: A 34-year-old woman was admitted to our emergency 
department with worsening symptoms of nausea, vomiting, abdominal 
epigastric pain and shivering. Pain relieve was achieved by taking a 
hot shower every 20 minutes or remaining in the hot bathtub all night 
long. Antiemetic therapies were not beneficial. The clinical examination 
was unremarkable, vital signs were within normal range, laboratory 
testing showed a mild leucocytosis and a hypokalaemia, attributable to 
multiple episodes of vomiting. A throughout accurate medical history 
was taken. The patient finally admitted a prolonged daily use of 
cannabis for the last 16 years. A urinary toxicology screen confirmed 
the anamnestic report. From an outpatient follow-up interview several 
months after discharge we inferred the patient’s complete abstinence 
from cannabis consumption, which was correlated with a total 
remission of her symptoms. Therefore, we concluded that the patient’s 
clinical picture was imputable to a CHS. 
Conclusions: Cannabinoid Hyperemesis Syndrome is a rare condition 
which affects chronic cannabis consumers. Clinical typical 
manifestations are nausea, vomiting and abdominal pain, the latter 
partially relieved by continuous hot showering or hot bathing. Since 
recreational drug users tend to conceal their addiction profile, it is of 
utmost importance to proceed to an accurate medical history. We think 
that clinicians should be aware of this condition, in consideration of the 
increasing role cannabinoids play in current global medical practices. 
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The biomarker MR-proANP predicts all-cause  
mortality and adverse outcome in a 10-year prospective  
study of community patients
Jonas Odermatt, Lara Hersberger, Rebekka Bolliger, Philipp Schuetz 
Medical University Department, Kantonsspital Aarau AG, Aarau, 
Switzerland
Background: The atrial natriuretic peptide (ANP) has an important 
role in fluid homeostasis, decreasing blood pressure and the precursor 
midregional pro ANP (MR-proANP) correlates with cardiovascular 
mortality and adverse clinical outcomes. There are no comprehensive 
data regarding its prognostic value in a general healthy community 
sample. Herein, we evaluated associations of MR-proANP levels with 
10-year all-cause mortality in patients visiting their general practitioner 
for an acute respiratory tract infection. 
Methods: This is a post-hoc analysis including patients of the PARTI 
trial. 359 patients (78.5%) were available for 10-year follow-up 
assessment. We calculated cox regression models and area under the 
receiver operating characteristic curve (AUC) to assess an association 
of MR-proANP, measured in batch-analysis ten years ago on 
admission and after 7 days, with mortality and adverse outcome.
Results: After a median follow-up of 10.0 years, mortality was 9.8%. 
Median admission MR-proANP levels were significantly elevated in 
non-survivors compared to survivors (80.5 pmol/l, IQR 58.6–126.0; vs. 
45.6 pmol/l, IQR 34.2–68.3; p <0.001). Admission MR-proANP levels 
were associated with 10-year all-cause mortality (age-adjusted hazard 
ratio 2.0 (95%CI 1.3 to 3.1, p = 0.002); AUC 0.79). Results were similar 
for day 7 blood levels. MR-proANP also predicted adverse outcome 
defined as death, pulmonary embolism and major adverse cardiac and 
cerebrovascular events.
Conclusion: MR-proANP levels were associated with 10-year 
all-cause mortality in a sample of community-dwelling patients visiting 
their general practitioner for a respiratory infection. Further evidence 
must determine the role of MR-proANP as a marker of risk 
stratification, by evaluating whether preventive interventions help to 
reduce mortality risk in primary care. 
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Refugee accomodation as a source for cutaneous  
diphteria?
Ioannis Chanias1, Sven Janssen2, Thomas Bregenzer1 
1Klinik für Innere Medizin, Spital Lachen, Lachen; 
2Allgemeinmedizinische Praxis, Pfäffikon, Switzerland
Introduction: Diphteria is a notifiable disease. It is known as severe 
upper respiratory tract infection with high case fatality rate. Diphteria 
toxin is responsible for complications such as myocarditis or 
polyneuropathy occuring one to two weeks after onset of the first 
symptoms. Since 1983 there were no such cases in Switzerland. 
Exclusively cases with cutaneous diphteria have been recorded. While 
usually none or one case has been notified per year, in 2015 there 
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potassium loss as shown by a transtubular potassium gradient of 16, 
fully suppressed serum aldosterone, increased urinary excretion of 
typical and atypical cortisol metabolites as well as highly elevated 
blood levels of morning cortisol and ACTH. A pituitary MRI showed no 
abnormalities. Thus, a diagnosis of paraneoplastic hypercortisolism 
was made. Medication with metyrapone, an inhibitor of the steroid 
11β-hydroxylase, resulted in complete resolution of metabolic alkalosis, 
hypokalaemia and hypertension within one week.
Conclusion: In patients with neuroendocrine tumours and signs of 
mineralocorticoid excess and diabetes, paraneoplastic secretion of 
cortisol- and cortisol-stimulating metabolites should be considered. 
Symptoms can occur late in the course of disease, as tumour 
progression and therapy may lead to selection of new tumour cell 
clones. Metyrapone proved to be a highly effective symptomatic 
therapy in our patient. 
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Is artificial nutrition appropriate for this seriously ill  
patient? An analysis of the consultations of the Clinical  
Ethics Committee of a tertiary care hospital
Fanny Chatelain, Monica Escher 
Geneva University Hospital, Geneva, Switzerland
Introduction: When patients suffering from advanced stage diseases 
or dementia are unable to eat, the question of the appropriateness of 
artificial nutrition may arise. In the Geneva University Hospitals, health 
carers can apply to the Clinical Ethics Committee (CEC) to help them 
solve ethical dilemmas regarding the care of hospitalized patients.
Aim: To assess the arguments used by the CEC and determine if a 
general ethical reasoning process can be identified. 
Methods: Retrospective comparative analysis of the CEC reports 
concerning the initiation or withdrawal of artificial nutrition (AN) in adult 
patients.
Results: 15 reports were included covering a time span of 14 years. 
Most patients (n = 12) suffered from a neurological problem, either 
medical (n = 10) or post-traumatic (n = 2). Median age was 76 years 
(range 17 to 91). In 8 cases the question concerned withdrawing AN, 
in 5 cases initiating AN. Altogether 7 main arguments have been used 
by the CEC; the median number of arguments per case is 2. None is 
found in all the reports. Patient presumed wishes is mostly used (n = 
8), followed by the principles of non maleficence and beneficence. 
Patient preferences combined to non maleficence are justification 
enough to renounce AN in some cases. The principle of distributive 
justice is the least mentioned (n = 2). Time appears as a value – time 
to let the family come to terms with his loved one’s situation – and as a 
practical mean to negotiate and involve the family in the patient’s care 
– determination of a delay to assess if defined goals of care have been 
reached.
Conclusion: We can identify a general ethical reasoning process 
regarding AN in seriously ill patients. Determination of patient 
preferences is paramount. To allow time can be considered a value in 
the solving of ethical dilemmas. 

clinical practice recommendation for best care of the dying patient.
Methods: In a two- cycle interprofessional expert Delphi process from 
02–08/2015, evidence based content derived from literature including 
LCP- and OPCARE9- results, various international guidelines such  
as the German S3- guideline, and clinical expertise were ranked 
according to GRADE proposal (inclusion into COS with grading >70% 
of experts with 7, 8 or 9 = critical as outcome) and finally merged to a 
national recommendation document. A sounding board of 
professionals with non- specialist background and selected family 
members who had close contact to institutions with established 
Palliative Care services reviewed and commented the document. 
Results: Control of physical symptoms and anxiety ranked highest 
according to GRADE. However, specific emphasis was given on the 
quality and content of communication between professionals and 
patient/ family including concrete wording proposals, and on respecting 
cultural/ religious diversity. Based on the feedback of the sounding 
board medical and nursing content dominated the first version but was 
broadened towards practical issues of daily care and spiritual issues in 
the final version. Family members raised additional questions about 
timing and comprehensibility of communication about dying and death. 
Conclusions: The stepwise approach based on a Delphi – technique 
combined with personal clinical experience and feedback from lay 
persons turned out to be a very effective and a highly appreciated 
approach on gathering current knowledge and creating new questions. 
This participatory approach for developing a valid recommendation 
rather than simply adopting an international guideline resulted in an 
accepted, “Swiss” document. 
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Paraneoplastic hypercortisolism in a 56-year-old  
women with a metastatic gastrin-secreting neuroendocrine 
tumour
Marius Vögelin1, Richard Cathomas1, Niklaus Kamber1,  
Matthias Rössle2, Thomas Fehr1 
1Innere Medizin; 2Pathologie, Kantonsspital Graubünden, Chur, 
Switzerland
Introduction: Clinical and laboratory findings possibly associated with 
glucocorticoid or mineralocorticoid excess are frequently seen in 
hospitalized patients. Differential diagnosis of hypercortisolism is broad 
and includes ectopic production of cortisol or cortisol-stimulating 
metabolites. This study describes the diagnostic work-up and a 
possible treatment option for paraneoplastic hypercortisolism.
Methods: We report on a 56-year-old woman suffering from a 
gastrin-secreting metastatic neuroendocrine tumour and describe the 
pattern of clinical, laboratory and histopathological findings leading to 
the diagnosis of paraneoplastic hypercortisolism. We review current 
literature on this topic and evaluate our therapeutic approach.
Results: Two years after diagnosis of a metastatic neuroendocrine 
gastrin-secreting tumour and after several cycles of chemo- and 
targeted radionuclide-therapy, a 56-year-old woman presented with 
hyperosmolar, hyperglycaemic crisis, metabolic alkalosis, 
hypokalaemia and hypertension. Further investigations revealed renal 
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A case to consider the mechanism of action in 
pharmacotherapy: a pale patient on co-trimoxazole
Karin Züger1, Lukas Schibli2, Thomas Bregenzer1 
1Klinik für Innere Medizin, Spital Lachen; 2Internistische Praxis, 
Lachen, Switzerland
Introduction: Long-term treatment may accumulate side effects of 
drugs which we usually do not see in short treatment courses. In a 
rare chronic condition treated with a well-known drug which we usually 
prescribed only for short duration we may ignore these side effects 
and only detect them with delay. Co-trimoxazole usually prescribed for 
short duration in urinary tract infections acts as an inhibitor of the 
synthesis of tetrahydrofolic acid. In long-term treatment it may cause 
severe hematologic side effects.
Case report: A 70-year-old female patient with a long history of 
rheumatoid polyarthritis was referred to us for severe macrocytic 
anemia. She felt very week and was anorectic and pale-faced for 

several weeks. Vital signs were normal. She was known for a chronic 
staphylococcus aureus infection of her left knee prosthesis treated with 
co-trimoxazole as a suppressive regimen 160/800 mg bid. This 
treatment was initiated during her last hospital stay nine months ago 
and was well tolerated. Since she was immobilized due to her 
polyarthritis she nearly never left her apartment. No blood tests have 
been performed after the last discharge from hospital. Laboratory 
analyses on admission showed severe folic acid deficiency. Serum iron 
was normal, vitamin B12 levels were only slightly below the level of 
normal and substitution was already initiated by her general 
practitioner. Folic acid was 1 nmol/L (range of normal 6–38). Blood 
smear and bone marrow biopsy showed dysplastic myelopoiesis 
consistent with folic acid deficiency. Erythrocyte transfusions were 
given and folic acid was substituted. Six days later she was discharged 
in a much better condition. The suppressive antimicrobial therapy was 
switched to doxycyclin. After 10 months she completely recovered from 
this critical incident.
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urine (1451 µg/l), high ACTH levels and a negative overnight 
dexamethasone suppression test. Therefore we diagnosed a 
paraneoplastic Cushing’s syndrome. The metabolic alkalosis, 
hypokalemia and hypernatremia could be corrected by treatment with 
spironolactone, insulin and substitution of potassium. Radiation 
therapy was not combined with chemotherapy regarding the palliative 
state of the patient. The patient died within one month after the initial 
diagnosis. 
Discussion: Neuroendocrine small-cell carcinoma of the prostate  
is a challenging pathology, first described in 1977 and recently 
morphologically classified. It accounts for about 1% of prostate 
cancers and 10% of small-cell carcinoma outside the lung. Usually 
PSA levels are low or normal. Current chemotherapeutic treatment 
consists of a combination of cisplatin and etoposide. To treat 
paraneoplastic Cushing’s Syndrome, ketoconazole and metyrapone 
can be effective in reducing synthesis of cortisol, often resulting in 
improvement of edema and enabling discontinuation of insulin, 
spironolactone and antihypertensive medication.
Conclusion: Neuroendocrine small-cell carcinoma of the prostate is a 
rare but underappreciated entity with poor prognosis. Rapid diagnosis 
and a multidisciplinary approach to the patient is recommended to 
initiate adequate treatment. 
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Prevalence of palliative care in oncological patients  
hospitalized in an acute medical ward
Malela Kalubi1, Anne-Chantal Lambert1, Ludovic Ackermann1,  
Béatrice Hengartner1, Béatrice Zimmerli1, Markus Borner1,  
Cécile Delhumeau2, Daniel Genné1 
1Internal Medicine and Oncology Department, Centre Hospitalier de 
Bienne, Biel; 2Self-Employed Statistician, Geneva, Switzerland
Introduction: As studies have shown that a multimodal palliative care 
approach can increase life quality and expectancy, we wanted to 
measure the prevalence of palliative care (OMS criteria 2002) in 
oncological patients hospitalized in an acute medical ward (primary 
outcome). As secondary outcome we evaluated if they were 
hospitalized because of their oncological disease. We finally compared 

Laboratory findings: 

Table 1

 Apr 
09/15

Apr 
17/15

May 
28/15

Jun 
24/15

Oct 
06/15

Dec 
30/15

Jan 
05/16

Hemoglobin 
(g/l)

111  40  82 99 115 135 126 122

MCV (fl)  91 135 119 94  90  83  84  83

Discussion: Folic acid deficiency with severe macrocytic anemia due 
to co-trimoxazole treatment is rare probably because it is mainly 
prescribed for short duration. The prescription for prolonged therapy 
caused severe hematologic adverse effects in our patient. However, 
the same hematologic adverse events may also occur with long-term 
administration of prophylactic doses.
Conclusion: The awareness of the pharmacologic mechanism of 
action is crucial to avoid severe adverse effects mainly in long-term 
treatment. 
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Prevalence and determinants of weight misperception  
in an urban Swiss population
Nathalie Rouiller, Pedro Marques Vidal 
CHUV, Lausanne, Switzerland
Background: Weight misperception precludes effective prevention of 
overweight and obesity. Our study aimed to assess the prevalence and 
determinants of weight misperception in an adult urban Swiss 
population. 
Design: Cross-sectional study conducted between 2009 and 2012  
in the city of Lausanne. 
Methods: Height and weight were measured using standardized 
procedures. Weight self-perception and other socio-demographic 
variables were collected through a questionnaire. 
Results: Data from 4284 participants (2261 women, 57.5 ± 10.4 years) 
was analyzed. Prevalence of overweight and obesity was 39% and 
17%, respectively. Overestimation was significantly higher in women 
(19.6%) than in men (8.5%). One quarter of women and half of men 
with overweight considered themselves normal weight; the 
corresponding values for obese subjects were 7% and 10%. 
Multinomial logistic regression showed weight underestimation to be 
positively associated with male gender [relative risk ratio and 95% 
confidence interval: 3.44 (2.77–4.28)], increasing age or body mass 
index (p for trend <0.001), being born in Portugal [2.19 (1.44–3.32)], 
low education [1.89 (1.43–2.49)], and absence of diagnosis of 
overweight or obesity by the doctor [6.03 (4.76–7.64)]. Weight 
overestimation was negatively associated with male gender [0.29 
(0.22–0.40)], increasing age (p for trend <0.001), being born in 
Portugal [0.31 (0.12–0.80)] and positively associated with absence of 
diagnosis [3.39 (2.40–4.79)]. 
Conclusion: Almost one quarter of the Swiss population aged 40 to 
80 has a weight misperception, underestimation being twice more 
frequent than overestimation. Diagnosis of overweight or obesity in 
clinical practice might be the best deterrent against weight 
misperception. 
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Neuroendocrine small-cell carcinoma of the prostate
Andres Ort1, Andreas Schleich2, Christoph Andreas Meier1 
1Department of Internal Medicine & Specialities, Stadtspital Triemli; 
2Stadtspital Triemli, Division of Nephrology, Zürich, Switzerland
Introduction: Small-cell prostate cancer is a highly aggressive 
malignancy with frequent metastases and poor prognosis. More rarely 
it presents with paraneoplastic neuroendocrine syndromes. We here 
present a case with secondary Cushing’s syndrome. 
Case report: A 87-year-old man was admitted to the hospital because 
of leg swelling and increasing weight. On clinical examination there 
was elevated blood pressure (170/84 mm Hg), distended jugular veins 
and lower limb edema. Laboratory results showed hypokalemia, 
hypernatremia, elevated glucose, bicarbonate and creatinine levels.  
A tumorous growth infiltrating the base of the urinary bladder was 
identified by CT scan (fig. 1). The diagnosis of small-cell carcinoma 
was made. Immunohistology exhibited positivity for synaptophysin 
(Syn), chromogranin A (ChromA) and thyroid transcription factor-1 
(TTF-1). There was negativity for prostate-specific antigen (PSA), 
trans-acting T-cell-specific transcription factor (GATA3) and 
adrenocorticotropin (ACTH) (fig. 2). Further investigation showed 
repeated high cortisol levels in serum (8.00h, 2926 nmol/l) and  

Figure 2: Biopsy.

Figure 1: CT Scan.
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on a telephone survey of more than 1,000 Germans. However, a 
telephone survey may not reflect the opinion of people in hospitals.
Methods: A structured questionnaire was developed to find out the 
attitudes of polymorbid patients and their relatives towards the autopsy. 
Polymorbid patients were defined as patients with at least one 
metastatic cancer or at least one active principal diagnosis and  
2 active secondary diagnoses.
Results: We interviewed 100 patients. The average age was 64 (±16) 
years. 91 patients were willing to complete the survey anonymously. 
25% of all patients suffered from a metastatic cancer, 19% had a 
cardiac disease, 19% an infectious disease, 10% a neurologic disease 
and 27% other diseases as main diagnosis. Only 53% of the 
respondents have been thinking about an autopsy. There were 40% of 
patients who once had accompanied a relative during the process of 
dying in hospital. The medical staff asked only 10 times to be allowed 
to perform an autopsy. In total, 85% of patients generally accepted 
autopsies and 51% would agree to the autopsy on their own body and, 
surprisingely, also 62% of relatives would allow to autopsy a relative. 
49% of the patients are not sure about the performance of an autopsy 
of their own. Only 35% of these polymorbid patients were in 
possession of an advance directive.
Conclusion: In summary, our data show that the opinion of 
multimorbide patients and relatives is predominantly positive towards 
performance of an autopsy. Nevertheless, autoptic rates are declining 
which is in contrast. In our view the way of the doctors’ conversation 
must be a possible cause of the low autopsy rate. 
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Low platelet count – hyperregenerative anaemia  
might be the clue to the correct diagnosis
Saskia Samira Reidt1, Johanna Anna Kremer Hovinga2,  
Esther B. Bachli1 
1Medical Clinic, Uster Hospital, Uster; 2Hematology, Central 
Laboratory of Hematology and Clinical Research, University Hospital 
and University of Bern, Inselspital, Bern, Switzerland
Introduction: In thrombocytopenia and bleeding one has to consider 
a wide differential diagnosis. We present a rare but essential 
differential diagnosis of a cause of a low platelet count and bleeding. 
Case report: A 51-year-old otherwise healthy female was admitted to 
the hospital because of a new bleeding tendency (spontaneous 
cutaneous haematomas and petechiae). No other bleeding was 
reported or observed and personal history for bleeding was 
unremarkable. Laboratory findings showed severe thrombocytopenia 
(14,000/µL), microangiopathic haemolytic anaemia (coombs-negative 
haemolytic anaemia with schistocytes (haemoglobin 84 g/l)) and mild 
hepatitis. Renal function was normal. Further testing revealed 
decreased activity of ADAMTS13 of 8% (normal >51%) and a 
functional ADAMTS13 inhibitor of 0.7 Bethesda units/ml (≤0.4 BU/ml). 
Hence, acquired ADAMTS13 deficiency-mediated Thrombotic 
Microangiopathy (TMA) – also called Thrombotic Thrombocytopenic 
Purpura (TTP) – was diagnosed. This patient fully recovered after 
immunosuppressive therapy with steroids and gamma-globulins.
Discussion: We present a rare but potentially life-threatening cause  
of a low platelet count that every physician should recognise. The 
diagnostic clue is a microangiopathic haemolytic anaemia which leads 
to the correct diagnosis. The pathological features of TMA are vascular 
damage caused by thrombosis of arterioles and capillaries due to 
different conditions with consecutive organ injury, destruction of 
erythrocytes (microangiopathic haemolytic anaemia) and consumption 
of platelets. It can be secondary due to many different underlying 
causes. Primary forms of TMA are TTP and Haemolytic Uraemic 
Syndromes (HUS). In our patient antibody-induced acquired deficiency 
of von Willebrand factor (vWF) – cleaving protease ADAMTS13 
resulted in large vWF multimers. In TTP as in our patient organ 
damage occurs due to thrombotic occlusions of the vascular bed. 
Injury to the brain, heart and kidney are feared and their occurrence 
should prompt immediate plasmapheresis. Our patient had liver injury, 
which resolved with the chosen treatment. 
Conclusion: In patients presenting with new thrombocytopenia, a 
blood smear is mandatory to check for schistocytes, as differential 
diagnosis includes acute TMAs if there is evidence of microangiopathic 
haemolytic anaemia. 

the prognostication of life expectancy made by internists and 
oncologists. 
Method: This is a prospective observational study. All patients 
hospitalized in our internal medicine department with an oncological 
diagnosis in their history were screened from January 2015 until 
October 2015 and included in this survey. Prevalence of hospitalized 
patients with an oncological diagnosis was calculated and presented 
with a 95% confidence interval. We looked for information about 
palliative intervention (defined by pain scale or involvement of 
palliative team) in the patient’s medical record. The prognostic was 
independently evaluated by 2 internists and 2 oncologists and 
recorded for each patient as curable versus not curable. Interobserver 
agreements were compared using Kappa coefficients.
Results: Based on the 3164 patients hospitalized during the study 
period, 237 (7.5%, 95% CI 6.6–8.5%) were included in the study with 
an active oncological diagnosis in their history. Ninety nine (41.8%) 
were women, 188 (79.3%) were aged over 65 years and 121 (51.1%) 
already received a palliative intervention at time of inclusion. 43% of 
the patients were hospitalized because of their oncological disease. 
The rate of prognostic evaluation classified as “not curable” ranged 
from 83.1% to 93.2% by the internists and from 70.5% to 77.1% by  
the oncologists. Interobserver agreements were moderate between  
the internists (k = 0.52) and substantial between the oncologists  
(k = 0.79).
Conclusions: The great majority of the patients hospitalized with an 
active oncological disease in an acute medical ward is in a palliative 
situation. Only about half of them already received a palliative care 
approach at the time of inclusion. As curability is evaluated differently 
by internists and oncologists, this could have a consequence on the 
implementation of palliative care. This should be evaluated in a 
prospective study addressing this question. 
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Case-report: adult rumination syndrome (ARS) –  
often missed
Andrea Christina Frey, Edouard Battegay, Gregor Herfs 
Klinik und Poliklinik für Innere Medizin, Universitätsspital Zürich, 
Zürich, Switzerland
Introduction: Rumination is defined as the unintentional and effortless 
regurgitation of recently ingested food into the mouth, followed either 
by cud-chewing and swallowing again or disgorging of the regurgitate. 
The syndrome is well known in infants and mentally-retarded adults. In 
mentally healthy adults ARS is reported rarely and largely 
unrecognized and misdiagnosed. The syndrome is often confused with 
bulimia nervosa or anorexia nervosa, gastroesophageal reflux disease 
or upper gastrointestinal motility disorder. As a result, the patients are 
subjected to expensive investigations and the diagnosis and 
appropriate treatment is delayed.
Case report: Here we present a case of an adult female patient with 
ARS. The specific features in the history allowed to make the 
appropriate diagnosis and to differentiate it from bulimia nervosa and 
anorexia nervosa. Diagnosis was supported by high-resolution 
manometry of the esophagus showing typical patterns. Back pressure 
by hands with diaphragmatic breathing has successfully terminated 
rumination activity. To support improvements we provided 
physiotherapy to the patient in order to learn manual therapeutic 
strategies and psychotherapy to deal better with psychological triggers.
Conclusion: ARS is often underdiagnosed and misdiagnosed due to 
insufficient awareness of the syndrome. High-resolution manometry of 
the esophagus combined with detailed history allows to make the 
appropriate diagnosis and to differentiate it from other diseases. 
Appropriate diagnosis permits to begin specific therapy immediately 
and to avoid expensive additional investigations. 
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How do polymorbid patients perceive the autopsy:  
Follow up of a representative survey
Iljas Rosenberg1, Burkhard Gierer2, Renata Flury3, Peter Ballmer1 
1Departement Medizin; 2Integrierte Psychiatrie; 3Institut für Pathologie, 
Winterthur, Switzerland
Background: The number of autopsy rates has been declining for 
decades in Switzerland as well as all over the world. One possible 
reason for this trend seems to be the public’s negative opinion about 
autopsies. A representative study by the Institute of Sociology of the 
Technical University of Berlin appeared to refute this argument based 
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Introduction: The theory of a physiological stress that patients 
experience in the hospital has been advocated to explain the transient 
period of vulnerability after hospital discharge, often named “post-
hospital syndrome”. Stress biomarkers may help to quantify this stress. 
We hypothesized that high level of stress biomarkers at discharge of 
an acute care hospitalization may be associated with readmission and 
death, and therefore help identifying high-risk patients. 
Methods: We prospectively included all consecutive patients ≥50y 
admitted to the division of general internal medicine at Fribourg 
hospital. Exclusion criteria were death before discharge and transfer to 
another acute care hospital, a rehabilitation center, or a palliative care 
center. The primary outcome was the first unplanned readmission or 
death within 30 days after discharge. We used receiver operating 
characteristic curves to assess the discriminatory power of 4 stress 
biomarkers at discharge (mid-regional proadrenomedullin [ADM], 
copeptin, cortisol, prolactin) to predict the outcome, selecting cutoff 
levels with the best compromise between sensitivity and specificity.  
To assess the association between the 4 biomarkers and the primary 
outcome, we performed multivariate logistic regression analyses 
separately for each biomarker, adjusting for age, Charlson comorbidity 
index, number of previous hospitalizations and infection. 
Results: Among the 346 included patients, 40 (11.6%) had a 30-day 
unplanned readmission or death. Areas under the curve for predicting 
the primary outcome were 0.53 for ADM, 0.60 for copeptin, 0.59 for 
cortisol and 0.56 for prolactin. Cutoff levels with the best compromise 
between sensitivity and specificity were 2 nmol/l for ADM, 9 pmol/l for 
copeptin, 590 nmol/l for cortisol, 23 mcg/l for prolactin. Copeptin 
(adjusted odds ratio [OR] 2.25, 95% confidence interval [CI] 1.04–
4.90) and cortisol (adjusted OR 3.09, 95%CI 1.20–7.94) were 
significantly associated with 30-day readmission or death. There was 
no significant association for ADM or prolactin (table). 

Table: Stress biomarkers and risk of readmission or death.

Biomarker Univariate 
analysis OR 
(95%CI)

Adjusted for age 
and Charlson 
comorbidity index 
OR (95%CI)

Adjusted for 
age, Charlson 
comorbidity 
index, previous 
hospitalizations 
and infection 
OR (95%CI)

ADM >2 nmol/l 2.36 (0.89–6.29) 1.64 (0.58–4.69) 1.80 (0.62–5.22)

Copeptin  
>9 pmol/l

2.62 (1.28–5.39) 2.20 (1.02–4.73) 2.25 (1.04–4.90)

Cortisol  
>590 nmol/l

3.88 (1.58–9.58) 3.41 (1.36–8.59) 3.09 (1.20–7.94)

Prolactin  
>23 mcg/l

1.86 (0.84–4.11) 1.49 (0.65–3.45) 1.63 (0.70–3.80)

Conclusion: High levels of copeptin or cortisol at discharge were 
independently associated with a 2–3 fold increased risk of 30-day 
unplanned readmission or death in a general medical population. This 
supports the theory that the stress occurring during an acute 
hospitalization may play a negative role in the post-discharge period. 
The use of these biomarkers may help identifying patients at high risk 
for readmission. 
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Screening for tuberculosis among asylum seekers  
in Switzerland in 2016: is the current “frontier health  
screening” still appropriate?
Sophie Durieux-Pailllard1, Elsa Brinkley1, Frederique Van Dooren1, 
Jean-Paul Janssens2 
1Médecine Communautaire, de Premier Recours et des Urgences, 
Hôpitaux Universitaire de Genève – Programme Santé Migrants; 
2Specialités de Médecine, Hôpitaux Universitaires de Genève, 
Geneve, Switzerland
Introduction: End 2015, the United Nation refugee agency (UNHCR) 
informed that 60 million people were “under its concern”: migration flux 
has never been so high since the end of world war II. Moreover, IOM 
Agency warned that a million of immigrants and refugees arrived in 
Europe in 2015, mostly from Syria, Africa and South Asia. Among 
them, 39,500 applied for asylum in Switzerland (an increase of 66.3% 
in relation to 2014), 25% from Eritrea, 20% from Afghanistan and 12% 
from Syria.
Methods: Face to this amazing influx of refugees and migrants, the 
question of the health risks rises again, especially for tuberculosis (TB) 
transmission. Indeed, in 2006,due to health budget cuts, the Swiss 
federal office of public health decided to give up the traditional TB 
screening program with chest radiography (XRay) to switch to a less 
costly form of screening. The new system is based on a computerised-
assisted interview on symptoms and past history of TB, carried on by 
nurses, during the stay in the registration centres where migrants 
apply for asylum. A comparison survey (Schneeberger Geisler et al. Int 
J Tuberc Lung Dis 2010) showed that “this interview based system 
initially missed more cases than the XRay screening, and delay the 
start of treatment, but that the ultimate 90-day yield was similar 
whatever the screening used”. As the majority of Swiss cantons have 
no other choice than housing refugees in mass accommodation 
centres or fallout shelters, the question of the initially missed TB cases 
comes up, considering the risk of TB transmission and the complexity 
of contact surveys in that particular housing conditions. 
Results: In 2015, 523 cases of tuberculosis have been registered in 
Switzerland (in relation to 484 in 2014) and among them 63 in Geneva 
(45 in 2014). In this canton, the ratio of asylum seekers among the 
cases increased from 20% (2014) to 38 % (2015). 61% of the 2015 
asylum seekers TB cases were Eritreans, 29% came from Western 
Africa and 8% from Asia. Most of the Eritreans were in Switzerland for 
less than 2 months at the time of the TB diagnosis.
Conclusion: In December 2015, in order to assess if TB screening 
could be more effective among the asylum seekers population, we 
decided to start a pilot project of XRay screening, targeted to asylum 
seekers originating from high TB prevalence countries, the day after 
their arrival in Geneva. We will present the first results of this survey. 
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High serum levels of stress biomarkers are associated  
with 30-day unplanned readmission and death after  
acute care hospitalization
Carole Elodie Aubert1, Antoine Folly2, Marco Mancinetti2,  
Daniel Hayoz2, Jacques Donzé1 
1General Internal Medicine, Bern University Hospital, Inselspital, Bern; 
2Fribourg Cantonal Hospital, Fribourg, Switzerland
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Two case-reports: dysphagia due to diffuse  
idiopathic skeletal hyperostosis (DISH)
Valentina A. Rossi, Edouard Battegay, Gregor Herfs 
Klinik für Innere Medizin, Universitätsspital Zürich, Zürich, Switzerland
Introduction: Diffuse Idiopathic Skeletal Hyperostosis (DISH) is a 
medical condition characterized by cervical spine osteophytes, due to 
abnormal ossification. Abnormal growth and function of the osteoblasts 
in the osteoligamentary binding as well as genetic and environmental 
factors are thought to lead to this condition. In this case report, we 
describe two cases of DISH complicated with severe dysphagia due to 

pronounced cervical spondylophytes projecting on the frontal planes 
into the soft tissues of the posterior wall of the pharynx. 
Case 1: A 79-year-old patient was admitted to the ICU because of 
respiratory insufficiency and subsequently intubated, a COPD-
exacerbation and acute heart insufficiency were diagnosed. Due to 
difficult weaning a tracheostomy was performed, the post-ICU course 
was complicated by new diagnosed structural dysphagia with 
subsequent aspiration. DISH was diagnosed via computerized 
tomography (CT)-scan and fiberoptic endoscopic evaluation. Other 
causes of pharyngeal masses were excluded. The patient was placed 
on enteral feeding via PEG-tube. 
Case 2: An 89-year-old man was admitted to our hospital because of 
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Tous ces patients ont reçu l’intervention motivationnelle et 
comportementale usuelle. Les données sur le tabagisme, l’usage 
d’e-cigarette et l’intervention ont été extraites des dossiers médicaux. 
Résultats: Cette étude a inclus 54 patients fumeurs et usagers 
d’e-cigarette avec un suivi moyen de 5 mois. Ces patients fumaient en 
moyenne 25 cigarettes par jour et leur première cigarette en moyenne 
14 minutes après le réveil. 29% souffraient d’une maladie somatique 
due au tabac alors que 44% avaient un trouble psychique. Tous les 
patients sauf 2 ont utilisé quotidiennement l’e-cigarette avec l’objectif 
de réduire (48%) ou cesser (52%) leur tabagisme. La plupart des 
patients (76%) avaient changé favorablement leur comportement en 
fin du suivi, puisque 41% étaient totalement abstinents de tabac et 
35% avaient réduit leur consommation de cigarettes d’au moins 30%. 
Deux-tiers (67%) des patients avaient reçu parallèlement à l’e-
cigarette, un traitement pharmacologique de substitution nicotinique, 
varenicline ou bupropion. Aucun patient n’a rapporté d’effet indésirable 
significatif. 
Conclusion: L’e-cigarette avec nicotine est bien acceptée et utilisée 
quotidiennement par la plupart des patients souhaitant réduire ou 
arrêter leur tabagisme après des essais infructueux. Les effets à court 
terme sur le tabagisme observés dans cette petite étude suggèrent 
que l’e-cigarette pourrait être efficace pour aider les fumeurs à 
diminuer ou cesser le tabac dans un contexte de médecine de premier 
recours. Pour avoir des preuves plus solides, l’efficacité à long terme 
de l’e-cigarette doit être testée dans des essais cliniques avec des 
échantillons plus grands. 
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Integration of a Swiss Nurse Practitioner (SNP)  
in the medical ward of an acute teaching hospital: an  
interprofessional team approach and implications for the future
Stefanie Brown1,2, Iren Bischofberger3, Eveline Mascheroni2,  
Yvonne Biri2, Julia Bachmann1, Oliver Schmidlin1, Jürg H. Beer1,4 
1Department of Medicine; 2Nursing Department, Cantonal Hospital of 
Baden, Baden; 3Department of Health Science, Kalaidos University of 
Applied Sciences; 4Laboratory for Platelet Research, Cardiovascular 
Physiology, University of Zurich, Zurich, Switzerland
Introduction: Nurse Practitioners (NP) have been established in North 
America, Australia and some European countries in ambulatory as 
well as in specialized inpatient services. In Switzerland, the ever 
increasing demand of physicians in Hospitals and in Primary Care 
Practice is not matched by the limited number of graduates from 
Medical Schools. We hypothesize that a Swiss Nurse Practitioner 
(SNP) model, embedded in the medical services of an acute hospital, 
could fill this gap and that particularly the patients will benefit from the 
specific know-how of the SNP and the quality and continuity of the 
interprofessional care. 
Methods: The first author, an experienced clinical nurse, is now a 
part-time graduate student in nursing sciences with a major in Clinical 
Excellence. During her 3-year practice development project she is 
working on the private medical ward in close collaboration with the 
fellow in charge and under the direct supervision of the department 
head. Her clinical profile is constantly developed along with her 
competencies acquired in her study program and according to 
practical hospital requirements. She is part of the daily medical rounds 
together with the fellows in training. She obtains and presents the 
patient history and her findings from the clinical assessment. She 
continuously increases her scope of practice (e.g. Mini Mental Status, 
Schellong Test) and also provides patient and family caregiver 
education in particularly complex situations. Under supervision she 
writes and checks prescriptions, manages typical clinical entities of 
heart failure or COPD. 
Results: First experiences with the work profile of the SNP are 
promising, with continuity of care increasing. The patients’ feedback is 
positive, as they are satisfied with the detailed and complementary 
information and services. Nurses on the ward and doctors in training 
both benefit from her clinical judgment. The time required for the 
patient management by the department head is substantially shorter 
along with increased satisfaction of all players involved. 
Conclusions: The results demonstrate and confirm a) The 
interprofessional bridging functions of the SNP within the team as well 
as with patients and family caregivers. b) The SNP profile may well fill 
the gap between the forecasted physician shortages and the demand 
in the acute hospital setting. c) The economic impact of the model 
remains to be analysed, but based on simple projections so far it 
appears promising. 

aspiration pneumonia. Over the past 3 months he developed 
progressive dysphagia to solid foods, dysarthria and reduced head 
motility. A CT-scan of the brain showed no evidence of a stroke. DISH 
was diagnosed and the patient was started on enteral feeding via 
PEG. 
Conclusions: DISH is a common disabling clinical condition occurring 
more frequently in elderly men. Differential diagnosis includes 
structural pharyngeal masses (i.e. tumors) as well as muscular 
dysfunction (i.e. stroke). Therapy of DISH is symptomatic and empiric. 
In some cases, osteophytectomy can be evaluated. However, these 
elderly patients can often not be operated due to severe co-morbidities 
and high perioperative mortality. 
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Back pain after a dental surgical intervention
Roberta Valotti, Tanja Fusi-Schmidhauser, Marisa Dolina,  
Marco Pons, Enos Bernasconi 
Medicina Interna, Ospedale Civico di Lugano, Lugano, Switzerland
Introduction: Haemophilus aphrophilus (reclassified as 
Aggregatibacter aphrophilus) is a capnophilic, fermentative, non-
motile, gram negative coccobacillus that belongs to the HACEK group 
[Aggregatibacter spp (formerly Haemophilus aphrophilus group and 
Actinobacillus actinomycetemcomitans), Cardiobacterium hominis, 
Eikenella corrodens, Kingella kingae]. It’s part of the normal oral flora 
and has a low pathogenicity. The mostly reported invasive infection is 
endocarditis, but vertebral osteomyelitis, single and multiple brain and 
liver abscesses, sinusitis and pneumonia have also been reported.
Case report: A previously healthy 73 year old woman presented with 
a three weeks’ history of lower back pain resistant to analgesics. She 
reported a dental surgery intervention two weeks before the pain 
started. On physical examination, lumbar pain was triggered by 
vertebral and paravertebral percussion and by standing up. Vital signs 
and neurological examination were normal. C-reactive protein was 
elevated (64 mg/L) while WBC was normal. A computed tomography 
(CT) scan showed erosive lesions of the L4-L5 vertebral end-plates 
with vertebral disk enhancement, highly suspicious for 
spondylodiscitis. A vertebral disk biopsy was performed. Cultures 
turned out positive for Aggregatibacter aphrophilus susceptible to 
amoxicillin (MIC 0.19 mg/l), ceftriaxone (MIC 0.002 mg/l), and 
levofloxacin (MIC 0.016 mg/l). Blood cultures were negative. Antibiotic 
therapy was started with ceftriaxone 2 g i.v bid for 3 weeks, followed 
by oral levofloxacin 500 mg bid to complete a 6 weeks therapeutic 
course. Resolution of all symptoms was achieved in one week. 
Additional studies to determine any possible source of infection 
(including transthoracic echocardiography, paranasal sinuses CT  
and laryngoscopy) were negative. 
Conclusion: The causative agents of spondylodiscitis vary depending 
on the age group, with Staphylococcus aureus being the most frequent 
among young people and gram negative bacilli among older adults. 
Known risk factors for spondylodiscitis are diabetes mellitus, 
alcoholism, HIV infection, spinal abnormalities and bacteremic 
infections. Aggregatibacter aphrophilus is a rare cause of 
spondylodiscitis and should be always kept in mind as a possible 
causative pathogen even in the absence of endocarditis. Clinicians 
should carefully evaluate anamnestic and clinical elements, such as a 
recent history of dental intervention or poor dental care. 

P359

Usage de la cigarette électronique pour réduire  
ou arrêter le tabac en médecine de premier recours
Jean-Paul Humair, Rodrigo Tango 
Service de Médecine de Premier Recours, Hôpitaux Universitaires de 
Genève, Genève, Switzerland
Introduction: La cigarette électronique (e-cigarette) pourrait aider les 
fumeurs à réduire ou cesser leur tabagisme mais les preuves de son 
acceptabilité et son efficacité en médecine de premier recours sont 
très limitées.
Objectifs: Cette étude exploratoire décrit le profil d’usagers de 
l’e-cigarette et évalue son acceptabilité par les patients et son utilité à 
court terme pour réduire ou cesser le tabac. 
Méthodes: Depuis mi-2013, l’e-cigarette est une option d’aide à l’arrêt 
du tabac pour certains fumeurs d’une consultation ambulatoire d’un 
hôpital universitaire suisse. L’e-cigarette avec nicotine a été proposée 
aux fumeurs qui voulaient réduire leur tabagisme et à ceux qui 
n’avaient pas pu cesser de fumer avec les traitements usuels du 
sevrage tabagique (substitution nicotinique, varenicline, bupropion). 
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thickening were visible. In patient 2 a peritoneal thickening with 
multiple nodules and massive ascites were seen. In both patients 
ascites drainage was performed and ascites PCR and cultures for  
TBC remained negative. Therefore in both laparoscopy was performed, 
showing massive peritoneal inflammation and biopsies demonstrated 
caseous necrotic granulomas (figures 1 and 2). The tissue culture 
finally grew Mycobacterium tuberculosis complex.After confirming the 
diagnosis antituberculous treatment (isoniazid, rifampicin, ethambutol 
and pyrazinamide) was started. A temporary increase in the 
transaminases was observed due to frequently observed side effects 
of TBC drugs. Both patients showed a quick resolution of symptoms 
after start of therapy.
Conclusion: PTBC should be considered in patients with non-specific 
abdominal symptoms, ascites and history of migration from countries 
where TBC is endemic. Due to a high proportion of negative ascites 
culture and Ziehl-Neelsen staining/PCR laparoscopy should early be 
considered. The advantage of laparoscopy is the possibility of taking 
tissue samples for histology. Therefore many authors recommend 
laparoscopy as the diagnostic gold standard in case of suspected 
PTBC. 
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When your patient clicks: a pulse synchronous  
noise audible at two meters distance as a rare but  
reproducible diagnostic sign of left sided pneumothorax
Verena Charlotte Wilzeck1,2, Alex Gysi1, Silke Maria Kueest1,  
Juerg Hans Beer1,2, Christopher Hansi1 
1Department of Medicine, Cantonal Hospital Baden, Baden; 
2Laboratory of Platelet Research, University of Zurich, Schlieren, 
Switzerland
Case report: A 19 year old male patient was referred to our 
emergency department by his GP with a new cardiac murmur. Since 
one week the patient had been able to provoke a pulse synchronous 
clicking sound clearly audible at distance from chest when lying on his 
left side. He denied any respiratory distress or previous trauma. On 
examination we saw a lean, tall patient (BMI 16.1 kg/m2) in good 
general condition. Physical examination and laboratory tests were 
normal. The sound was recorded with a mobile phone as shown in 
figure 1 and was primarily interpreted as most likely due to a valve 
condition like mitral valve prolaps. But a subsequent transthoracic 
echocardiography showed no cardiac abnormalities. A cardiac CT was 
obtained to assess pericardial structures, which showed a left sided 
ventral partial pneumothorax shown in figure 2. A tube thoracostomy 
was inserted and the sound disappeared after the lung expansion.
Discussion: The “Hamman’s sign”, a loud precordial pulse 
synchronous sound was first thought to be pathognomonic for 
mediastinal emphysema, but further investigations demonstrated that 
small left sided pneumothorax is the most common cause of 
Hamman’s sign. The sound may be clicking, crackling or bubbling and 
is often dependent from positioning. It is thought that small air pockets 
between the parietal and visceral pleura are cyclically changing their 
size and shape and are pulsed in the left major fissure. When typical 
symptoms like shortness of breath or stabbing chest pain are missing 
spontaneous pneumothorax might be difficult to diagnose. Hamman’s 
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Endoscopic removal of slow-release clomipramine  
gastric pharmacobezoar in acute poisoning
Stephan von Düring1, Daniele Lanzi1, Corinne Challet2,  
Laurent Christin1 
1Médecine Interne, Groupement Hospitalier de l’Ouest Lémanique 
(GHOL), Nyon; 2Pharmacie Interhospitalière de la Côte, Morges, 
Switzerland
Introduction: Gastric bezoar results from a conglomerate of foreign 
bodies in the stomach. The major types are phytobezoars (vegetable 
matter), trichobezoars (hair), and pharmacobezoars (medications). 
Pharmacobezoars follow ingestion of medications with an insoluble 
carrying vehicle, generating a solid masse with prolonged absorption 
time. 
Case report: A borderline 40-year-old female, found unconscious at 
home, is brought to our emergency room. Vital signs are normal and 
Glasgow Coma Score is 3. According to paramedics report, we 
estimate that she took 8625 mg of slow-release clomipramine, 125 mg 
of lorazepam and 160 mg of domperidone. As recommended by the 
Swiss national poison center (ToxInfo Suisse™), we organized 
endoscopic extraction of the ingested material, followed by activated 
charcoal administration. A 12 hour follow up abdominal X-ray showed 
residual foreign material in the stomach. However, she gradually woke 
up and was extubated the following day. She was transferred to our 
psychiatric unit for further car. 
Conclusion: Although presence of a tricyclic pharmacobezoar on 
admission X-ray suggests a risk for severe poisoning, endoscopic or 
surgical removal, even partial, seems beneficial. Complete endoscopic 
removal is usually difficult, even after water pressure fragmentation, 
and can be complicated with upper gastrointestinal damage. 
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Peritoneal tuberculosis as cause of abdominal pain  
and new onset ascites – reminder of an old hat
Marco Seneghini1, Otto Braendli1, Birgit Helmchen2, Aamr Orban3, 
Barbara Federspiel1, Christine N. Manser1 
1Clinic of Internal Medicine, See Spital Horgen, Horgen, Switzerland, 
Horgen; 2Department of Pathology, Stadtspital Triemli, Zurich; 3Clinic 
of Surgery, See-Spital Horgen, Horgen, Switzerland
Introduction: Tuberculosis (TBC) is still a major global health issue. 
Peritoneal TBC (PTBC) represents 1–2% of all manifestations of TBC. 
Diagnosis is challenging due to its mostly non-specific symptoms and 
often false negative results with regard to ascites TBC microscopy/
PCR and cultures.
Cases: We report of two cases of patients who presented at our 
hospital with PTBC.The first patient, a 24 years old Somali woman, 
who had immigrated to Switzerland 4 years prior, presented with 3 
weeks of diffuse abdominal pain and distension. The second patient,  
a 25 years old Bangladeshi man, who had been in Switzerland for 6 
months, presented with 2 weeks of fever, weight loss and abdominal 
distension and pain. Chest radiograph of both patients showed pleural 
effusion. In both patients an abdominal ultrasound and a CT scan 
were performed. In patient 1 massive ascites, enlarged mesenteric 
and central necrotic retroperitoneal lymph nodes and a peritoneal 

Figure 1: Intraoperative findings in 
patient 2 during laparoscopy.

Figure 2: Histological findings in 
patient 1. Figure 2a Ziehl-Neelsen 
staining(40×), arrow showing an 
acid-fast bacillus; Figure 2b HE staining 
(2.5×), arrow showing a giant cell, 
asterisk showing a caseous necrosis.
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normal C-reactive protein. A CO intoxication or relevant 
methemoglobinemia was ruled out. Chest x-ray revealed diffuse 
bilateral opacities (fig. 2).

We diagnosed a SFD (silo filler’s disease) and initiated treatment with 
steroids (125 mg methylprednisolone followed by oral prednisolone 
with a rapid tapering over 4 weeks). The patient’s symptoms rapidly 
improved, he could be weaned off supplemental oxygen and was 
discharged home after 4 days with regression of infiltrates on chest 
X-ray. In a follow up after 9 weeks, the patient was free of any 
symptoms with a normal pulmonary function testing.
Discussion: Due to the suggestive history of work kneeing on the 
ground of a freshly filled silo and the chest X-ray we diagnosed SFD,  
a toxic reaction to nitrogen gases which derive within the first two days 
during the fermentation process in silage. One of the gases is the 
yellow nitrogen dioxide explaining the coloration of the patient’s hands 
by direct contact. It is collected at the bottom due to its weight. So, 
farmers entering an insufficiently ventilated silo are in danger of 
inhaling these gases and develop SFD. Consequently, SFD is only 
diagnosed during harvest (September to October). With approximately 
1 case/year in Switzerland, SFD is a rare cause for toxic lung injuries. 
About 20% of patients die from acute respiratory insufficiency, some 
develop a chronic bronchiolitis obliterans, whereas most recover 
completely. Treatment consists of supplemental oxygen and steroids. 
As farmers are exposed to a number of inhalative toxins, acute and 
chronic respiratory diseases are highly prevalent, most common being 
COPD, asthma and farmer’s lung. The latter is a hypersensitivity 
pneumonitis induced by biologic dusts was unlikely given the peracute 
course. This case demonstrates the relevance of an accurate history 
and detailed physical examination for diagnosing a rare disease. 
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Acute coronary syndrome with fatal outcome caused  
by necrotizing coronary vasculitis
Lisa Schweizer1, Nadja Fischer2, Nadine Kawel-Böhm3,  
Stephan Schneiter1, Thomas Fehr1 
1Departement Innere Medizin, Kantonsspital Graubünden; 2Institut für 
Pathologie, Kantonsspital Graubünden; 3Institut für Radiologie, 
Kantonsspital Graubünden, Chur, Switzerland
Introduction: Acute coronary syndrome (ACS) is among the most 
frequent reasons for emergency admissions. In the vast majority it is 
caused by an obstructive coronary artery disease (CAD), however less 
common reasons for ACS are diseases such as myocarditis or 
spontaneous coronary artery dissection. We present such an unusual 
case of ACS.
Results: A 56 year-old, previously healthy, female patient presented 
with symptoms of ACS and electrocardiography-findings consistent 
with ST elevation myocardial infarction. Emergency coronary 

sign as a presenting symptom of pneumothorax is rare and was 
frequently missed in the last years. If present it may be they key to 
diagnosis. The clicking sound of our patient was recorded with mobile 
phones and was used for evaluation of the diagnosis, which shows the 
versatile possible applications of new technologies. Mobile devices 
provide an easy and comfortable tool to capture clinical findings and 
send them to specialists. 
Conclusion: Hamman’s sign is a rare but reproducible clinical finding 
in patients with left-sided pneumothorax. Our case shows the value of 
even rare clinical findings, which may prevent unnecessary diagnostic 
tests. Extracardial sounds should always be kept in mind as a possible 
differential diagnosis of murmurs due to valve pathologies, particularly 
if the sound is audible at distance from chest. 
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A farmer with yellow hands and a white lung
Johannes Langer, Irene Thüer, Philippe Rochat,  
Beat Frauchiger, Andreas Kistler 
Department of Internal Medicine, Kantonsspital, Frauenfeld, 
Switzerland
Case report: In September 2015, a 60 year old farmer presented at 
the emergency department with peracute dyspnoea 7 hours after 
having entered a silo. He detected a defect in the silo which had been 
filled with corn the day before and entered it after ventilation for 
reparation kneeing on the ground. Clinically, we found fine crackles 
over both lungs at a respiratory rate of 21/minute. Noticeably, both 
hands were coloured yellow for an initially unknown reason (fig. 1).
At an oxygen saturation of 76%, we began O2 supplementation. 
Laboratory results showed a mild leucocytosis (10.9 × 109/l) with 

Figure 1: Recording the sound with  
a mobile phone.

Figure 2: CT showed left 
sided pneumothorax.

Figure 2

Figure 1

Figure 1
MR short axis view T1 weighted 
“late-gadolinium enhancement”: 
Delayed contrast enhancement 
involving the basal anterolateral 
segment, lack of signal within the 
contrast enhanced myocardium 
represents extensive 
microvascular obstruction.
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Fallvorstellung: Der 44-jährige Patient stellte sich aufgrund 
rezidivierender Synkopen, Appetitlosigkeit und unbeabsichtigtem 
Gewichtsverlust von ca 30 kg innert 8 Monaten vor. Er berichtete über 
Dysästhesien in Händen und Füssen. Klinisch zeigte sich ein 
unsicheres Stand- und Gangbild. Vibrations- und Lagesinn waren 
vermindert. Ein EMG bestätigte eine sensible und motorische axonale 
Polyneuropathie (PNP). Im Schellong-Test symptomatischer Abfall des 
syst. BD um 70 mm Hg, ein Ewing-Test (Tab. 1) bestätigte eine 
autonome PNP. Ein thorako-abdominales CT zeigte metastasen-
verdächtige Läsionen in der Leber und Lymphknoten (subra- und 
infradiaphragmal). Im Rahmen der Tumorsuche fand sich ein erhöhtes 
beta-HCG mit 5’432 U/l, ansteigend bis max. 114’500 U/l. Die Biopsie 
eines hypodensen Hodenparenchyms links zeigte lediglich normales 
Hodengewebe. Die Leberbiopsie ergab Zellen eines 
Chorionkarzinoms. Liquoruntersuchung und MRI der Wirbelsäule und 
des Kopfes zeigten keinen Tumorbefall. Die Nebennieren waren 
bildgeberisch normal, der Synacthentest unauffällig. Es wurde die 
Diagnose eines extragonadalen Chorionkarzinoms mit 
paraneoplastischer peripherer und autonomer PNP gestellt und eine 
Chemotherapie mit Cisplatin, Etoposid und Bleomycin begonnen. 
Zunächst trat eine Verbesserung der onkologischen Situation auf, 
auch mit Verbesserung der Paresen und der Orthostase. Ein weiterer 
Schellong-Test zeigte syst. einen BD-Abfall von nur noch 20 mm Hg, 
ein erneuter Ewing-Test (Tab. 1) war grenzwertig. Das Gewicht sank 
um weitere 18 kg. Mit der Verbesserung der PNP trotz weiterem 
Gewichtsverlust gingen wir von einer paraneoplastischen Ursache der 
PNP aus. Zwischenzeitlich ist das Karzinom leider wieder progredient 
und eine Salvagetherapie geplant. 
Konklusion: Hinter dem häufigen Konsultationsgrund Synkope kann 
sich auch eine seltene Erkrankung verbergen. Vollständige Anamnese 
und gründliche Untersuchung führen schliesslich zur Diagnose. Eine 
Suche im pubmed mit den Stichworten “choriocarcinoma” und 
“polyneuropathy” ergab keinen Treffer. 

angiography however ruled out significant obstructive CAD. To further 
investigate the etiology of the suspected ischemic cardiomyopathy 
Cardiac Magnetic Resonance Imaging (CMR) was performed, which 
showed transmural “late-gadolinium enhancement” anterolateral with 
associated microvascular obstruction (MVO) (fig. 1). After 36 hours the 
patient suddenly arrested with documented pulseless electrical activity 
(PEA). Despite immediate cardiopulmonary resuscitation no 
spontaneous circulation could be restored. Post mortem exam 
revealed a subacute myocardial infarction with myocardial rupture and 
disrupted pericardium with almost three litres of fresh blood in the left 
chest cavity. As the cause of this unusual ACS post mortem analysis 
surprisingly revealed a lymphoplasmocytic necrotizing coronaritis of all 
three epicardial vessels with no other signs of a systemic vasculitis 
(fig. 2). 
Discussion: This case report demonstrates a rare but devastating 
complication of a small myocardial infarction. A myocardial necrosis 
initiated spontaneous myocardial rupture with the common 
presentation of a PEA. Although no obstructive CAD or vessel closure 
was evident, the diagnosis of ischemic heart disease was proven by 
CMR showing a typical subacute myocardial infarction with MVO. The 
etiology of the diffuse coronaritis remains unclear, however the 
microscopic findings and the clinical course would best match with the 
diagnosis of an isolated coronary polyarteritis nodosa leading to 
myocardial infarction.
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Von Synkopen über eine autonome und periphere 
Polyneuropathie zu Leberrundherden
Maria Eracleous, Philippe Rochat, Beat Frauchiger 
Innere Medizin, Kantonsspital Frauenfeld, Frauenfeld, Switzerland
Einleitung: Synkopen sind ein häufiger Grund für notfallmässige 
Konsultationen in Praxen und Notfallstationen. Die wichtigsten 
Ursachen sind orthostatisch, vasovagal und rhythmogen. Wir berichten 
über eine seltene aber eindrückliche Aetiologie rezidivierender 
orthostatischer Synkopen. 

Figure 2
Histological specimen of the right 
coronary artery with 
lymphoplasmacytic infiltration of 
the vessel wall.

Tabelle 1
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Sex-related differences in symptom status and health 
perception of patients with atrial fibrillation
Steffen Blum1,2, Christoph Muff1,2, Peter Ammann3, Paul Erne4,  
Giorgio Moschovitis5, Marcello di Valentino6, Dipen Shah7, Jürg 
Schläpfer8, Michael Kühne9, Christian Sticherling9, Stefan Osswald9, 
David Conen1,2 
1Department of Medicine; 2Cardiovascular Research Institute Basel, 
University Hospital Basel, Basel; 3Division of Cardiology, Kantonsspital 
St. Gallen, St. Gallen; 4AMIS Plus, Zurich; 5Division of Cardiology, 
Ospedale Regionale di Lugano, Lugano; 6Division of Cardiology, 
Ospedale San Giovanni Bellinzona, Bellinzona; 7Division of 
Cardiology, University Hospital Geneva, Geneva; 8Service of 
Cardiology, University Hospital Lausanne, Lausanne; 9Division of 
Cardiology, University Hospital Basel, Basel, Switzerland
Background: Many patients with atrial fibrillation (AF) have symptoms 
related to the arrhythmia. However, little evidence is available whether 

men and women have a similar symptom burden. We therefore 
assessed sex-specific differences in symptoms in a large and 
unselected cohort of patients with AF. 
Methods: The Basel Atrial Fibrillation Cohort Study (BEAT-AF) is a 
prospective observational, multicenter cohort study in Switzerland. 
Between 2010 and 2014, 1551 patients with documented AF were 
enrolled in BEAT-AF. All patients completed detailed questionnaires 
about personal and medical factors, symptoms potentially related to  
AF (overall symptoms, palpitations, dyspnea, fatigue, dizziness, chest 
pain, effort intolerance and syncope) and co-morbidities. 
Results: Overall, 455 (29.6%) of the participants were women. Mean 
age was 70.3 ± 10.7 years among women and 67.2 ± 11.9 years 
among men. Paroxysmal AF was observed in 60.7% of women and 
53.7% of men (p = 0.04). Self-reported health status (health 
perception on a visual analogue scale from 0 to 100) was significantly 
lower in women than in men (67.0 ± 20.3 vs. 71.9 ± 18.4 respectively; p 
<.0001). As shown in the table, women had more palpitations (76.2 vs. 
64.8%), dizziness (30.2 vs. 19.7%), symptoms overall (85.1 vs 68.4%; 

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



POSTER SGAIM / POSTERS SSMIG: POSTERTOUR 2 

KARDIOLOGIE/PNEUMOLOGIE/GASTROENTEROLOGIE / CARDIOLOGIE/PNEUMOLOGIE/GASTROENTÉROLOGIE 1 55

P369

Pathologist nearly injured during the autopsy of  
a lung: what is the diagnosis?
Angela Fischer Maranta1, Nadja Fischer2, Thomas H. Fehr3,  
Raphael Jeker3 
1Onkologie; 2Pathologie; 3Innere Medizin, Kantonsspital Graubünden, 
Chur, Switzerland
Case report: An 84-year-old lady presented to the emergency 
department with weakness and chest discomfort. Shortly after arrival 
and before a thorough history could be taken, the patient lost 
consciousness and went into cardiac arrest. Heart-lung-resuscitation 
was performed, but was not successful. The autopsy showed a 
subacute myocardial infarction with myocardial rupture as cause of 
death. Upon examination of the lung, the pathologist pierced herself 
with a hard, bar-shaped substance which was located in one of the 
lung-arteries. Chart review showed that a vertebroplasty (VP) and 
balloon kyphoplasty (BKP) had been performed four months earlier. 
Comparison of pre- and postintervention chest-x-rays showed a new, 
tubular, radiodense opacity in the lung after the intervention. A sample 
of the substance in the lung vessel and a probe of bone cement was 
sent for chemical analysis which showed barium sulfate in both 
probes. Further examination with back scattered electron images 
showed the identical texture in both probes. These results prove that a 
pulmonary cement embolism (PCE) had occurred. 
Discussion: VP and BKP are percutaneous procedures aimed at 
reducing pain and providing stability after vertebral fractures. In both 
procedures bone cement is injected into the fractured vertebrae: in VP 
the cement is directly delivered to the bone using needles, in BKP a 
balloon is inflated to correct vertebral deformity before cement 
instillation. Both procedures are considered to be relatively safe with 
refracture of the treated vertebrae, fracture of surrounding vertebrae 
and cement leakage (CL) as the main complications. In studies using 
CT-scans after the procedure, CL was observed in up to 90% in VP 
and 37.5% in BKP, ranging from asymptomatic damage to the 
surrounding tissues and nerves up to life threatening embolisms to the 
lung, heart and brain. The incidence of PCE ranges from 3.5–23% 
depending on the radiologic method used. They are mostly 
asymptomatic, but cases requiring embolectomy have been described. 
There are no evidence based guidelines concerning treatment of PCE. 
Some authors suggest anticoagulation with heparine/coumarine for 
asymptomatic central and symptomatic peripheral PCE and clinical 
follow-up for asymptomatic peripheral PCE. Surgical removement 
should be considered with symptomatic central PCE. This case is 
unique, as there is chemical proof that the embolus and the bone 
cement are of identical substances. 
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Gastric manifestation in multiple myeloma
Sven Gruber1, Sabri Ali2, Barbara Federspiel1, Christine N. Manser1 
1Clinic of Internal Medicine, See Spital Horgen, Horgen, Switzerland, 
Horgen; 2Department of Pathology, Stadtspital Triemli, Zurich, 
Switzerland
Introduction: Multiple Myeloma (MM) is characterized by monoclonal 
proliferation of plasma cells (PC) mainly within the bone marrow. 
Extramedullary involvement of PC neoplasia can occur in up to 20% of 
cases. This can either be a solitary extramedullary plasmacytoma or in 
terms of an extramedullary spread of a MM. When extramedullary 
manifestation of a PC neoplasia occurs it is mainly located in the 
upper respiratory tract. However, it can also be located in every other 
tissue or organ.
Case: An 80-year old female patient suffering from MM (IgG kappa, 
ISS1) diagnosed in 2012 was hospitalized with severe pneumocystis 
jirovecii pneumonia following immunosuppressive anticancer therapy. 
At admission she showed a severe anemia (hemoglobin 68 g/l), 
thrombopenia (78.000/µl) and leukopenia (3.03/µl). Serum creatinine 
was not elevated (81 µmol/l), however patient showed a proteinuria 
(482 mg/l). Due to an unintentional loss of weight and elevated liver 
enzymes an abdominal ultrasound was done and showed multiple 
solid liver lesions compatible with hepatic metastases. As liver 
metastasis is atypical in MM, upper and lower gastrointestinal 
endoscopy under the assumption of another unknown primary tumor. 
The investigation particularly showed two flat polypoid lesions in the 
gastric corpus as can be seen in figure 1. Biopsies were taken. 
Histology showed a diffuse highly malignant neoplastic stroma 
infiltration. In-depth immunohistochemical investigations finally  
showed positivity for CD138 and BCL2, which are two common 
markers for PC indicating gastric MM manifestation (fig. 2). 

all p <.0001) as well as dyspnea (41.9 vs. 31.9%; p = 0.0009), whereas 
men had more often effort intolerance (19.1 vs. 9.3%; p <.0001). After 
multivariable adjustment for clinical covariates, female sex remained 
an independent predictor for overall symptoms (OR 2.9, 95%CI 
2.17–4.1; p <.0001), palpitations (OR 2.1, 95% CI 1.51–2.83; p 
<.0001), dyspnea (OR 1.5, 95% CI 1.1–1.96; p = 0.0072) and dizziness 
(OR 1.9, 95% CI 1.39–2.54; p <.0001). 
Conclusions: Women with AF have a substantially higher symptom 
burden and a lower health status than men, and these relationships 
persisted after multivariable adjustment. Additional studies are needed 
to further investigate these sex-specific differences.
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Influence of hypoxia on healthy volunteers and  
patients with inflammatory bowel disease
Stephan Vavricka1, Gerhard Rogler2, Sylvie Scharl2,  
Michael Scharl2, Jonas Zeitz2 
1Abteilung für Gastroenterologie und Hepatologie, Stadtspital Triemli; 
2Universitätsspital, Gastroenterologie, Zürich, Switzerland
Background and aims: Hypoxia can induce inflammation in the 
gastrointestinal tract and a previous study from our group suggests an 
impact of hypoxia on the course of inflammatory bowel disease (IBD). 
We aimed to evaluate prospectively and under standardized conditions 
what effects hypoxia has on healthy volunteers and on IBD patients. 
Methods: Ten healthy volunteers, 11 Crohn’s disease (CD) and 9 
ulcerative colitis (UC) patients in stable remission underwent a 3 hours 
exposure to hypoxic conditions simulating an altitude of 4000 meters 
above sea level in a hyperbaric pressure chamber situated at the 
Swiss aeromedical centers Dubendorf, Switzerland. Stool samples 
analyzing calprotectin and microbiotal composition, biopsy samples 
from the rectosigmoid region and blood samples were repetitively 
collected and analyzed in conjunction with detailed records of clinical 
symptoms.
Results: In the healthy volunteer group (median age 24.8 years), no 
significant changes on the mRNA levels of p62 or IL-18 were revealed 
in biopsies taken from the sigmoid region on the day before the 
hypoxic chamber (T1), in biopsies taken directly after the hypoxic 
chamber (T2), as well as in biopsies taken 1 week after the chamber 
(T3). However, the calprotectin level showed a relevant increase in 
most volunteers to up to 10 fold of the initial measured value. In CD 
patients (median age 35.6 years) mRNA levels of p62 and IL-18 
increased significantly between T1 and T3 (for p62 4.144 fold increase 
p <0.05; for IL-18 7.31 fold increase, p <0.05). Furthermore, calprotectin 
level increased up to 8 fold of the initial measured value. In UC 
patients (median age 31.1 years), mRNA levels of p62 and IL-18 
increased between T1, T2, and T3 but did not reach statistical 
significance. Calprotectin levels increased up to 18 fold of the initial 
measured value. One patient in the UC group dropped out of the study 
because of a flare on T2, another two patients reported increased 
activity of their disease. 
Conclusions: The importance of environmental factors in the 
pathogenesis including their disease-modifying potential are 
increasingly recognized in IBD. Understanding molecular and 
microbiological consequences of intestinal hypoxia may ultimately 
derive further insights on the pathogenesis of IBD, far beyond 
exposure to low partial oxygen pressure ambient air. 

Table: Symptom status according to sex.
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However, the prevalence rates of the underlying illnesses are 
inconsistent. Further, it is unclear which treatments are initiated in 
patients presenting to the ED with NCCP.
Study design: Retrospective, single center chart review. 
Methods: Adult patients with NCCP presenting to the ED between 
December 2009 and February 2010 were identified by ICD-10 codes 
and screened for inclusion. Exclusion criteria were pregnancy, prior 
trauma, severe chronic kidney disease (CKD G3/ G4), and cancer. All 
information was extracted in a pre-defined form and analyzed. 
Results: A total of 502 visits with the admission diagnosis of NCCP 
accounted for 6% of all ED visits. Most assessments of the patients 
were completed within 24 hours (88.4%). The most frequent diagnosis 
was non-specific chest pain (60%), followed by musculoskeletal chest 
pain (MSD, 27%), lung diseases (3.6%), gastrointestinal diseases (GI, 
1.4%), and psychiatric diseases (1.2%). In 6.2% the initially presumed 
NCCP was revised and an underlying cardiovascular disease 
diagnosed. Cardiovascular risk profiles for the different patient groups 
are summarized in table 1. At discharge pain medications (mainly 
non-steroidal anti-inflammatory drugs or paracetamol) were prescribed 
in 76% of the MSD-patients, in 67% of the non-specific chest pain 
patients, and in 57% of GI diseases patients. Proton pump inhibitor 
(PPI) was most frequently prescribed in GI diseases (72%), in 22% of 
the non-specific chest pain patients, and in 14% of the MSD patients. 
Benzodiazepines were prescribed for 14% of the non-specific chest 
pain patients, in 10% of the MSD patients, in 43% of the GI disease 
patients, and in 33% of the patients with a psychiatric disease. 
Conclusion: In this NCCP patient population, the most frequent 
illnesses are non-specific chest pain followed by MSD. Psychiatric 
diseases and gastro esophageal disease were rarely diagnosed. 
Analgesics were frequently prescribed. A helpful PPI treatment trial 
that may uncover underlying GERD was infrequently started.

Table 1: Baseline characteristics and treatment.

 Non-specific 
chest pain

MSD GI disease Psychiatric

All n (%) 301 (60) 133 (26) 7 (1) 6 (1)

Female % 50 46 29 33.3

Age in years mean 
± SD

48 ± 17.6 42 ± 16.2 55 ± 16.5 54 ± 14.5

Treatment     

Pain medications % 57 76 57 17

PPI % 22 14 71 17

Benzodiazepine % 14 10 43 33
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Sepsis, adrenal gland abscess and multiple brain  
abscesses in a patient with disseminated Nocardia 
cyriacigeorgica pneumonia
Melinda Vajko1, Bruno Senn2, Bernd Yuen1 
1Interdisciplinary Intensive Care Unit; 2Division of Pneumology, 
Hospital Bülach, Bülach, Switzerland
Introduction: Nocardia species are uncommon, gram-positive, 
aerobic bacteria, which appear typically as filamentous branching rods 
with fragmentation into bacillary or coccoid forms. Nocardiosis is 
regarded to be an opportunistic infection. Accordingly, approximately 
one third of patients with nocardial infection show immunodeficiency 
such as malignancy, HIV infection or prolonged glucocorticoid therapy. 
Nocardia cyriacigeorgica (N. cyriacigeorgica) is one of the rare species 
causing nocardiosis. An infection with N. cyriacigeorgica is considered 
to be severe and life-threatening due to its capability to disseminate in 
various organs. 
Case report: A previously healthy 70-year old man presented to the 
emergency department with dyspnea and progressive cough. Initial 
thoracic CT-scan showed bilateral ground-glass infiltrates. A 
bronchoscopy with BAL and transbronchial biopsy revealed interstitial 
fibrosis with dust deposits and mixed cellularity BAL leading to a 
diagnosis of pneumoconiosis. Before additional examination could be 
performed, the patient was hospitalized due to progressive malaise 
with fever and cough. Assuming community-acquired pneumonia 
(CAP), a five day course of antibiotics and prednisone lead to rapid 
clinical improvement. In a follow up thoracic CT-scan a tumorous mass 
in the right adrenal gland was seen. Unexpectedly a few days after 
discharge, the patient developed severe sepsis and was directly 
admitted to the intensive care unit. Because of deterioration under 
broad antibiotic therapy, a repeat thoracic and abdominal CT-scan was 

Conclusion: Gastrointestinal manifestation of MM is extremely rare.  
In a large retrospective study Talamo et al. reported of 24 cases  
of GI manifestation among 2584 patients with MM (0.9%) [1]. Most 
frequently, in case of GI manifestation, the small bowel and the 
stomach are involved, much less frequently colon and esophagus. 
Extramedullar manifestation in MM is associated with a poor 
prognosis. In patients with known MM and newly diagnosed suspicious 
lesions, beside of solid carcinoma, rare extramedullary manifestion of 
MM has to be taken into account. 

1 Talamo et al. Haematologica. 2006;91:964–967.
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Non-cardiac chest pain in the emergency department:  
a retrospective single center study
Tenzin Dolkar Dangma1, Laura Magdalena Gort1, Sarah Esther 
Müller1, Jacob M. Burgstaller1, Johann Steurer1, Susann Hasler2, 
Ulrike Held1, Maria M. Wertli1,3 
1Horten Center for Patient Oriented Research and Knowledge 
Transfer, University of Zurich, Zürich; 2Department of Internal 
Medicine, Kantonsspital Winterthur, Winterthur; 3Department of 
General Internal Medicine, University Hospital of Bern, Bern, 
Switzerland
Background: Chest pain is a frequent reason for attending an 
emergency department (ED). About two thirds of these patients have 
no cardiovascular disease (NCCP). The main focus is to rule out acute 
cardiovascular disease (CVD). NCCP is a descriptive diagnosis with 
heterogeneous underlying illnesses. It is presumed that the most 
frequent illness is gastro-esophageal reflux disease (GERD) and  
that underlying psychiatric diseases are frequently not diagnosed. 

Figure 2: Microscopic image 
showing infiltration of the 
mucosa by PC; a: HE-staining; 
b: immunohistochemically 
stained (CD 138) showing 
monoclonality of PC.

Figure 1: Endoscopic image showing 
polypoid lesion within the gastric corpus; 
a: in inversion; b: close up view.
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Conclusions: We observed that IgG, in particular IgG2 subclass 
concentrations but not serum MBL levels are associated with an 
increased risk of COPD exacerbations. Genotyping of the IFN-lambda-
gen showed that GG-genotype may be linked to higher exacerbation 
risk as well. Therefore, measuring IgG2 and determining the IFN-
lambda-genotype may be helpful to predict the risk of exacerbation in 
patients with COPD and thus to prevent complications and disease 
progression in these patients. 
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A prospective multicenter trial on the value of monthly 
quantifications of stool-calprotectin levels for the  
prediction of flares in inflammatory bowel disease patients:  
the VAMOS study
Christine N. Manser1,2, Rafael Sauter3, Luc Biedermann2,  
Michael Fried2, Stephan R. Vavricka4, Jan Borovicka5, Katharina 
Spanaus6, Pierre Michetti7, Gerhard Rogler2, Leonhard Held3 
1See-Spital Horgen, Horgen; 2Division of Gastroenterology and 
Hepatology, University Hospital; 3Department of Biostatistics, 
Epidemiology, Biostatistics and Prevention Institute, University of 
Zurich; 4Department of Gastroenterology and Hepatology, Triemlispital 
Zurich, Zurich; 5Department of Gastroenterology and Hepatology, 
Kantonsspital St. Gallen, St. Gallen; 6Institute of Clinical Chemistry, 
University Hospital Zurich, Zurich; 7Gastro-Entérologie La Source-
Beaulieu, Lausanne, Switzerland
Background: The aim of this prospective multicentre study was to 
investigate the value of monthly quantification of fecal calprotectin (FC) 
for disease monitoring and prediction of an increase in clinical activity 
in patients with ulcerative colitis (UC) and Crohn’s disease (CD). 
Methods: 26 patients with inflammatory bowel disease (IBD) in 
remission for at least 3 months were finally included. Remission was 
defined as a FC level <150 µg/g stool and a Walmsley Index <2 (UC) 
or Harvey-Bradshaw Index <5 (CD). Patients provided a stool sample 
as well as a clinical index form every month up to 12 months after 
inclusion. 

performed, demonstrating marked growth of the adrenal lesion beside 
rapidly progressive pulmonary infiltrates. Miliar tuberculosis with 
adrenal gland abscess was considered and antituberculous therapy 
was started. During the course of antituberculous treatment Nocardia 
cyriacigeorgica was identified in blood cultures, so that antibiotic 
therapy was switched to imipenem, amikacin and trimethoprim-
sulfamethoxazole. Finally this therapy lead to significant improvement 
of the patient’s clinical condition. Additionally, a cranial MRI-scan was 
performed, revealing three abscesses in the cerebellum and occipital 
lobe. 
Conclusion: Disseminated nocardiosis with bacteremia in an 
immunocompetent patient is uncommon. Nevertheless Nocardia 
should be suspected in patients with pulmonary infiltrates, brain and 
soft tissue lesions (i.e. adrenal gland abscess), that are not responding 
to usual antibiotic therapy. 
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IgG2 and Interferon-lambda-genotype GG predict  
frequent COPD exacerbations in a Swiss multicenter  
COPD cohort study (TOPDOCS)
Simona Henny1, Thomas Dieterle1, Thomas Brack2, Martin H. 
Brutsche3, Christian F Clarenbach4, Adrian Egli5, Ingmar Heijnen6, 
Sarosh Irani7, Martin Frey8, Noriane Sievi4, Robert Thurnheer9,  
Marten Trendelenburg10, Malcom Kohler4, Jörg Leuppi1 
1University Clinic of Medicine, Kantonsspital Baselland, and Medical 
Faculty University of Basel, Liestal; 2Internal Medicine, Kantonsspital 
Glarus, Glarus; 3Respiratory Medicine, Kantonsspital St. Gallen,  
St. Gallen; 4Respiratory Medicine, University Hospital Zurich, Zurich; 
5Clinical Microbiology, University Hospital Basel, University of Basel; 
6Division of Medical Immunology, Department of Laboratory Medicine, 
University Hospital Basel, Basel; 7Respiratory Medicine, Kantonsspital 
Aarau, Aarau; 8Respiratory Medicine, Klinik Barmelweid, Barmelweid; 
9Respiratroy Medicine, Kantonsspital Münsterlingen, Münsterlingen; 
10Division of Internal Medicine and Department of Laboratory 
Medicine, University Hospital Basel, Basel, Switzerland
Background and importance: Chronic obstructive pulmonary 
disease (COPD) exacerbations are associated with disease 
progression, worsening health status, more hospitalizations and 
COPD-related mortality. During stable COPD, the identification of 
patients at high risk for exacerbations has a high impact for clinical 
management. Several biomarkers hold promise to predict exacerbation 
episodes, however, the assessment of the individual risk of 
exacerbation is challenging.
Objective: The goal of this study was to investigate the impact of 
different biomarkers and genetic single nucleotide polymorphisms 
(SNPs) as predictors of frequent exacerbations (=/> 2/y).
Methods: In 270 patients (mean age 63 years; 67% male) with COPD 
enrolled in The Obstructive Pulmonary Disease Outcomes Cohort of 
Switzerland (TOPDOCS) biomarkers such as concentrations of serum 
mannose-binding lectin (MBL), immunoglobulins and IgG subclasses 
were quantified, and IFN-lambda-genotypes (rs8099917) were 
determined. Biomarkers and genotypes were associated in COPD 
patients with frequent (≥2 per year) and less frequent (0–1 per year) 
exacerbations.
Results: The mean value ± standard deviation, the ANOVA-p-value of 
the measured biomarkers and the Chi-square of Pearson of the 
genotypes are shown in the following table:

Table 2

parameter 0 
exacerbations

1 
exacerbation

2 
exacerbations

P 
(Chi-
square of 
Pearson)

Genotype TT 
yes/no

33/ 98 28/ 46 18/ 47 0.153

Genotype TG 
yes/no

42/ 89 28/ 46 27/ 38 0.395

Genotype 
GG yes/no

 0/ 131  1/ 73  3/ 62 0.042

Table 1

parameter 0 
exacerbations

1  
exacerbation

2 
exacerbations

P 
(ANOVA)

MBL (µg/ml) 1.62 (± 1.46) 1.85 (± 1.58) 1.78 (± 1.80) 0.570

IgG (g/l) 9.7 (± 3.0) 8.9 (± 2.2) 8.6 (± 2.4) 0.018

IgA (g/l) 2.4 (± 1.0) 2.6 (± 1.3) 2.3 (± 1.0) 0.245

IgM (g/l) 1.0 (± 0.6) 1.1 (± .8) 1.1 (± 2.0) 0.875

IgE (IU/ml) 117.8 (± 317.5) 285.1 (± 929.2) 143.3 (± 560.9) 0.149

IgG1 (g/l) 6.2 (± 2.2) 5.8 (± 1.6) 5.9 (± 1.8) 0.237

IgG2 (g/l) 3.1 (± 1.6) 2.8 (± 1.1) 2.4 (± 1.0) 0.001

IgG3 (g/l) 0.4 (± 0.3) 0.4 (± .2) 0.4 (± 0.2) 0.394

IgG4 (g/l) 0.5 (± 0.5) 0.6 (± 0 .6) 0.5 (± 0.5) 0.557

Figure 1: Index profiles of 28 patients included in the study.
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Introduction: Previous studies have suggested positive effects of 
aerobic exercise training on cardiovascular health and metabolic 
disorders. However, potential associations of maximal aerobic capacity 
(VO2max) with both vital signs and body composition measures still 
need to be clarified by further investigations. Therefore, this study 
aimed to examine the relationship of VO2max with blood pressure (BP), 
heart rate (HR), body mass index (BMI) and waist circumference (WC) 
in a representative sample of healthy Swiss employees.
Methods: In this cross-sectional study, 337 healthy and full-time 
employed adults (≥80% full-time equivalent) were recruited in the 
Basel region, Switzerland. Gender, age and smoking status (yes, no 
more, never) were recorded. Height, weight and WC were measured 
and BMI was calculated. VO2max was determined using the multistage 
20-meter shuttle run test. Subjects were categorized according to the 
25th (P25) and 75th percentile (P75) of VO2max. HR, systolic and 
diastolic BP were assessed at rest prior to testing and at test 
termination (maximal HR) respectively two minutes after the end of the 
test. Group differences between P25 and P75 were analysed with 
Student-t test or Mann-Whitney test. Forced-entry multiple linear 
regression analysis was performed to identify predictors of VO2max.
Results: Complete data were available from 303 subjects aged 18 to 
61 years. Descriptive statistics for total subjects, P25 and P75 are 
presented in table 1. Compared to P25, subjects in P75 were mostly 
male, younger, had lower BMI and WC, higher resting and recovery 
systolic BP, lower resting but higher maximal HR and a greater 
difference between maximal and resting as well as recovery HR. 
Multiple linear regressions (table 2) revealed that a higher VO2max was 
associated with a greater difference between maximal and resting HR, 
whereas female gender, increasing age, higher WC and current 
smoking contributed to a decrease of VO2max. BMI, ex-smoking, 
differences in BP and maximal-to-recovery HR were not related to 
VO2max. 
Conclusions: This study provides evidence that diastolic BP is not 
affected by aerobic exercise, while systolic BP was increased in the 
fittest category. The present findings suggest that maximal aerobic 
capacity is associated with maximal and resting HR, but not with 
recovery HR. WC, but not BMI, should be preferably used to assess 
the association between aerobic capacity and body composition. 

Results: We collected 291 index values from 28 patients (fig. 1). After 
removing those with missing observations regarding FC, the clinical 
index or therapy adjustment 26 patients (8 CD, 18 UC) who had been 
in clinical remission for at least 3 months were included in the study. 
There were 16 therapy adjustments during the follow up. In 4 patients 
therapy was repeatedly adjusted during follow-up. The median index 
among CD and UC patients during observation was 2. The median FC 
value was 78 µg/g stool among all patients. Among CD patients the 
median FC value was 107 µg/g feces, while among UC patients it was 
58 µg/g feces. The association between FC and the activity index is 
shown in figure 2. Longitudinal data analysis showed that a 10-fold 
increase of FC resulted in a mean increase of the index of 1.47 
(95%-confidence interval 0.93–2.01; p <0.0001, unadjusted) and of 
1.26 (95%-confidence interval 0.68–1.85; p <0.0001, adjusted for 
therapy change) in the next month. Subgroup analysis was performed 
with 162 observations among 18 UC patients and 64 observations 
among 8 CD patients and showed that a 10-fold increase of FC 
resulted in a mean increase of the index of 1.65 (95%-confidence-
interval 0.98–2.32; p <0.0001, unadjusted) among UC patients and of 
1.05 (95%-confidence-interval 0.20–1.90; p = 0.008, unadjusted) 
among CD patients.
Conclusions: Monthly measurement of FC can be used as an early 
predictor of an increase in clinical activity in IBD patients and allows 
adjustment of therapy before occurrence of clinical symptoms.
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The association of blood pressure and body  
composition measures with maximal aerobic  
capacity in a Swiss working population 
Ulla Schüpbach1, Jonas Mundwiler1, Thomas Dieterle1,2,  
Jörg Daniel Leuppi1,2, David Miedinger2,3, Stefanie Zogg1,4 
1Medizinische Universitätsklinik, Kantonsspital Baselland, Standort 
Liestal, Liestal; 2Medizinische Fakultät, Universität Basel, Basel; 
3Departement für Arbeitsmedizin, Schweizerische 
Unfallversicherungsanstalt (Suva), Luzern; 4Institut für 
Bewegungswissenschaften und Sport, Eidgenössische Technische 
Hochschule (ETH) Zürich, Zürich, Switzerland

Figure 2: Boxplots for FC at each Index value. Figures show 
boxplots of the FC measurements for each Index value stratified by 
disease type. Figure 2a shows the untransformed FC values and 
figure 2b shows the log10-transformed FC values. 
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receiving FDC (χ² (1, N = 519) = 7.793, p <0.005), even after correction 
for age, gender, BMI and the prescribing GP. 
Discussion: Improved compliance but not necessarily improved BP 
control has been reported in a recent meta-analysis of trials 
investigating the effects of FDCs. The results of our study suggest 
worse BP control in patients receiving FDCs compared with patients 
receiving free combination, challenging the broad usage of FDC. 
Differences in BP control may be due to differences in the selection of 
antihypertensive drugs when prescribing FDCs compared to 
combinations of single drugs. A further reason may be that dosage 
escalation is more difficult in patients using FDC, thereby negatively 
affecting BP control. 

P378

Olmesartan-induced enteropathy: a rare cause  
of diarrhea
Eleni Psychia, Uwe Schiemann, Mathieu Charles Martin Firmann 
Médecine Interne, HFR, Riaz, Switzerland
Olmesartan is an angiotensin II receptor antagonist commonly used 
to treat arterial hypertension. Olmesartan-induced enteropathy is a 
rare side effect of this treatment and causes diarrhea. We report  
herein a case of olmesartan-induced enteropathy diagnosed by three 
successive dechallenge and rechallenge trials of olmesartan. An  
80 years old female patient, with a history of arterial hypertension 
treated by olmesartan and amlodipine, presented to our hospital with 
persistant watery, nonbloody diarrhea associated to episodes of 
vomiting during the last two weeks. She didn’t report fever, abdominal 
pain, recent travel or sick contact. Trial of oral antibiotics 
(Ciprofloxacine for 7d) did not reduce the symptoms. Physical 
examination was unremarkable except for the finding of signs of 
dehydratation. Laboratory findings showed an acute renal failure and 
electrolyte abnormalities such as hypokalaemia, hypomagnesaemia 
and hypernatraemia. She tested negative for IgA anti-tissue 
transglutaminase (TTG). Stool test was negative for Campylobacter, 
Salmonella and Shigella and research of Clostridium difficile toxins 
was negative. Calprotectine test was positive. Withdrawal of 
olmesartan during the hospitalization resulted in clinical improvement. 
After hospital discharge, the patient restarted her usual medication 
(including olmesartan) with reappearance of the gastrointestinal 
symptoms. During her second hospitalization, a colonoscopy with 
random colonic biopsies revealed a microscopic eosinophilic colitis, 
motivating the introduction of budenosid with clinical amelioration and 
discharge. However, the patient represented twice to our hospital with 
the same symptoms after restarting her usual treatment, pointing 
towards tp a time association between the olmesartan intake and the 
appearance of symptoms. After advising our patient to discontinue 
definitively olmesartan, she reported a quick resolution of her 
symptoms. Enteropathy as a cause of drug-induced diarrhea has been 
reported previously with the use of azathioprine and mycophenolate 
mofetil. Olmesartan-induced enteropathy is increasingly recognized as 
a cause of drug-induced diarrhea. The case we reported herein is 
highly suspicious of olmesartan-induced enteropathy, because of 
multiple involuntary positive dechallenge and rechallenge trials. 
Olmesartan-induced enteropathy is another example of drug-
associated enteropathy of which the medical community should be 
aware to avoid unnecessary investigations. 
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Aortic dissection after transcatheter aortic valve  
implantation (TAVI)
Tereza Losmanova1, Stella Fahrni2, Ivo Tosoni1, Peter E. Ballmer2 
1Institut für Pathologie KSW; 2Departement Medizin KSW, Winterthur, 
Switzerland
Introduction: TAVI is currently an interventional method for surgically 
inoperable patients with significant aortic valve stenosis. Major and 
clinically significant complications related to TAVI include deaths in 
connection with the intervention, postsurgical aortic regurgitation, the 
need for pacemaker implantation, cardiac tamponade, myocardial 
infarction, stroke, severe vascular and bleeding complications, acute 
renal failure and infectious endocarditis.
Methods: We report a case of an 81-year-old male patient who was 
urgently admitted to hospital due to fever and weakness. In blood 
cultures Staphyloccocus aureus was detected and hence antibiotic 
treatment with amoxicillin and clavulanate was started. Three years 
previously the patient had received a TAVI due to a symptomatic aortic 
valve stenosis. Transthoracic and transesophageal echocardiography 
(TTE and TEE) were performed suspecting infectious endocarditis of 
the prosthetic valve. TEE showed no evidence of endocarditis but a 
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Introduction: Left atrial (LA) enlargement is an important risk factor 
for incident stroke and a key determinant for the success of rhythm 
control strategies in patients with atrial fibrillation (AF). However, 
factors associated with LA volume in AF patients remain largely 
unknown.
Methods: Patients with paroxysmal or persistent AF were enrolled in 
this study. Real time 3-D echocardiography was performed in all 
participants and analyzed offline in a standardized manner. We 
performed stepwise backward linear regression analyses using a 
broad set of clinical parameters and biomarkers to determine 
independent correlates for 3-D LA volume (in mL).
Results: We included 210 patients (71% male, mean age 61 ± 11 
years). Paroxysmal and persistent AF were present in 95 (45%) and 
115 (55%) patients, respectively, 115 (55%) had hypertension, 11 (5%) 
had diabetes, and 18 (9%) had ischemic heart disease. Mean indexed 
LA volume was 36 ± 12 ml/m2. Our final model explained 52% of the 
LA volume variability. Significant associations with LA volume were 
found for female sex (β coefficient –17.46 (95% confidence interval 
–23.43; –11.51), p <0.0001), undergoing cardioversion (β 11.22 (CI 
4.45;18.00), p = 0.001), diabetes (β 14.47 (CI 2.74; 26.21), p = 0.016), 
body mass index (BMI) (β 1.56 (CI 0.91; 2.22), p <0.0001), glomerular 
filtration rate (β –0.18 (CI –0.33;–0.02), p = 0.023) and NT-pro brain 
natriuretic peptide (NT-proBNP) (β 6.67 (CI 3.95; 9.40), p <0.0001),  
but not age (p = 0.79) or hypertension (p = 0.99). Subgroup analyses 
stratified by AF type showed similar results for patients with 
paroxysmal and non-paroxysmal AF.
Conclusions: In patients with AF, the most important correlates with 
LA volume are sex, BMI, diabetes, renal function and NT-proBNP, but 
not age or hypertension. These results may help to refine intervention 
strategies in AF patients. 
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Fixed-dose combinations of antihypertensive drugs  
may not improve blood pressure control compared  
to free drug combinations - findings from the Swiss 
Hypertension Cohort Study
Daniel Buess, Thomas Dieterle, Jörg Daniel Leuppi, Andreas Zeller, 
Benedict Martina, Peter Tschudi, Katja Henny-Fullin, Stephanie 
Giezendanner, Anja Handschin 
Universität Basel, Basel, Switzerland
Introduction: Recent guidelines for the therapy of arterial 
hypertension recommend the use of fixed dose combinations (FDC)  
of antihypertensive drugs. Due to improved compliance, FDCs are 
expected to improve blood pressure (BP) control. However, while 
beneficial effects of FDC on compliance were confirmed, an 
improvement in BP control could not be demonstrated in a recent 
meta-analysis. Therefore, the goal of this subanalysis of the Swiss 
Hypertension Cohort Study (HccH) was to analyze BP control in 
patients receiving FDCs.
Methods: Data from HccH were analyzed. From 2005 to 2013 1004 
patients were recruited. A follow up of up to six years was performed 
by 91 general practitioners (GP) in Switzerland. BP control in patients 
receiving a fixed dose combination of antihypertensive drugs and 
patients receiving a combination of monotherapies were compared. 
Results: 44.5% of all patients in our cohort were treated with a FDC, 
99% of these received a fixed combination of two agents. In patients 
receiving combination therapy, 69.5% received a FDC. 79.4% of the 
prescribed FDC contained an angiotensin receptor blocker plus a 
thiazide diuretic or an angiotensin converting enzyme inhibitor plus a 
thiazide diuretic. Patients with FDC received thiazide diuretics much 
more frequently than patients taking single drug combinations. BP 
control was 47.9% in patients receiving free combinations and 61.1% in 
patients receiving FDCs. BP control was significantly worse in patients 
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evaluation revealed hypoxemia and bilateral lung crackles. A CT scan 
of the chest showed airspace consolidation, linear opacities, septal 
thickenings and traction bronchiectasis. We diagnosed bleomycin-
induced pneumonitis (BIP), and started systemic corticosteroids. Two 
weeks later, she complained of facial and neck swelling. A CT scan 
revealed a pneumomediastinum with extensive subcutaneous 
emphysema and small bilateral pneumothoraces. She was admitted for 
close observation. Supplemental oxygen was administered targeting 
an arterial saturation of 92–94%. Cough and constipation were treated 
proactively to minimize subsequent Valsalva maneuvers. Upper 
gastrointestinal gastrografin series, bronchoscopy and 
oesophagoscopy did not reveal any source of mediastinal air leak.  
The patient was discharged home after one month of hospitalization.  
A follow-up CT scan obtained two month after the initial admission 
showed subtotal resolution of the pneumomediastinum.
Method: We searched PubMed®, Google Scholar® and UpToDate® 
with the keywords “bleomycin”, “pneumomediastinum”, “subcutaneous 
emphysema” and “management”.
Results: Our search retrieved seven case reports. Four patients were 
treated with steroids, three with oxygen, and three with antibiotics. 
Three patients recovered totally after one to seven months. Three died 
from respiratory distress and one from septic shock. 
Conclusion: Lung toxicity is the most feared side effect of bleomycin, 
occurring in 0 to 46% of treated patients. Associated mortality is 
approximately 3%. Spontaneous pneumothorax and 
pneumomediastinum are very rare complications of BIP. Development 
of these complications is attributed to the extensive architectural 
distortion of the lungs present in BIP. The management of BIP includes 
interruption of bleomycin and administration of systemic 
corticosteroids. Supplemental oxygen administration has been 
associated with worsening disease in animal studies (maybe through 
an increase in oxidants formation), and is therefore discouraged. 
Conversely, there is sparse experience on the management of BIP 
induced pneumomediastinum. We favoured a conservative strategy 
including corticosteroids, controlled oxygen supplementation and 
prevention of Valsalva maneuvers. 
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Management of acute exacerbated COPD in three  
Swiss public hospitals: room for improvement in key  
elements of care
Stefan Markun1, Daniel Franzen2, Kaba Dalla Lana1,  
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1Institut für Hausarztmedizin, Universität Zürich; 2Pneumologie, 
Universitätsspital Zürich, Zürich; 3Pneumologie, Kantonsspital 
Winterthur, Winterthur; 4Pneumologie, Stadtspital Waid, Zürich, 
Switzerland
Background: Hospitalizations because of acute exacerbated COPD 
(AECOPD) are a major burden to patients and the healthcare system. 
Adherence to recommended interventions of acute and post-acute 
care targeting at preventive and chronic care measures is crucial for 
improving short-, medium- and long-term outcomes. 
Methods: Twenty-four months (1.1.2012–31.12.2013) retrospective 
medical chart review of patients hospitalized to 3 public hospitals in 
the Canton of Zurich with a principle diagnosis of AECOPD. We 
assessed the documentation of guideline-recommended acute and 
post-acute interventions before discharge. 
Results: Data from 263 patients (61% male, mean age 68.5 years, 
47% active smokers) were analyzed. Severity of COPD was GOLD I 
2%, GOLD II 23%, GOLD III 37%, GOLD IV 38%. The mean length  
of stay was 10 days (SD 6.05). Documentation of acute care 
interventions: radiologic imaging 96 %, arterial blood gas analysis 
75%, treatment with systemic corticosteroids 79%, prescription of 
antibiotic therapy 76% with appropriate prescribing according to GOLD 
guidelines in 56% consisting in 38% overuse and 6% underuse. 
Documentation of post-acute care interventions: patient education and 
self-management support 2%, influenza vaccination/recommendation 
11%, physical activity counseling 13%, assessment of inhalation 
technique 20%, referral for pulmonary rehabilitation 24% and smoking 
cessation intervention or counselling 47%. 
Conclusion: This study shows low adherence to post-acute care 
interventions for AECOPD. Fostering these interventions is investing in 
medium and long-term prognosis, opportunities that should not be 
missed in hospital care. 

dehiscence between the edge of the valve-cage and the aortic wall, 
which was suspected to be caused by a wall abscess. With an 
increasing aggravation of the patient’s condition best supportive care 
therapy was initiated. The patient eventually died two weeks after 
hospitalization. For further investigation an autopsy with macroscopic 
and microscopic examination was carried out.
Results: The postmortem showed a wall defect of the ascending aorta 
(ca. 4 × 1 × 1 cm) directly adjacent to the upper edge of the valve-
cage. The microscopic examination revealed a dissection reaching 
from the aortic lumen into the tunica media with an underlying acute 
granulocytic inflammation, fresh hemorrhages (ca. 3 × 5 cm) and no 
pre-existing medical conditions of the aorta, such as Erdheim-Gsell 
medial necrosis. In addition, thrombotic-polypoid endocarditis of the 
prosthetic aortic valve and pronounced pericarditis with hemorrhagic 
pericardial effusion were discovered.
Conclusions: Aortic dissection is one of the severe vascular 
complications arising from TAVI. In the medical literature [1] it has 
been reported about delayed aortic dissection after TAVI and its 
influence on prediction of late mortality of this procedure. Aortic 
dissection with possible abscess formation should always be taken 
into account as a late-onset complication of TAVI.

References: 1 Gerber R, et al. Catheter Cardiovasc Interv. 2010;76:202–204. 
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Extraintestinal and intestinal amebiasis more  
than two years after a trip to India
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of Emergency Medicine, Spital Bülach, Bülach; 3Division of 
Gastroenterology, Kantonsspital Winterthur, Winterthur, Switzerland
Case report: A 40-year old male patient presented with a one-week 
history of high fever up to 40 °C and progressive right abdominal pain 
for four days accompanied by diarrhea and emesis. Travel, 
environment and sexual history were unremarkable. He was under 
empiric therapy with Co-Amoxicillin for 3 days without clinical 
improvement. On physical examination temperature was 39.4 °C, heart 
rate was 112/min and blood pressure was 110/65 mm Hg. There was 
painful palpation of the right hemi-abdomen with local tenderness in 
the right upper quadrant. Laboratory tests showed a CRP of 430 mg/l 
and a leucocytosis of 23.9 G/l with left shift as well as slightly elevated 
liver enzymes. Abdominal CT scan showed several hypodense lesions 
in the liver, wall thickening, mucosal hyperenhancement and 
pericholecystic fat stranding of the gallbladder, as well as wall 
thickening of the caecum and ascending colon. With contrast-
enhanced ultrasound the liver lesions were identified as multiple 
abscesses. Given the diagnosis of sepsis with cholecystitis and 
multifocal pyogenic liver abscesses, antibiotic treatment was switched 
to ceftriaxone and metronidazole. Additionally the largest liver abscess 
was successfully drained. Despite extensive microbiological sampling, 
all cultures remained negative. Because of progressive eosinophilia an 
ileo-colonoscopy was performed. So called “blanked out ulcerations” in 
the caecum as already seen in the context of amebiasis were noted. In 
a repeated anamnesis the patient stated that he has been on holiday 
in India over two years ago. Two different antibody tests finally 
confirmed the diagnosis of amebiasis with both intraintestinal and 
extraintestinal manifestation. After 10 days of metronidazole, followed 
by 7 days of paromomycin, the patient fully recovered.
Conclusion: This case shows that unusual manifestation of amebiasis 
presenting with extraintestinal multilocular liver abscesses and amebic 
ulcerative lesions of the colon must be expected. Although it is 
described that the intestinal amebiasis with short incubation time 
appears independent of the extraintestinal form, which can also break 
out after several years, obviously both manifestations at the same time 
are possible. Furthermore we learn that especially in the case of young 
patients with unexplained fever a detailed travel history that includes a 
time period of more than two years is of great importance. 
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Spontaneous pneumomediastinum and bilateral 
pneumothoraces after bleomycin-induced  
pneumonitis: a case report
Matthieu Barras1, Valérie Frossard2, Nicolas Garin2,  
Stéphane Garrone2, Rossi-Udry Emmanuelle2, Marc Uhlmann2 
1Médecine, Hôpital Riviera-Chablais, site de Monthey; 2Hôpital 
Riviera-Chablais, Site de Monthey, Monthey, Switzerland
Introduction: A 73 years old woman, recently treated with two cycles 
of ABVD (adriamycin, bleomycin, vinblastine, dacarbazine) for 
Hodgkin’s disease, was admitted for dyspnoea and dry cough. Clinical 
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patients the diagnostic work up resulted in a CVD diagnosis. In these 
patients a higher ICU admission rate was observed. Similarly, in a 
small proportion of patients the initial CVD diagnosis was revised to 
NCCP. These patients were more likely to revisits the ED compared to 
patients assessed for NCCP. 
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Clinical characteristics of patients with frequent  
exacerbations in a Swiss multicenter COPD cohort study 
(TOPDOCS)
Simona Henny1, Thomas Dieterle1, Thomas Brack2, Martin H. 
Brutsche3, Christian F. Clarenbach4, Sarosh Irani5, Martin Frey6, 
Noriane Sievi4, Robert Thurnheer7, Malcom Kohler4, Jörg Leuppi1 
1University Clinic of Medicine, Kantonsspital Baselland, and Medical 
Faculty University of Basel, Liestal; 2Internal Medicine, Kantonsspital 
Glarus, Switzerland, Glarus; 3Respiratory Medicine, Kantonsspital  
St. Gallen, St. Gallen; 4Respiratory Medicine, University Hospital 
Zurich, Zurich; 5Respiratory Medicine, Kantonsspital Aarau, Aarau; 
6Respiratory Medicine, Klinik Barmelweid, Barmelweid; 7Respiratroy 
Medicine, Kantonsspital Münsterlingen, Münsterlingen, Switzerland
Background and importance: Chronic obstructive pulmonary 
disease (COPD) exacerbations may be linked to serious 
consequences. They contribute to disease progression, worsening 
health status, more hospitalization and are directly linked to COPD-
related mortality. Some patients are at particularly high risk. However, 
the individual risk of exacerbation is difficult to determine.
Objective: The goal of this study was to investigate the value of 
clinical characteristics as predictors of frequent exacerbations  
(=/>2/y). 
Methods: In 270 patients (mean age 63 ± years; 67% male) with 
COPD enrolled in The Obstructive Pulmonary Disease Outcomes 
Cohort of Switzerland (TOPDOCS) different clinical parameters were 
measured. Differences between COPD patients with frequent (≥2 per 
year) and less frequent (0–1 per year) exacerbations were assessed.
Results: The mean value ± standard deviation and the ANOVA-p-
value of different clinical parameters are shown in the following table:

Table 1

parameter 0  
exacerbations

1  
exacerbation

2  
exacerbations

P 
(ANOVA)

COPD 
Assessment Test

13.9 (± 7.1) 16.3 (± 6.7) 19.3 ± 6.9) 0.000

Short Form-6 
dimension V1 
questionnaire

 0.7 (± 0.1)  0.7 (± 0.1)  0.6 (± 0.1) 0.000

Short Form-6 
dimension V2 
questionnaire

 0.7 (± 0.1)  0.7 (± 0.1)  0.6 (± 0.1) 0.000

GOLD (Global 
Initiative for 
Chronic 
Obstructive 
Lung Disease)

 2.3 (± 0.9)  3.0 (± 0.8)  3.2 ± 0.8) 0.000

MMRC (Modified 
Medical 
Research 
Council dyspnea 
scale)

 1.4 (± 1.1)  2.0 (± 1.0)  2.2 (± 0.9) 0.000

Table 2

parameter 0  
exacerbations

1  
exacerbation

2  
exacerbations

P 
(ANOVA)

weight (kg) 80.3 (± 20.0)) 75.2 (± 18.8 70.6 (± 19.2) 0.004

heart rate (bpm) 74.6 (± 13.5) 80.6 (± 11.5) 84.7 (± 13.6) 0.000

sO2 (%) 94.3 (± 3.0) 92.8 (± 4.1) 93.6 (± 3.7) 0.023

FEV1/FVCex 
Post % Soll

66.0 (± 20.1) 53.2 (± 15.5) 48.1 (± 16.1) 0.000

thrombocytes 
(×109/l)

248.8 (± 68.0) 267.0 (± 74.1) 287.2 (± 70.9) 0.002

bilirubin (µmol/l) 8.7 (± 4.5) 9.4 (± 4.6) 6.6 (± 2.5) 0.007

Conclusions: CAT-score, the GOLD-classification, MMRC-score and 
the SF-6D V1 and V2 are significantly associated with exacerbation 
risk. Also the weight, heart rate, 02-saturation, lung function 
parameters, the thrombocytes and bilirubin-value appear to contribute 
further to the prediction of frequent exacerbations. 
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Chest pain in the emergency department:  
a retrospective single center study
Laura Magdalena Gort, Tenzin Dolkar Dangma,  
Sarah Esther Müller, Jacob Burgstaller, Johann Steurer,  
Susann Hasler, Ulrike Held, Maria Wertli 
Innere Medizin, Universitätsspital Zürich/Horten Zentrum, Zürich, 
Switzerland
Background: Chest pain is a frequent complaint for emergency 
department (ED) visits. Roughly two thirds of these patients have no 
cardiovascular disease (NCCP). The main focus is to rule out acute 
cardiovascular disease (CVD) resulting in high annual costs. It is 
unclear how the diagnostic work up in patients with a presumed NCCP 
compares to patients with a presumed CVD. 
Study design: Retrospective, single center chart review.
Methods: Adult patients with chest pain presenting to the ED between 
December 2009 and December 2011 were identified by ICD-10 codes 
and screened for inclusion. Exclusion criteria were pregnancy, prior 
trauma, severe chronic kidney disease (CKD G3/ G4), cancer, unable 
to respond to questions. All information was extracted in a pre-defined 
form and analyzed. 
Results: A total of 1476 chest pain visits accounted for 6% of all ED 
visits. In 72% NCCP and in 28% CVD was diagnosed. After the further 
diagnostic work-up, the ED admission diagnosis CVD was revised in 
80 patients (5%) to NCCP (CVD A+/D–, fig. 1) and the ED admission 
diagnosis NCCP in 84 patients (6%) to CVD (CVD A–/D+). While most 
patients with CVD remained hospitalized (91%), most patients with 
NCCP were discharged (93%). Patients with NCCP were younger, had 
fewer comorbidities, and had fewer lab tests (table 1). Admission to the 
ICU was more likely in patients where the initial NCCP diagnosis was 
revised to CVD (36% vs. 30% in CVD vs. <3% in NCCP patients). 
Baseline assessment (ECG, cardiac enzymes) was done in almost all 
patients. The average number of additional technical tests (e.g. chest 
x-ray, coronary angiography, echocardiography) was lowest in the 
NCCP group (2.6 tests vs. 4 tests/person). The rate of ED revisits 
within the next 3 months was 13% in the NCCP group and 20% in the 
other groups. 
Conclusion: Baseline diagnostic ECG and lab tests was performed in 
almost all chest pain patients. Fewer technical tests were used in 
NCCP compared to CVD patients. In a small proportion of NCCP 

Figure 1: Analysis of 1476 patients with chest pain.

Table: Baseline characteristics and diagnostic testing.

 CVD A+D CVD A+/D– CVD A–/D+ NCCP A+D

All n (%) 339 (23) 80 (5) 84 (6) 973 (66)

ECG, Lab baseline 
% 95 98 99 86

Lab 0, 2 h % 92 97 86 39

Lab 0, 2, 6 h % 73 54 56 5

Intensive care % 30 3 36 0.4

Technical tests* 
mean 4.25 4.2 4 2.6

Non-invasive 
Testing % 8 26 4 2

Hospitalization  
>24 hours 91 74 67 6.5

Re-cons  
<3 months % 22 19 20 13
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neck by multiple honeybees. After stinging, he didn’t experience any 
cutaneous or respiratory evidence of allergy. However, he developed a 
chest pain gradually progressing in severity and was admitted to our 
emergency department one week later. Electrocardiographic and 
positive biochemical markers were consistent with an acute inferior 
myocardial infarction. An emergent coronary angiography revealed 
thrombotic total occlusion of the proximal right coronary artery (RCA). 
The lesion was successfully treated by balloon angioplasty and stent 
implantation. Left ventricular angiogram showed a moderated 
decreased systolic function (LV ejection fraction of 38%). He was 
discharged after uneventful recovery with dual anti-platelet therapy.
Results: The concurrence of acute coronary syndromes preceded by 
a bee sting without a general systemic allergic manifestation has not 
been described. Whereas causality is questionable, the current case 
report raises questions about possible common pathogenic 
mechanism: (1) Myocardial infarction might have been a consequence 
of the IgE-dependent hypersensitivity reaction leading to selective 
activation of mast cells present in the cardiac tissue. Some of the 
released mediators (histamine, leukotriene, thromboxane and tryptase) 
can induce vasoconstriction and plaque rupture. In this particular case, 
there would have been a low initial allergic response accompanied by 
a selective activation of cardiac mast cell with a different threshold 
level of stimulation. (2) Myocardial damage may be attributed to direct 
cardiotoxic effects of hypenoptera venom. A number of animal studies 
support the concept that bee venom components (phospholipase A2, 
hyaluronidase and melittin) could affect coronary contractility at similar 
concentrations to those encountered in multiple honeybee stings in 
humans.
Conclusion: Kounis syndrome involves a large spectrum of clinical 
manifestations. Routine cardiac evaluation for myocardial injury 
biomarkers, such as histamine and tryptase levels should be 
undertaken in coronary patient exposed to a documented allergen to 
help to appropriately recognize and treat Kounis syndrome. 
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A helpful hand: Mechanic’s hands  
and Antisynthetase-syndrome
Bettina Strohdach1, Thomas Hirt1, Piotr Urbaniak2,  
Helmut Rasch3, Elke Ullmer4 
1Medizinische Universitätsklinik, Kantonsspital Baselland/Bruderholz, 
Bruderholz; 2Rheumatologie, Universitätsspital Basel, Basel; 3Institut 
für Radiologie und Nuklearmedizin; 4Medizinische Universitätsklinik/ 
Pneumologie, Kantonsspital Baselland/ Bruderholz, Bruderholz, 
Switzerland
Background: Muscle weakness or painful joints are frequent, 
nonspecific symptoms. For clinicians, the characteristic involvement of 
the lung and skin may be helpful to recognize idiopathic inflammatory 
myopathies and initiate specific immunological tests. Mechanic’s 
hands are suggestive for polymyositis (PM).
Case: A 49-year old female presented with progressive myalgia, 
symmetrical muscle weakness, polyarthritis, Raynaud’s phenomenon, 
temperature 38.5 °C, and dyspnea NYHA III over 3 months. Both 
hands showed hyperkeratotic areas with fissures on the radial aspect 
of the index finger and thumb (“mechanic’s hands”). Oxygen saturation 
was 95%. Lung function revealed a restrictive pattern and impaired 
gas exchange. Chest CT showed bilateral, subpleural consolidations 
with air bronchogram that did not improve after amoxicillin/ clavulanic 
acid. Bronchoscopy/ BAL showed mixed lymphocytic and neutrophilic 
inflammation compatible with organizing pneumonia. Cultures 
remained sterile. CRP was 22 mg/l (no <5), and CK was 4-fold above 
normal. ANA were negative, but Anti-Jo1 antibodies (AB) were 
detected (68 U/ml, no <7). Antisynthetase Syndrome (ASS) was 
diagnosed and Prednisone 1 mg/kg/day started.
Discussion: ASS is an autoimmune disorder characterized by 
myositis, interstitial lung disease, arthritis, fever, Raynaud’s 
phenomenon and mechanic’s hands. In up to 90%, ASS is associated 
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Heart rate variability and sleep-related breathing  
disorders in the general population
Stefanie Aeschbacher1, Matthias Bossard1,2, Tobias Schoen1,  
Delia Schmidlin1, Christoph Muff1, Anna Maseli1, Jörg D. Leuppi3, 
David Miedinger3, Nicole M. Probst-Hensch4, Arno Schmidt-
Trucksäss5, Martin Risch6, Lorenz Risch6, David Conen1 
1Cardiovascular Research Institute Basel, Universitätsspital Basel, 
Basel, Switzerland; 2Hamilton General Hospital, Hamilton Health 
Sciences, McMaster University, Hamilton, ON, Canada; 3Kantonsspital 
Liestal, Liestal; 4Swiss Tropical and Public Health Institute; 
5Department of Sports, Exercise and Health, Universität Basel, Basel, 
Switzerland; 6Labormedizinisches Zentrum Dr. Risch, Schaan, 
Liechtenstein
Background: Sleep-related breathing disorders seem to have an 
important influence on the autonomic nervous system. We therefore 
assessed the relationships of sleep apnea related parameters with 
24-hour heart rate variability (HRV) in a large population of young and 
healthy adults.
Methods: Participants aged 25–41 years with a body mass index  
<35 kg/m2 and without known obstructive sleep apnea were included 
in a prospective population-based cohort study in the Principality of 
Liechtenstein. HRV was assessed using a 24-hour ECG monitoring. 
The standard deviation of all normal RR intervals (SDNN) was used  
as main HRV variable. Apnea-Hypopnea Index (AHI) and Oxygen 
Desaturation Index (ODI) were obtained from nighttime pulsoxymetry 
with nasal airflow measurements. We defined sleep-related breathing 
disorders as an AHI ≥5 or an ODI ≥5. Multivariable regression models 
were constructed to assess the relationship of HRV with either AHI or 
ODI.
Results: Median age of the 1255 participants was 37 years, 47% were 
male and 9.6% had an AHI ≥5. Using AHI = 0 as the reference group, 
a linear inverse association of SDNN across AHI groups was found, 
with β-coefficients (95% confidence interval (CI)) of –0.06 (–0.19; 
0.08), –0.07 (–0.24; 0.10), –0.22 (–0.41; –0.02), –0.29 (–0.50; –0.07) 
for individuals with an AHI = 1, 2, 3–4 or ≥5, respectively (p for trend = 
0.006). The results of the relationship between SDNN and sleep-
related breathing disorders are shown in the table. Additional 
adjustment for either resting or 24-hour HR strongly attenuated these 
results, and most relationships did not remain statistically significant 
(table). 
Conclusion: Even early stages of sleep-related breathing disorders 
are inversely associated with HRV in young and healthy adults, 
suggesting that they are tightly linked with autonomic dysfunction. 
However, the incremental information of HRV beyond heart rate was 
minimal.
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Kounis syndrome manifesting as acute st-segment  
elevation due to plaque rupture and myocardial  
infarction after bee sting
Sara Schukraft, Marco Mancinetti, Stéphane Cook 
Université et Hôpital de Fribourg, Fribourg, Switzerland
Introduction: Acute coronary syndromes accompanying an allergic 
reaction after hymenoptera (bees, wasps, hornets) stings are referred 
to as Kounis syndrome or allergic myocardial infarction.
Methods: A 76-year-old male patient with past medical history 
significant for arterial hypertension and dyslipidemia was stung on his 

Table: HRV and sleep-related breathing disorders.

Figure 1
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cerebellar structures. TBE is an important differential diagnosis in 
patients presenting with otherwise unexplained neurologic symptoms 
usually together with fever in endemic areas. It can easily be 
diagnosed by serological testing of the serum, also in the setting of a 
general practitioner, and prevented by vaccination. 
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Spondylitis without infectious cause: the acute gout  
with axial manifestation
Alina Skarja Bosshard1, Anne Miller2, Urs Karrer2,  
Enrique Sanchez3 
1Medizin; 2Medizinische Klinik, Kantonsspital Winterthur; 
3Rheumatologische Klinik, Kantonsspital Winterthur, Winterthur, 
Switzerland
Case: In December 2015, an 82 year old female patient was admitted 
to our emergency unit complaining of increasing, immobilizing lower 
back pain over two weeks and recurrent fever episodes. Besides that 
she was suffering from chronical back problems, chronical renal failure, 
arterial hypertonia and had a known gouty arthritis. Clinically, the 
patient had a fever (38.8 °C) and was cardiopulmonary compensated, 
there was a severe lumbar pain on palpation, a painful swollen right 
ankle and several tophi on both hands. There where no neurolocical 
symptoms. Routine laboratory analysis was most remarkable for 
systemic inflammation and hyperuricaemia (Neutrophils 7.1×109/L; 
CRP 274 mg/L; uric acid 550 umol/L). Suspecting bacterial 
spondylodiscitis blood cultures were taken and an MRI of the spine 
was ordered which demonstrated inflammatory signal alterations with 
contrast enhancement L3 / L4 with epidural spread. In addition,  
there was significant involvement of the psoas muscles and the facet 
joints L3–S1 on both sides. After CT-guided biopsy of the spine for 
microbiology and histology an empirical antibiotic therapy with high 
dose amoxicillin / clavulanic acid was initiated to avoid development of 
epidural abscess formation. However, all microbiologic analyses of the 
vertebral biopsy including culture and PCR for bacteria, fungus and 
mycobacteria as well as repetitive blood cultures remained negative. 
Bone histology demonstrated no evidence for infection. Synovial fluid 
analysis of the ankle showed neutrophilic inflammation and uric acid 
crystals establishing the diagnosis of acute gout. Therefore, antibiotics 
were replaced by oral prednisolone which led to a rapid and lasting 
clinical improvement.
Discussion: Gout is a very common metabolic disorder leading to 
deposition of monosodium urate crystals in tissues. Gouty arthritis 
typically involves peripheral joints, particularly of hands and feet. A 
gout manifestation of the axial skeleton (spine and sacroiliac joint) is 
much less common, but should be considered in patients with acute 
back pain, fever and a history of gout. 
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Staphylococcal parietal endocarditis in a patient with 
intravenous drug abuse: unusual presentation,  
unconventional oral therapy
Marcel Felder1, Daniela Weber2, Klaus Weber2;  
Jacques Gubler3, Thomas Arnold Fischer2 
1Klinik für Innere Medizin; 2Departement Medizin, Kardiologie; 
3Departement Medizin, med. Poliklinik, Kantonsspital Winterthur, 
Winterthur, Switzerland
Introduction: Staphylococcal endocarditis is a serious condition with 
high morbidity, requiring intravenous antibiotic treatment to prevent 
valvular damage and systemic spread of infection. We report a case  
of a patient with an unusual location of the endocarditic vegetation,  
as well as successful long-term oral antibiotic treatment. 
Case: A 38-years old female with known intravenous illicit drug abuse 
was admitted to our emergency department with fever up to 40 °C for 
4 days, myalgia and headache. Transthoracic echocardiography was 
of good quality and revealed a pedunculated vegetation of 2.1 × 1.2 
cm in size in projection of the Chiari network and Eustachii’s valve, 
respectively. The tricuspid valve, as well as all other valves, were free 
of vegetations. Blood cultures yielded continuous growth of a 
penicillin-sensitive Staphylococcus aureus. Chest x-ray showed 
multiple opacities indicative for septic pulmonary emboli. Long-term 
intravenous antibiotic therapy with a penicillin could not be completed 
due to the patient’s refusal of prolonged hospitalisation. Instead, an 
unconventional oral treatment with amoxicillin 1 g/6h, combined with 
probenecid 250 mg/12h was started, which she took regularly. After  
6 weeks of oral therapy, echocardiography showed a significant 
reduction in the size of the vegetation, the general condition of the 
patient had returned to normal, blood test showed normal values for 
inflammatory parameters. Oral antibiotic treatment continued until 

with interstitial lung disease. Malignant neoplasms should be excluded. 
The hallmark of ASS is the presence of serum AB directed against 
aminoacyl-tRNA synthetases which catalyse the binding of aminoacids 
to the corresponding tRNA during protein synthesis. In about 80%, 
Anti-Jo1 AB, directed against the histidyl-tRNA synthetase, are found. 
Serum levels strongly correlate with disease activity representing a 
good marker for disease monitoring. In 1979, Stahl et al. described a 
cutaneous lesion resembling the callused hands of a manual laborer 
associated with inflammatory myopathy, mainly anti-Jo1 AB, so called 
“mechanic’s hands”.
Conclusion: In ANA-negative patients with myositis, extractable 
nuclear AB (ENA), especially anti-Jo1 AB should be analysed. 
Mechanic’s hands are associated with anti-Jo1 AB which alert the 
clinician to interstitial lung disease. Non-specific interstitial pneumonia 
and organizing pneumonia are typical manifestations. Patients with 
ASS respond well to systemic steroids and/or immunosuppressive 
agents. Lung involvement determines the clinical course and survival. 
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Action tremor of the hands as main manifestation  
of tick-borne encephalitis
Fabian D. Liechti1,2, Hansjörg Hungerbühler1, Daniel Basrai1 
1Medizinische Klinik, Kantonsspital Schaffhausen, Schaffhausen; 
2Institute for Infectious Diseases, University of Bern, Bern, Switzerland
Introduction: Tick-borne encephalitis (TBE) presents with a variable 
clinical picture. A quarter of people with seroconversion develop severe 
neurologic disease. After an incubation period of one week, a first 
viraemic phase with fever, fatigue, malaise or headache may be 
observed. In a second phase, a variable clinical picture, ranging  
from oligosymptomatic mild meningitis to severe encephalitis, 
myeloradiculitis and possibly death, can be seen. TBE virus is 
transmitted by Ixodes spp. ticks and is present in endemic areas which 
cover large parts of Switzerland. The number of reported TBE cases 
tends to rise and reached around 100–200 cases in Switzerland per 
year. No specific therapy is available.
Case: A 72-year-old otherwise healthy man presented with a 
one-week history of fatigue and a 2-day history of chills, fever and 
headache. Especially, he reported a new tremor of the hands. He was 
barely able to write. No recovery was observed after initiation of 
antibiotic treatment with cefuroxime, which was started by his family 
doctor. The patient remembered a tick-bite a few months before 
admission. The physical examination revealed a temperature of  
38.2 °C, but no rash and no meningism. Neurologically, the patient 
showed a postural and intention tremor of the arms and also a slight 
intention tremor of the legs. CT and MRI of the head showed no 
abnormalities. Lab work-up showed thrombocytopenia, but no signs  
of inflammation. Cerebrospinal fluid analysis revealed slightly elevated 
leukocyte counts and slightly elevated protein. Serum serology was 
positive for TBEV IgM and IgG. The patient received intense 
neurorehabilitating training in a specialized clinic and could be 
released without sequalae.
Conclusion: TBE can be a Chameleon. We report an unusual 
presentation with predominantly an action tremor of the arms that 
imitated a neurological movement disorder like an essential tremor 
syndrome. The cause may have been an encephalitic involvement of 

Figure 2
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Laboratory analyses showed a severe systemic inflammation, anemia 
and thrombocytosis but a normal serum creatinin. Work-up for 
suspected embolic events via transesophageal echocardiography and 
abdominal/thoracic CT-scan revealed a total splenic infarction without 
other pathology. Our neuroradiologist reinterpreted the lesions in the 
MRI-scan as “vasculitic”. Considering this and since the severe 
paraparesis with burning pain was not fully explained by ischemia in 
the area of basal ganglia we conducted a neurography of both legs 
which revealed an acute peripheral axonal lesion. The constellation of 
chronic sinusitis, acute axonal neuropathy and systemic inflammation 
led us to consider vasculitis involving the CNS. However, the urinary 
analysis showed no signs of glomerulonephritis and the lungs were 
not affected. Since the PR3-specific-cANCA were highly positive, we 
initiated i.v.-methylprednisolon pulses. A biopsy of the inflamed 
nasopharynx showed the presence of necrotizing granulomas proving 
the diagnosis of granulomatosis with polyangiitis. According to the 
RITUXVAS study-protocol we started cyclophosphamide and 
rituximab. The patient’s symptoms improved within several weeks and 
currently she recovered the ability to walk. 
Discussion: Granulomatosis with polyangiitis typically presents with 
a necrotizing granulomatous vasculitis of the respiratory tract, rapid 
progressive pauci-immune glomerulonephritis and various systemic 
manifestations. Predominantly CNS involvement without renal or 
pulmonary manifestations is rare. 
Conclusions: a) The pure absence of renal and pulmonary 
manifestations should never exclude the diagnoses of a 
granulomatosis with polyangiitis. b) Early recognition of typical 
neuroradiological signs, diagnosis without delay and prompt initiation 
of adequate immunosuppressive therapy was the basis for an 
excellent recovery in this case. 
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Pathologies infectieuses chez les migrants  
subsahariens: aspects épidémiologiques
Latifa Badaoui, Mustapha Sodqi, Rajaa Bensghir,  
Marih Latifa, Abdelfettah Chakib, Kamal Marhoum El Filali 
CHU IBN ROCHD, Casablanca, Morocco
Introduction: Plusieurs milliers de migrants originaires de pays 
d’Afrique Subsaharienne transitent par le Maroc avant de tenter de 
passer en Europe. Parmi eux certains nécessitent une prise en charge 
spécialisée.
Objectif: Etudier les aspects épidémiologiques des pathologies 
infectieuses dans la population des migrants subsahariens.
Matériels et méthodes: Etude rétrospective descriptive sur 4 ans 
incluant tous les patients originaires des pays subsahariens ayant été 
pris en charge dans le service de maladies infectieuses pour une 
infection virale, bactérienne, parasitaire ou mycosique Les données 
ont été recueillies par l’exploitation des dossiers papiers.
Résultats: Nous avons colligé 129 patients. La moyenne d’âge était 
de 32,6 ans [16, 78] avec une prédominance masculine (70H/59F). 
Les patients étaient principalement d’origines ivoirienne dans 33 cas 
(25,58%), congolaise dans 19 cas (14,72%), Guinéenne dans 16 cas 
(12,40%), béninoise dans 13 cas (10,07%), malienne dans 11 cas 
(8,52%). Soixante patients était en situation de séjour irrégulière 
(46,5%). L’infection à VIH était l’infection la plus fréquente avec 63 cas 
(48,83%) dont 29 (46%) était au stade C, suivie de 48 cas (37,20%) de 
paludisme, quatorze cas (10,85%) de tuberculose, neuf cas de  
HVB (10%) dont 4 cas coïnfection HIV/HVC. Dans les autres cas  
il s’agissait de: sepsis (2 cas), leishmaniose viscérale (1 cas), 
méningite bactérienne (1 cas), fièvre typhoïde (1 cas), pneumopathie 
bactérienne (1 cas). Un suivi médical régulier est assuré que chez  
18 patients dont 17 pour infection à VIH et 1 pour hépatite B 
chronique. Nous avons enregistré 10 de décès liés à l’infection à VIH.
Conclusion: Les infections restent les principales pathologies chez 
les migrants subsahariens à raison de la prévalence élevée de ces 
pathologies dans cette zone. Parmi ces infections, certaines 
nécessitent un suivi à long terme. Actuellement l’accès au titre de 
séjour facilité par les autorités marocaines permet d’améliorer les 
conditions socioéconomiques des migrants et par conséquent 
améliorer l’accès aux soins. 

complete resolution of the vegetation, which was documented by 
echocardiography after 13 weeks of therapy. Follow up blood cultures 
remained sterile.
Conclusion: To our knowledge, right sided endocarditis limited to the 
Chiari network has only been reported in 3 cases so far. In patients 
with good transthoracic echocardiographic quality, transoesophageal 
echocardiography can be omitted and its related discomfort to the 
patient avoided. Standard rules for the treatment of endocarditis 
specify the need for prolonged intravenous therapy. Historically, it was 
common to use probenecid to enhance plasma concentrations of 
beta-lactams by reducing renal excretion, especially for the treatment 
of gonorrhoea or soft tissue infections. In this patient unwilling to be 
hospitalized for long-term iv antibiotic treatment, oral treatment with 
amoxicillin and probenecid proved a successful alternative strategy. 
Close collaboration between hospital and General Practitioner was key 
to ensure patient compliance. 
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Le syndrome inflammatoire de reconstitution immune  
chez les patients ayant une infection à VIH et traités  
par antirétroviraux à Casablanca, Maroc
Mustapha Sodqi, Latifa Badaoui, Mouna El Fane,  
Ibrahim Dollo, Rajae Bensghir, Latifa Marih, Abdelfatah Chakib,  
Kamal Marhoum EL Filali 
Service des Maladies Infectieuses CHU Ibn Rochd, Casablanca, 
Morocco
Objectif: Décrire les différentes affections secondaires à un syndrome 
inflammatoire de reconstitution immune survenant chez des patients 
infectés par le VIH et traités par antirétroviraux.
Matériel et méthodes: Etude rétrospective à propos de 1100 patients 
ayant une infection à VIH et traités par une trithérapie, colligés entre 
juin 1999 et novembre 2010 dans le service des Maladies Infectieuses 
du CHU Ibn Rochd de Casablanca. 
Résultats: Quatre vingt huit (8%) ont présenté des affections dans le 
cadre d’un syndrome inflammatoire de reconstitution immune. L’âge 
moyen des patients était de 35 ans avec une prédominance masculine 
(59%). Le nombre initial moyen des lymphocytes TCD4 était à  
94 cellules/mm3 et la moyenne de la charge virale était de 5,54 log 
copies/ml. Le délai entre l’initiation des antirétroviraux et l’apparition 
de ce syndrome était de 1–6 mois dans 85% des cas. Les principales 
affections retrouvées étaient la tuberculose (44%), le zona (21%), 
l’herpès (11%), la cryptococcose (9%) et la rétine à CMV (7%). 
Quatorze patients ont reçu une corticothérapie. Le décès est survenu 
chez 6 patients (7%).
Conclusion: Nos résultats montrent que la tuberculose est la 
principale affection secondaire à une reconstitution immune. Une 
collaboration conjointe du programme national de lutte contre la 
tuberculose et de celui de lutte contre le Sida a été mise en place afin 
d’améliorer la prévention, le dépistage, le diagnostic et la prise en 
charge de la coinfection VIH/tuberculose. 
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“Stand up and go”: a miracle of modern medicine
Déborah Dähler1, Jonas Villinger1, Joachim Schmitt1,  
Boris Kuzmanic2, Annika Schade3, Frank Johannes Ahlhelm4,  
Jürg Hans Beer1,5, Hans-Rudolf Räz6 
1Internal Medicine; 2Pathology, Cantonal Hospital Baden, Baden; 
3Neurology, RehaClinic, Bad Zurzach; 4Radiology, Cantonal Hospital 
Baden, Baden; 5Laboratory for Platelet Research, Center for 
Molecular Cardiology, University of Zurich, Zurich; 6Nephrology, 
Cantonal Hospital Baden, Baden, Switzerland
Case history: A 74-year-old woman presented to her GP with 
weakness and numbness of her legs, a burning sensation in her right 
foot and a right-sided hearing impairment. She also suffered from 
hypaesthesia of both hands the day before. A cerebral MRI showed a 
sinusitis sphenoidalis, several ischemic lesions of the basal ganglia 
and the left thalamus. At hospital admission, she was unable to lift her 
legs. She reported a weight loss of 3 kg within the last 3 weeks, night 
sweating and migrant pain in both shoulders and hips. Her medical 
history included arterial hypertension and chronic rhinosinusitis. 
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Case report: In october 2015, a previously healthy 61-year-old teacher 
presented with an abrupt onset of flu- like symptoms 8 days ago. He 
complained of persistent fever, chills, headache, severe myalgias, 
diffuse bone pain, anorexia and weight loss of 3 kg. Moreover, he had 
developed jaundice since 2 days. He failed to improve after initiation of 
empiric therapy with amoxicillin/clavulanic acid 2 days previously. He 
denied significant contact with animals or soil or being abroad recently. 
He lived close to a river where he regularly swam. On admission, the 
patient appeared severly ill, blood pressure was 148/87 mm Hg, heart 
rate 108/min and temperature 38 °C. The skin and sclera were icteric 
without signs of conjunctival bleedings or lesions. The initial laboratory 
tests show elevated CRP and white cell count with a neutrophil 
predominance. Bilirubin (269 umol/L) and serum creatinin (660 umol/L) 
were profoundly elevated whereas platelet count, potassium and 
sodium were slightly decreased. Urine analysis showed a mild 
proteinuria and non-glomerular hematuria. Abdominal ultrasound 
demonstrated normal bile ducts. Urine and blood cultures remained 
negative. Serologically, acute infection with viral hepatitis, HIV, EBV, 
CMV or Hanta virus was ruled out. However, serology for leptospirosis 
by ELISA was initially positive for IgM with a seroconversion of IgG 
antibodies over time, proving the diagnosis of “Weil’s disease” or acute 
Leptospirosis. The patient was treated empirically with ceftriaxone and 
docycycline which was streamlined to doxycycline p.o. for seven days 
after confirmation of leptospirosis. The patient rapidly improved and 
made a full clinical and laboratory recovery within three weeks. 
Conclusion: In patients with Flu-like symptoms together with jaundice 
and renal failure Weil’s-disease should be suspected irrespective of 
travel history. 
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Adenovirus associated sepsis with pneumonia  
and enteritis in a heart transplant patient
Joëlle Nicoletti, Urs Karrer, Regine Werner, Jacques Gubler 
Kantonsspital Winterthur, Winterthur, Switzerland
Introduction: In adult solid organ transplant recipients, adenovirus 
(ADV) viremia is relatively common but often clinically silent. However, 
disseminated infection is associated with a high mortality. Since 
symptoms of ADV infection are nonspecific, early and specific 
virological testing is essential to make a timely diagnosis.
Case report: In October 2015, a 43 year old male was admitted to  
our hospital with fever and watery diarrhea. The patient was under 
immunosuppressive therapy with sirolimus and mycophenolate after 
heart transplantation in 1987. Despite empiric antimicrobial therapy 
with azithromycin and ceftriaxon the patient’s condition deteriorated 
and he developed a sepsis syndrome with severe cough, shortness  
of breath and acute-on-chronic renal failure leading to sirolimus 
accumulation. Computed tomography of the chest and bronchoscopy 
revealed a lobar pulmonary infiltrate with pleural effusion and purulent 
discharge. Bronchoalveolar lavage (BAL) was negative for bacterial, 
fungal and a variety of viral pathogens but strongly positive for ADV by 
polymerase chain reaction (PCR). Additionally, high copy numbers of 
ADV were found in plasma and stool. Thus, sirolimus was transiently 
interrupted, mycophenolate reduced and options for antiviral therapy 
were evaluated. Since treatment with cidofovir was likely to provoke 
additional nephrotoxicity, we applied for exceptional authorisation from 
Swissmedic and the manufacturer (Chimerix, Inc., NC, USA) to use 
the investigational drug brincidofovir (a lipid ester of cidofovir with 
documented anti-ADV activity but less nephrotoxicity). After alleviation 
of immunosuppression followed by brincidofovir administration the viral 
load decreased rapidly, the serum level of sirolimus reached it’s target 
value and the patient recovered promptly.
Conclusion: Our case illustrates the close interplay between the level 
of immunosuppression and the severity of an infectious disease. 
Differential diagnosis of infections is exceptionally broad in this patient 
population and often mandates early and specific search for a variety 
of microorganisms by invasive procedures if needed. Reduction of 
immunosuppression to the lowest acceptable level is one cornerstone 
of successful management. Moreover, investigational drugs might be 
of use in situations with limited therapeutic options. In our case, we 
have experienced a very helpful cooperation both with the drug 
manufacturer and the regulatory agencies. 
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Glowing vessels
Christoph Ninck Weber1, Borislava Spasova1,  
Andreas Geeser2, Gerhard Goerres3, Heinz Borer1 
1Department of Internal Medicine; 2Rheumatology; 3Radiology, 
Bürgerspital Solothurn, Solothurn, Switzerland
Introduction: Giant cell arteritis (GCA) – the most common systemic 
vasculitis – is a chronic inflammation of large- and medium-sized 
vessels, which occurs mainly among individuals over 50 years of age. 
We report a patient (pt) with scalp tenderness as the only cranial sign 
of GCA, which is diagnosed by PET CT.
Case report: A 58 year old smoking woman has night sweat, elevated 
temperature, weight loss and pain when touching the scalp. Clinical 
examination is unremarkable; particularly lymph nodes, joints, the 
palpable internal organs and the temporal artery (TA) are normal. 
Blood examination: C-reactive protein 100 mg/l (<7.5), erythrocyte 
sedimentation rate 100 mm/h (<10), and a microcytic hypochromic 
anemia with a hemoglobin of 102 g/l (120–160). Serum and urine 
protein electrophoresis, HIV-test, anti-citrullinated peptide antibodies, 
antinuclear antibodies, rheumatoid factors and antineutrophil 
cytoplasmic antibodies are normal. Whole-body CT scan, 
gynecological examination and coloscopy show unremarkable results. 
The pt refuses TA biopsy. So we perform a PET CT showing extensive 
arteritis of the large vessels, sparing the AT. Treatment with 
prednisolon and tocilizumab is successful with an immediate clinical 
responce and normalization of the acute phase parameters and the 
B-symptoms as well.
Discussion: A correct diagnosis and treatment of GCA is important 
with regard to complications such as blindness and aortic aneurysm. 
The biopsy of an artery is one of five criteria to classify GCA and still 
the diagnostic gold standard. Imaging studies of biopsy-proven GCA 
show an extracranial involvement in up to 83% of pts. In pts with 
angiographically diagnosed aortic arc syndrome the sensitivity of TA 
biopsy ist only 58%. For these pts, as well as for pts refusing vessel 
biopsy, PET CT is a powerful alternative to visualize GCA.
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Flu-like symptoms, liver- and renal failure –  
consider leptospirosis irrespective of travel history 
Elisavet Moutzouri1, Julia Wallner1, Res Jost2, Urs Karrer3 
1Departement of Internal Medicine, Kantonsspital Winterthur, 
Switzerland; 2Departement of Internal Medicine, Division of 
Gastroenterology, Kantonsspital Winterthur; 3Departement of Internal 
Medicine, Division of Infectious Diseases, Kantonsspital Winterthur, 
Winterthur, Switzerland
Indroduction: Leptospirosis is a widespread zoonosis caused by 
pathogenic, gram-negative spirochetes of the genus Leptospira. 
Bacteria are shed in the urine of wild and domestic mammals (rodents, 
cattle, swine, dogs) and contaminate soil and water. Human infection 
mostly occurs through skin lesions, mucous membranes or 
conjunctivae. The clinical course is variable from asymptomatic to 
servere disease with multiorgan failure. A form of severe leptospirosis 
with jaundice and renal failure is called “Weil’s disease”. Mortality in 
hospitalized patients is up to 50% making early diagnosis and therapy 
important. 

Figures: Coronal and transverse image  
of fused PET CT images 45 minutes after 
application of 18F-Fluorodeoxyglucose.  
High uptake is shown in the walls of large 
vessels. Carotid arteries did not light up. 

Figure 1

Figure 2
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Facial asymmetry and eosinophilia
Michael Kiessling1, Florence Vallelian1, Rouven Müller2,  
Christlieb Haller1 
1Klinik und Poliklinik für Innere Medizin; 2Klinik für Hämatologie, 
Universitätsspital Zürich, Zürich, Switzerland
A 72-year old woman presented with painless swelling of the left cheek 
and sublingual tissues that had increased over the preceding 3 weeks. 
The oral mucous membranes were intact and there was no 
lymphadenopathy. She denied fever, night sweats or weight loss. 
Previous evaluations for allergic symptoms had remained inconclusive, 
but she reported a history of asthma and recurrent urticaria which 
required intermittent inhaled bronchodilators and antihistamines.  
Body temperature and vital parameters were normal. Physical 
examination showed discrete facial asymmetry; the thyroid gland  
was unremarkable. An MRI showed a swollen, signal-enhanced left 
masseter muscle consistent with myositis. Follow-up imaging one 
week later showed extensive swelling of the hypopharynx and 
subglossal tissue with less swelling of the left masseter muscle.  
A total body PET-CT failed to reveal metabolically active foci – a mild 
hypopharyngeal PET-activity was interpreted as physiological. An 
echocardiography was within normal limits. Laboratory investigations 
including erythrocyte sedimentation rate, C-reactive protein as well as 
exhaustive serological tests comprising IgG4, IgE, autoantibodies and 
an extensive vasculitis screening were all unremarkable; of note, the 
creatinine kinase activity was consistently within normal limits. 
However, there was a reproducible eosinophilia (up to 6.7G/l) which 
could not be attributed to parasitic infections or other causes such as 
allergy. A biopsy of the swollen sublingual tissue showed extensive 
infiltration of the hypoglossal muscle by eosinophils and some local 
edema without evidence of myositis or vasculitis. A bone marrow 
aspiration and biopsy demonstrated up to 50% infiltration by mature, 
non-dysplastic eosinophils. 

Further analysis (FACS and molecular studies: e.g. FIP1L1-PDGFRA, 
BCR-ABL, JAK2) showed no current evidence of clonal expansion of 
eosinophils.
In conclusion, we interpret this case as a very unusual example of a 
most likely idiopathic eosinophilic syndrome with the only organ 
manifestation limited to the oropharynx. The symptoms and the blood 
eosinophil count responded gradually to intravenous steroids (1 g/day 
× 3 days) progressively substituted by the combination of cyclosporine 
and mycophenolate-mofetil. 
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Perception de l’image de soi par les personnes  
vivant avec le VIH ayant une lipodystrophie et suivies  
au service des maladies infectieuses du CHU de Casablanca
Latifa Badaoui, Mustapha Sodqi, Latifa Marih, Ahd Ouladlahsen, 
Abdelfettah Chakib, Kamal Marhoum El Filali 
CHU IBN ROCHD, Casablanca, Morocco
Objectifs: – Déterminer la fréquence des lipodystrophies et leur 
impact sur la qualité de vie des patients infectés par le VIH;  
– Montrer les difficultés de la prise en charge de ces anomalies.
Méthodes: Etude transversale réalisée sur dossier médical et 
questionnaire administré aux patients vus en consultation, sur une 
période de 2 mois. Le diagnostic de lipodystrophie a été retenu sur  
les données du dossier et l’examen du jour. Les patients naïfs ou en 
échec thérapeutique ont été exclus.
Résultats: Sur 140 patients, 40 ont été identifiés ayant une 
lipodystrophie (14%): lipoatrophie (52%), lipohypertrophie (41%) et 
association des 2 types (7%). Ces lipodystrophies étaient survenues, 
en moyenne, après 24 mois de traitement antirétroviral(TAR): 
AZT+3TC+EFV (60%), AZT+3TC+NVP (30%), TDF+3TC+EFV (2%), 
AZT+3TC+LPV/r (5%) et TDF+3TC+LPV/r (3%). Le sexe-ratio était de 
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Borrelia serology setting a hunter’s doctor on  
the wrong track
Melanie Salamin1, Reto Castelberg2, Thomas Bregenzer1 
1Klinik für Innere Medizin, Spital Lachen, Lachen; 
2Allgemeinmedizinische Praxis, Malans, Switzerland
Introduction: The seroprevalence for borrelia burgdorferi in 
Switzerland may be as high as 30% in persons who spend their  
spare time outdoors. Only few of newly infected persons become 
symptomatic. In patients with indistinct clinical pictures serologic 
studies are frequently performed which results in coincidental positive 
serologic findings. This may constitute the indication for antimicrobial 
treatment of suspected borreliosis.
Case report: A 60-year-old big game hunter and nature photographer 
was suspected to suffer from borreliosis as the cause of severe pain in 
both legs for more than 4 years, while his previous medical history was 
unremarkable. Two years earlier he was still able to climb to the 
mountains. Now he was no longer able to carry his cameras or gun. A 
burning pain in his legs was his main complaint which always occurred 
after a few minutes when he was walking. He only was able to work a 
few hours per day, needed additional 3 hours of sleep a day and 
developed symptoms of depression. Due to positive serologic findings 
borreliosis was suspected. But antibiotic treatment did not help. 
Peripheral polyneuropathy could not be documented by 
electroneurography. Vitamin B12 was administered without effect on 
pain and feeling disturbance in his legs. Radiologic studies of the legs 
showed normal bone structure. Even a technetium scintigraphy 
showed normal findings. When the patient was referred to us for an 
expert opinion the clinical findings were largely normal. However, 
laboratory analyses revealed vitamin D3 deficiency (27 nmol/L) while 
all other results were normal. Vitamin D3 substitution led to complete 
recovery within six months. Three years later he is working full time 
and able to join the hunt in the mountains. 
Discussion: Osteomalacia is not suspected in a person who spends 
his spare time outdoors and is frequently exposed to the sun. The 
epidemiologic risk for borreliosis may be higher. While our patient 
presented characteristic symptoms with diffuse bone and joint pain, 
muscle weakness and difficulties in walking, he had no fractures and 
radiologic exams did not reveal osteopenia. This misleading 
constellation may have caused the diagnostic delay. 
Conclusion: It is not always Borrelia burgdorferi´s fault. If therapy 
does not work, reconsider diagnosis! Musculoskeletal symptoms 
(combined with fatigue and depression) should raise the question if 
the patient has vitamin D deficiency. Outdoor activity and normal 
imaging do not exclude it. 
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Strongyloides hyperinfection syndrome – a clinical case
Claudia Buser, Andriyana Bankova 
Kantonsspital Luzern, Luzern, Switzerland
Introduction: Strongyloides stercoralis is a soil-transmitted intestinal 
nematode with heterogonic life cycle and wide distribution in tropical 
and subtropical areas. A major pathway of multiplication of 
Strongyloides stercoralis in humans is the autoinfection, which in 
immunocompromised hosts can progress to life-threatening 
hyperinfection syndrome. 
Case report: A 53-year-old women was admitted to our hospital with 
recurrent postprandial vomiting. Her medical history revealed systemic 
lupus erythematodes associated with glomerulonephritis, which were 
treated with prednisolone, hydroxychloroquine and mycophenolate 
mofetil. The initial noninvasive diagnostic tests remained normal and 
upper gastrointestinal endoscopy was performed. The histological 
examination revealed the diagnosis of Strongyloidiasis, which was 
treated with Ivermectin 200 mcg/kg for two days. The patient was 
readmitted after ten days with clinical and laboratory features of 
bacterial meningitis. Enterococcus faecium was detected in blood and 
cerebrospinal fluid cultures, suggesting a Strongyloides hyperinfection 
syndrome. Targeted intravenous antibiotic therapy with Vancomycin 
and retreatment with Ivermectin were administered. 
Conclusion: Strongyloides hyperinfection syndrome can be 
complicated by systemic infections with intestinal bacteria, which 
contribute to significant morbidity and mortality. Immunodeficiency due 
to a variety of conditions is considered to be a major risk factor for 
development of Strongyloides hyperinfection syndrome with a 
considerable number of treatment failures after antiparasitic therapy. 

Figure: Eosinophilic infiltration  
into the bone marrow.

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



POSTER SGAIM / POSTERS SSMIG: POSTERTOUR 2 

INFEKTIOLOGIE/IMMUNOLOGIE/RHEUMATOLOGIE / INFECTIOLOGIE/IMMUNOLOGIE/RHUMATOLOGIE 67

poor initial response (development of at least 4 loculated effusions in 
all muscle groups of the thigh). MRSA pyomyositis was diagnosed and 
infectious disease and surgical advice were obtained. Conservative 
management was advised, switching to vancomycin which resulted in 
clear improvement but nephrotoxic side-effects precluding prolonged 
therapy. We switched again for clindamycin combined with 
ciprofloxacin. The recovery was complete after 4 months of antibiotic 
treatment, including one month of intravenous therapy. 
Method: We searched PubMed, EMbase and UpToDate® with the 
keywords “pyomyositis”, “staphylococcus”, “MRSA”, “skin and soft tissue 
infections”, “treatment”. 
Results: Our search retrieved ten references, mostly case reports 
issued during the last decade. We did not find formal evidence on the 
best treatment option for MRSA pyomyositis. Whether surgical 
evacuation of the collections would lead to better outcomes remains 
debated, as it usually implies an extensive dissection. Conversely, 
non-operative management can lead to treatment failure. A higher 
severity of infection probably favours surgical treatment. Antibiotic 
therapy is always mandatory and tailored on the pathogen’s 
susceptibility. The first choice for MRSA seems to be vancomycin.  
The duration of antibiotics is unclear, depending on clinical, biological 
and radiological evolution; if there is no involvement of bone or joint,  
3 to 4 weeks are usually sufficient. 
Conclusion: Staphylococcus aureus is the most common cause of 
non-tropical pyomyositis. MRSA, including community-acquired strains, 
is an increasingly important pathogen. There is no strong evidence to 
guide clinicians towards conservative versus surgical treatment. In our 
case, prolonged antibiotic treatment without surgery was successful. 
Multidisciplinary management was probably the key to success. 
Nevertheless, oncological treatment had to be postponed until 
resolution of the infection. 
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Hepatic abscess as sole manifestation of  
Lemierre’s syndrom
Laura Amanda Boos1, Agim Asllani1, Claudine Kocher2,  
Reza Omidi3, Jürg Hans Beer1,4, Reshma Saskia Autar2 
1Department Innere Medizin, Kantonsspital Baden; 2Infektiologie/
Spitalhygiene, Department Innere Medizin, Kantonsspital Baden; 
3Institut für Radiologie, Kantonsspital Baden, Baden; 4Center for 
Molecular Cardiology University of Zürich, Schlieren, Switzerland
Introduction: Hepatic abscesses are usually caused by bacterial 
infections. These pyogenic liver abscesses are most often 
polymicrobial. Fusobacterium necrophorum is an anaerobic Gram-
negative bacteria, often present in the human GI tract. It is known to 
cause oropharyngeal infection which can be followed by Lemierre’s 
syndrom (LS).

1, l’âge moyen de 42 ans. Trente patients vivaient en couple, 4 étaient 
séparés du conjoint et 6 préféraient rester célibataires. Ces patients 
rapportaient un impact des modifications corporelles sur leur vie 
sociale et professionnelle (70%), sur leur sexualité (75%), sur l’estime 
de soi (85%) et sur les activités quotidiennes (40%). L’impact variait en 
fonction du type de lipodystrophie. Quatre vingt cinq pour cent des 
patients ne font pas de lien entre lipodystrophie et TAR. Le régime 
hygiéno-diététique couplé à l’exercice physique n’a apporté aucune 
amélioration. L’AZT a été substituée par TDF chez 5 patients. Les 
techniques réparatrices ne sont pas pratiquées au Maroc.
Conclusion: Les lipodystrophies sont diversement perçues. La 
connaissance par les patients des effets indésirables des ARV et la 
surveillance systématique des mesures anthropométriques pourraient 
réduire l’importance et l’impact des lipodystrophies en modifiant 
précocement les schémas incriminés. 
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Eine Geschichte über Jagd, Dornen, Ausweiden  
und Fieber
Claudine Gantenbein1, Phillippe Rochat1, Simone Bochsler1,  
Beat Frauchiger1, Marcel Eisenring2 
1Innere Medizin, Kantonsspital Frauenfeld, Frauenfeld; 
2Hausarztpraxis, Innere Medizin, Diessenhofen, Switzerland
Einführung: Wir präsentieren einen Patienten mit Fieber und 
Lymphadenopathie nach einer Dornenstichverletzung mit einer 
überraschenden Infektion.
Fallbeschreibung: Die Zuweisung des 42-jährigen Jägers und Kochs 
erfolgte bei Lymphadenopathie epitrochleär und axillär rechts, sowie 
einer ulcerierenden Läsion am Dig V Hand rechts nach einer 
Dornenstichverletzung auf der Jagd. Im Verlauf entwickelte er Fieber 
und Schüttelfrost. Eine vom Hausarzt begonnene Therapie mit 
Co-Amoxicillin zeigte keine Wirkung. Aufgrund der Anamnese (Jäger 
und Koch, Kontakt mit Wildtieren, Verletzung im Wald) bestand durch 
den HA der V.a. eine Tularämie. Die erhöhten IgG und IgM-Titer für 
Francisella tularensis unterstützten den Verdacht. Blutkulturen blieben 
negativ. Die Entzündungsparameter waren normwertig. Wir 
behandelten bei V.a. ulceroglanduläre Tularämie mit Doxycylin 2×  
100 mg/d über 14 d mit im Verlauf vollständiger Abheilung der Läsion 
und der Lymphknotenschwellungen, womit die Diagnose erhärtet war. 
Wir vermuten, dass der Erreger beim Ausweiden der Beute über die 
Dornenstichverletzung in den Körper gelangte.
Kommentar: Tularämie (= Hasenpest), ist eine seltene, hochinfektiöse 
Zoonose hervorgerufen durch F. tularensis, einem gramnegativen 
Bakterium. Der Erreger wurde in über 250 Tierarten nachgewiesen, 
insb. in Wildtieren und blutsaugende Ektoparasiten. Zusätzliche 
Übertragung durch kontaminiertes Wasser und Aerosole sind bekannt. 
In der Schweiz ist die Infektion meldepflichtig. Jährlich werden rund 40 
Fälle schweizweit gemeldet, Tendenz steigend. Das Spektrum der 
Verläufe reicht von asymptomatisch bis hin zur Sepsis und Tod. Eine 
äussere und eine innere Form werden unterschieden. Die äussere 
Form teilt sich auf in ulceroglanduläre, glanduläre und oculoglanduläre 
Manifestation. Am häufigsten ist die ulceroglanduläre Form mit einer 
nektrotisierenden Hautläsion (Eschar)und einer lokalen 
Lymphadenopathie. Die inneren Formen (pulmonale oder thyphoide 
Variante) können über Aerosole aufgenommen oder hämatogen 
gestreut werden und sind mit der höchsten Mortalität vergesellschaftet. 
Die Diagnose wird mittels positiver Serologie bestätigt.Typische und 
häufige Erreger nach Dornenstichverletzungen sind Strept. pyogenes, 
Staph. aureus, sowie Pilze und atypische Mycobakterien.
Schlussfolgerung: Der Fall zeigt, wie die genaue Anamnese 
(Ausweiden) die Differentialdiagnose (Infekt nach 
Dornenstichverletzung) erweitern und zur Erkennung auch einer 
seltenen Infektion führen kann. 
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Community-acquired MRSA pyomyositis in  
an immunosuppressed patient: a case report
Marie Reinmann1, Nicolas Garin1, Gérard Praz2, Marc Uhlmann1 
1Hôpital Riviera-Chablais, Site de Monthey, Monthey; 2Hôpital du 
Valais, Sion, Switzerland
Introduction: A 66 year-old man, undergoing chemotherapy for an 
urothelial cancer, was admitted to the hospital for asthenia and diffuse 
myalgia. Agranulocytosis and an elevated C-reactive protein level were 
found. Meropenem was empirically administered. Because of a 
growing left thigh pain, a CT-scan was performed, showing one small 
collection in the left thigh. Percutaneous aspiration yielded purulent 
fluid. Cultures grew a methicillin resistant Staphylococcus aureus 
(MRSA), and the antibiotic therapy was switched to clindamycin with a 

Figure 1: Hepatic lesion suspect for abscess (US).

Figure 2: Hepatic lesion suspect for abscess (CT).
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unremarkable. The antibiotic therapy was switched to amoxicillin/
clavulanic acid, which lead to clinical improvement. An internal jugular 
vein thrombosis, a classical key feature of LS, was excluded by CT. 
After a course of intravenous antibiotics the patient was discharged 
with metronidazole orally. In the outpatient follow-up, his general 
condition improved further and the inflammation markers and liver 
enzymes normalised.
Discussion: F. necrophorum usually affects the oropharynx. In LS 
usually more than one site is affected, very rarely the liver as only 
organ is involved. Interestingly, in our case blood cultures were 
negative. We postulate that this was likely due to the early start of 
antibiotics which also prevented the spread to more than one site.
Conclusion: Infection with F. necrophorum can present with a limited 
number of affected sites. Early consideration and antibiotic treatment is 
critical to effectively managing this medical condition and thereby 
reducing the likelihood of mortality. 

Case report: A 43-year old male was referred to the hospital with 
fever, cough and abdominal pain. The cough and a sore throat had 
started 4 weeks earlier during a journey to Thailand. After his return he 
developed high fever with chills. On examination he appeared tired and 
in mild distress. His neck examination showed a reddened Waldeyer’s 
ring. In addition, he had abdominal pain in the upper right quadrant. An 
empiric antibiotic therapy, with azithromycin and imipenem, was 
administered. Blood samples showed elevated inflammation markers 
and liver enzymes (ALT: 64 U/l). Chest x-ray, urin analysis and blood 
cultures were unremarkable, as were serologic tests for Chikungunya, 
Dengue, Malaria, Rickettsia, Hepatitis A/B/C/E, HIV, Lues, PCR for 
Influenza A and Legionella Urin-Antigen. Serologic tests showed a 
past CMV and EBV infection. Ultrasound of the abdomen showed a 
hepatic confluent lesion suspect for abscess. The hepatic lesion was 
drained under CT-guidance. Culture of the pyogenic fluid revealed F. 
necrophorum. Serological and microscopic diagnostics were negative 
for helminths, trophozoites and amoeba. Stool samples were 
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Case report: secondary hypertension in a 16 year  
old female patient due to renin secreting tumor  
(reninoma) of the left kidney
Laura Stephanie Neuhaus1, Heinz Pfluger1,  
Dominique Stäheli2, Bernd Yuen1 
1Innere Medizin, Spital Bülach, Bülach; 2Innere Medizin, 
Universitätsspital Zürich, Zürich, Switzerland
A 16 year old girl was admitted to our hospital due to holocephalic 
headache and high blood pressure (up to 200/130 mm Hg). Medication 
with a calcium channel blocker (nifedipine) improved the symptoms 
only shortly. In the past she suffered from infrequent migraine. Family 
history was negative for arterial hypertension. Her only medication was 
a oral contraceptive. The patient denied nausea, vomiting, abdominal 
pain, focal neurological symptoms or sweating. She only reported 
occasional palpitations and vertigo. On admission heart rate was 88 
bpm and blood pressure was 167/118 mm Hg, physical examination 
was unremarkable. A 24h blood pressure profile showed a mean 
systolic blood pressure of 168 mm Hg and mean diastolic blood 
pressure of 111 mm Hg, 98% of the values being above the critical 
threshold. Initial laboratory findings showed hypokalemia of 3.0 mmol/l 
and serum creatinine of 78 µmol/l. Urinary catecholamine levels were 
within the normal range, as well as the plasma aldosterone/renin ratio 
and free plasma metanephrine and normetanephrine levels. Only  
the active plasma renin level was highly elevated with 285.6 ng/l 
(reference upright 2.6–27.7 ng/l, supine 1.7–23.9 ng/l). Kidney 
ultrasound showed normal renal arteries. Magnetic resonance imaging 
(MRI) revealed a 29 × 28 × 31 mm partly solid, partly cystic mass in 
the left kidney, with inhomogeneous contrast enhancement. Side-
selective renal vein sampling of renin and aldosterone levels indicated 
a higher renin level for the left side (363.3–414.7 mU/l, reference field 
2.8–39.9 mU/l) confirming the suspected diagnosis of a renin secreting 
tumor. At the university hospital the patient underwent robotic-assisted 
partial laparoscopic nephrectomy without complications. Histology 
showed a predominant solid, partly cystic growing reninoma. Blood 
pressure levels normalized within the first day after surgery. Reninoma 
is a very rare but serious etiology of secondary hypertension in young 
people. The typical patient presents with severe hypertension 
unresponsive to antihypertensive drugs, hypokalemia and high plasma 
renin activity. Ultrasound, CT-imaging and MRI are imaging modalities 
to detect the tumor. The most important tool to confirm the diagnosis is 
side selective renal vein renin ratio. Our case illustrates the importance 
of considering all possible causes of secondary hypertension in young 
patients. Once detected at an early stage complete cure is possible for 
Reninoma by laparoscopic surgical intervention. 
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A Patient with known Wilson disease and recurring  
episodes of nephrolithiasis: a tale of copper and stone
Heiko Krause1, Bernhard Hess2, Hans-Ruedi Räz1 
1Nephrologie, Kantonsspital Baden, Baden; 2Klinik Im Park & Kidney 
Stone Center Zurich, Zürich, Switzerland
Wilson disease (hepatolenticular degeneration) is a rare (1 in 30,000) 
genetic abnormality inherited in an autosomal recessive manner that 
leads to impairment of cellular copper transport. Among many well 
known complications, there is an extremely small number of cases 
(only 4 case-reports present in pubmed) with Wilsons disease and an 
incomplete distal renal tubular acidosis (Type I). In this 39 year old 
male patient, Wilson disease was diagnosed in early adolescence and 
is since that time well controlled by an oral copper-chelation therapy. 
The attempt to deescalate the therapy to a merely oral substitution of 
Zinc lead to an increase of liver-stiffness, so the Trientine© was 
reestablished. Over the past 10 to 15 years the patient had recurring 
episodes of nephrolithiasis. An analysis of the stones always revealed 
Ca-monohydrate as the main component and Ca-dihydrate as the side 
component. Intensive nutritional counseling and a strict diet had no 
effect on the frequency of relapses. We performed a repeated 24h 
urine analysis which yielded a hypercalciuria, a hypocitraturia and a 
high urine-pH above 6.0. Suspecting a distal renal tubular acidosis, we 
scheduled an acid challenge with peroral ammoniachloride, which 
revealed an inadequately basic urine (inability to lower the urine pH 
below 5.5) in the absence of serum-acidosis, wich is consistent with 
an incomplete distal renal tubular acidosis. Even though an extremely 
rare complication of this condition, in case of confirmed Wilson 
disease and recurring nephrolithiasis, a distal renal tubular acidosis 
should be considered a relevant differential diagnosis which can be 
easily corrected by a daily dose of potassium citrate. Not always the 
common things are common and rare things are rare. 
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Antihypertensive treatment and risk of brain ischemia  
due to carotid stenosis in a prospective cohort of very  
old hopsitalised patients aged 90 years and over
Jürgen Bohlender1, Jürg Nussberger2, Beate Bohlender3 
1Department of Nephrology, Hypertension und Clinical Pharmacology, 
Inselspital, Bern University Hospital, Bern; 2Departement of Medicine, 
CHUV – Centre Hospitalier Universitaire Vaudois, Lausanne, 
Switzerland; 3General Practitioner, Havelberg, Germany
Introduction: Systolic blood pressure (BP) goals are more liberal in 
elderly hypertensive patients (≥140 mm Hg) because of increased 
treatment-associated side-effects if BP is too low. Carotid stenosis 
frequency increases with age and may pose a risk of brain ischemia if 
hypotension occurs but its relevance in daily routine care is not known. 
We therefore analysed precerebral artery morphology in relation to BP 
in a cohort of very old hospitalised patients.
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Methods: We report 3 patients diagnosed with different pituitary 
deficiencies and genetically defined hereditary haemochromatosis at 
the Luzerner Kantonsspital. 
Results: A 51-year-old man presented with symptomatic hypoosmolar 
hyponatremia related to addison´s crisis (cortisol 73 nmol/l, 110 nmol/l 
after 1 ug ACTH-stimulation, ref.range >550). Concomitant secondary 
hypothyroidism (TSH 0.63 mU/l, ref.range 0.27–4.2, fT4 5.2 pmol/l, ref.
range 12–22) and hypogonadotropic hypogonadism (testosterone  
5.7 nmol/l, ref.range 8–27.8, LH 1.6U/l) were diagnosed. Brain MRI was 
normal. Elevated ferritin level (982 ug/l) and transferrin saturation of 
56% lead to newly diagnosed panhypopituitarism related to hereditary 
haemochromatosis with a compound heterozygous C282Y/H63D 
genotype. Hormone replacement therapy (hydrocortisone, 
levothyroxine, Nebido®) and phlebotomy was started. The other 2 
patients were homozygous for C282Y/C282Y mutation. 10 years after 
diagnosis of haemochromatosis, isolated corticotropic insufficiency 
(cortisol 100 nmol/l, 200 nmol/l after 1 ug ACTH-stimulation) was 
confirmed in a 50-year-old man with fatigue. Symptoms ameliorated 
under hydrocortisone therapy. Isolated gonadotrophic insufficiency was 
documented 2 years after diagnosis of haemochromatosis in our third 
female patient. Because of postmenopausal status no treatment was 
initiated. 
Conclusion: As pituitary insufficiencies range between insignificant 
hypogonadotropic hypogonadism to panhypopituitarism with 
hypocortisolism as a life-threatening condition, screening for pituitary 
function should be considered in every patient with hereditary 
haemochromatosis. On the other hand unexplained hypopituitarism 
must prompt further evaluation with complete iron studies. 
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Adrenocortical carcinoma and its presenting  
symptoms – a case series of 8 patients
Simon Lampart, Michaela Sauter Maurer, Ralph Winterhalder,  
Stefan Fischli, Christoph Henzen 
Department Medizin, Luzerner Kantonsspital, Luzern, Switzerland
Background: Adrenocortical carcinoma (ACC) is a rare disease with 
an incidence of less than 2/million. However, because diagnosis is 
often delayed and treatment options in metastasizing ACC are limited, 
the prognosis is devastating with 5-year survival of less than 10%. 
Although the widespread use of abdominal CT increased the 
incidence of adrenal incidentalomas mortality of ACC remained 
unchanged. 
Methods: In a retrospective single-centre study at the Luzerner 
Kantonsspital all patients diagnosed with ACC during the last 6 years 
were included. We aimed at identifying clinical and/or laboratory 
characteristics allowing a high grade of suspicion and thereby making 
an earlier diagnosis possible.
Results: There were 8 patients reviewed (6 female/2 male), the 
median age was 49 years (range 22 to 82 years), the median tumour 
size 11.8 cm (range 6 to 20 cm), and metastasizing ACC was 
diagnosed in 5/8 patients. The leading clinical and laboratory findings 
were Cushing’s syndrome (striae rubrae and proximal myopathy) in 
2/8, and hyperandrogenism (acne and hirsutism) in 2/8 patients: all 
these patients were female and the duration of symptoms varied from 
6 months to 2.5 years. 1/8 patient presented with migratory myopathy, 
1/8 with tumor infiltration of the inferior v. cava, and in 1/8 the ACC was 
diagnosed incidentally. Hormonal secretion did not correspond to 
tumour size.
Conclusion: In 4/8 patients with ACC endocrine disease patterns, 
particularly Cushing’s syndrome and hyperandrogenism, preceded the 
diagnosis for up to 2.5 years. Rapidly evolving cushingoid or 
hyperandrogenic features should prompt the search for ACC. 
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When carbs go bad …
Maria Triantafyllidou, Lukas Burget, Isabelle Suter Widmer,  
Lea Slahor, Christoph Henzen, Stefan Fischli 
Department of Internal Medicine, Division of Endocrinology, Diabetes 
and Clinical Nutrition, Luzerner Kantonsspital, Luzern, Switzerland
Case report: We report the cases of two male patients (29-/44-years 
old) who presented to the ER with acute onset and symmetrical 
muscle paresis. The patients had no urinary or faecal incontinence 
and neurological examination revealed flaccid para- and tetraparesis 
respectively, absent deep tendon reflexes but normal sensory function. 
There were no signs of bulbar palsy or vegetative dysfunction. Both 
reported having eaten a carbohydrate-rich meal before symptoms 
began. One patient had several transient episodes with paraparesis, 

Methods: All patients aged ≥90 years admitted to the medical ward of 
a local primary care hospital had an US exam of their precerebral 
arteries performed as part of a routine risk check of the elderly and 
were prospectively included over a 12 months period. Intima-media 
thickness (IMD) of the common carotid arteries (CCA) and internal and 
external carotid artery (I/ECC) degree of stenosis was measured using 
routine definitions. Sitting BP (admission and discharge) was recorded. 
Patients with circulatory shock, intensive care admissions, deaths, and 
readmissions were excluded. 
Results: Sixty-three patients aged 92 ± 3 years (mean ± SD; range 
90–101) with a median hospital stay of 11 days were included (78% 
female, 35% diabetics, 24% atrial fibrillation, 41% coronary heart 
disease). On admission, 76% of the patients had an antihypertensive 
treatment and mean BP was 149/88 mm Hg (36% syst. BP <140 mm 
Hg) vs. 86% and 129/72 mm Hg on discharge (64% syst. BP <140 mm 
Hg; p <0.05). Mean IMD (right/left) was 8.7/9.4 mm and the prevalence 
of plaque of the CCA 13/16%, ICC 13/16%, ECC 19/29%, bulb 
62/70%, of ICC stenosis ≥60% 5/5%, of ECC stenosis (≥60%) 
10/19%, of ICC occlusion 2/2%, of bilateral ICC stenosis 2% (1/63) 
and of bilateral ICC occlusion 0/63.
Conclusions: The risk of carotid stenosis-associated brain ischemia 
appears to be low in treated very old hypertensive patients and also 
lower than the risk of stroke due to atrial fibrillation or carotid plaque 
with a much higher prevalence in this population of survivors into old 
age. 
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Valacyclovir-induced neurotoxicity
Ioannis Chanias, Agnes Kneubühl, Robert Schorn 
Medizinische Klinik, Spital Lachen AG, Lachen, Switzerland
Introduction: It is recommended to start antiviral therapy within  
72 hours after clinical symptoms of varicella-zoster virus infection 
arise. The nucleoside analogues acyclovir, famciclovir and valacyclovir 
are the preferred and established antivirals. Antiviral therapy supports 
a more rapid wound healing, reduces the level and duration of pain, 
decreases formation of new skin lesion, reduces the risk of viral 
transmission and prevents post-herpetic neuralgia. Moreover, 
valacyclovir is almost completely metabolised to acyclovir and valin. 
Case report: A 73-year-old female patient was admitted with ataxia, 
confusion, hallucination and speech disorder. Her personal history  
was remarkable for end-stage renal disease (ESRD) and she was 
dependent on haemodialysis three times a week. Triggered by typical 
vesicular rash and acute neuralgia following TH 5–7, dermatome 
herpes zoster was diagnosed and one day before admission 
Valacyclovir treatment was started (1000 mg three times a day). After 
ingestion of four dosages symptoms showed up immediately. CT scan 
ruled out intracerebral bleeding or ischaemia. The medication was 
stopped immediately and haemodialysis treatment was resumed. All 
symptoms disappeared entirely within three days. Acyclovir through 
level at time of admission was 136.8 µmol/l (therapeutic range  
2.2–6.6 µmol/l). 
Discussion: Excretion of valacyclovir correlates with the kidney 
function. In case of impaired renal function valacyclovir through level 
increases significantly and dose reduction prevents valacyclovir 
induced side effects, in particular neurotoxicity. Based on the low 
protein-binding of valacyclovir, haemodialysis can effectively remove 
valacyclovir and therefore is a viable treatment in case of toxicity. 
Conclusion: It is imperative to reduce the dose of valacyclovir for 
patients with impaired kidney function, in particular ESRD. 
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Hereditary haemochromatosis and the pituitary –  
a clinical-based series of three cases
Lea Slahor, Stefan Fischli, Lukas Burget, Christoph Henzen 
Endokrinologie, Luzerner Kantonsspital, Luzern, Switzerland
Introduction: Hereditary haemochromatosis is a common disease 
with a prevalence of 1:200 and autosomal-recessive inheritance of 
HFE gene mutations. Inappropriately increased intestinal iron 
absorption results in iron deposition in various organs, amongst others 
the pituitary gland. As a consequence hypogonadotropic 
hypogonadism represents the most common pituitary insufficiency  
in several case reports. However, failure of other pituitary axes,  
most notably corticotrophic insufficiency is relevant. A recent study 
demonstrated secondary hypocortisolism in 50% of patients, though 
study population was small. Yet testing for pituitary insufficiency is not 
emphasized in international guidelines (European/American 
Association for Study of Liver Disease). 
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vomiting, abdominal pain, and Kussmaul breathing for one day. There 
was a 4 week history of polydipsia, polyuria and a non-itching rash. On 
clinical examination eruptive xanthoma on the patient’s arms and legs 
were visible. The arterial blood gas analysis confirmed DKA with pH 
7.05, pCO2 1.0 kPa, bicarbonate 1.8 mmol/l and blood glucose 15.9 
mmol/l. Blood chemistry results showed a triglyceride (TG) level of  
250 mmol/l, sodium 105 mmol/l (pseudohyponatremia caused by 
hypertriglyceridemia), lipase 235 U/l and amylase 83 U/l. Urinary 
analysis showed 4+ ketones and 4+ glucose. An abdominal 
sonography revealed signs of an acute pancreatitis. The patient was 
treated with intravenous saline hydration, continuous insulin infusion 
and potassium supplementation in our intensive care unit. He also 
received low-molecular weight heparin in a prophylactic dose. On day 
5 we established a basal bolus insulin regime. The patient’s symptoms 
disappeared and TG, lipase, blood glucose and blood gas levels 
improved daily with treatment of DKA. On day 2 of hospitalization the 
TG level was 89 mmol/l, on day 19 the TG levels normalized 
completely (1.35 mmol/l), however, LDL cholesterol remained elevated 
at 7.1 mmol/l with a now normal HDL cholesterol (1.6 mmol/l).
Discussion: To our knowledge the documented TG levels in this 
patient in the context of DKA are the highest values published so far. 
Such high values are most likely associated with a genetic lipid 
disorder affecting LPL function or clearance of VLDL or chylomicrons. 
The combination of current lipid values, however, is compatible with 
familial hypercholesterolemia, but steady state may not be reached  
yet. Despite these high values we did not observe any additional 
complications such as visual deterioration (due to lipemia retinalis), 
parasthesia or confusion and therefore no plasmapheresis was 
required.

often with prodromal symptoms (i.e. muscle aching). These occurred 
after strenuous exercise and consumption of large amounts of soft 
drinks. Laboratory examination showed severe hypokalaemia in both 
cases (serum potassium on admission 1.8 and 1.6 mmol/l) and overt 
hyperthyroidism due to Graves’ disease. Hypokalaemia was treated by 
potassium replacement and therapy with propranolol and carbimazole 
was started. Symptoms resolved completely within hours and after 
achieving euthyroid function no muscular symptoms reappeared.
Discussion: Thyrotoxic periodic paralysis (TPP) is the most frequent 
form of acquired hypokalaemic paralysis and an important differential 
diagnosis of acute-onset muscle paresis. TPP is present virtually only 
in men and is associated with any form of overt hyperthyroidism, being 
Graves’ disease the most common etiology. The syndrome is 
characterized by a genetic susceptibility (mutations in ion channels of 
skeletal muscle cells are found in about 33% of the patients), an 
increased activity of the Na+/K+-ATPase and typical trigger factors  
(i. e. high-carbohydrate meals/drinks, physical activity). In contrast to 
Guillain-Barré syndrome the neurological symptoms and signs in TPP 
are of exclusive myopathic origin due to the hypokalaemia which is 
caused by a shift of potassium into the intracellular compartment. 
Sensory dysfunction, dysautonomia, bulbar palsy or respiratory failure 
are absent. Diagnosis can be challenging especially when symptoms/
signs of hyperthyroidism are only mild or missing (i.e. depressed deep 
tendon reflexes!) or the patients presents after an attack with a 
normalized serum potassium. Therefore determination of thyroid 
function is mandatory in every patient that presents with the above 
mentioned symptoms or signs. Treatment includes potassium-
supplementation, administration of a non-selective beta blocker (which 
blocks adrenergic overstimulation of Na+/K+-ATPase) and therapy of 
hyperthyroidism. 
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First diagnosis of type 1 diabetes mellitus  
complicated by ketoacidosis, excessive  
hypertriglyceridemia and acute pancreatitis 
Cordula Cadus1, Annekathrin Mehlig1, Anna Minder2 
1Innere Medizin; 2Endokrinologie/ Diabetologie, Medizinische 
Universitätsklinik, Kantonsspital Baselland, Liestal, Switzerland
Background: In type 1 diabetes mellitus with an absolute insulin 
deficiency diabetic ketoacidosis (DKA) can cause hypertriglyceridemia 
(HTG) and acute pancreatitis. Pathogenesis includes a reduced 
lipoprotein lipase (LPL) activity with VLDL and chylomicron 
accumulation causing HTG, as well as an accelerated lipolysis in 
adipose tissue and thus increased free fatty acids (FFA), which 
enhances triglyceride (TG) synthesis. Severe HTG (>10–12 mmol/l) 
can trigger acute pancreatitis.
Case presentation: We report the case of a 30 year old man (BMI  
20 kg/m2) with no past medical history. He presented in hospital with 

Figure 1: Lipemic blood. Figure 2: Eruptive xanthoma.
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An unusual cause of polyneuropathy and cramps
Zoran Erlic, Lea Slahor, Lukas Burget, Isabelle Suter Widmer, 
Christoph Henzen, Stefan Fischli 
Department of Internal Medicine, Division of Endocrinology, Diabetes 
and Clinical Nutrition, Luzerner Kantonsspital, Luzern, Switzerland
Case report: A 40-year old male patient was referred to the 
emergency department with lower GI-bleeding caused by diverticula. 
Serum potassium level on admission was surprisingly low (2.0 mmol/l) 
and further investigations revealed that hypokalaemia was 
documented in the medical records for several years. Since then the 
patient reported symptoms of a distal-symmetric polyneuropathy 
(confirmed by electromyography), painful muscle cramps that were 
refractory to medical treatment and a progressive muscle weakness. 
Symptoms aggravated over the last years and finally led to a inability 
to work. Clinical examination found a normotensive patient with signs 
of peripheral polyneuropathy of the lower extremities and muscle 
weakness. Laboratory testing demonstrated renal potassium wasting 
as the cause of the hypokalaemia, metabolic alkalosis and 

hypomagnesaemia. Urinary analysis found high chloride levels and a 
hypocalciuria. Renin and aldosterone levels both were elevated and 
interpreted as secondary hyperaldosteronism. After exclusion of other 
differential diagnoses (diuretic abuse, surreptitious vomiting) the 
diagnosis of Gitelman syndrome (GS) was postulated and treatment 
with amiloride and a combined potassium-/magnesium-
supplementation was initiated. The potassium level rose to 2.6 mmol/l 
and the symptoms ameliorated rapidly. Confirmation of the diagnosis 
by moleculargenetic testing is pending.
Comment: GS is a rare autosomal-recessive inherited tubulopathy 
which is caused by inactivating mutations in the gene that codes for 
the thiazide-sensitive sodium chloride cotransporter (NCCT) in the 
distal tubule. The biochemical profile of GS is identical to chronic 
thiazide diuretic use and is characterized by hypokalaemia, metabolic 
alkalosis, hypomagnesaemia and hypocalciuria. The chronic volume 
depletion leads to activation of the renin-angiotensin-aldosterone 
system with elevation of renin and aldosterone (secondary 
hyperaldosteronism). Differential diagnosis to primary 
hyperaldosteronism (PHA) usually is simple (hypertension and low/
suppressed renin in PHA). Symptoms of GS include neuromuscular 
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stimulation test was intermediate, raising suspicion for a polyendocrine 
syndrome. But beside the low total plasma cortisol concentration, there 
was no evidence for primary or secondary adrenal insufficiency or 
pituitary disease. In the course the plasma cortisol concentration 
normalised spontaneously. After starting a vitamin B12 replacement 
therapy a distinct reticulocytosis as a sign of a rapid red cell production 
was observed. Three months later the patient felt markedly better and 
his haemogram had normalised. Nausea, emesis, diarrhea and fever 
had stopped and he was physically more active.
Discussion: Pernicious anaemia is the most common cause of 
vitamin B12 deficiency leading to macrocytic anaemia. Hepatic stores 
of vitamin B12 last 5–10 years. This patient’s severe vitamin B12 
deficiency possibly contributed to his severe depression, which 
mimicked the symptoms of anaemia and therefore delayed the 
diagnosis. The combination of a pernicious anaemia and low plasma 
cortisol levels raise suspicion for an autoimmune polyendocrine 
syndrome type 2. Further manifestations have to be looked for. But in 
severely ill patients with hypoalbuminaemia a low total plasma cortisol 
concentration should be interpreted cautiously, as plasma protein 
concentration and binding are altered. 
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BRCA1 hypermethylation level by pyrosequencing  
analysis in breast cancer patients: implication as  
prognostic and therapeutic predictor 
FengFeng Cai1, Chen Su2, Minghong Wang1, Xiaoyan Li1, Jiaxin 
Zhang3, Lian Zhang1, Xin Pan1, Zhimin Shao3, Ewelina Maria Biskup1,4 
1Breast Surgery and Breast Oncology, University Hospital Yangpu 
Tongji; 2School of Life Sciences and Technology, Research Center for 
Translational Medicine at East Hospital, Tongji University; 3Department 
of Breast Surgery, Key Laboratory of Breast Cancer, Fudan Cancer 
Center aff Fudan University, Shanghai, China; 4Innere Medizin, 
Universitätsspital Basel, Shanghai, Switzerland
Purpose: Breast cancer (BC) is the most common noncutaneous 
cancer and the leading cause of cancer deaths in women. BRCA1 
became a central tumor predisposition gene in BC. Identification of 
BRCA1 defects with resulting DNA repair errors could translate into 
new, targeted therapeutic or even preventive approaches. So far, 
several hundreds BRCA1 mutations have been found. However, a 
significant part of familial breast cancers are not associated with 
BRCA1 mutations and other mechanisms cause inactivation or 
malfunction of the gene, e.g. epigenetics. DNA methylation in BRCA1 
promotor is an essential epigenetic transcriptional silencing 
mechanism. It is related to breast cancer occurrence and progression. 
To our knowledge it is the first prospective study quantifying BRCA1 
promotor methylation in BC using pyrosequencing and evaluating  
it’s relation to the overall and disease free survival (OS, DFS).
Patients and methods: Methylation level of BRCA1 promoter in 
breast cancer cells was quantified by pyrosequencing in surgical 
specimens from 154, non pretreated BC patients (15 cancerous and 
adjacent normal tissues). The prognostic value of various 
clinicopathologic factors was analysed. Additionally, we conducted  

symptoms (cramps, paraesthesia in up to 80% of patients, muscle 
weakness, pain), fatigue, polyuria and palpitations and 
chondrocalcinosis. The mainstay of treatment is the correction of the 
volume- and electrolyte-abnormalities and consists of drugs that block 
sodium-potassium exchange in the distal tubule (e.g. amiloride) and 
potassium- and magnesium-supplementation. 
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Recurrent hypoglycemias from a hepatic metastasized 
hemangiopericytoma – a case report
Anna Maria Platzmann, Cornelia Keller, Reinhard Imoberdorf,  
Danijela Grgic 
Innere Medizin, Kantonsspital Winterthur, Winterthur, Switzerland
Introduction: Hypoglycemic episodes in a patient without any known 
history of diabetes or bariatric surgery are rare, but dangerous. We 
report the case of a patient, who suffered from a hemangiopericytoma 
15 years before the reappearance of recurrent episodes of confusion 
early in the morning due to hypoglycemic episodes. The 
hypoglycemias were caused by Big-IGF2 secretion from hepatic 
metastasis of the primary tumor and were treated by repetitive oral 
application of starch and radiofrequency ablation (RFA). 
Case: An 84-year old female patient was admitted to our hospital with 
acute onset of epigastric pain, and recurrent episodes of confusion. 
Clinical examination showed a prominent epigastric protrusion more 
than 35 cm in diameter. 15 years ago a retroperitoneal 
hemangiopericytoma with known Big-IGF2-secretion and relapsing 
hypoglycemia was resected in toto. A chest and abdominal computed 
tomography was performed and diffuse metastasis of the liver and 
lung was diagnosed. In the meantime a nightly measured blood 
glucose was demeaned to 1.9 mmol/l (3.9–5.5 mmol/l), Insulin, 
C-Peptide and Proinsulin plasma concentrations, which were 
measured at the same time, were below 10 pmol/l (<209 pmol/l),  
0.0 nmol/l (0.78–5.19) and 1.2 pmol/l (<11 pmol/l) respectively. The 
confusion immediately passed after the administration of oral glucose. 
We suggested hypoglycemias caused by paraneoplastic secretion  
of incompletely processed IGF-2 by a recurrent hemangiopericytoma. 
A liver biopsy was performed and histology showed a 
hemangiopericytoma-like appearance. To prevent hypoglycemias we 
repetitively administered uncooked oral starch (Maizena®), based on 
literature. Glucose production in healthy persons is 4 mg/kg 
bodyweight/min. As 100 g of Maizena equal 86.8 g of carbohydrates, 
the patient received 75 g Maizena twice nightly. Like that there were  
no more blood glucose concentrations below 5 mmol/l. After the RFA 
of the liver metastasis there were no more hypoglycemic episodes. 
Conclusion: Non-islet cell tumor hypoglycemia is a very rare, but life 
threatening disease. In our patient we found hepatic metastasis of a 
hemangiopericytoma, which was first diagnosed and resected 15 
years before, to be the cause of the recurrent hypoglycemia. Before  
a RFA could be performed we administered uncooked oral starch  
as slowly resorbable carbohydrates to save the patient from 
hypoglycemia. After the RFA the patient was free of complaints and 
blood glucose test showed normal results. 
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Depression with a surprising cause
Mark Patrick Schmiedeskamp, Ursula Huber,  
Reinhard Imoberdorf, Cornelia Keller 
Department of Internal Medicine, Kantonsspital Winterthur, Winterthur, 
Switzerland
Introduction: Pernicious anaemia is an autoimmune disorder 
associated with chronic atrophic gastritis leading to an intrinsic factor 
deficiency and thereby causing a malabsorption of vitamin B12. This 
can lead to macrocytic anaemia and neurological complications, as 
well as depression, fevers and diarrhea.
Case: A 60 year old man was admitted because of increasing 
weakness over the past several months and acute emesis and 
diarrhea. Besides profound fatigue he reported intermittent fever  
and night sweats. Medical history was positive for severe depression. 
On physical examination he appeared pale, while the rest of the 
examination was unremarkable. Blood tests showed pancytopenia with 
severe macrocytic anaemia and a haemoglobin plasma concentration 
of 4.9 g/dl (12.3–15.8 g/dl). Vitamin B12 was below detection 
threshold, folic acid and severe vitamin D deficiencies with 
hypocalcaemia and secondary hyperparathyroidism were found. LDH 
was markedly elevated. Gastric tissue biopsy showed signs of 
autoimmune gastritis, while anti-gastric parietal cell antibodies and 
antibodies to intrinsic factor confirmed the diagnosis of pernicious 
anaemia. Furthermore morning cortisol was low and an ACTH 

Figure 1: BRCA1 methylation vs 
disease free survival.

Figure 2: BRCA1 methylation vs 
overall survival.
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Weakness and fatigue in ED all-comers:  
common and dangerous
Isabelle Osterwalder, Alexandra Malinovska, Marc Dietrich,  
Christian Nickel, Roland Bingisser 
Universitätsspital Basel, Basel, Switzerland
Introduction: Weakness and/or fatigue are common symptoms in the 
emergency department (ED). Recent studies showed that patients 
presenting with weakness and fatigue (w&f) have a high mortality due 
to the number of elderly patients included [1]. Prospective studies of all 
patients presenting to the ED are rare. Therefore, the aim of this study 
was to investigate outcomes in patients presenting with weakness and/
or fatigue to the ED. 
Methods: The data for this prospective consecutive study was 
acquired during 6 weeks (21.10.2013–11.11.2013 and 01.02.2015–
23.02.2015) at the ED of the University Hospital Basel. All patients 
were interviewed by medical students, who received training in 
obtaining systematic histories by the staff physicians of the ED. They 
filled in a comprehensive questionnaire regarding the patient’s 
symptoms. Information on age, sex and outcomes were obtained from 
the hospital’s medical case records database. 
Results: Among 4714 included patients, 567 (12.0%) patients suffered 
from weakness and 456 (9.7%) patients from fatigue. The median age 
was 57 years for patients presenting with weakness, and 53 years for 
patients with fatigue. Patients presenting with weakness or fatigue tend 
to be older than the general ED population (median age of 51 years). 
Less than half was male (43.1% resp. 41.9%) (see table). Compared  
to the general ED population patients with weakness or fatigue show 
higher rates of mortality (2.5% resp. 2.0% compared to 1.7%). The 
in-hospital mortality was 3.2% in patients presenting with both 
symptoms (w&f). Analysis of symptom combination showed that 
weakness and/or fatigue are associated with a median number of four 
additional symptoms. The most common associated symptoms of 
weakness and/or fatigue were dizziness, headache, lack of appetite 
and nausea.

Discussion: Weakness and fatigue are frequent symptoms. 
Surprisingly, the median age was not much higher than a general ED 
population. This could be attributed to the fact that no patients were 
excluded from the analyses in contrast to other studies. In spite of the 
relatively young median age, w&f patients have a high in-hospital 
mortality. Patients suffering from weakness and/or fatigue showed a 
high number of total symptoms. Interestingly, common co-symptoms 
tend to be nonspecific.

1 Bhalla MC, et al. Weakness and fatigue in older ED patients in the United 
States. The American Journal of Emergency Medicine 2014;32(11):1395–8. 
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Systematic prospective assessment of symptoms  
and related outcomes in emergency department  
patients
Marc Dietrich, Christian Nickel, Roland Bingisser 
Emergency Department, University Hospital Basel, Basel,  
Switzerland
Introduction: It has been shown that major complaints at presentation 
to the emergency department (ED) are predictive of mortality in 
nonsurgical patients [1]. However, it remains unclear if a systematic 
assessment of all symptoms is predictive of acute morbidity and 
in-hospital mortality. Therefore, the main objective of this study was  
to find associations between symptoms and outcomes, while the 
secondary objective was to identify combinations of symptoms 
identifying patients at high risk.

a follow up of 98 months to assess OS and DFS, and to statistically 
explore their correlation with BRCA1-methylation level.
Results: BRCA1 methylation status has a prognostic significance  
in BC patients. Cancer tissues had a higher methylation level than 
adjacent normal tissues. Patients with high methylation levels had a 
significantly poorer OS and DFS (fig. 1, 2). A significant correlation 
between BRCA1 promoter methylation and clinicopathological 
characteristics were shown. Patients with stage 1+2, ductal type,  
Her2 negative, lymph node negative, <2 cm tumors had a better OS 
and DFS. Classification of grades and molecular subtypes (luminal vs 
others) did not show prognostic significance.
Conclusion: Based on our prospective, randomized, long- term 
follow-up study, we postulate that BRCA1 promotor methylation is a 
promising epigenetic marker with a potential translation into the clinic. 
BRCA1 methylation status could therefore assist in tailoring treatment 
based on epigenetic profiles and further trial design. Furthermore, we 
demonstrated that pyrosequencing is a precise and efficient method to 
quantify BRCA-1 methylation level. It has a high potential for future 
clinical implication, as it identifies subgroup of patients with poorer 
prognosis. 
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Prevalence and outcomes of abdominal pain  
in the emergency department
Oliver Müller, Alexandra Malinovska, Marc Dietrich,  
Christian Nickel, Roland Bingisser 
Notfallstation, Universitätsspital Basel, Basel, Switzerland
Introduction: Abdominal pain is one of the most common causes for 
presentation to the emergency department (ED). In the last fifty years, 
publications about abdominal pain in the ED focused on special 
populations such as the pregnant, pediatric, and geriatric. The aim of 
this study was to show the outcomes of patients presenting with 
abdominal pain, and to indentify the most frequent diagnoses leading 
to hospitalisation, taking into account that the presenting population, 
the distribution of diagnoses, and the indications for interventions have 
changed in the last fifty years. 
Methods: The data for this prospective consecutive study was 
acquired during 6 weeks (21.10.2013–11.11.2013 and 01.02.2015–
23.02.2015) at the ED of the University Hospital Basel. All patients 
were interviewed by medical students, who received training in 
obtaining systematic histories by the staff physicians of the ED.  
They filled in a comprehensive questionnaire regarding the patient’s 
symptoms. Information on age, sex and outcomes were obtained from 
the hospital’s medical case records database.
Results: Outcomes and demographics are shown in the table below. 
Abdominal pain is frequent, being the seventh most common symptom 
in our cohort. 494 of 4714 patients complained about abdominal pain. 
Mortality was 1.6%, acute morbidity 38.3%, intensive care was used in 
3.8%, and 34% of all patients were hospitalised. Most frequent  
causes of hospitalisation were diseases of the biliary system (13%), 
appendicitis (12%), lung diseases, such as pneumonia, influenza,  
and COPD (10%), enteritis (7%), sepsis (7%), diverticulitis (5%),  
and intestinal ischemia or ileus (5%). The top 7 diagnoses were 
responsible for 60% of all hospitalisations.

Table: Demographic Data and Outcomes.

 Number Age  
(median, 
(range)

Sex  
Male

Mortality Acute  
Morbidity

ICU Hospital- 
isation

Ressources

All 4714 51 
(14–106)

51.5% 1.7% 36.8% 6.3% 33% 1.83

Abdominal 
Pain

494 47 
(16–102)

46.6% 1.6% 38.3% 3.8% 34% 2.13

Discussion: Our major findigs were that abdominal pain is less 
common than estimated, and that outcomes are comparable to a 
general ED population. This possibly results from a combination of 
sicker eldery patients with more severe outcomes, and a high number 
of younger patients with excellent outcomes. The distribution of 
diseases in hospitalised patients was different to other cohorts, namely 
lung disease as the third frequent final diagnosis was surprising. On 
the other hand, there was only 1 case of intestinal perforation. These 
findings may reflect a changing trend in emergency patients, as they 
grow older, and co-morbidity is higher than in previous cohorts. 

Table: Demographic Data.

Symptoms Number 
of 
Patients 
[n]

Age 
(median, 
range) 
[years]

Sex 
(male) 
[%]

Number of 
Symptoms 
(median) 
[n]

Death 
[%]

ICU 
[%]

Hospitalization 
[%]

All 
Patients

4714 51 
(14–106)

51.5 1 1.7 6.3 33.0

Weakness 567 57 
(14–101)

43.1 5 2.5 6.2 41.6

Fatigue 456 53 
(16–101)

41.9 5 2.0 5.9 38.9

Weakness 
and 
Fatigue

279 53 
(16–101)

37.6 6 3.2 6.5 40.9
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patients had a median age of 51, and 51.5% were male. The median 
number of symptoms was one, but in the fifteen most prevalent 
symptoms, the median number of symptoms ranged between two and 
five. Mortality was 1.7%, intensive care was used in 6.3%, inpatient 
care was used in 33%, and acute morbidity was observed in 36% of all 
patients. 
Discussion: As the range in mortality between the most prevalent 
symptoms is ten-fold, and the use of intensive care is over three-fold, 
it is evident that presenting symptoms can be used as predictors for 
different outcomes. This could help refining triage criteria, and 
subsequently optimizing the diagnostic progress – thereby reducing 
the risk of adverse outcome.

1 Safwenberg U, et al. European Journal of Emergency Medicine 2007;14:324.

Methods: The data for this prospective study was acquired during  
6 weeks at the ED of the University Hospital Basel, a tertiary hospital 
with approximately 700 beds. This ED is in charge of all medical and 
surgical emergency patients (obstetric, pediatric and ophthalmologic 
patients are referred elsewhere). The first dataset was collected from 
October 21st through November 11th 2013, and the second one from 
February 1st through February 23rd 2015. All patients were interviewed 
by medical students, who received training in obtaining systematic 
histories by the staff physicians of the ED. They filled in a 
comprehensive questionnaire regarding the patient’s symptoms. 
Information on age, sex, vital signs, and outcomes were obtained from 
the hospital’s medical case records database. The study was approved 
by the responsible ethics committee.
Results: Demographics, and the fifteen most frequent symptoms and 
their respective outcomes are shown in table 1. The 4714 included 
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A combined nutritional and physical exercise  
intervention leads to a sustained increase of dietary  
intake in palliative cancer patients – a randomised  
controlled study
Alexandra Uster1, Maya Rühlin1, Stefanie Mey2, David Gisi2,  
Ruud Knols3, Reinhard Imoberdorf1, Miklos Pless1, Peter E. Ballmer1 
1Department of Medicine; 2Institute of Physiotherapy, Kantonsspital 
Winterthur, Winterthur; 3Department of Rheumatology and Institute  
of Physical Medicine, Universitätsspital Zürich, Zürich, Switzerland
Background: The aetiology of cancer related weight loss is not fully 
understood, but it is commonly assumed that cachexia is the main 
contributor and recent studies suggest an early multimodal approach 
including nutritional support and physical exercise to enable the 
cancer cachexia syndrome to be targeted.
Methods: Cancer patients with metastatic or locally advanced cancers 
of the gastrointestinal and lung tract were randomized into two groups. 
The intervention group received standardized individual nutrition 
therapy and participated in a 60-minute group exercise program twice 
a week. The control group received standard care. The intervention 
lasted 3 months. Dietary measures (energy-/protein-intake, body 
weight, bioelectrical impedance analysis, hand-grip strength) were 
assessed at baseline and after 3 and 6 months. 
Results: 447 patients were screened for inclusion. Thereof, 286 

patients did not meet the inclusion criteria and 101 patients refused to 
participate. A total of 58 patients were allocated to the intervention  
(n = 29) or the control group (n = 29). After 3 months of intervention, 
daily protein intake increased by 5.9 ± 4.4 grams in the intervention 
group and decreased by 1.8 ± 4.5 grams in the control group. At the  
6 month follow-up, daily protein intake decreased below baseline in 
both groups. However, the decrease was stronger in the control group 
(–11.1 ± 5.5 grams per day) than in the intervention group (–2.9 ± 4.5) 
grams per day). Overall, the statistical analysis showed a significant 
between-group effect in daily protein intake (p = 0.01). Observed 
changes in energy intake were similar: There was a net increase of 
128.6 (± 127.0) kcal per day in the intervention group and a decrease 
of –10.8 (± 130.4) kcal per day in the control group (p = 0.17). 
Likewise, hand-grip strength, body weight and phase angle increased 
in the intervention group compared to the control group, but showed no 
significant difference. However, there seemed to be a trend for 
improvement in the intervention group.
Conclusions: Palliative cancer patients were able and motivated to 
participate in a nutrition and physical exercise program. The 
intervention led to a sustained significant increase in protein intake,  
but did not improve other nutritional outcomes. A multimodal therapy 
seems, thus, safe, feasible and promising. 
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Heatwave: specific disorders linked to  
high temperatures
Mattia Lepori1, Ilaria Jermini-Gianinazzi1, Rainero Spinelli1,  
Marilu Guigli2, Emanuela Zamprogno3, Davide Fadini4,  
Marco Gaia5, Martine Bouvier-Gallacchi6 
1Ente Ospedaliero Cantonale, Bellinzona; 2Ente Ospedaliero 
Cantonale, Locarno; 3Ente Ospedaliero Cantonale, Lugano;  
4Ente Ospedaliero Cantonale, Mendrisio; 5MeteoSwiss, Locarno; 
6Dipartimento Sanità e Socialità, Bellinzona, Switzerland
Background: The increase in seasonal temperatures, due to global 
warming, has a potential influence on the health of the communities. In 
Summer 2015, Switzerland, like the rest of Europe, recorded an 
unusually hot Summer, especially in the second half of July. In Ticino 
the warmest period was the week of the year going from 20th to 26th 
June with average daily temperatures constantly above 25 °C with 
maximum temperatures above 31 °C. 
Aim: The aim of this study is to analyse the cases of consultation  
in the emergency departments of public hospitals in Ticino Canton, 
considered directly in connection with high temperatures. (Ente 
Ospedaliero Cantonale). 
Methods: During the considered period, all cases of consultation 
suspected to be in connection with high temperatures were reported  
to the ward clinicians for the emergency medical services. Then, the 
clinicians evaluated whether the report was relevant or not. 
Results: During the considered period 2640 patients were viewed. In 
36 cases (1.4% of the total) of the 66 patients reported, the reason for 
consultation was directly related to high temperatures. The average 
age of the patients was 66.3 (± 14.1) years. Sex distribution showed a 
prevalence of women 22/36. In 5 cases the final diagnosis was a heat 
stroke, while in other cases the initial onset was often a syncope 17/36. 
The average temperature recorded at the entrance was 37.5° (± 0.2). 
In 20 cases hospitalization was needed and in 6 cases the patient was 
admitted to intensive care unit. No death was ascertained and the 
average length of hospital stay was 6.6 days. The most frequent 
serious complications were: electrolyte disorders 9/36 and significant 
kidney failure 9/36 with a blood creatinine increase higher than 30% 
compared to a reference value. 
Conclusions: Extreme heatwaves are accompanied by a 
considerable number of diseases linked to these particular weather 
conditions. As the situation is likely to evolve, the prevention plans 
should also be associated to a hospital organization which can cope 
with these cases. 
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Blueberries on a scar
Tatiana Anaïs Stabrowski1, Julien Sagez1,  
Emmanuel Levrat2, Mathieu Charles Martin Firmann1 
1Médecine Interne, HFR, Riaz; 2Médecine Interne, HFR, Fribourg, 
Switzerland
Extramedullary manifestations of acute myeloid leukemia (AML) 
include a wide variety of clinical presentations. Granulocytic sarcoma 
or myeloid sarcoma (MS) is a rare solid tumor composed of immature 
cells of granulocytic series found usually in soft tissue, bone and lymph 
nodes. Leukemia cutis (LC) refers to the even rarer infiltration of the 
epidermis, dermis, or subcutis by leukemia cells. Herein we report the 
case of a patient with LC originating from a scar. A 56 year old 
Hispanic woman was referred by her general practitioner for persistent 
fever and respiratory tract infection despite antibiotic treatment. Her 
symptoms were weakness, progressive dyspnea, night sweats and an 
unquantified weight loss. The patient also described a progressive skin 
rash since one month. It started onto the scar of an orthopedic surgery 
of her right hand (trapezectomy, plasty of the abductor pollicis longus 
and carpal tunnel release). The physical examination showed 
confluent purple nodules of variable size onto the scar of the right 
hand spreading laterally having the appearance of blueberry muffin.  
It also showed petechial purpuric rash on the lower extremities and 
some other purple nodules on the trunk. The laboratory tests showed 
an increase of the C-reactive protein to 398 mg/l, leukocytosis  
(12.5 G/l) with about 40% blast cells, thrombopenia (21 G/L) and a 
very high level of LDH (8762 U/l). The blood cultures were negative.  
A bone marrow biopsy diagnosed acute myeloid monoblastic leukemia 
(AML M5). The biopsy of skin lesions confirmed the diagnosis of LC 
because of blast cells infiltration. Empirical antibiotic and antifungal 
treatments were started. Litalir was initiated and HOVON 
chemotherapy started. Tumor of immature myeloid cells were first 
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Pemetrexed-induced pneumonitis – a case report
Martina Loredana Dickenmann, Catrina Uhlmann Nussbaum,  
Walter Mingrone 
Onkologie, Medizinische Klinik, Kantonsspital Olten, Olten, 
Switzerland
Case report: We report on a 75-year old female with a stage IV 
adenocarcinoma of the lung. She experienced disease progression  
on first-line treatment with carboplatin/gemcitabine, as well as on 
second-line treatment with docetaxel. Pemetrexed 500 mg/m2  
(q3wk) was administered as third-line therapy Pemetrexed is a folat 
antimetabolite approved in Switzerland after prior chemotherapy as 
single agent for advanced adenocarcinoma of the lung. Prophylactic 
folic acid, vitamin B12, and corticosteroids were given according to 
swiss labeling to reduce pemetrexed toxicity. Ten days after the first 
infusion the patient experienced acute dyspnea and worsening of the 
general condition. Laboratory analysis showed pancytopenia (red 
blood count 65 g/l, white blood count 1.3 G/l, thrombocyte-count  
15 G/l), a rise in CRP, an increase in LDH level and a positive, direct 
antiglobulin-test. CT-scan revealed diffuse and disseminated ground-
glass opacities in both lungs. Bronchoscopy showed hemorrhagic 
pneumonitis. Extensive microbiological analyses were negative. CD4/
CD8-Ratio could not be determined because of lavage liquids 
containing mucus and red blood cells. For safety reasons, given the 
decreased platelet count, no biopsies were taken. Suspecting 
pemetrexed-induced pneumonitis, daily oral administration of 100 mg 
prednisone was initiated. Subsequently a stepwise improvement of  
the dyspnea and general condition was documented. Six weeks after 
discharge CT scan revealed a nearly complete remission of the 
ground-glass opacities. 
Discussion: Diagnosis of pemetrexed-induced pneumonitis can be 
challenging, as shown in our case. Often patients with stage IV lung 
cancer suffer from decreased general condition and experience 
pulmonary symptoms due to their underlying disease. Additionally 
infectious pneumonia is a much more common cause of dyspnea to 
rule out. Nonetheless physicians should be aware of this potentially 
fatal side effect, especially given the fact that prompt initiation of 
corticosteroid treatment can induce rapid improvement. 
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Heatwave: effects on activity of emergency  
hospital services
Mattia Lepori1, Ilaria Jermini-Gianinazzi1, Rainero Spinelli1,  
Marilu Gugli2, Emanueal Zamprogno3, Davide Fadini4,  
Marco Gaia5, Martine Bouvier-Gallachi6 
1Ente Ospedaliero Cantonale, Bellinzona; 2Ente Ospedaliero 
Cantonale, Locarno; 3Ente Ospedaliero Cantonale, Lugano;  
4Ente Ospedaliero Cantonale, Mendrisio; 5MeteoSwiss, Locarno; 
6Dipartimento Sanità e Socialità, Bellinzona, Switzerland
Background: The increase in seasonal temperatures, due to global 
warming, has a potential influence on the health of the communities 
concerned. In Summer 2015, Switzerland, like the rest of Europe, 
recorded an unusually hot Summer, especially in the second half of 
July.
Aim: The purpose of this study is to appraise the impact of particularly 
high temperatures in Summer 2015 on total activities of the emergency 
services in public hospitals of Ticino Canton (Ente Ospedaliero 
Cantonale, EOC).
Methods: We recorded the number of total admissions to our 
emergency services from 20th to 31st July 2015. These data were 
matched up with the maximum temperatures recorded and compared 
with the same measurements taken in the same period in 2013 and 
2014.
Results: During the relevant period, 3393 primary admissions to the  
4 emergency services studied, were recorded, so as to significantly 
exceed the figures in 2014 (3082) and in 2013 (3097) (p <0.05).This 
figure is also equivalent to a 10% increase compared to the previous 
two years.During this period in 2015 the maximum average 
temperature recorded was 31.9 °C which was significantly higher than 
in the previous two years, 24.5 °C and 27.8 °C (p <0.01) respectively.
Conclusions: A significant increase in environmental temperature 
matches with an equally significant increase in clinical activity of 
hospital emergency services. Although not all cases in surplus can be 
directly related to high temperature, in the future this sort of 
information must be taken into account when planning hospital 
resources to be allocated to this area of medicine. 
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Liver und arm paresis – what is the connection?
Isabelle Marie Bertels1, Anne Miller1, David Czell2 
1Innere Medizin; 2Neurologie, Kantonsspital Winterthur, Winterthur, 
Switzerland
Case: A 59-year-old patient presented in our emergency department 
with a strong, burning, immobilizing pain in the right shoulder radiating 
distally, with the feeling of loss of power without history of trauma. Due 
to an inconspicuous neurological examination and X-ray of the right 
shoulder the patient was discharged on suspicion of rotator cuff lesion 
with analgesia. On the following day, the patient was assigned from the 
family doctor with persistent shoulder pain and newly brownish urine 
and laboratory signs of acute hepatitis. In addition, the patient now 
showed an arm paresis (abduction about 90 degrees) and 2/5 paresis 
of the flexion of the distal phalanx of the right thumb and 3–4 / 5 
paresis of flexion of the index finger and hypoesthesia in the 
innervation area of the posterior cord of the right brachial plexus. This 
raised suspicion of neuritis of the right brachial plexus. The plexus 
brachialis was found inconspicuous in a magnetic resonance imaging. 
Electroneuromyography ultimately confirmed neuritis of the plexus 
brachialis. An acute hepatits E infection was diagnosed serologically 
as the cause of elevated transaminases, which we consider as the 
cause of neuritis of the plexus brachialis, described as Parsonage-
Turner Syndrom before. By means of occupational and physical 
therapy, there was an improvement in symptoms. In the course, the 
liver function recovered spontaneously.
Discussion: This case report suggests that hepatitis E is a potential 
cause of peripher neuritis that had not often been described in the 
literature, and further supports a proposed immune pathogenesis 
underlying condition. Two recently published case summaries found an 
association of 5.5–10% of neurologic complications and acute 
hepatitis E. Therefore, we recommend to take a hepatitis E into 
account in the condition of an unclear neuritis and hepatitis. 
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Treatment of refractory neurosarcoidosis  
with infliximab, methotrexate and prednisone
Stefan Ruf, Thomas Hess, Samuel Morf, Biljana Rodic 
Department Medizin, Kantonsspital Winterthur, Winterthur, Switzerland
Introduction: Sarcoidosis is an idiopathic granulomatous multisystem 
disease with involvement of the central nervous system. With or 
without systemic symptoms it is referred to as neurosarcoidosis.  
The neurological manifestation often develops in the course of active 
systemic disease and has been reported in only 5–10% of cases. The 
severity of neurosarcoidosis ranges from asymptomatic patients to 
fulminant progressive disease. The standard therapy for sarcoidosis 
consists of systemic corticosteroids with approximately half of patients 
treated achieving a successful outcome. For patients who are 
refractory or, intolerant of corticosteroid therapy, second-line treatment 
includes more potent immunosuppressive drugs (azathioprine, 
methotrexate, cyclosporine, cyclophosphamide and mycophenolate 
mofetil). However, there is no general recommendation for treatment  
of refractory neurosarcoidosis.
Methods: Case History: A 54-year-old patient suffering from 
neurosarcoidosis with initially hilar lymphadenopathy as being the  
only symptom of a systemic disease. The initial treatment with applied 
corticosteroids and azathioprine was successful. However, this was 
discontinued, due to serious side effects (pulmonary embolism, 
pathological vertebral fracture). The disease progressed with the 
patient gradually developing gait disturbance and spasticity of the 
lower limbs. There was an elevated cell count in the spinal fluid and 
extensive contrast-enhancement of the spinal and cerebral meninges 
as well as pulmonary and cardiac involvement) under treatment with 
azathioprine we changed to a polytherapy treatment of infliximab, 
methotrexate and low-dose prednisone. We documented the clinical 
course and instrument-based findings from the beginning of treatment 
with infliximab.
Results: Soon after the start of therapy with infliximab, methotrexate 
and prednisone, we could see a good response and stabilisation of the 
neurological condition and reduction in size of lymph nodes without 
significant side-effects.
Conclusion: Neurosarcoidosis can worsen despite standard 
immunosuppressive therapy, in which situation there is no established 
management. This case supports a beneficial role of infliximab as a 
therapeutic option for patients with medically refractory 
neurosarcoidosis or initially in cases of severe and aggressive course 
of the disease. To further support our results, prospective randomized 
clinical trials are needed. 

described by Burns in 1811 and called chloroma in 1853 by King, 
because of its green color caused by high levels of myeloperoxidase. 
When immature myeloid cells or chloroma infiltrate epidermis, dermis 
or subcutis, it is refered to LC and elsewhere to MS. MS is reported in 
2.5–9.1% and LC in 3% of patient with AML (Bakst, 2011). They are 
rarely (35%) preceded by bone marrow and blood involvement 
(Guermazi, 2002). They are often spontaneous and sometimes post 
traumatic (Krause, 1979). LC may have a predilection for sites of 
previous or current inflammation. To our knowledge, this case is the 
first case of LC emerging on a scar and should alert physicians too 
look for occult AML. 

P424

Traumatic vs. nontraumatic leg pain:  
outcome in emergency patients
Magdalena Müller, Alexandra Malinovska,  
Marc Dietrich, Christian Nickel, Roland Bingisser 
Notfallstation, Universitätsspital Basel, Basel, Switzerland
Introduction: There are no systematic studies on the symptom “leg 
pain” in patients presenting to the emergency department (ED) [1]. 
Therefore, its prevalence and its association with outcome are of 
interest. Thus, we analysed the different outcomes of patients 
presenting with leg pain due to trauma compared to the ones with a 
nontraumatic cause.
Methods: The data for this prospective consecutive study was 
acquired during 6 weeks at the ED of the University Hospital Basel, a 
tertiary hospital with approximately 700 beds. This ED is in charge of 
all medical and surgical emergency patients (obstetric, pediatric and 
ophthalmologic patients are referred elsewhere). The first dataset was 
collected from October 21st through November 11th 2013, and the 
second one from February 1st through February 23rd 2015. All patients 
were interviewed by medical students, who received training in 
obtaining systematic histories by the staff physicians of the ED. They 
filled in a comprehensive questionnaire regarding the patient’s 
symptoms. Information on age, sex and outcomes were obtained from 
the hospital’s medical case records database. The study was approved 
by the responsible ethics committee. 
Results: Leg pain appears to be the second most common symptom 
in patients presenting to the ED [2]. Almost every seventh patient 
complained about leg pain. The median age was 51 years, half of 
them were male. While the number of patients with traumatic leg pain 
is comparable with the number of patients with nontraumatic leg pain 
(48% vs 52%), the median age differs by 17 years. Furthermore, 
patients with nontraumatic leg pain had a higher mortality (1.5% vs. 
0.7%), a higher overall hospitalisation rate (39.5% vs 22%) and were 
more often admitted to the ICU (5.2% vs. 1.3%).

Table: Demographic Data.

 Total 
Number

Age 
(median)

Sex  
(male)

Total 
Number of 
Symptoms 
(median)

Mortality ICU Hospitalisation

All 4714 51 51.5% 1 1.7% 6.3% 33.0%

Leg Pain  634 51 51.7% 2 1.1% 3.3% 31.0%

Traumatic  305 42 52.8% 2 0.7% 1.3% 22.0%

Nontraumatic  329 59 50.8% 3 1.5% 5.2% 39.5%

Discussion: Leg pain is a strikingly frequent symptom in the general 
ED population. A major finding of this study is the higher rate of 
adverse outcomes in patients with nontraumatic leg pain as compared 
to traumatic leg pain. However, patients with nontraumatic leg pain 
tend to be older and furthermore, they present with more additional 
symptoms. Consequently, further studies are needed to investigate the 
nature of nontraumatic leg pain. 

1 Safwenberg U, et al. European Journal of Emergency Medicine 2007;14:324.
2 Dietrich M. Abstract SGAIM 2016.
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Using the Value Proposition Design (VPD) model  
to adapt the Swiss EviPrev prevention recommendations  
and communication tools to family physician’s needs
Regula Cardinaux1, Andreas Biedermann2, Jacques Cornuz1,  
Reto Auer1 
1Policlinique Médicale Universitaire (PMU), Lausanne;  
2Public Health Services (PHS), Berne, Switzerland
Background: The EviPrev collaboration, a group of family physicians 
(FPs) from all five academic centers in Switzerland, has developed a 
table that grades and summarizes the prevention topics based on their 
evidence in the literature. However, little is known about the needs of 
FPs in the community and which contextual solutions they value to 
conduct their prevention activities. We aimed to collect FPs’ needs, test 
contextual solutions and adapt the EviPrev recommendations and 
communication tools to facilitate future dissemination of the prevention 
guidelines. 
Methods: We conducted sequential, semi-qualitative interviews 
among a convenience sample of FPs in the community and in one 
university teaching facility. We performed three Plan, Do Check, Act 
(PDCA) quality improvement cycles where we collected data on FPs’ 
needs and tested contextual solutions using the Value Proposition 
Design (VPD) model, which has recently been promoted in the 
marketing field as a model to elicit and tailor the value proposition  
of a product to the workflow, the pains and gains of potential users. 
Results: Fourteen FPs and 2 medical assistants in three regions of 
the State of Vaud, Switzerland were involved, including senior and 
junior FPs, individual and group practices in rural and urban areas, 
university and community-based centers. An academic researcher met 
each study participant between 2 to 3 times, for 30 to 80 minutes, over 
a 12 month period. Altogether, 53 group and one-to-one meetings 
were held. Participants’ needs were to have easily accessible 
information about the prevention offers in the region, simple 
communication tools to be distributed to their patients, high quality 
information for themselves and automated prevention interventions 
within their workflow. We first adapted the EviPrev table into an excel 
spreadsheet with web links. We then developed a website with links  
to search engines to help FPs find prevention offers in the region, links 
to high quality websites for FPs and easy to read brochures, decision 
aids and websites for their patients. We also planned the development 
of a web based platform to allow future automation of prevention 
efforts within the electronic medical record of FPs. 
Conclusion: Our proposed method using the VPD model within PDCA 
quality improvement cycles allowed us to elicit participant’s needs and 
test contextual solutions. Future studies should test the acceptability 
and effectiveness of the proposed solutions among other FPs. 
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Development of a speech translator for medical use:  
a joint project between Geneva university hospitals  
and the faculty of translation and interpreting of Geneva 
University
Herve Spechbach1, Pierrette Bouillon1, Patricia Hudelson2,  
Sophie Durieux3, Nikos Tsourakis4, Emmanuel Rayner4 
1Unité d’Urgences Ambulatoires, Department of Community Medicine, 
Primary Care and Emergency Medicine, Geneva University Hospitals; 
2Department of Community Medicine, Primary Care and Emergency 
Medicine, Geneva University Hospitals; 3Programme Santé Migrants, 
Department of Community Medicine, Primary Care and Emergency 
Medicine, Geneva University Hospitals; 4Faculty of Translation and 
Interpretation of the University of Geneva, Geneve, Switzerland
Introduction: While professional interpreters are the preferred strategy 
for ensuring accurate clinical communication with foreign language-
speaking patients, they are not always available. Automatic translation 
applications can be helpful, but broad-coverage systems like Google 
Translate are known to suffer from high error rates in medical domains. 
Other systems, like “MediBabble” and “UniversalDoctor,” have been 
specifically designed for the medical domain, but are technically 
unsophisticated, and are not adaptable to new domains and 
languages. In addition, existing applications do not cover some of the 
languages required.
Method: At the Geneva University Hospitals (HUG), 52% of all 
patients are of foreign nationality, and 12% speak no French; language 
barriers are frequent and interpreters must be booked in advance. To 
facilitate communication with foreign-language speaking patients when 
interpreters are unavailable, the HUG has been collaborating with the 
Faculty of translation and interpretation (FTI) of the University of 
Geneva to build a web platform, BabelDr, which will support medical 
translation of spoken clinical dialogues for specific medical conditions. 
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Confronting the modern exodus:  
a Perspective from the Canton of Vaud
Jérémie Blaser1, Jacques Cornuz2, Elodie Dory1, Yann L’Hostis1, 
Judith Griffin1, Eric Masserey3, Patrick Bodenmann1 
1Department of Ambulatory Care and Community Medicine, 
Vulnerable Population Center; 2Department of Ambulatory Care and 
Community Medicine, University of Lausanne; 3Service of Public 
Health, Lausanne, Switzerland
Introduction: Since June 2015, Europe has been faced with the 
largest movement of refugees since World War II. To date, the health 
care program for asylum seekers in Vaud has been organized so that 
all asylum seekers were seen by specialized nurses in one of the 7 
dedicated centers, overseen by the university hospital of Lausanne. 
These dedicated centers provided the care for 70% of the asylum 
seekers, with only 30% requiring a referral to an outside institution or 
medical center. With the arrival of up to 400 new asylum seekers every 
month, this previous system – staffed to care for 80–100 new asylum 
seekers per month – has not had the capacity to absorb this 
substantial increase. In order to continue providing the necessary 
health care to this frequently highly vulnerable population, a new 
framework has been developed.
Method: With this framework (fig. 1), asylum seekers are first seen for 
a short evaluation by a team of 3 people. These teams work at the 
dedicated centers, but also go directly to where the asylum seekers 
live. The purpose of this intervention is to distinguish individuals who 
need prompt medical attention, and are referred directly to the 
appropriate provider for same-day care, from those who may receive 
care at a later time. 
Results: In December 2015: – 241 adult asylum seekers arrived in the 
canton of Vaud, compared to 53 during the same time period in 2014 
(355% increase). 268 asylum seekers have been seen for an initial 
triage evaluation, compared to 109 first health evaluations in 
December 2014. The greater number of evaluations than arrivals 
includes asylum seekers who arrived in previous months but were 
seen during this time. – Most of people invited to receive medical 
evaluation came (89%). Of those who attended the initial evaluation, 
we administered vaccinations to 87%, and hepatitis B serology was 
done for 91%. – Only 2% needed to be sent to an emergency 
department and nearly all (99.6%) were referred for follow-up care.

Conclusion: This is the first program in Switzerland to officially modify 
the structure of its health care system for asylum seekers since the 
increased influx of asylum seekers in this country. Based on our initial 
assessment of this intervention, it could be generalized to other health 
care systems with a specialized nurse-led program, such as those 
implemented in other Swiss cantons, or in other countries using a 
universal health-coverage system. 

Figure 1
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Conclusion: A shortlist of interventions to avoid, created by 109 Swiss 
GPs, resulted in recommendations which are clearly different to the top 
5 list of the Swiss “Smarter Medicine” campaign. However, their 
suggestions are already present at lists of “Choosing wisely” 
campaigns abroad. We consider these GP-driven topics from daily 
practice as potential starting point for developing further 
recommendations what interventions to avoid in primary ambulatory 
care. This approach is promising for a high GPs’ adoption rate of 
recommendations due to a high degree of identification. Optimally the 
further process involves the “Smarter Medicine” experts’ team. 
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Development of a national database of patients  
with multimorbidity in primary care in Switzerland
Anouk Déruaz-Luyet, A. Alexandra N’Goran, Lilli Herzig,  
SAFMED Research 
Institut Universitaire de Médecine de Famille (IUMF), Lausanne, 
Switzerland
Introduction: With the aging of the population and the general 
improvement of care, an increasing number of people are living with 
multiple chronic conditions, or “multimorbidity”. Multimorbidity in 
primary care is often synonym of complexity and generally implies 
multiple medical treatments. Treatment guidelines, traditionally defined 
for single conditions, are not easily applicable. Thus, general 
practitioners play a key role in the management of multimorbid 
patients. We report preliminary results of a national research project 
aiming at characterizing the burden related to multimorbidity, i.e. the 
burden of disease and the burden of treatment, and the prioritization  
of care in primary care.
Methods: 100 GPs (convenience sample of 20 GPs per region of 
each collaborating family medicine institute) were invited to include 10 
patients each in the study. The GPs followed a pre-specified calendar 
to identify adult patients to enroll as they came for a medical visit. 
Enrolled patients suffered from at least 3 chronic conditions, from a list 
of 75 conditions, and were followed by the GP for at least 6 months. 
Participating patients agreed to a 25-minutes phone survey. For each 
included patient, the GPs completed a paper-based questionnaire.
Results: We included 888 patients with multimorbidity aged 28 to  
98 years (mean 70, standard deviation (SD) 12.0, 48.2% male). On 
average, patients suffered from 5 to 6 chronic conditions (mean 5.5, 
SD 2.2, range 3 to 19) and were prescribed 7 to 8 medical treatments 
(mean 7.7, SD 3.5, range 0 to 21). Our database contains good quality 
data (error rate <1.0%) and will allow analyses on the burden related to 
multimorbidity, i.e. the burden of disease and the burden of treatment, 
and on the prioritization of chronic conditions taking both GPs’ and 
patients’ perspective into account. 
Conclusion: A good collaboration between the five Swiss institutes of 
family medicine resulted in the development of a high-quality national 
database of multimorbid patients. This database will allow further 
characterization of the burden related to multimorbidity and the 
prioritization of care in these patients. 

In contrast to Google’s statistical technology, the speech recognition 
and translation capacities of the system have been built using 
linguistically oriented methods where all data come from experts:  
the content is determined by HUG’s healthcare professionals, with 
translations performed by FTI’s team. BabelDr echoes back its 
understanding of the user’s questions, so that incorrectly recognized 
sentences can be repeated. One can then be sure that a correct 
translation of the sentence is then provided; this is not the case with 
Google Translate and similar apps. The system is easily extensible  
to new target languages and domains.
Result: To date the project has concentrated on clinical 
communication about abdominal pain, with translation into Spanish, 
Arabic and Tigrinya. The current version of the system covers a 
repertoire of 413 questions and instructions, which can be recognized 
via seven million different phrases with a vocabulary of about 1400 
words. In an initial evaluation to measure recognition performance, two 
experts were asked to classify semantic recognition accuracy; 73% of 
the results were judged as very good or adequate agreement, with a 
Cohen kappa of 0.84 between the two judges. 
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Choosing wisely in family medicine:  
potential topics from GPs’ daily practice
Stefan Neuner-Jehle, Oliver Senn 
Institut für Hausarztmedizin, Universität und Universitätsspital Zürich, 
Zürich, Switzerland
Background and aim: Since 2011, “Less is more” and “Choosing 
wisely” campaigns (www.choosingwisely.org) have spread all over the 
world, focusing on how to avoid low-value care such as potentially 
harmful or costly procedures. The shortlists of what to avoid are 
usually created by experts’ consensus, based on the current evidence 
and delivered by medical societies. The Swiss Society of Internal 
Medicine recently presented a “Top 5” shortlist (www.smartermedicine.
ch). We present an alternative, exploratory approach among primary 
care physicians. 
Methods: 109 GPs attending an educative one-hours workshop on 
“Choosing wisely” at a medical conference in January 2015 were 
asked to develop three “less is more” recommendations of 
interventions to avoid, based on their own practice experience. The  
“do not” recommendations should be relevant for their daily practice 
with regard to frequency and the potential harm outweighing the 
potential benefit for the patient. Small working groups of 4–5 GPs each 
(total 18 groups) elaborated recommendations which were presented 
to each other in a plenary session. All topics described by the groups 
were ranked by their frequency and compared to topics of international 
“Choosing wisely” lists including the Swiss “Smarter Medicine”top 5 
list. 
Results: The three most frequently mentioned interventions to avoid 
were a. Check-up examinations especially in younger subjects, b. ECG 
at rest or exercise ECG in subjects without symptoms, and c. 
Cholesterol analysis in subjects older than 75 or treatment with statins 
in primary prevention and/or older age (table 1). Interestingly, none of 
the frequently suggested recommendations were identical with the 
“Smarter Medicine” recommendations (table 2), but all topics could be 
identified on “Choosing wisely” lists from abroad (table 1).
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Conclusion: Family physicians value the possibility of referring 
patients to a SAPA. While referral to SAPA was well taken up, the 
duration to fill the referral form was high and the proportion of patients 
meeting the SAPA low. The next rounds of PDCA will help facilitate the 
referral scheme in order to increase the proportion of patients meeting 
with the SAPA. 
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Which comorbidities are associated with  
polypharmacy and inappropriate prescribing?
Carole Elodie Aubert1, Sven Streit2, Bruno Da Costa2,  
Tinh-Hai Collet3,4, Jacques Cornuz5, Jean-Michel Gaspoz6,  
Doug Bauer7, Drahomir Aujesky1, Nicolas Rodondi1 
1Department of General Internal Medicine, Inselspital, Bern University 
Hospital; 2Institute of Primary Health Care BIHAM, University of Bern, 
Bern; 3Service of Endocrinology, Diabetes and Metabolism, CHUV, 
University Hospital of Lausanne, Lausanne, Switzerland; 4University of 
Cambridge Metabolic Research Laboratories, Wellcome Trust-MRC 
Institute of Metabolic Science, Addenbrooke’s Hospital, Cambridge, 
United Kingdom; 5Department of Ambulatory Care and Community 
Medicine, University of Lausanne, Lausanne; 6Department of 
Community and General Medicine, Geneva University Hospital, 
Geneva, Switzerland; 7Departments of Medicine and Epidemiology 
and Biostatistics, University of California, San Francisco, CA, United 
States
Introduction: Polypharmacy is associated with adverse drug events, 
drug interactions, unplanned hospitalizations and fatal outcomes. 
Multimorbidity, which prevalence increases with ageing population, 
leads to polypharmacy because of disease-specific guidelines. We 
assessed the extent of polypharmacy, its risk factors and association 
with multimorbidity, as well as rates of potentially inappropriate 
prescribing (PIP) and potentially prescribing omission (PPO) in 
ambulatory care. 
Methods: We analyzed a retrospective cohort of 1002 randomly 
selected patients aged 50–80 years and followed in Swiss university 
policlinics. We used a logistic mixed-effects regression to assess the 
association of polypharmacy (≥5 chronically prescribed drugs) with 
multimorbidity (≥2 comorbidities), number of comorbidities and 
specific sets of comorbidities. We used a multilevel mixed-effects 
Poisson regression to assess the association of the number of drugs 
with the same parameters. PIP and PPO were assessed with a subset 
of the screening tool of older people’s prescriptions (STOPP) and 
screening tool to alert to right treatment (START) criteria. 
Results: Participants (mean age 63.5y [SD 8.3]) had a mean of 3.9 
(range 0–17) drugs and 2.6 (range 0–10) comorbidities. Two thirds had 
≥5 drugs and/or multimorbidity. Age, number of outpatients visits, BMI, 
number of comorbidities, multimorbidity, cardiovascular diseases, 
diabetes mellitus, hypertension and chronic kidney disease were 
associated with polypharmacy, with a particularly strong association 
for hypertension (OR 7.96, 95%CI 4.91–12.90), multimorbidity (OR 
6.13, 95%CI 4.10–9.15) and oldest age category (75–80y (vs 50–54y): 
OR 5.19, 95%CI 2.63–10.22). The number of chronic drugs increased 
with the number of comorbidities (fig.). 6.7% had PIP and 27.5% PPO. 
PIP, but not of PPO, was associated with polypharmacy (p <0.0001). 
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Overmedicalization: a qualitative study to explore  
GPs’ point of view
Sophia Chatelard1, Lilli Herzig1, Daniel Widmer1, Pieter-Jan Gijs1, 
Patrick Ouvrard2 
1IUMF, Lausanne, Switzerland; 2SFTG, Paris, France
Background: (Over) medicalization seems a growing phenomenon 
according to literature. It is partly due to societal reasons, among 
which the concomitant rise of consumerism, technical and biological 
breakthroughs, individualism, and a new definition of the concept of 
“health”. General practitioners (GPs) address overmedicalization in a 
particular way which has been theorized as quaternary prevention. 
This requires the doctor and patient’s ability to manage uncertainty. 
Research question: To explore feelings and points of view of GPs 
about overmedicalization. 
Methods: In 2015, 3 focus groups were conducted with the same 
group of 9 French and Swiss general practitioners. Participants were 
invited to share their own experience and point of view about 
overmedicalization and were encouraged to give concrete examples 
from consultations. Grounded theory was used to code and analyze 
verbatim by 3 researchers. Partial analysis was done after each focus 
group in order to influence the next one with new hypothesis and to 
conduct individual interviews with some participants (theoretical 
saturation). 
Results: GPs reported overmedicalization in almost all medical fields 
(overdiagnosis, overtreatment, non useful surgeries, end of life, 
pregnancy, social problems, etc.). They felt they needed first to define 
health and their role and limits as GPs. They thought they suffered OM 
instead of creating it, as it was mostly due to external factors from their 
consultation, as a product of our society. As GPs, they were looking for 
solutions at different levels: health system, practice management and 
individual level. During consultation, a good doctor-patient relationship 
seemed to be the key-stone to prevent OM. 
Conclusion: GPs were very concerned about OM. They felt they 
suffered from it in various aspects, but they also were convinced they 
had a great role to play aside their patients to avoid such a hazard. 
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Testing and adapting delegation of patients to a  
specialist in adapted physical activities (SAPA) in family 
medicine: a gait to improve quality through plan, do,  
check, act (PDCA) cycles
Adeline Brugnerotto, Sophie Zuercher, Yan Ueltschi,  
Cornuz Jacques, Reto Auer 
Policlinique Médicale Universitaire de Lausanne, Lausanne, 
Switzerland
Background: Family physicians effectively counsel patients about 
physical activity. However, some patients need a more intensive 
intervention with a specialist in adapted physical activity (SAPA) which 
can counsel and orient them to adapted offers in the area. The Canton 
of Vaud recently hired two SAPA and made them available for free for 
the overall population in a pilot program. We aimed to test and adapt 
medical delegation of patients from family medicine to the SAPA. 
Methods: We scheduled three Plan, Do, Check, Act (PDCA) quality 
improvement cycles in a convenience sample of resident physicians in 
one group practice from a university family medicine clinic. Process 
outcomes were to improve the number of patients referred by family 
physicians and meeting the SAPA and the time needed to refer 
patients. We conducted sequential semi-quantitative interviews with 
residents and SAPA to adapt the procedure for delegation to 
contextual solution identified by the participants. Process outcomes 
were measured through self-reported questionnaires two months after 
the 1st Plan meeting. At the 2nd Plan meeting, we presented the results 
from the 1st PDCA cycle and adapted the referral scheme to newly 
identified solutions. 
Results: Thirteen physicians (4 chief-residents, 9 resident physicians) 
and one SAPA participated to the project. During the 1st PDCA cycle,  
8 patients were referred to the SAPA of which 3 (<40%) met with  
the SAPA in another facility. Physicians reported that it took them  
14 minutes to present the intervention and fill the referral form. They 
reported difficulties for explaining the duration and localization of the 
intervention and proposed to develop an information leaflet which they 
could give to the patients. All reported that they would recommend the 
intervention to a colleague. During the 2nd PDCA cycle, we simplified 
the referral form, developed an information leaflet for patients, a 
questionnaire for patients who did not go to the SAPA to identify 
barriers and an information webpage for physicians. The study is 
ongoing with the 3rd PDCA cycle starting in two months. Figure: Number of drugs and number of comorbidities.
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Conclusion: For patients in FM, the most important values are related 
to communication, patient centredness, continuity and coordination. 
Furthermore, sociodemographic features may also influence the 
importance given to the different domains, especially Italian speaking 
patients and to a lesser extent German ones and women have globally 
higher expectations in regards to FM. 
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Screening of binge drinking among young people  
through the physicians’ preliminary subjective opinion
Coralie Wenger-Bonny, Adjua Alexandra N’Goran, Lilli Herzig 
Institut Universitaire de Médecine de Famille (IUMF), Lausanne, 
Switzerland
Introduction: The episodic consumption of large amounts of alcohol, 
known as binge drinking, is prevalent in young people’s habits. The 
main purpose of this study is to analyse the ability of family physicians 
and paediatricians to identify, prior to asking patients, the at-risk 
consumption of alcohol among young people.
Methods: The study design is an observational, epidemiologic and 
multicentric study, carried through Sentinella network. Sentinella is a 
system of epidemiologic monitoring, comprised about 170 physicians, 
representing the entire Swiss territory. The studied population included 
all young people born between 1990 and 2004 (10 to 24 years old), 
who consulted a Sentinella family physicians or paediatricians 
between January 1st and December 31st, 2014. In this anonymous 
survey, only gender and year of birth were transmitted. For each of the 
selected contacts, the physicians evaluated the at-risk alcohol 
behaviour through the notification of their preliminary subjective 
opinion (“a priori”). Subsequently, the physicians systematically asked 
two simple screening questions, validated for primary care medicine 
(alcohol and binge drinking consumption). The at-risk alcohol 
consumption is defined as more than 11 times of binge drinking over 
the past year. To make statistical analysis, the “a priori” opinion of the 
physician was considered as a screening test. To validate this 
screening method, the sensitivity, specificity and area under Receiver 
Operative Characteristic (ROC) curve were calculated.
Results: Out of 8,417 approached contacts, 7,723 were eligible for 
analysis. The mean of contact’s age was 17,33 ± 3.95 years old. 
Genders were equally represented. Drinking patterns showed that 
47.47% (n = 3,651) never, 46,08% (n = 3,559) sometimes, and 6.59% 
(n = 509) regularly consumed alcohol. Binge drinking, over the past 
year, occurred in 5.26% (n = 406). The results of the physicians’ “a 
priori” screening showed a sensitivity of 26.35% and a specificity of 
97.35%. The area under ROC curve was 0.62 (95% confidence interval 
was ± 0.02).
Conclusion: The sensitivity of “a priori” screening by the physicians 
was low. Indeed, a test is considered as random if the area under ROC 
curve is equal or below 0.5. In this case, area under ROC was slightly 
higher than 0.5. These findings support the use of a brief screen other 
than the “a priori” opinion. 

Conclusion: Polypharmacy is common in Swiss university policlinics 
and strongly associated with multimorbidity, number of comorbidities, 
PIP, cardiovascular risk factors and cardiovascular diseases. Given its 
potential adverse consequences, indications for each drug should be 
carefully reviewed, particularly in multimorbid patients. Criteria 
developed to avoid PIP and PPO may help improving pharmacological 
management and future randomized trials should include multimorbid 
patients to develop adapted guidelines and help avoiding PIP and 
adverse drug events. 
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Patients’ values regarding family medicine  
in Switzerland
Marie Droz, Christine Cohidon, Nicolas Senn 
Policlinique Médicale Universitaire (PMU), Lausanne,  
Switzerland
Introduction: In Switzerland, 60% of medical consultations occur  
in family medicine (FM), representing about twenty-one millions 
consultations every year. Patients’ values with FM are nowadays 
recognized as important factors to take into account in order to provide 
good delivery of care and thus potentially leading to better satisfaction 
of users and improved quality of care. Our objective was describe 
patients values regarding family medicine in Switzerland and to identify 
which values are the most important. 
Methods: Secondary analysis of Swiss 2012 study on Quality and 
Costs of Primary Care (QUALICOPC), an international cross-sectional 
survey on primary care. 200 patients, randomly drawn, answered an 
administrated questionnaire about their values regarding FM just after 
they visited their family physician. Explored values were related to 
access (7 items), communication and patient centredness care (10 
items), continuity and coordination (6 items), patients’ activation (10 
items). For each item, we calculated the proportion of patients rating  
it as “very important”.
Results: The median age of the patients sample was 55 years; 53% 
were women, 59% were from the German part of Switzerland, 10% 
from the Italian part and 31% from the French one. Eight of the ten 
most important values belong to the domain of communication and 
patient centredness, i.e. “ I understand what this doctor explains”  
(70% “very important”), “doctor treats me as a person not as a medical 
problem” (64%) “doctor takes me seriously” (63%). Then come the 
domains of coordination and continuity: “doctor knows when to refer 
me to a medical specialist” (68%), “doctor knows information about my 
medical background (64%). Items related to access and patient’s 
activation are generally declared as very important by less than 50% 
of the patients. Whatever the domain and the item, women 
systematically grant the items more often “very important” than men. 
Differences also exist between the three Swiss areas of language, with 
much more values considered as very important among Italian 
patients and less among French ones. 
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Adapting a French Canadian decision aid for  
prostate cancer screening for use in the French  
part of Switzerland
Kevin Selby1, Jacques Cornuz1, Michel Labrecque2,  
Holly Witteman2, Regula Cardinaux1, Reto Auer1 
1Policlinique Médicale Universitaire de Lausanne, Lausanne, 
Switzerland; 2Département de Médecine Familiale et Médecine 
d’Urgence, Université de Laval, Québec, QC, Canada
Introduction: Current guidelines advocate for shared decision making 
(SDM) and informing patients of the risks and benefits of prostate 
cancer screening. Decision aids (DAs) have been shown to increase 
patient knowledge and improve the quality of decision making. 
However, there is currently no high-quality French-language DA for 
prostate cancer screening in Switzerland. Local user testing with 
physicians and patients found that a DA from the Collège des 

Médecins du Québec was deemed trustworthy and acceptable for use 
in consultations, provided that changes were made to increase 
readability and adapt to the Swiss context. 
Methods: We used a participatory approach with multiple iterations  
of adaptation and testing using expert guidelines and user feedback. 
Three physicians, 2 patients, 1 research associate and 1 graphic 
designer met and 4 iterations of the brochure were tested among a 
convenience sample of physicians and patients and reviewed by key 
local partners and stakeholders. We used the International Patient 
Decision Aids Standards (IPDAS) as a general framework to ensure 
the quality of the DA, the Clear Communication Index (CCI) to improve 
the usability of the DA, evidence from the literature on risk 
communication to create a color-coded icon array and adapted an 
evidence based explanatory graphic depicting overdiagnosis. 
Results: Compared to the original DA, major adaptations were a 
change from a leaflet to a brochure format; the highlight of one 
dominant, actionable message; simplification of the text; integration of 
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Rating Scale (CIRS) at the GP level and by the EQ-5D-3L at the 
patient level. The CIRS is a review of medical problems by organ 
system (with a total of 14 systems), based on a 0–4 rating, yielding a 
cumulative score. The EQ-5D-3L is a questionnaire for the self-
assessment of the quality of life with: a Visual Analogue Scale (VAS) 
coded 0–100 (0 = lowest health state) and a five dimensions part in 
accordance with the response (1 to 3) given to each dimension.
Results: Data were available for 888 patients. The mean age (±SD) 
was 72.9 ± 12.0 years, with 51.8% females. The mean number (±SD) 
of CC was 5.4 ± 2.2 (range: 3–19). The number of patients with ≥5 CC 
was 545 (61.4%), among them 42% and 52% respectively aged 55  
to 74 and ≥75 years old (p = 0.002). Regarding the EQ-5D-3L 
dimensions, 56% of the patients reported having no problem for 
mobility, 88% for self-care, 61% for usual activities and 58% for 
anxiety/depression. But 66.5% had moderate pain/discomfort. The 
mean VAS score was 63.2 ± 19.2, 65.1% had a VAS higher than 50. 
Among patients with ≥5 CC, 64.5% had a VAS score ≤50 (p = 0.15). 
The mean CIRS score was 10.3 ± 4.3. The mean severity index (SI = 
total score/number of categories with score >0) was 1.7 ± 0.4. A high 
SI, defined as a value >2, was observed in 150 (16.9%) patients. 
Among them, 76 (51%) were females (p = 0.7), and 95 (17.4%) had  
≥5 CC (p = 0.6).
Conclusion: Our study allowed us to characterize the burden of 
disease in patients with multimorbidity in family medicine, at the GPs’ 
and the patients’ level. Further research is needed to confirm these 
trends. 
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One-month pilot rotation in clinical teachers’  
private practice in Geneva: what are the stakes,  
the challenges and the risks?
Anne Catherine Pereira Miozzari, Virginie Muller-Juge,  
Cédric Gillabert, Johanna Sommer-Bühler, Arabelle Rieder,  
Marie-Claude Audétat 
Unité des Internistes Généralistes et Pédiatres, Université de Genève/
Faculté de Médecine, Genève, Switzerland
Introduction: The predictable shortage of primary care physicians 
emphasizes the need to increase workforce in family medicine. 
Therefore, Swiss universities develop clerkships in primary care 
private practice. The aim of our study was to identify difficulties met  
by clinical teachers who supervised final year students from Geneva 
Medical School in their private practice during a one-month pilot 
rotation in primary care.
Methodology: We used a purposeful sampling strategy to recruit  
our participants. Data was collected in January 2015 via a focus  
group using a semi-structured interview guide based on literature  
(a framework suggested by Steinert [1]) and developed by the 
researchers of our Primary Care Unit. Participants were asked about 
their role as a supervisor, their difficulties and positive experiences. 
The focus group was transcribed and analyzed qualitatively using 
content analysis, with a deductive and inductive approach.
Results: 5 clinical teachers participated to the focus group.Our results 
show the nature of pressures felt by clinical teachers who are torn 
between conflicting demands. First, participants realized the difficulty 
to have dual roles: the more familiar one of clinician in charge of the 
patient, and the new challenging one of teacher in charge of a trainee. 
Second, they felt compelled to fill the gap between the academic 
context and the context of private practice. The clinical teachers also 
recovered the intense load, so adaptive, as cognitive, and even 
emotional that represents the presence of a trainee during one month 
in their clinical context. The context of this rotation demonstrated its 
utility and its relevance, because it allowed the students to discover 
better the ambulatory setting, to develop their professional autonomy 
and their maturity by taking more clinical responsibilities. 
Conclusion: These findings show that future training programs will 
have to address the specific needs of clinical teachers who feel 
pressurized to accomplish different roles as well as bridge the gap 
between students’ academic training and skills needed for outpatient 
care. Supplying clear information to the clinical teachers on the general 
objectives to achieve during the rotation and professionalizing the role 
of clinical teachers will contribute to reach these goals. 

1 Steinert Y. (2013). The problem learner: whose problem is it? AMEE Guide  
n° 76. Medical Teacher. 

figures and numbered lists; and inclusion of guidelines and practices 
from Switzerland. The IPDAS score went from 21/29 before to 27/29 
after the adaptation, with 2 points missing because there have not yet 
been trials to show the brochure’s effectiveness. The CCI score went 
from 12/19 before to 19/20 after the adaptation, with 1 point missing as 
the brochure is not always in the active voice. 
Conclusions: After multiple iterations using a participatory process, 
we have adapted a French Canadian DA for prostate cancer screening 
for use in the French part of Switzerland, and the DA is now freely 
available online. This method could be used to adapt other DAs in the 
future. Future plans include further improvements to the DA and 
dissemination. 
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A rare cause of allergic reaction following nystatin 
therapy
Daniela Zillig1, Rein Jan Piso1, Peter Itin2, Lukas U. Zimmerli1 
1Medizinische Klinik, Kantonsspital Olten, Olten; 2Dermatologische 
Klinik, Universitätsspital Basel, Basel, Switzerland
A 61 years old patient presented to the emergency department (ED) 
with an itching erythema on the face, trunk and limbs following a  
7-day treatment with oral nystatin. The treatment was prescribed in 
combination with homeopathic remedies by a naturopath for intestinal 
detoxification. Otherwise the patient’s history was unremarkable. On 
clinical examination the patient was afebrile and showed nonfollicular, 
pinhead-sized pustules on the background of edematous erythema. 
The lips showed erosions, otherwise mucous membranes were not 
involved. Assuming an allergic drug reaction the patient was 
prescribed systemic corticosteroids and antihistamines and 
discharged. Following the recommended treatment and discontinuation 
of nystatin and the homeopathic remedies, the patient returned to the 
ED the next day as she had an increase in erythema and had fever. 
Laboratory examination showed leucocytosis with marked neutrophilia 
(white blood cell count 23.8 G/L; 20.6 G/L neutrophils with left shift) 
and elevated C-reactive protein (77 mg/L). In a dermatologic 
evaluation the patient was diagnosed with acute generalised 
exanthematous pustulosis (AGEP) and topical rather than systemic 
corticosteroids were recommended for symptomatic relief of pruritus 
and skin inflammation. AGEP resolved without sequelae within  
3 weeks. AGEP is a rare, acute eruption characterised by the 
development of nonfollicular, sterile pustules on a background of 
edematous erythema. It is one of the severe cutaneous adverse 
reactions that include Stevens-Johnson syndrome, toxic epidermal 
necrolysis and drug reaction with eosinophilia and systemic symptoms 
(DRESS). Cutaneous reactions to systemically administered drugs are 
common. Pustular eruptions, however, are rare and have mainly been 
attributed to various antibiotics. Nystatin is a polyene antifungal drug 
that rarely causes topical allergic reactions. AGEP is rare compared 
with other drug reactions and most often caused by drugs such as 
antibiotics, calcium channel blockers and antimalarials. Occasional 
cases have been attributed to viral infection, hypersensitivity to 
mercury, or food poisoning. Prompt withdrawal of the causative agent 
is the mainstay of treatment of AGEP. Clinical and laboratory features 
typical for AGEP include rapid onset of pruritic erythematous lesions 
within 1–2 days of ingestion of suspected drug, evolution into a 
generalised pustular eruption, fever and leucocytosis with elevated 
neutrophil and eosinophil counts. 
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The burden of disease in patients with multimorbidity  
in family medicine at patients and GPs level
Alexandra A. N’Goran1, Anouk Déruaz-Luyet1, Lilli Herzig1,2 
1Institut Universitaire de Médecine de Famille, PMU;  
2Swiss Academy for Family Medicine, Lausanne, Switzerland
Introduction: Multimorbidity defined as the presence of more than 
two or three chronic conditions (CC) simultaneously within one person 
has a significant impact on people who experience it. However, to our 
knowledge, no study had characterized the burden of disease in 
patients with multimorbidity in family medicine, both at general 
practitioners’ (GP) and patients’ level. This study aimed to fill this gap.
Methods: This cross-sectional study included 100 GPs recruited from 
the five Swiss family medicine institutes. From January 12th to 
September 30th 2016, each GP randomly included 10 patients aged  
18 years or older with at least three CC, identified on a list of 75 CC 
provided to GPs. Data were collected through three questionnaires 
(two filled by the GP and one filled by the patient through a phone 
interview). The burden of disease was assessed by the Cumulative 
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Causes and impacts of conflicts among healthcare  
providers: a qualitative study
Naike Bochatay1, Virginie Muller-Juge1,2, Stephane Cullati3,  
Katherine S. Blondon4, Noelle Junod Perron1,5, Nadia Bajwa1,6, 
Fabienne Maitre4, Pierre Chopard3, Nu V. Vu1, Sara Kim7,  
Georges L. Savoldelli1,8, Patricia Hudelson5, Mathieu R. Nendaz1,4 
1UDREM, Faculty of Medicine, University of Geneva; 2Unit of Primary 
Care, Faculty of Medicine, University of Geneva; 3Quality of Care 
Service, Geneva Unviersity Hospitals; 4Division of General Internal 
Medicine, Geneva University Hospitals; 5Department of Community 
Medicine, Primary Care and Emergency Medicine, Geneva University 
Hospitals; 6Department of General Pediatrics, Geneva University 
Hospitals, Geneva, Switzerland; 7School of Medicine, University of 
Washington, Seattle, WA, United States; 8Division of Anaesthesiology, 
Geneva University Hospitals, Geneva, Switzerland
Context: Conflicts between healthcare providers can negatively  
affect communication and collaboration between providers, and may 
represent a threat to patient safety. Our goal was manifold: to identify 
causes and impacts of conflicts within healthcare teams in diverse 
settings and to understand how healthcare providers responded to  
and handled conflicts.
Methods: Seventy-nine semi-structured interviews were conducted  
by social scientists with randomly-selected physicians, nurses, and 
nursing auxiliaries working in four different departments at the Geneva 
University Hospitals: internal medicine, community medicine, 
pediatrics, and in two surgical units (gynecology and pediatrics). 
During the interviews, participants were asked to describe conflicts 
they had experienced or observed and to discuss how these conflicts 
might have affected patient care. We performed a content analysis on 
interview transcripts to identify key themes in our data.
Results: Preliminary results suggest that healthcare teams face both 
intra- and interprofessional conflicts, and conflicts involving various 
hierarchical levels. Conflicts were caused by disagreements pertaining 
to relationships, tasks, team processes, structural processes, and 
social representations and group identity (e.g. between professional 
groups or between different hierarchical levels within the same group). 
These conflicts could have a psychological or professional impact on 
healthcare providers. They could also affect healthcare teams, ward 
organization, and patients and their relatives. We identified immediate 
and deferred impacts of conflicts, when impacts resulted from 
reactions to conflicts rather than from conflicts themselves. Whereas 
most participants had difficulties in evaluating conflicts’ direct impacts 
on patient care, conflicts often created an environment in which errors 
and mishaps may occur. Strategies for handling conflicts were 
extremely diverse and notably depended on whether or not 
supervisors were involved in conflict resolution.
Conclusion: We have identified different causes of conflicts among 
healthcare teams that can influence work environment and 
organization, personal and professional trajectories, as well as safety 
and quality of patient care. The next stage of our analysis will be to 
compare and contrast causes of conflicts, their impacts, and conflict 
management among clinical settings. 
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A case of xiphoidalgia underscores the importance  
of good old hands-on medicine in the age of technological 
diagnostics
Leander Muheim, Raphael Butsch, Edouard Battegay,  
Dominik Schaer 
Klinik und Poliklinik für Innere Medizin, Universitätsspital Zürich, 
Zürich, Switzerland
Introduction: Xiphoidalgia is an uncommon and uncompletely 
understood condition where patients refer pain or tenderness to the 
lower part of the sternal bone. Initial presentation can mislead the 
examiner to a variety of differential diagnoses. We present a case, 
where a woman in her fifties presented to our out-patient clinic with a 
history of abdominal pain and excessive post-prandial emesis for more 
than a year. Serial upper endoscopies and abdominal sonographies 
revealed to be normal. 
Methods: A complete patient history was taken, followed by a regular 
physical exam. Complementarily a blood analysis and a thoracic x-ray 
were performed.
Results: The abdominal examination revealed a very limited and 
distinct pain being elicited upon pressure on the xiphoid process. 
Neither history nor physical exam or labratory results showed any 
abnormalities. After local infiltration with steroids and anesthetics, 
significant if not complete resolution of symptoms was reported. 
Conclusion: Xiphoidalgia can mimick a variety of pathologies 
presenting with abdominal or thoracic pain. Post-prandial emesis is a 
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A rare cause of hyperferritinemia: unraveled mystery
Florentine Schreiner, Albina Nowak 
Department of Internal Medicine, University Hospital Zurich, Zurich, 
Switzerland
Introduction: An increase of the serum ferritin can appear as an 
incidental finding in the routine laboratory examination. 
Methods: We report on a patient, referred to the Department of 
Internal Medicine, University Hospital Zurich due to persistently 
elevated serum ferritin level. 
Results: A 45 year old man presented with fatigue. The laboratory 
examination showed a persistently elevated serum ferritin around  
900 ug/L. Past medical history didn’t indicate a previous iron 
supplementation. In addition, excessive alcohol consumption, 
medication or other supplement intake have been denied. Laboratory 
tests showed a normal c-reactive protein, transferrin saturation and  
a mild hyperbilirubinemia, the microscopic blood smear revealed 
occasional spherocytes, the MCHC was slightly increased in  
one of three samples (table 1). A genetic testing for hereditary 

hemochromatosis was negative. To exclude an idiopathic iron overload, 
an MRI of the liver was carried out to evaluate the iron content of the 
liver. Unexpectedly, an increased iron deposition in the spleen could be 
seen, whereas the liver appeared normal. Due to hyperbilirubinemia, 
isolated spherocytes in the blood smear and siderotic splenomegaly, 
the tentative diagnosis was a mild hereditary spherocytosis. To confirm 
the diagnosis the ectacytometry (see fig. 1) was conducted, in which 
the reduction of red cell deformability, typical for spherocytosis, has 
been confirmed. 
Conclusion: Hyperferritinemia is occasionally found as an incidental 
finding in primary care and presents a diagnostic challenge because 
of its multi-causality. Evaluation of persistently increased serum ferritin 
is indispensable, even in asymptomatic patients, due to potential toxic 
iron overload in parenchymal organs. The diagnostic evaluation, as in 
our case presentation, depends on the preceding findings. 
Erythrocytes contain ferritin which can be released into the circulation 
in the case of a hemolysis. This is why spherocytosis is a rare cause of 
hyperferritinemia. It can be confirmed using ectacytometry if the blood 
smear findings are not distinct. 

Figure 1: Ectacytometry results: reduction of the deformability of the 
erythrocytes throughout the osmolarity range. The symmetric reduction of red 
cell deformability in the hypo- and hyperosmolar range allows the diagnosis of 
mild hereditary spherocytosis.

Table 1: Laboratory values.
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To which change theory do gps refer?  
The example of chronic pain patients
Floriane Bonjour1, Daniel Widmer1, Jean-Nicolas Despland2,  
Johanna Maria Sommer3, Danièle Lefebvre4, Brenda Spencer5, 
Madeleine Gurny4, Lilli Herzig1 
1IUMF, PMU; 2Institut Universitaire de Psychothérapie du Département 
de Psychiatrie du CHUV, Lausanne; 3UMPR, Université de Genève; 
4ARFMPP, Genève; 5IUMSP, Lausanne, Switzerland
Introduction: In primary care, GPs have to introduce change which is 
therefore a very important topic. Especially for patients with chronic 
pain, GPs want to induce change. Actually, the literature proposes only 
tools helping GPs to induce a change but without real references to 
explict theories. Although our first aim was to explore if GPs refer to 
change theories in taking care of chronic pain patients, our second 
aim was to evaluate if GPs trained in psychosomatic medicine have 
the same approach as GPs without such training.
Method: First we did a qualitative text analysis of comments from GPs 
having participated in psychosomatic training of the ARFMPP* 
between 2004 and 2013. These analyses allowed us to find our study 
hypotheses and were introduced in the study protocole. Two focus 
groups were then organised – one for GPs with, and one for GPs 
without psychosomatic training. Focus groups were recorded, then 
entirely transcribed and coded by two independent researchers on the 
Maxqda software for qualitative studies. Comparison and re-coding 
was done by the larger research group.
Results: Change theories such as Balint’s concepts, predictive 
models, paradox theory of change, motivation interviews and 
psychotherapies were implicitly used by GPs. Trained GPs can better 
identify the change theories they use. Older GPs without training first 
refer to their experience and to known communication tools. All GPs 
identify a number of determinants inducing or limiting change in 
chronic pain patients. Such determinants may be linked to GPs 
themselves (communication skills), or to the situation, such as a lack 
of diagnosis.
Conclusion: GPs trained in psychosomatic medicine refer more to 
implicit change theories than GPs without this training who most often 
refer to experience. All GPs prefer to use tools and they integrate 
learned, external theories to personal, more implicit theories. 

* ARFMPP: Association romande de formation en médecine 
psychosomatique (Swiss French-speaking association of training in 
psychosomatic medicine). 

known symptom and suggests local irritation of vegetative nerves 
through mechanical pressure. Effective diagnosis is made by physical 
exam and underscores its importance in the age of technological 
diagnostics. 
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Doctor for doctors: an unknown topic that’s needs 
consideration
Mathieu Potin 
FMH en Médecine Interne, Lausanne, Switzerland
Introduction: Doctors need to be followed and treated for their own 
personal medical needs. Little is known about the subject and the topic 
scarcely if ever treated, apart for the recently extensively topic of the 
burn out linked to the health care professional. This presentation 
intends to contribute to a reflection on the somatic aspect of taking 
care of doctors.
Methods: Personal review of medical records of a unique private 
internal medical practice in a large city of Switzerland.
Results: 31 doctors (26 males, 6 females), 25 in active practice, 6 in 
retirement. Of the active working, 12 are working as full time or part 
time physicians in hospital (university, secondary), 11 are working in 
their private practice and 2 in medical related but non clinical practice.
The motivation of consultation are various amongst the first encounter 
(specific complaint or investigation requirement, check-up for 
insurance coverage, follow-up after urgent care) and afterward either is 
irregular follow-up (mainly for cardio-vascular risk factors), either is a 
special type of relationship with complicity that can make you forget 
what your first medical purpose is and to be aware of not only being  
a “special friend”.
Conclusions: No guidelines, no reviews are available on a web  
based research on this topic. This short presentation aims to initiate a 
reflection on the special topic of a general internal medicine practice 
following medical doctors in a private setting. Maybe a group of 
practitioners under the supervision of an academic setting could first 
do a huger collection of cases in a retrospective manner and then 
prospectively initiate a follow-up of these peculiar patients “you didn’t 
want them you still got them” to finally make proposals for a more 
optimal care. 
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A nation-wide survey investigating health-related  
quality of life, pain dimensions and depression in  
community-dwelling older adults
Christophe Luthy1, Catherine Ludwig2, François Herrmann1,  
Anne-Françoise Allaz1, Cedraschi Christine1 
1Geneva University Hospitals & University of Geneva; 2University of 
Applied Sciences and Arts Western Switzerland, Geneva, Switzerland
Background: In the context of a high burden of disease in the elderly 
population, health-related indicators and health-related quality of life 
(HRQoL) are central. Emotional health and pain are two main 
dimensions of HRQoL along with physical or functional health. Data 
focusing on these aspects in the elderly are scarce. However, 
assessment of HRQoL is crucial to evaluation research in this 
population. 
Methods: A cross-sectional study was conducted to assess aspects of 
physical and psychological health in community-dwelling adults aged 
≥65 years selected randomly from population records in Switzerland. 
The sample was stratified by age (65–69 years; 70–74; 75–79; 80–84; 
85–89; ≥90) and gender. Participants were interviewed using a 
comprehensive questionnaire including the EQ-5D, a validated 

instrument assessing HQoL. The EQ-5D consists in 3-point (1 = no 
problems; 2 = moderate problems; 3 = severe problems) Likert scales 
assessing Mobility, Self-Care, Usual Activities, Pain/Discomfort, 
Anxiety/Depression, and a VAS that rates overall current health state. 
Univariate Chi-square and multivariate regression analyses were 
conducted.
Results: Among the 3061 elderly adults, mean EQ-5D global score 
was 75 (SD = 20) for the total sample, and decreased with age, 
ranging from 79 (SD = 19) in the younger group to 71 (SD = 22) in the 
oldest. However, for Anxiety/Depression, results showed that the effect 
of age was not significant, and that only the oldest groups reported 
more difficulties. Even in these groups, it did not involve more than 
25% of the respondents while up to 65% reported problems related  
to Pain/Discomfort which showed a steady growth across age groups. 
Interestingly, the global VAS score was impacted by the severity of 
Pain/Discomfort and Anxiety/Depression only. 
Discussion: HRQoL in community-dwelling older adults is overall 
good although it decreases with age. Interestingly, not all dimensions 
are equally sensitive to age and emotional dimensions seem to be less 
affected by age than functional dimensions. There is a similar trend for 
the global score. 
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dementia. Dementia due to substance abuse (alcohol and/or drugs) 
was present in 32%. The aetiology could be of one or more origins. 
Anxiety symptoms were present in 29% of cases. In home help was 
already present in 30% of cases and introduced in 22% of remaining 
cases. Care- givers received psychological support in 17%. 
Procognitive medication was proposed in 50% of new dementia 
diagnosis. 
Conclusion: Just over half of the population addressed by GPs to this 
new memory centre had a diagnosis of dementia. Over a third had 
MCI, thus enabling a close monitoring to detect conversion to 
dementia. About a third of this elderly, functionally dependant 
population lived alone and this may be a limiting factor for consulting. 
Care- giver support could possibly be increased. 
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Association between serum testosterone  
concentration and WOMAC pain and function  
in seniors with severe knee OA
G. Freystätter1,2, K. Fischer1,2, O. W. Meyer1,2, A. Egli1,2,  
R. Theiler1,2, T. Münzer3, Heike A. Bischoff-Ferrari1,2 
1Dept. of Geriatrics, University Hospital Zurich; 2Centre on Aging and 
Mobility, University Hospital of Zurich and City Hospital Waid, Zurich; 
3Geriatric Clinic, Hospital St. Gallen, St. Gallen, Switzerland
Introduction: Knee osteoarthritis (OA) is the most common cause  
of difficulty walking in older adults. We investigated if serum total 
testosterone concentration (T) is associated with knee pain and 
function in seniors with severe knee OA. 
Methods: We enrolled 273 seniors (mean age 70.4 years, 53% 
women) age 60 years and older, who underwent unilateral knee 
replacement due to severe knee OA. Serum T, WOMAC (Western 
Ontario and McMaster Universities Osteoarthritis Index) pain and 
function of the operated and contra-lateral knee were measured at  
8 to 10 weeks after surgery. A standardized Xray protocol was used to 
define the level of OA at the contra-lateral knee categorized by 
Kellgren-Lawrence (KL) grades. Analyses were performed for men and 
women (T was ln transformed for all analyses in women) separately, 
using multivariable regression analysis controlling for age, body mass 
index (BMI), and physical activity. We included a pre-defined subgroup 
analysis by BMI categories (normal weight 18.5–24.9 kg/m2, 
overweight 25.0 to 29.9 kg/m2, obese >30.0 kg/m2). 
Results: At the operated knee, higher serum T was associated with 
less WOMAC pain in both men (B = –0.62; 95% CI: –1.23, –0.01; P = 
0.046) and women (B = –3.79; 95% CI: –6.90, –0.69; P = 0.02). Also 
higher serum T was associated with less WOMAC disability in all 
women (B = –3.62; 95% CI: –6.65, –0.58; P = 0.02), but only in obese 
men (B = –1.99; 95% CI: –3.62, –0.37; P = 0.02). At the contra-lateral 
knee (55.8% of participants had KL grade 2 or higher), higher serum T 
was associated with less WOMAC pain only in normal-weight men  
(B = –0.39; 95% CI: –0.68, –0.10; P = 0.009) and no association was 
found in women. However, women with higher serum T had less 
WOMAC disability (B = –0.95; 95% CI: –1.73, –0.17; P = 0.02), while 
there was no association in men. T was not association with radiologic 
KL grade in both genders. 
Conclusion: At the operated knee, higher serum T was associated 
with less pain among all men and women, as well as with less 
functional disability among obese men and all women. At the 
contra-lateral knee, higher serum T was associated with less pain 
among normal-weight men, and with less functional disability in all 
women. 
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Impact of polypharmacy on kidney function in seniors
R. Ernst1,2, K. Fischer1,2, O. W. Meyer1,2, A. Egli1,2, U. Meyer1,2,  
Heike A. Bischoff-Ferrari1,2 
1Dept. of Geriatrics, University Hospital Zurich; 2Centre on Aging and 
Mobility, University Hospital of Zurich and Waid City Hospital, Zurich, 
Switzerland
Introduction: Polypharmacy is common in seniors due to the high 
prevalence of age-related chronic diseases. Additionally, kidney 
function declines with age. However, prospective data on the impact of 
polypharmacy on kidney function among seniors is limited. Therefore, 
we prospectively evaluated the impact of the total number of 
medications on kidney function in seniors over a 2-year follow-up. 
Methods: We enrolled 273 seniors age 60 years and older undergoing 
elective surgery for unilateral knee replacement due to severe knee 
osteoarthritis (mean age 70.4 years, 53% women). Kidney function 
was assessed using the creatinine- and cystatin-based CKD-EPIcr-cys 
estimated glomerular filtration rate (eGFR) formula. Both drug intake 
and kidney function were measured at baseline and at 6-, 12-, 18-, and 
24-month follow-up. To evaluate both the effect of total number of 
medications at baseline and the cumulative number of medications on 
kidney function over the 2-year follow-up, we used repeated-measures 
analysis. All analyses controlled for age, gender, BMI, and baseline 
kidney function. Because this study was a secondary analysis of a 
clinical trial on vitamin D supplementation, we also adjusted for 
treatment (800 or 2000 IU vitamin D3 per day). 
Results: A higher total number of medications at baseline predicted a 
significantly greater decline in kidney function over the 2-year follow-up 
with a 0.63 mL/min/1.73 m2 reduction in eGFR per drug (Beta = –0.63; 
95% CI: –1.11, –0.14; p = 0.003). Also a higher cumulative total number 
of medications predicted a significantly greater decline in kidney 
function over the 2-year follow-up with a 0.32 mL/min/1.73 m2 
reduction in eGFR per additional drug (Beta = –0.32; 95% CI: –0.53, 
–0.12;  
p = 0.0002). 
Conclusion: Our findings support a detrimental effect on kidney 
function for every additional drug prescribed to seniors. This effect was 
significant both for baseline drug use and cumulative drug use over 
time. 
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Characteristics of patients addressed to a newly  
founded Regional Memory Centre in Canton Vaud
M.-C. Kramer, S. Adam, M. Theodoloz, E. Gilles-de-Pélich,  
A. Deslex, N. Long, M.-J. Tâche, Ph. Temperli, R. Dreher 
Centre Mémoire de la Côte, Aubonne, Switzerland
Introduction: The canton of Vaud has an Alzheimer plan consisting of 
one university centre and three regional centres. Patients are referred 
by their general practitioner. The objective of this study is to investigate 
the characteristics of patients consulting the newly founded regional 
“Centre Mémoire de la Côte” that opened in 2012. Diagnosis and 
therapeutical propositions were analysed. 
Method: Prospective study including all new patients seen in 2015.
Results: 152 new patients (58% women, mean age 74 years, 36% 
living alone, mean MOCA 19/30, mean basic ADL 5,5/6, mean 
instrumental ADL 5/8) consulted. Of these 54% (81/152) had a 
dementia diagnosis, 34% (51/152) MCI and 12% (18/152) no cognitive 
impairment. 30% presented a dementia of mixed origin (vascular and 
neurodegenerative), 22% Alzheimer’s disease and 17% vascular 
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Ten year single-center experience in fertility  
preservation of 459 patients suffering from acute  
leukaemias
Jasmine Noetzli1, Sophie Voruz1, Marie-Pierre Primi2,  
Laura Crosazzo3, Olivier Spertini4, Sabine Blum4 
1Hématologie; 2Gynécologie; 3Pédiatrie, Centre Hospitalier 
Universitaire Vaudois (CHUV); 4Hämatologie, CHUV, Lausanne, 
Switzerland
Methods: This study is a retrospective analysis of 459 patients with 
acute leukaemia, 221 with acute myeloid leukaemia (AML) or high risk 

MDS, 238 with acute lymphoblastic leukaemia (ALL) diagnosed 
between 2002 and 2012 in the CHUV, Lausanne, Switzerland. aged 
between 0 and 93 years. Not all of these patients were send to the 
preservation laboratry because of their age or their performance 
status. 
Results: Of 221 AML cases, 113 were male and 108 female. 46 male 
patients were between 14 and 60 years of age, of these, 14 were sent 
for cryopreservation. 12 sperm samples could be frozen, 2 were 
sample failures due to azoospermia. Of the frozen samples, 7 were 
destroyed (6 because of death of the patient, 1 according to wish of 
patient), 4 are still frozen without tempting procreation and 1 was used 
for in vitro fertilization (IVF) resulting in a healthy child in 2010. 32 
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Conclusion: Extreme hyperferritinemia in an hospital setting is mostly 
associated with infectious disease, malignancies and hepatic injuries. 
HLH was present in 22% of the patients, which indicate that strong 
suspicion for HLH is needed in this setting. Extreme hyperferritinemia 
is also associated with increased hospital stay and high one-year 
mortality, prompting active investigations and management of the 
underlying conditions. 
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A first interim status of the Swiss lenalidomide  
in MDS del(5q) – registry (SLIM-registry)
Jeroen S. Goede1,2, Rudolf Benz3, Nicolas Bonadies4,  
Antonello Calderoni5, Nathan Cantoni6, Dorothea Friess7,  
Andreas Gschwend8, Andreas Himmelmann9, Andreas Holbro10,  
Eirini Kouroupi11, Thomas Lehmann12, Véronique Rigamonti13, 
Hans-Peter Schäfer14, Adrian Schmidt15, Reinhard Zenhäusern16,  
Axel Rüfer17 
1Hematology and Oncology, Departement of Internal Medicine, 
Kantonsspital Winterthur, Winterthur; 2Division of Hematology, 
University Hospital Zürich, Zürich; 3Department of Internal Medicine, 
Clinic for Hematology and Oncology Kantonsspital Münsterlingen, 
Münsterlingen; 4Department of Hematology and Central Hematology 
Laboratory Inselspital Bern, Bern; 5Oncologia Varini Calderoni 
Christinat, Lugano; 6Divison of Hematology, University Clinic of 
Medicine, Kantonsspital Aarau, Aarau; 7Department of Hematology, 
Kantonsspital Olten, Olten; 8Department of Medicine, Kantonsspital 
Zug, Baar; 9Hämatologische Praxis, Klinik St. Anna, Luzern; 
10Department of Hematology, University Hospital Basel, Basel; 
11Department of Oncology-Hematology, Hôpital Neuchâtelois,  
La Chaux-de-Fonds; 12Zentrum für Labormedizin, Kantonsspital  
St. Gallen, St. Gallen; 13Praxis Budenberg, Bern; 14Department of 
Medicine, Schaffhausen; 15Clinic for Oncology and Hematology, 
Stadtspital Triemli, Zürich; 16Spitalzentrum Oberwallis, Brig; 
17Abteilung Hämatologie und Hämatologisches Zentrallabor,  
Luzerner Kantonsspital, Luzern, Switzerland
Introduction: MDS with isolated del(5q) is characterized by 
macrocytic anaemia, normal or high platelet count, modest 
neutropenia, no excess of blasts and monomorphous oligoploid 
megakaryocytes in the bone marrow. The risk of evolution into AML is 
approx. 10% and median survival is 53–146 months. Lenalidomide 
restores erythropoiesis by modifying aberrant signaling pathways and 
inhibition of angiogenesis. Treatment results in less RBC-transfusions 
with mainly fast responses. Cytogenetic remission has been reported 
in 25–73%. Lenalidomide is available in Switzerland since 2007 and 
was approved by Swissmedic in 2011 for the treatment of MDS with 
del(5q) with or without additional cytogenetic abnormalities. The 
optimal dosing schedule and treatment duration is a matter of debate. 
Methods: Within the SLIM-Registry all treatment-related data are 
collected using a purpose-built electronic case report form (eCRF). 
Inclusion criteria are: 1) patients ≥18 years; 2) MDS with del(5q); 3) 
previous or ongoing treatment with lenalidomide; 4) written informed 
consent in patients who are alive. The main purpose of the data 
collection is the assessment of the current therapeutic approach in 
comparison to outcome. 
Results: Approval of the lead ethical committee has been granted in 
05.2013. The eCRF has been opened 03.2014. 17 centres from all 
parts of Switzerland have been registered until 01.2016. 37 patients 
have been entered to the eCRF with a total of 267 therapy cycles.  
At diagnosis del(5q) was an isolated aberration in 21 patients, in  
12 patients additional cytogenetic abnormalities have been found, in  
3 patients only FISH for del(5q) has been performed and in 1 patient 
data are not jet entered into the system. Dosing schedules at initiation 
of treatment are heterogeneous. 12 patients started on a schedule  
with 10 mg daily and 8 patients intermittently 21 days on and 7 days 
off. 6 patients received 5 mg daily. 2 patients had lower starting doses. 
Further data will be available after the inclusion of 50 patients. 
Conclusion: The SLIM-Registry is the first registry for MDS patients 
in Switzerland. Data indicate that collection of detailed parameters is 
feasible in a very specific subgroup of patients. The heterogeneous 
treatment approach shown in the available data will give additional 
information to the randomised clinical studies. With longer follow up 
and a higher number of patients we might get a clearer picture of the 
effectivity of the different treatment schedules. 

female patients were between 17 and 45. No sample of ovocytes was 
taken, 1 sample of ovarian tissue could be frozen, that was afterwards 
destroyed because of death of the patient. Of 238 ALL cases, 123 
were male and 115 female. 55 male patients were between 14 and  
60 years of age, of these 19 were sent for cryopreservation. 16 sperm 
samples could be frozen, 2 were sample failures due to azoospermia, 
1 because of ejaculation failure. Of the frozen samples, 11 were 
destroyed (8 because of death of the patient, 2 due to missing 
payment and 1 according to the wish of the patient). 5 samples are still 
frozen, 1 was used for a IVF resulting in a healthy child in 2009. 12 
female patients were between 17-45.No sample taking was tempted. 
Discussion: In a 10-year period in our institution, of 459 patients with 
acute leukaemia, only 29 samples were taken, non of these in 
paediatric patients. These samples were leading to 2 IVFs. One male 
patient whose samples were taken and resulted in one of the IVFs was 
suffering from ALL and had an allogenous transplantation with full 
conditioning. This patient fathered after the IVF two other healthy 
children without assisted fertilization. The other patient whose sperm 
sample was taken for a IVF suffered from AML, he too fathered a child 
spontaneously after the IVF. The data show that only 6% of acute 
leukaemia patients had the opportunity to freeze sperm or ovocytes 
samples. Certainly, this was not possible for a lot of patients due to 
age or performance status, but more effort has to be done to improve 
sampling in these patients. 
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What’s hiding behind extremely high serum ferritin  
value? A retrospective analysis of associated diagnosis  
and mortality
Sophie Voruz1, Mathilde Gavillet1, Pedro Marques-Vidal2,  
Gérard Waeber2 
1Service d’Hématologie; 2Service de Médecine Interne, Centre 
Hospitaler Universitaire Vaudois (CHUV), Lausanne, Switzerland
Introduction: Extremely high serum ferritin value may be associated 
with severe underlying condition. It is used as a surrogate marker  
for iron overload, as diagnostic criteria for haemophagocytic 
lymphohistiocytosis (HLH), and has also been associated with 
malignant, hepatic or rheumatologic conditions as non-specific  
acute phase biomarker. Our objective was to determine frequency  
of associated condition, and to assess mortality rate.
Method: Based upon 183,000 ferritin levels measured in the University 
Hospital of Lausanne between 2002 and 2013, we identified 156 adult 
patients (57 women, median age 57) with at least one serum ferritin 
>10,000 µg/l. Medical charts were reviewed and associated diagnoses 
as well as clinical outcome were assessed. 
Results: The median serum ferritin value was 20,007 µg/l, range 
10,020-331,100 µg/l. Almost half of the patients were admitted to 
intensive care unit (46%, n = 72). The most frequent associated 
condition was infection (65%, n = 102), among which 11 HIV infections 
(7%), followed by neoplasms (51%, n = 79), haematologic (33%,  
n = 51) or solid tumors (18%, n = 28), and hepatocellular injury (39%, 
n = 61). Other diagnoses included acute (26%, n = 41) and stage 4/5 
chronic (5%, n = 8) renal failure, HLH (22% [n = 34] according to the 
recently published HScore; 15% [n = 23] according to HLH-2004 
criteria), and multi-organ failure (21%, n = 32). Less frequent 
association were cardiogenic shock (9.5%, n = 15), iron overload (6%, 
n = 9), Still’s disease (4%, n = 6) and immune reconstitution 
inflammatory syndrome (2.5%, n = 4). Most patients presented with 
several conditions (85%, n = 132). Of the initial 156 patients, 132 could 
be followed at one year; 61 (44%) died within a month, and a further 
24 within a year (in total, 64%). Patients had extended hospital stay 
(mean 31 days, range 2–230), reaching a mean of 39 days (range 
2–230) for those who survived at one month (table 1). 

Table 1

 N (%) Mean (range)

Ferritin value (µg/l)  20,007 (10,020–331,100)

Infection 102 (65)  

Malignancy  79 (51)  

Hepatic injury  61 (39)  

HLH  34 (22)  

Multi-organ failure  32 (21)  

Length of hospital stay 
(days)

 31 (2–230)

One-year mortality  85 (64)  

ICU admission  72 (46)  
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β-globin cluster by Multiplex Ligation-Dependent Probe Amplification 
(MLPA) can be used to diagnose these forms of HPFH. We report a 
case of del-form HPFH associated with HbS heterozygous state, 
initially thought to represent an HbSS disease. 
Methods: Peripheral blood in EDTA was analyzed by standard 
methods. Hb was studied by IEF, HPLC and by sickling test. MLPA was 
used (commercial kit) for detection of deletions/duplications within the 
β-globin gene cluster (MRC-Holland P102-C1 HBB probemix). 
Results: An 18 years old man from Liberia consulted because of 
painful episodes which were exceptional when he was in Liberia. Initial 
Hb findings concluded to HbSS disease: Hb 134g/l; MCV 74fl. IEF: 
HbA2 present; HbF increased; HbA absent and HbS the main Hb. 
HPLC: HbA2 2.0%; HbF 27%; HbS 68%. Sickling test was positive.  
In peripheral blood: target cells++, polychromatophilia+, rare 
drepanocytes and erythroblasts; basophilic stippling+. Iron status  
was normal. No del-form of α-thal was found. High HbF and red cell 
morphology pushed to investigate the molecular basis of HPFH by 
MLPA of the β-globin gene cluster. This analysis showed the presence 
of a deletion measuring minimum 32.8 kb and maximum 51.2 kb. This 
deletion includes Aγδβ genes and it is known as (Aγδβ)0-thalassemia 
(Hemoglobin, 1986;10:353–363). Diagnosis of HbS/(Aγδβ)0-thal was 
made. 
Conclusions: This case illustrates the value of MLPA to detect 
del-forms of HPFH including δβ-thal. This is important particularly  
in compound heterozygotes and to guide genetic counseling and 
prenatal testing in at risk pregnancies. In such cases high levels of 
HbF are due to the loss of the β gene promoter and/or interaction of 
the γ gene within the LCR. Because of normal HbA2 levels, the 
(Aγδβ)0-thalassemia found, may incorrectly diagnosed as α-thal trait, 
very frequent condition in Africa. This case highlights the importance 
of adding MLPA to molecular diagnostic testing of hemoglobinopathies. 
MLPA however does not resolve the exact breakpoint characterization 
which should be the next-step technology to develop. 

P454

Long-term persistence but lack of graft-vs-leukemia  
efficacy of cord blood cells after secondary  
haploidentical hematopoietic cell transplantation
Norman Frederik Russkamp, Urs Schanz,  
Antonia Maria Susanne Müller 
Klinik für Hämatologie, Universitätsspital Zürich, Zürich, Switzerland
Introduction: A decreasing level of donor chimerism after 
hematopoietic cell transplantation (HCT) for hematological 
malignancies is always a cause of concern. Particularly cord blood 
(CB) transplants are afflicted with a high rate of graft failures due to 
limited numbers of hematopoietic stem cells in the graft. Likewise, 
overcoming the immune barrier can be a problem following 
haploidentical HCT. 
Methods: Here, we report on the dynamics of donor chimerism in a 
28-y/o male patient with BCR-ABL1+ acute B-lymphoblastic leukemia 
(B-ALL) who underwent standard induction therapy (including TKI) 
followed by myeloablative conditioning and allogeneic double-unit 
CB-transplantation due to lack of an HLA-identical donor. When the 
patient relapsed 10 months (m) later, re-induction chemotherapy was 
applied, followed by reduced-intensity conditioning and a 2nd HCT 
from his haploidentical mother (no post-HCT cyclophosphamide). 
Results: 3 m after the first HCT (CB) the patient achieved 100% donor 
chimerism (FISH: 100% XX; 0% XY). With morphological B-ALL 
recurrence, donor chimerism decreased to a minimal level of 63%  
(XY 37%). Interestingly, chimerism analysis by short tandem repeat 
PCR after the haploidentical HCT revealed persistence of cells derived 
from the CB graft in blood and marrow. Moreover, during the past  
20 months, the fraction of cells derived from the primary CB graft  
has progressively re-expanded, resulting in a near-to complete 
predominance of CB-derived hematopoiesis at present. Despite mixed 
chimerism and significant loss of the haploidentical graft, the patient 
developed chronic GVHD of the oral cavity (NIH°I), the lungs 
(bronchiolitis obliterans, NIH°II) and the skin, requiring continuous 
pharmacological immunosuppression. Yet, ever since the second HCT, 
the patient has been in complete morphological and molecular 
remission.
Conclusion: While the CB-graft did not provide protective graft-vs-
leukemia effects, cells of this source were able to prevail over a 
haploidentical graft after a second induction and transplantation. In 
contrast, the anti-leukemic and anti-host reactivity provided by the 
haploidentical T-cell replete graft persists, although its fraction of 
chimerism decreased to lowest levels . This particular case permits 
insights into the complex immunological interactions that are 
responsible for anti-leukemia and anti-host immunity in patients 
undergoing HCT. 
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Dynamics of humoral immunity against measles,  
mumps and rubella post allogeneic hematopoietic cell 
transplantation
Jan Lukas Bögeholz, Markus Gabriel Manz, Urs Schanz,  
Antonia Maria Susanne Müller 
Hämatologie, Universitätsspital Zürich, Zürich, Switzerland
Introduction: Following allogeneic hematopoietic cell transplantations 
(HCT) the immune system is severely compromised. According to 
well-established guidelines re-vaccinations against a range of 
pathogens are recommended, however, live-vaccines in general 
should be avoided in the early post-HCT period. Due to the longevity 
of plasma cells and their antibodies (AB) some protective titers can be 
sustained even after HCT; the contribution of donor B and plasma cells 
to AB production has not been clearly elucidated. 
Methods: We analyzed serial AB titers in 79 consecutive patients  
who underwent allogenic HCT and their HLA-matched related donor 
(MRD) between 2009 and 2014 at our single center. AB titers against 
measles, mumps and rubella were measured prior to HCT, at  
6 months (m), 1, 2, and 3 years (y) post-HCT. 
Results: The majority of donors had protective AB levels against 
measles (97%), mumps (96%), and rubella (93%). Likewise, most 
recipients had sufficient AB titers (measles 94%, mumps 85%, rubella 
92%). Including only recipients of seropositive donors analysis 
revealed declining AB titers post-HCT: while AB titers against measles 
were rather stable and protective in 94% of patients @ 6m, 90% @ 1y, 
95% @ 2y, and 79% @ 3y post-HCT those against mumps decreased 
promptly with protective titers in 77% @ 6m, 75% @ 1y, 50% @ 2y 
and 47% @ 3y post-HCT. Similarly, AB levels against rubella declined 
during the first year post-HCT and remained rather stable thereafter 
(protective levels in 82% of patients @ 6m, 69% @ 1y, 76% @ 2y, and 
67% @ 3y). Fig. 1 displays the corresponding absolute anti-rubella 
titers. Interestingly, we observed that 77% of patients given mobilized 
peripheral blood but none of the 5 bone marrow (BM) recipients had 
protective anti-rubella serotiters @ 1y post-HCT (p <0.01).

Conclusion: AB are reported to have a half-life of approximately 80 
days. Our data show, that despite donor seropositivity, AB titers 
significantly decline after allo-HCT. Whether newly synthesized AB 
derive from residual host or donor plasma cells needs to be clarified. 
Rather unexpected is the observation that BM grafts – despite a higher 
plasma cell content – appear to provide less AB protection post-HCT, 
underlining the potential protective role of the residual host 
compartment. Clarification of the origin of ABs post-HCT can help to 
establish donor and host vaccination strategies prior to HCT. 
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Application of Multiplex Ligation-Dependent Probe 
Amplification to screen for deletional type of HPFH:  
description of a new case of (Aγδβ)0 deletion associated  
to HbS heterozygous state
Kaveh Samii1, Tanguy Araud2, Lorela Clerici1,  
Valery Frossard3, Photis Beris4 
1Médecine Interne-Service d’Hématologie, Hôpitaux Universitaires  
de Genève (HUG), Genève; 2Genétique Médicale, Unilabs Suisse, 
Lausanne; 3Hématologie, ICHV, Sion; 4Hématologie, Unilabs Suisse, 
Coppet, Switzerland
Introduction HPFH may be secondary to mutations or deletions and 
is characterized by the presence of high levels of HbF. The del-forms 
of HPFH are heterogenous concerning the length of the deletion and 
may give rise to microcytosis with morphological features of β-thal. 
These cases are considered as (δβ)0-thal or (Aγδβ)0-thal depending on 
the location of 5’ end of the deletion. Analysis of the DNA of the 

Figure 1
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population our estimated prevalence of 16% in MDS patients is 
intriguing. Patients with myeloid neoplasms have been shown to be at 
higher risk of being affected by AIS/AIFS compared to healthy controls 
(ORs for MDS 1.5, AML 1.29, MPN 1.15 and CML 1.09). Moreover, a 
history of AIS/AIFS resulted in a two-fold raise in risk of acquiring 
MDS. These observations point towards a potential pathogenetic 
association between MDS and AIS/AIFS. However, the causal 
mechanisms behind remains still poorly understood. 
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Monitoring of aspirin response in patients with 
myeloproliferative neoplasms: comparison between  
two global platelet function assays: PFA-200 and VerifyNow 
Anna Wieland Greguare-Sander, Anne Angelillo-Scherrer,  
Evelyne Giabbani, Alicia Rovó 
University Clinic of Hematology and Central Hematology Laboratory, 
Bern University Hospital, Bern, Switzerland
Introduction: Complications of myeloproliferative neoplasms (MPN) 
comprise bleeding and thrombosis.Interventions to prevent and/or treat 
MPN related thrombosis include antiplatelet drugs like aspirin (ASS). 
Frequent used method for monitoring antiplatelet drugs response are 
PFA-200 and Multiplate. Monitoring ASS response in patients with 
MPN is currently not routinely performed, the clinical implications to 
prevent thrombosis/bleeding in these patients is unknown.
Aim: To monitor ASS response in MPN patients, we investigated 
global platelet function comparing results obtained with PFA-200 to 
VerifyNow(VN) instruments. 
Methods: Blood samples were concomitantly obtained for complete 
blood count (CBC) and global platelet function assays.Platelets 
function was tested using Siemens INNOVANCE PFA-200 and 
VerifyNow Accumetrics instruments.We compare results of PFA-200 
closure times (CT) by collagen/epinephrine (Coll/EPI) to ARU in VN. 
Coll/EPI CT >170s were interpreted as ASS effect and >300s as ASS 
response. VN ARU values 350–550 were considered as ASS 
response.To evaluate factors influencing results following variables 
were considered: age, underlying disease, hemoglobin concentration, 
leucocyte and platelet counts. For statistical analysis Mann-Whitney-U-
Test and chi-square test were used.
Results: We investigated 23 patients with MPN, 17 of them taking 
ASS and they were the focus of our analysis. 10 patients were male 
(59%), the median age was 63 years(range 45–86). Underlying 
diseases were: 4(24%) ET, 10(59%) PV and 3(18%) MF. CBC values 
showed median Hb of 137g/l(r81–161), median platelets count of 
394G/l (r173–1337) and median leucocyte count of 7.6G/l (r3.4–38.4). 
15/17(88%) patients showed some response to ASS with PFA-200 
Coll/Epi and 11/17 showed ASS response. In VN with ARU 11/17(65%) 
patients showed ASS response. 2 patients did show neither response 
with PFA-200 or VN. All evaluated factors did not show any influence in 
the results. 
Conclusions: For the monitoring of ASS in MPN, PFA-200 seems to 
be most sensitive and Verifynow most specific method.The disparity 
observed between both methods could not be explained by other 
variables.The small number of patients evaluated here represent a 
limitation in this study, however we can hypothesize that the use of 
combined global platelet function assays may help to monitor ASS 
therapy in MPN patients. Larger series evaluating both methods and 
their correlation with clinical data are needed. 
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Systematic literature review on the prevalence  
of autoimmune and autoinflammatory syndromes  
associated with myelodysplastic syndromes
Belinda Kipfer1, Thomas Daikeler2, Stephan Kuchen3,  
Ramanjaneyulu Allam1,4, Nicolas Bonadies1,4 
1Department of Haematology and Central Haematology Laboratory, 
Inselspital Bern, Bern; 2Clinic for Rheumatology, University Hospital 
Basel, Basel; 3Department of Rheumatology, Immunology and 
Allergology; 4Department of Clinical Research, University Hospital of 
Bern, Bern, Switzerland
Introduction: Myelodysplastic syndromes (MDS) are heterogeneous 
clonal hematologic disorders affecting the haematopoietic stem cells. 
MDS are characterized by ineffective haematopoiesis leading to 
cytopenias and a propensity to evolve towards acute myeloid 
leukaemia (AML). An increased prevalence of autoimmune (AIS) and 
autoinflammatory syndromes (AIFS) has been described anecdotally 
in myeloid malignancies. However, a systematic review of MDS 
cohorts reporting AIS and AIFS is currently lacking.
Methods: Here we present a first systematic review of MDS cohorts 
reporting AIS and AIFS published between 2005 and 2015. A literature 
search was carried out in the PubMed database for MDS cohorts 
providing information on AIS and AIFS. All available demographic, 
patient and disease-based information was collected and analysed  
by descriptive statistics. AIS and AIFS cannot be strictly separated, 
therefore, we classified all reported AIS/AIFS in three arbitrary 
categories: 1.predominantly autoimmune, 2. combined autoimmune 
and autoinflammatory and 3. predominantly autoinflammatory.
Results: Six MDS cohorts were identified in the PubMed database 
that fulfilled our inclusion criteria. An overview of the six cohorts is 
depicted in table 1. Overall, 4,845 MDS patients were reported and 
808 patients suffered from AIS/AIFS (16.7%). Within all six cohorts 
29% of the diagnosed syndromes were predominantly autoimmune, 
38% combined, 10% predominantly autoinflammatory and 23% 
unclassifiable. 43% involved the connective tissue or were systemic, 
29% involved the cardio-vascular system, 25% the gastrointestinal 
system and 14% the skin (table 2). No association could be found 
between AIS/AIFS and subtypes of MDS.
Conclusions: The analysed cohorts were extremely heterogeneous 
with different observational times and additional biases may have 
interfered with reliable determination of AIS/AIFS prevalances. 
Nevertheless, compared to a prevalence of 3% in the general 

Table 1: Overview of cohorts.

Table 2: Distribution of AIS/AIFS.
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Discussion: Patients receiving autologous or allogeneic HSCT had 
significantly higher vWF levels than patients receiving chemotherapy. 
The fact that vWF levels in patients with acute GVHD were 
significantly higher than in patients without acute GVHD, is implicating 
a stimulation of the endothelium and/or a reduced elimination of vWF 
by macrophages. vWF variations did not affect time to engraftment. 
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Two cases of iatrogenic argatroban overdoses:  
distinct pharmacokinetics profiles
Sophie Voruz, Julie Kaiser, Lorenzo Alberio, Sabine Blum 
Service d’Hématologie, Centre Hospitaler Universitaire Vaudois 
(CHUV), Lausanne, Switzerland
We report on two cases of argatroban overdoses in heparin-induced-
thrombocytopenia (HIT) context. 
Case n°1: A 68 year-old woman taking acenocoumarol is diagnosed 
with HIT, confirmed by functional HIPA test, a week after bridging to 
low-molecular-weight heparin for an intervention. Argatroban is 
immediately started and platelet count rapidly recovers. After surgery, 
acenocoumarol is resumed for 2 days when the patient accidentally 
receives 100 mg of argatroban by direct intravenous (iv) injection, 
instead of 100 µg per minute in continuous iv perfusion (1.1 µg/kg/min 
weighing 90.4 kg). 
Case n°2: A 94 year-old woman, hospitalized for heart failure, develops 
massive pulmonary embolism under prophylaxis with unfractionated 
heparin. Argatroban is started for suspected HIT with high pre-test 
probability; HIT was later overturned. Because of miscalculation, she 
received for 9.5 hours a 10 fold dose: 116 µg iv continuous per minute 
(corresponding to about 66 mg) instead of 11.6 µg per minute  
(0.2 µg/kg/min weighing 58 kg). 
Outcome: Case n°1: Right after the event, PT is <9%, aPTT 146 sec, 
argatroban concentration by anti-IIa activity >5 µg/ml (therapeutic 
range: 0.4–1.0 µg/ml). The patient receives 600 UI of prothrombinic 
complex and 10 mg of vitamin K iv. Two hours later, PT is 46%,  
aPTT 53 sec., argatroban 0.55 µg/ml. Four hours later, argatroban 
concentration is 0.26 µg/ml and infusion is resumed. The patient was 
closely observed and did not present any complication. She had no 
organ dysfunction (fig. 1). 
 

Case n°2: Four hours after starting the overdosed argatroban infusion, 
PT is <9%, aPTT >150, argatroban concentration 1.6 µg/ml. The 
infusion is interrupted 5.5 hours after this result. For 43 hours after 
interruption, argatroban concentration remains >2 µg/ml. At 43 hours, 
argatroban was 1.32 µg/ml and aPTT 143 sec. The patient had a 
severe renal impairment (clearance 20–25 ml/min/1.73 m2) and liver 
dysfunction (direct bilirubin 30 µmol/l), and unfortunately died a few 
days later. She had multiple ecchymosis and petechiae. An autopsy 
was not performed (fig. 2). 

Conclusion: Argatroban might be considered safe because of its 
short half-life (approx. 45 min). However, elimination rate in overdosing 
with liver failure or third space is very slow. Renal impairment does not 
affect the elimination. In addition, infrequently used drugs must be very 
carefully prescribed and administered by a skilled team with a 
continuous quality control system. 
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ETV6-ABL1-positive myeloproliferative neoplasia
Nathan Wolfensberger1, Alicia Rovó1,  
Elisabeth Oppliger Leibundgut1, Valérie Parlier2, Peter Keller1 
1Hämatologie, Universität Bern, Bern; 2Service de Génétique Médicale 
Laboratoires, Unité de Génétique du Cancer, Lausanne, Switzerland
The diagnosis of myeloproliferative neoplasms depends on 
morphological and molecular patterns; diagnostic difficulties arise in 
cases with rare mutations and genetic abberations. We report the case 
of a 25-year-old male of nigerian origin presenting with unspecific 
right-side hip pain to his general practitioner. The CBC showed 
anemia, thrombocytopenia and leukocytosis, the patient was 
transferred to the department of hematology of the university hospital 
of Bern. Admission blood count was WBC 82.5 G/l, Hb 72 g/l and 
platelet count 83 G/l. The WBC differentiation showed neutrophil 
granulocytes 46 G/l, eosinophils 6.6 G/l, monocytes 9.07 G/l and 
lymphocytes 2.06 G/l, presence of few basophils but no basophilia. 
There were less than 10% of myeloid precursors, dysplasia was not 
relevant, the morphological picture was suspicious of chronic myeloid 
leukemia (CML). Dry tap bone marrow aspiration. The bone-marrow 
biopsy supported the hypothesis of chronic myeloid leukemia in 
chronic phase. Two samples of peripheral blood showed negative 
results on two different RT-PCR’s specific for BCR-ABL1. Further 
cytogenetic investigations revealed a translocation between 
chromosomes 9 and 12 resulting in the fusion protein ETV6-ABL1, the 
diagnosis of CML was therefore excluded. Ten weeks after start of 
therapy with nilotinib (400 mg bid) the patient reached complete 
hematologic remission. Molecular analysis showed a 2 log reduction of 
ETV6-ABL1 transcripts. The final diagnosis following the current WHO 
criteria for myeloid diseases classification impose difficulties due to the 
overlap between different entities. Since 1995, 29 hematological cases 
with ETV6-ABL1 fusion protein have been published, these cases 
have been associated with acute leukemias (myeloid and lymphoid), 
and also with different subtypes of chronic myeloid neoplasms. Due to 
the confounding morphological characteristics we consider that 
patients with specific fusion proteins deserve to be classified as a 
separate entity, in this case we would rather entitle it MPN with 
ETV6-ABL1 fusion protein. 
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Biological markers of hemostasis and endothelial  
activation in patients with a haematological malignancy  
with or without stem cell transplant
Tobias Andreas Buser1, Maria T. Martinez2, Christina A. Arranto2, 
Beatrice Drexler2, Astrid Tschan-Plessl2, Dimitrios A. Tsakiris2 
1Innere Medizin; 2Hämatologie, Universitätsspital Basel, Basel, 
Switzerland
Introduction: Changes in the hemostatic system are common in 
patients undergoing chemotherapy, autologous or allogeneic HSCT.  
In this study we analysed the changes of thrombin generation and von 
Willebrand factor (vWF) levels in patients undergoing chemotherapy, 
autologous or allogeneic HSCT. We studied possible associations, 
including acute GVHD, thrombosis, time to engraftment, and bleeding 
complications. 
Methods: Seventy-six patients undergoing chemotherapy, autologous 
or allogeneic HSCT at the University Hospital Basel between 2005 
and 2008 took part in this study. Blood samples were collected before 
conditioning therapy (median day –2), in an early phase of treatment 
(median day +12), and at a later point in time (median day +24). 
Thrombin generation was measured by calibrated automated 
thrombogram (CAT), vWF was measured by functional and 
immunological assays. Clinical data was obtained by reviewing 
medical records. 
Results: Forty-two patients (55.2%) received allogeneic HSCT, 
seventeen patients (22.4%) received autologous HSCT, and seventeen 
patients (22.4%) received chemotherapy. Thrombin generation 
decreased in all three groups to about 50% of the initial value. Patients 
undergoing autologous or allogeneic HSCT showed significantly  
(p = 0.026 and p = 0.01) higher vWF levels than patients undergoing 
chemotherapy. Eighteen patients (42%) receiving allogeneic HSCT 
developed GVHD, vWF levels in patients with GVHD were significantly 
(p = 0.008) higher than in patients without GVHD. Nine patients 
(11.8%) had a thrombotic event and sixteen patients (21.1%) had a 
bleeding complication. In these patients with or without a thrombotic 
event or a bleeding complication no significant difference in thrombin 
generation or vWF levels were found. Splitting vWF levels into high 
and low values our data showed no difference (p = 0.113) between 
time to engraftment in allogeneic or autologous HSCT and levels of 
vWF. 

Figure 1

Figure 2
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after four courses. After this complete CNS remission, standard 
treatment with FCR (fludarabine, cyclophophamide, rituximab) was 
introduced.
Conclusion: CLL with central nervous system infiltration is a rare 
disease with no treatment consensus. Our therapeutic approach was 
intensive due to the severity of the neurologic disease, with a very 
good clinical and radiological response. 
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Sequential treatment with all five available tyrosine  
kinase inhibitors and successful re-exposure after  
recurrent pleural effusion to Dasatinib in an elderly  
patient with CML
Filipe Martins1, Olivier Spertini2, Francesco Grandoni2, Sabine Blum2 
1Hématologie/Oncologie, CHUV – Centre Hospitalier Universitaire 
Vaudois; 2CHUV, Lausanne, Switzerland
Successive discovery of new therapeutic agents in the past two 
decades has transformed our management of chronic myeloid 
leukaemia (CML). The discovery of tyrosine kinase inhibitors, Imatinib 
initially, followed by second and third generation agents, completely 
changed the treatment spectrum, response rates and survival of CML 
patients. These new drugs also brought their specific side effects to 
the challenge of treating this haematological malignancy. In this case 
report, we describe the clinical case of an elderly patient diagnosed 
with chronic phase CML at the age of 81 years, and the difficulty to 
find a treatment combination to keep her in haematological and if 
possible molecular remission over a period of more than five years. 
She was resistant to Imatinib, Nilotinib and Bosutinib treatment due to 
ABL F359V mutation with severe side effects to Ponatinib, Bosutinib, 
Dasatinib and Interferon. Dasatinib treatment had to be discontinued 
after reaching molecular response, due to relapsing pleural effusions 
on more than one occasion. Ponatinib treatment, despite resulting in 
complete molecular response with undetectable BCR-ABL, had to be 
discontinued because of severe arterial thrombotic events. Because  
of her age, allogeneic stem cell transplantation was not feasible. Every 
time TKI treatment was stopped, she rapidly lost haematological 
response and relapsed to chronic phase CML with severe 
thrombocytosis, further complicating thrombotic side effects of 
Ponatinib treatment. Control of thrombocytosis with hydroxyurea was 
possible, but resulted in agranulocytosis. We outline the successful 
reintroduction of Dasatinib with careful dose adjusting and concomitant 
corticoid treatment, giving an example of how available therapeutic 
arsenal, pharmacological knowledge, and clinical practice worked 
together to preserve quality of life and maintain the goal of remission. 

P463

An unusual presentation of a complex  
hemoglobinopathy
Rudolf Benz1, Kaveh Samii2 
1Klinik für Innere Medizin, Abteilung für Hämatologie und Onkologie, 
Kantonsspital Münsterlingen, Münsterlingen; 2Service d’Hématologie 
HUG, Labroatoire d’Hématologie Speciale, Geneve, Switzerland
Case: A 57-year-old patient from Thailand was hospitalized due to 
fatigue and polydipsia. A blood glucose at admission of 32.7 mmol/l 
lead to the diagnosis of a new onset diabetes mellitus. HbA1c was 
remarkably low (8.1%) compared to the initial blood glucose. An insulin 
based treatment regimen normalized the glucose. Additionally, signs of 
liver cirrhosis with hepatosplenomegaly were present in a CT scan and 
a ferritin of 3142 µg/l was measured. A ferriscan proved a severe iron 
overload in the liver (27.7 mg/g; Norm 0.17–1.8 mg/g; >15 mg/g greatly 
increased risk of complications). Hemochromatosis mutations in the 
HFE1-gen (type 1), transferrin 2 (type 3) and ferroportin (type 4) genes 
were ruled out. Other causes for cirrhosis were also excluded. Cardiac 
function was normal. A marked microcytic anemia (Hb 71 g/l, MCV  
50 fl) together with the ferritin of 3142 µg/l was suggestive for 
thalassemia with secondary non-transfusion dependent iron overload. 
The diagnosis of a compound heterozygous α-thalassemia (Hb Paksé 
and type I deletion SEA) associated with a Hb E using electrophoresis, 
HPLC, IEF and sequencing was made. 
Interpretation: Taking the results together, the massive iron overload 
was interpreted as consequence of the hemoglobinpathy even though 
the patient was non-transfusion dependent. In addition, the iron 
overload was the likely cause for the diabetes mellitus and the 
beginning liver cirrhosis. The comparatively low HbA1c was a 
consequence of the shorter half-life of the erythrocytes. 
Therapy: Iron chelation therapy with Deferasirox was initiated and was 
well tolerated. With a dose of 1000 mg/day, the ferritin could be 
reduced to 2023 µg/l within 9 months. 
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Unusual presentation of heparin-induced  
thrombocytopenia (HIT)
Inga Hegemann1, Andreas Greinacher2, Jan-Dirk Studt1, Brigit Brand1 
1Klinik für Hämatologie, Universitätsspital Zürich, Zürich, Switzerland; 
2Institut für Transfusionsmedizin, Universität Greifswald, Greifswald, 
Germany
Background: HIT is a prothrombotic adverse drug reaction occurring 
in 1 in ~5000 hospitalized patients, varying on the clinical situation and 
heparin source. Typically platelet count decrease starts between day  
5 and 10 after start of heparin characterized by a fall >50% with a 
typical nadir between 40–80 G/l, rarely <20 G/l.
Case: Here we describe a 75 year old female with traumatic cerebral 
injury followed by pneumonia, sepsis and stroke. Subsequently she 
was treated with prophylactic dose unfractionated heparin (UFH), 
followed by low molecular weight heparin (LMWH) and finally by 
therapeutic UFH when pulmonary embolism occurred on day 10. She 
had already developed a major platelet count fall on day 9, the day 
before the pulmonary embolism, with a nadir of 4 G/l. The 4T-Test (1) 
resulted in a high probability for heparin-induced thrombocytopenia 
(Score 6 of 8).This was confirmed by a positive antibody 
chemiluminiscense test (IgG and total immunoglobulins) and the 
patient was treated with bivalirudin in therapeutic dose which initially 
led to an increase of the platelet count. After initial platelet count 
increase 2 days after initiation of bivalirudin the platelet count 
decreased again at day 8 despite sufficient anticoagulation. Under the 
assumption of an additional immunological mechanism steroids were 
administered without any effect on the platelet count. As the patient 
also received piperacillin/tazobactam to treat infection additional drug 
dependent thrombocytopenia was suspected. After stopping the 
antibiotics and continuing the anti-thrombotic therapy platelet counts 
normalized. Serologically the functional HIPA-Test (heparin induced 
platelet antibodies) was found positive, confirming HIT. In addition IgG 
antibodies were demonstrated in the patient’s serum which strongly 
reacted with piperacillin loaded platelets.
Conclusion: In case of a very low platelet nadir <10 G/l one should 
consider other or additional immunological reasons for 
thrombocytopenia e.g. drug-dependent platelet antibodies, which may 
even coincide with HIT.

1 Lo G K, et al. J Thromb Haemost. 2006;4:759–65. 
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A rare presentation of a frequent disease:  
chronic lymphocytic leukaemia with prominent  
involvement of the central nervous system
Francesco Grandoni, Mathilde Gavillet, Filipe Martins,  
Sabine Blum, Anne Cairoli 
Service d’Hématologie, CHUV, University Hospital of Lausanne, 
Lausanne, Switzerland
Introduction: Chronic lymphocytic leukaemia (CLL) is the most 
common adult leukaemia but involvement of the nervous system is 
reported in less than 1% of cases. We describe the case of a woman 
who presented unilateral loss of vision and progressive neurologic 
deterioration. 
Description: A 68-year-old woman presented an abrupt loss of vision 
of the left eye at the end of 2014. An optical neuritis was diagnosed 
and treated with high doses of steroids without improvement. In 
September 2015, she described progressively worsening asthenia, 
dizziness, dysphagia and dysarthria. At the physical examination, the 
patient presented severe hypotension. Neither hepatosplenomegaly 
nor enlarged lymph nodes were noted. She presented blindness of the 
left eye, a right facial paresis, distal paresis of the upper and lower 
limbs. Complete blood count showed lymphocytosis of 8.4 × 109/l  
and mild thrombocytopenia of 107 × 109/l. Infectious as well as 
immunological diseases could be ruled out. CT scan showed only 
infracentimetric mediastinal and hilar lymph nodes. Central Nervous 
System (CNS) MRI highlighted multiple lepto-meningeal nodular 
lesions of the brain stem, the cervical cord, and of the periventricular 
spaces. The radiologic differential diagnosis included granulomatosis, 
infection and malignancy. Cerebrospinal fluid analysis showed a 
hyperproteinorachia (510 mg/l) and a pleocytosis (23 leucocytes/mm3). 
Flow cytometry demonstrated a monoclonal lymphoproliferative 
disease, consistent with classical CLL. Bone marrow examination 
showed 40 to 70% CLL infiltration. NGS analysis did not reveal  
TP53 mutation. The patient was diagnosed with the rare primary 
presentation of severe and disseminated CNS CLL. She was treated 
with five courses of intrathecal chemotherapy (DepoCyte®) high dose 
methotrexat (2 g/m2) and rituximab (375 mg/m2). After the third course, 
the neurological symptoms markedly improved. CNS MRI normalised 

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



SGH 

GASTGESELLSCHAFT SGH / SOCIÉTÉ CONVIÉE SSH: POSTER 89

validated by comparison with human expression profiles derived from 
the HOVON AML database.
Results: Exploiting pERK and pAKT as established read-outs of 
RAS-dependent MAPK and PI3K pathway activation, no correlation  
to EVI1 status was found, particularly not to inv(3)/t(3;3). Such 
proliferative signatures were largely restricted to EVI1– cell lines, 
instead. Vice versa, we uncovered a marked up-regulation of cKIT 
(alias stem cell factor (SCF) receptor) expression and STAT signaling 
activity across all EVI1+ cell lines, which was largely absent from 
EVI1– samples. Co-regulation of EVI1, cKIT and STAT genes was 
reconfirmed also in n = 32 human MLL-driven AML patient entries as 
derived from the HOVON database. FACS analyses finally uncovered a 
CD34+/CD38– population (reminiscent of HSCs) within all EVI1+ 
samples, whereas no such population was seen in the analyzed 
EVI1– cell lines. 
Conclusion: Based upon these findings we speculate that EVI1+ 
AMLs may most generally have a clonal origin amongst HSCs 
(characterized by CD34+, CD38– and cKIT expression) rendering these 
leukemias particularly resistant to cytostatic therapy. Other types of 
AML may also originate from progenitor cells and acquire self-renewal 
capacity as part of their transformation. We are currently further 
validating these observations in functional assays and larger patient 
cohorts in collaboration with the HOVON group. 
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INV(16) AML engraftment in human cytokine  
knock-in mice
Jana Ellegast1, Philipp J. Rauch1, Rouven Müller1, Yasuyuki Saito1, 
Jeroen Goede2, Davide Soldini3, Richard Flavell4, Markus G. Manz1 
1Klinik für Hämatologie, Universität und Universitätsspital Zürich, 
Zürich; 2Kantonsspital Winterthur, Winterthur; 3Institut für Pathologie, 
Universität und Universitätsspital Zürich, Zürich, Switzerland;  
4Yale University, New Haven, CT, United States
Introduction: Acute myeloid leukemia (AML) is a devastating 
hematopoietic stem and progenitor cell disease. AML engraftment in 
murine models allowing in vivo studies has been limited to more 
aggressive AML and cell lines. Favorable-risk human acute myeloid 
leukemia (AML) engraft poorly in currently mostly used immuno-
deficient mice, possibly due to insufficient environmental support of 
these leukemia entities. 
Methods: We transplanted sub-lethally irradiated newborn MI(S)TRG 
mice [1] with human AML blasts with good risk alterations (isolated 
NPM1 mutation or inv(16)). To further study the role of GM-CSF, IL-3 
and M-CSF, we employed MSTRG and TpoSIRP mice lacking knock-in 
genes for human GM-CSF and IL-3 (MSTRG), and M-CSF (TpoSIRP).
Results: Engrafted NPM1mut AML more closely reproduced the primary 
immunological phenotype in cytokine knock-in mice but did not 
demonstrate higher engraftment levels in comparison to NSG mice.  
In contrast, inv(16) AML engrafted with high efficacy and was serially 
transplantable in cytokine knock-in mice, but exhibited virtually no 
engraftment in NSG mice. Selected use of cytokine knock-in mice 
revealed that human macrophage colony-stimulating factor (M-CSF) 
was required for inv(16) AML engraftment. Subsequent transcriptome 
profiling in an independent AML patient study cohort [2] demonstrated 
high expression of M-CSF receptor and enrichment of M-CSF 
inducible genes in inv(16) AML cases. 
Conclusion: This study provides a first xeno-transplantation mouse 
model for and informs on disease biology of inv(16) AML: our data 
suggests M-CSF dependency of this subtype.

1 Rongvaux et al. Nat Biotech. 2014.
2 Wouters et al. Blood 2009.
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Nicotinamide riboside is a potent stimulator  
of hematopoietic progenitor compartments
Nicola Vannini1, Vasco Campos1, Mukul Girotra2, Evangelos 
Stefanidis3, Aikaterini Semilietof3, Yannick Yersin1, Evangelos 
Panopoulos1, Loic Tauzin4, Eija Pirinen5, Dominique Vanhecke3, 
George Coukos3,6, Johan Auwerx5, Matthias P. Lutolf2,  
Olaia Naveiras1,7 
1Ibi/Laboratory of Regenerative Hematopoiesis; 2Ibi/Laboratory  
of Stem Cell Bioengineering, EPFL; 3Ludwig Center for Cancer 
Research; 4Flow Cytometry Platform; 5Ibi/Laboratory of Integrative and 
Systems Physiology, EPFL; 6Department of Oncology; 7Hematology 
Service, Department of Oncology, Centre Hospitaler Universitaire 
Vaudois (CHUV), Lausanne, Switzerland
Hematopoietic stem cells (HSCs) constitute the most extensively used 
adult stem cells treatment. Nevertheless, standard allogeneic HSC 

Conclusion: Iron overload in Asian patients has different 
pathomechanisms compared to patients with European descent. It can 
be seen in non-transfusion dependent patients with unusual 
hemoglobinopathies. The iron distribution is different to the transfusion 
dependent patients because the causing factor is a low hepcidin 
similar to hemochromatosis. Low hepcidin increases iron absorption 
and the release of the iron in the macrophages. Ferritin can therefore 
be underestimated. In patients with diabetes and thalassemia, HbA1c 
is not a reliable parameter. 
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Pain as unique manifestation of high titer  
anti-PF4/heparin antibodies
Monika Nagy Hulliger, Lorenzo Alberio 
CHUV – Centre Hospitalier Universitaire Vaudois, Lausanne, 
Switzerland
A 68 years old male patient was addressed for hematological care in 
the context of polycythemia vera (PV), recent proximal deep vein 
thrombosis (DVT), and newly diagnosed rectal tumour requiring 
resection. The patient had been known and treated for PV for 10 years. 
He had stable blood counts. His recently diagnosed left femoro-
popliteal thrombosis was treated by dalteparin. One week after the 
start of anticoagulation he signalled the apparition of extreme burning 
pain in the distal region of the left leg and in the right hand, starting  
1 hour after each injection of dalteparin. This extreme pain persisted 
for few hours despite anti-inflammatory and analgesic treatment. The 
switch from dalteparin to nadroparin did not affect the pain. Clinical 
examination showed discrete left lower limb edema, without ischemia. 
Imaging did not show an extension of the thrombosis. Discret 
thrombocytopenia (137 G/l) was the only anomaly of blood count. 
Coagulation tests were normal. The IgG-monospecific ELISA for 
anti-PF4/heprain antibodies was highly positive (OD 1.86; cut-off: 0.32). 
The HIPA test was negative, but local ELISA was highly positive too. 
Nadroparin was changed to fondaparinux allowing prompt and 
complete resolution of the pain. One month later a Doppler showed 
persistence of the thrombus without complete recanalization. Blood 
counts showed discrete anaemia and thrombocytosis, anti-PF4/
heparin antibody level decreased to OD 1.45. Rectal surgery was 
performed without complication 36 hours after the last dose of 
fondaparinux. Anticoagulation was resumed after the surgery with 
argatroban followed by fondaparinux 3 days later and during the 6 
month of chemotherapy (Xeloda). The patient was free of pain and the 
anti-PF4/antibody level decreased. The disappearance of the 
thrombus 1 month after the chemotherapy, normal blood count and 
progressive decrease of the anti-PF4/heparin titer (OD 0.43) allowed 
the withdrawing of anticoagulation. Because of temporal association of 
patient´s symptoms to heparin, peak plasma concentration, the high 
anti-PF4/heparin titer and the immediate disappearance of the 
extreme pain with resolution of thrombocytopenia during the use of 
fondaparinux, we consider our case report as a first description of an 
association between probably ischemic pain and high anti-PF4/
heparin antibodies. Clinicians should be aware that the presence of 
high titer of anti-PF4/heparin antibodies might be related to 
unexplained pain after injection of LMWHs. 
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A persistent, immanent stem cell signature  
within EVI1+ AML
Thorsten Schaefer1, Anna M. Paczulla1, Pontus Lundberg2,  
Dimitrios Tsakiris2, Jakob Passweg3, Claudia Lengerke1,3 
1Department of Biomedicine; 2Department of Diagnostic Hematology; 
3Division of Hematology, University Hospital Basel, Basel, Switzerland
Introduction: The transcription factor ecotropic viral integration site 1 
(EVI1) regulates hematopoietic stem cell (HSC) maintenance,  
but its overexpression is a recurring feature in myeloid leukemia. 
Overexpression of EVI1 frequently involves aberrations at its gene 
locus on chromosomal position 3q26. The best known example of 
which is inv(3)/t(3;3), which places an enhancer of the GATA2 gene  
in juxtaposition to EVI1. Transcriptome analysis recently identified a 
correlation between inv(3)/t(3;3) and mutations in the RAS signaling 
pathway in AML (Gröschel et al., 2015). Molecular details and 
functional implications of this finding however remain undefined.
Methods: 15 human AML cell lines of variable karyotype including five 
EVI1+ samples (two of which containing inv(3)/t(3;3), one a related, yet 
different translocation (i.e. t(3;7)), and two further EVI1+ cell lines w/o 
rearrangement at 3q26) were investigated by Western, qRT-PCR, 
FACS and NGS sequencing to uncover expression patterns and 
mutational signatures indicative of EVI1 activity. In vitro findings were 
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Microstructural analysis of the destruction  
and regeneration of the bone marrow microenvironment 
following myeloablative treatment
Ute Suessbier1, Hui Chyn Wong1, Alvaro Gomariz-Carillo1,  
Stephan Isringhausen1, Takashi Nagasawa2, Markus G. Manz1, 
Antonia M. Müller1, César Nombela-Arrieta1 
1Division of Hematology, University Hospital Zurich and University  
of Zurich, Zürich, Switzerland; 2Kyoto University, Kyoto, Japan
Introduction: In adult individuals, the bone marrow (BM) is the 
primary site of continuous, lifelong production of blood cells. The  
BM microenvironment provides a critical regulatory milieu that is 
responsible for orchestrating the maintenance of hematopoietic stem 
and progenitor cells (HSPCs) and their differentiation into different 
hematopoietic lineages. Beyond providing structural support, the 
vascular, mesenchymal and neural cells that form the non-
hematopoietic stromal framework of the BM, function as master 
regulators of hematopoiesis and HSC homeostasis. Hematopoietic cell 
transplantation after chemo/radiotherapy conditioning is the treatment 
of choice for various hematologic and non-hematologic malignancies. 
While the cytoreductive effects of myeloablative therapies in 
hematopoietic cells are extensively described, the alterations induced 
in the BM stromal scaffold remain underexplored. 
Methods: In our study we employ state of the art quantitative 
microscopy techniques requiring whole mount immunostaining of thick 
slices of tissues, optical clearing protocols, confocal microscopy and 
computational tools, to provide a 3D overview of the BM 
microenvironment at single cell resolution. Novel flow cytometric 
protocols enabling the study of stromal populations are additionally 
used to provide a comprehensive analysis of the effects of chemo/
radiotherapies in mesenchymal and vascular populations.
Results: As previously described, both lethal (950 cGy) and sublethal 
(475 cGy) doses of TBI induced a rapid and almost complete loss of 
HSPCs by day 4 post-irradiation. In mice subject to 5-FU treatment or 
sublethal TBI, HSPC numbers gradually started to recover by day 14. 
At early time points (day 3 and 4) loss of HSPCs correlated with 
distinct signs of destruction of the extracellular matrix, prominent 
vasodilation of BM sinusoidal vessels and a massive reduction in 
stromal cell numbers. Adipocytes appeared and gradually infiltrated the 
BM parenchyma and a complete loss of structural integrity of the 
mesenchymal stromal cell network was observed. Notably, the 
profound destructive effects derived from 5-FU treatment and sublethal 
TBI, were progressively reversed from day 14 post-treatment on, 
through a remarkable regenerative process that culminated at day 60, 
when normal tissue microarchitecture integrity was fully regained.
Conclusion: Our observations highlight the intrinsic regenerative and 
self-organizing capacity of BM tissues following chemo/radiotherapy. 
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Dynamics of the bone-marrow microenvironment  
during viral infection
Stephan Isringhausen1, Nike Kraeutler2, Ute Suessbier1,  
Patrick Helbling1, Larisa Kovtonyuk1, Markus Manz1,  
Annette Oxenius2, Cesar Nombela-Arrieta1 
1Experimental Hematology, Unispital Zurich; 2Institute of Microbiology, 
ETH Zurich, Zürich, Switzerland
Introduction: Hematopoiesis is the tightly regulated and hierarchically 
organized process by which all blood cells are continuously produced 
from a rare subset of Hematopoietic Stem cells (HSCs). During 
adulthood hematopoiesis takes place primarily inside the complex 
tissues found in the bone-marrow cavities (BM), which. comprise both 
cells of hematopoietic origin as well as a complex network of cells of 
mesenchymal, neural and vascular origin. Recent work has 
demonstrated that beyond providing a passive scaffold, BM stromal 
cells are critical regulators of different stages of hematopoiesis. 
Infection-induced Inflammatory stimuli induce major stress in the 
hematopoietic system triggering adaptive responses, which vary 
depending on the pathogenic agent. Although these effects have been 
extensively studied at the level of hematopoietic cells, surprisingly little 
is known on the damage that potent inflammation imposes on the BM 
stromal cells. We here hypothesize that strong inflammatory cues can 
indeed lead to major changes in the stromal framework, which in turn 
can result in dysfunction of BM hematopoiesis. 
Methods: In order to induce acute and chronic viral infections in mice 
we are making use of the highly-established lymphocytic 
choriomeningitis virus (LCMV). We hereby combine established in vitro 
and in vivo assays with cutting-edge 3D imaging technologies recently 
established in our lab to study the alterations viral infections evoke in 
the BM.

therapy for hematological malignancies is still a very risky procedure 
with early mortality close to 40%, mostly due to infectious 
complications secondary to the lag of severe neutropenia subsequent 
to bone marrow ablation. The development of strategies to stimulate 
blood recovery during the immediate post transplant period is crucial 
to avoid severe infections and decrease morbid-mortality associated 
with HSC transplantation. Here we show that treatment of mice with 
the natural vitamin and NAD+ precursor nicotinamide riboside (NR), 
used as a nutritional supplement, dramatically improves survival and 
blood recovery after transplantation. The effect of NR is exerted 
through modulation of mitochondrial activity in the most primitive 
hematopoietic compartments, resulting in an expansion of 
hematopoietic progenitor cells while preventing HSC exhaustion. Our 
work demonstrates that NR, and possibly other NAD+ precursors, 
could be used as safe drug to improve outcome and to reduce 
hospitalization period of post transplanted patients. 
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Construction of a mature B-cell lymphoma database  
in the Infinicyte™ software and comparison of the  
database-guided diagnosis with expertise-guided diagnosis
Paul Duwe1, Jan Dirks2, Beatrice Drexler2, Dimitrios Tsakiris2 
1Universitätsspital Basel; 2Diagnostische Hämatologie, 
Universitätsspital Basel, Basel, Switzerland
Introduction: Immunophenotyping of hematological neoplasia is 
complex and requires knowledge of physiological and aberrant antigen 
expression and maturation patterns. Novel flow cytometry software can 
perform an „automated population separation“ (APS) analysis, 
integrating all measured parameters. In combination with a database 
of reference cases, new cases can be compared with and assigned  
to predefined entities. The objective of this study was to create a 
database for mature B-cell lymphomas in the Infinicyte™ software 
(Cytognos) and compare a database-guided diagnosis with an 
expertise-guided diagnosis.
Methods: We retrospectively screened the flow cytometry data of 
cases diagnosed with B-cell lymphomas between 2010 and 2015 in 
our center. Only cases with confirmed diagnoses according to World 
Health Organisation 2008 criteria were included in the database.  
We included ≥20 cases for each of the following entities: Chronic 
lymphocytic leukemia (CLL), mantle cell lymphoma (MCL), hairy  
cell leukemia (HCL), folliculare lymphoma (FL), lymphoplasmacytoid 
lymphoma (LPL). For marginal zone lymphoma (MZL) due to lack of 
data only 10 cases could be included. 
Results: Data preparation (file merge and data calculation) with the 
Infinicyte™ software was successful in all cases and set up of the 
database was convenient. Clustering of all cases of one versus the 
other entities showed good discrimination between all entities, except 
LPL and MZL, which showed considerable overlap (see fig. 1A). To the 
test the accuracy of the database, we compared the database-guided 
diagnosis with the expertise-guided diagnosis for 20 additional 
lymphoma cases and found good overall agreement. Cases in which 
subsequent histological and molecular results contradicted our initial 
diagnosis by flow cytometry could not be assigned to a specific entity 
by the database-guided strategy and therefore prevented misdiagnosis 
by assigning to a wrong entity (Exemplary case in fig. 1B).
Conclusion: Our results show that a flow cytometry mature B-cell 
lymphoma database created by the Infinicyte™ software is convenient 
and easy to set up, as long as data standardization between all files is 
warranted. We postulate that such a database is useful for training 
purposes, as well as for correct classification of challenging cases 
(e.g. overlapping phenotypes, aberrant scatter characteristics/ 
fluorescence intensities or composite hematological malignancies). 

Figure 1
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planned, fibrinogen replacement was increased in the conception 
period to avoid fibrinogen levels <0.5 g/l. Based on limited available 
data in the literature, fibrinogen trough levels of ≥0.5 g/l, peak levels of 
>1.0 g/l were aimed during gestation. Therefore, fibrinogen substitution 
had to be increased from 12 weeks of gestation from 6 g to 11 g 
Haemocomplettan® weekly distributed into 2 to 3 doses. An 
uncomplicated prenatal course was observed until 36 weeks and  
2 days, when the patient presented with vaginal bleeding due to partial 
placental abruption emerging 64 hours after the last fibrinogen 
substitution. 6 g Haemocomplettan® was substituted urgently aiming 
fibrinogen level of ≥1.5 g/l for Cesarean section under continuous fetal 
cardiotocographic monitoring. At fibrinogen level of 1.0 g/l, 
thromboelastometry showed astonishingly normal clot formation and 
firmness. During intervention 1 g tranexamic acid and 1250 IU factor 
XIII concentrate were administered resulting in blood loss of 1200 ml. 
A healthy neonate was born and the mother was in a stable condition 
postoperatively. To prevent postpartum thromboembolic complications, 
prophylactic anticoagulation with dalteparin 5000 IU/day was initiated 
12 hours after delivery and maintained for 2 weeks. Regular 
replacement of fibrinogen every 2nd week was continued.
Conclusion: With tight coagulation management, the pregnancy 
proceeded successfully without any life threatening complications. 
Incorporation of thromboelastometry might improve judgement of low 
fibrinogen levels. 
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Effects of therapeutic dosage rivaroxaban treatment  
on point-of-care assays used for assessment  
of haemostasis and platelet function
Michael Nagler1,2, Lorenzo Alberio3, Anne Angelillo-Scherrer1,  
Lars M. Asmis4, Pierre Fontana5, Wolfgang Korte6, Adriana Mendez7, 
Pirmin Schmid8, Hans Stricker9, Jan-Dirk Studt10, Dimitrios A. 
Tsakiris11, Walter A. Wuillemin8 
1Department of Haematology and Central Haematology Laboratory, 
Inselspital Bern University Hospital; 2Department of Clinical Research, 
University of Bern, Bern; 3Service of Hematology and Central 
Laboratory of Haematology, Centre Hospitalier Universitaire Vaudois 
and University of Lausanne, Lausanne; 4Unilabs Zurich, Zurich; 
5Division of Angiology and Haemostasis, University Hospital of 
Geneva, Geneva; 6Institute for Clinical Chemistry and Haematology, 
Cantonal Hospital St. Gallen, St. Gallen; 7Center for Laboratory 
Medicine, Cantonal Hospital Aarau, Aarau; 8Division of Haematology 
and Central Haematology Laboratory, Luzerner Kantonsspital, 
Lucerne; 9Division of Surgery, Regional Hospital La Carita, Locarno; 
10Division of Haematology, University Hospital and University of 
Zurich, Zurich; 11Diagnostic Haematology, University Hospital of Basel, 
Switzerland
Background: Interpreting results of point-of-care tests (POCT) used 
for assessment of haemostasis and platelet function is challenging in 
patients treated with direct oral anticoagulants. 
Aim: We aimed to study the effects of therapeutic dosage rivaroxaban 
treatment on commonly used POCT assays systematically in a joint 
assessment.
Methods: Blood samples were taken before and exactly three hours 
after administration of 20 mg rivaroxaban to 21 healthy volunteers in  
a prospective, multicenter validation study (RivaMoS 2; local ethical 
committee #12041; clinicaltrials.gov NCT01710267). Citrated whole 
blood samples were analyzed with thromboelastometry (ROTEM®)  
and a platelet function analyzer (INNOVANCE® PFA-200), hirudinated 
whole blood with multiple electrode aggregometry (Multiplate®),  
and capillary blood with a POCT coagulometer (CoaguChek® XS). 
Rivaroxaban plasma levels were determined using liquid 
chromatography-mass spectrometry.
Results: Test results were significantly altered in important 
thromboelastometry parameters (CT INTEM: mean difference 56.1 s, 
95% CI 41.8, 70.3; CT EXTEM: 47.5 s, 95% CI 37.8, 57.1; MCF 
EXTEM: 2.2 mm, 95% CI 1.3, 3.1; CT HEPTEM: 50.1 s, 95% CI 34.7, 
65.6), and capillary prothrombin times (3.8 s, 95% CI 3.3, 4.2; INR: 
0.32, 95% CI 0.27, 0.38; Quick: –36.1, 95% CI –32.3, –39.9). No 
significant changes were observed in platelet function tests (except 
PFA-ADP: 9 s, 3.2, 14.8, p = 0.004). However, correlation with 
rivaroxaban plasma levels was low for most thromboelastometry 
parameters (r = 0.1 to 0.58), and moderate for capillary PT 
measurements (r = 0.64 to 0.76). Sensitivity to detect rivaroxaban 
treatment at peak levels was low for most thromboelastometry 
parameters (0.0 to 0.33, except CT EXTEM: 0.95), and moderate for 
PT measurements (0.86 to 0.90). In addition, the range of changes 
observed within the individual tests was wide.
Conclusions: Therapeutic dosage rivaroxaban treatment affects a 
number of thromboelastometry and PT parameters at peak levels but 

Results: Our preliminary data suggests a profound and sustained 
reduction in the number of hematopoietic stem cells (HSCs), which 
correlates with a downsizing of the population of endothelial and 
mesenchymal stromal progenitor cells and a decrease in their capacity 
to produce HSPC-sustaining factors. We are currently investigating the 
precise mechanisms driving viral-induced BM tissue alterations.
Conclusion: These results highlight the pivotal role of BM stromal 
cells in dynamic modulation of hematopoiesis during inflammation. 

P471

Cerebrospinal fluid (CSF) cell counts: manual  
or automated?
Funda Kilic, Nicole Grether, Dimitrios A. Tsakiris 
Labormedizin, Diagnostische Hämatologie, Universitätsspital Basel, 
Basel, Switzerland
Background: In our laboratory CSF cell counts are traditionally 
performed by manual microscopy using the Fuchs-Rosenthal counting 
chamber. This procedure is time-, labour- and cost-intensive and 
requires experienced laboratory staff. Alternatively, there are several 
automated hematology analyzers to quantify the total cell count. 
Interestingly, in external quality control programs manual cell counts 
have always been less successful as the automated ones. Is actually 
the manual method obsolete for CSF samples, which typically have 
low cell counts, often less than 50 cells/µL? The objective of this study 
was to evaluate the correlation and agreement of cell count and 
differentiation among Fuchs-Rosenthal chamber and automated 
method using Sysmex XN-1000 as an analyzer. 
Methods: Sysmex XN-1000 offers automated standardized 
quantification of white blood cells (WBCs) in body fluids (BF), with 
differentiation of polymorphonuclear cells (PMNs) and mononuclear 
cells (MNCs). Comparison of WBC, PMN and MNC between the 
manual and the automated method was performed for 241 CSF 
samples. To study the ability to discriminate between PMNs and 
MNCs, 24 cytospin slides were prepared, air dried and stained using 
RAL Stainer MCDh reagent. All CSF samples were measured within  
2 hours after sampling. The specimens were counted manually (after 
staining with Samson’s reagent) in the Fuchs-Rosenthal chamber and 
analyzed on the Sysmex XN-1000 simultaneously. 
Results: The Passing & Bablok correlation was good between manual 
and automated leukocyte counts (r2 = 0.97). At low cell counts  
<20 cells/µl the correlation was weaker (r2 = 0.75) but the absolute 
Bias obtained by Blant Altman Plot had the amount of only 0.8 cells/µl. 
For manual WBC range of 0 to 5 cells/µL the corresponding Sysmex 0 
to 95th percentile range is 0 to 6 cells/µL. The intra-assay variation 
(mean CV %) for total low cell count <20 cells/µl in CSF of the Sysmex 
XN-1000 was 9.8%. Overall agreement between the XN-1000 and 
cytospin slides was observed concerning differentiation in PMN and 
MNC. 
Conclusions: Due to high imprecision at low WBC counts (<20 cells/
µl) and good agreement with the manual method, the XN-1000 is a 
favourable alternative to the labour-intensive, time-consuming and 
potentially less reliable manual counting. Further analysis of the 
automated flagging algorithms for abnormal cell distributions in body 
fluid samples is needed and will help define criteria for microscopic 
review. 
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Case report: gestational and peripartum coagulation 
management of congenital afibrinogenemia
Oliver Vilinovszki1, Inga Hegemann1, Christian Haslinger2,  
Donat R. Spahn3, Brigitte Brand1 
1Division of Hematology; 2Department of Obstetrics; 3Institute of 
Anesthesiology, University Hospital Zurich, Zurich, Switzerland
Background: Congenital afibrinogenemia is a rare hemostatic 
disorder with an estimated prevalence of 1 per million. It is genetically 
characterized by homozygous or compound heterozygous mutations 
in the fibrinogen gene cluster that result in non-detectable plasma 
fibrinogen levels. Besides bleeding tendency, clinical manifestations 
include spontaneous abortion during the first trimester and 
thromboembolic complications even without replacement therapy. 
Since 1985, few cases of successful pregnancies with congenital 
afibrinogenemia were described.
Case: The 28-year-old Caucasian patient was diagnosed with 
congenital afibrinogenemia on the occasion of severe umbilical 
bleeding. Prophylactic therapy of regular fibrinogen concentrate 
(Haemocomplettan®) replacement every 2nd week resulted in a largely 
uncomplicated clinical course, apart from a missed abortion at 6 
weeks and an ectopic pregnancy. The actual pregnancy was carefully 
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Patient and methods: FVII and FX activity was 24% and 50%, 
respectively. Bleeding history was unremarkable, including repetitive 
transurethral resection of urothelial carcinoma. Genetic investigation 
revealed a heterozygous deletion of the entire FVII and FX genes. In 
addition, a hemizygous M2 polymorphism of the FVII gene was 
detected as a cause of the more pronounced FVII deficiency. Due to 
severe MV insufficiency MV replacement was performed using ECC.  
A standard protocol was followed which included the administration of 
high doses of heparin. 
Results: In accordance with the patient’s unremarkable bleeding 
history MV replacement with ECC was performed without difficulty.  
No hemostatic agents were administered before, during, or after the 
intervention. However, due to the preexisting deficiency of the vitamin 
K-dependent FVII and FX, anticoagulation using a vitamin K 
antagonist was a priori deemed unfeasible. Therefore, a biological 
valve replacement was chosen. 
Conclusion: In our experience extensive surgery including ECC is 
feasible in patients with combined FVII and FX deficiency, and does 
not usually require additional hemostatic interventions. 
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Cladribine, cytarabine and idarubicin (CLAG-Ida)  
salvage chemotherapy in relapsed acute myeloid  
leukemia (AML)
Chantal Fridle, Urban Novak, Katja Seipel, Thomas Pabst 
Department of Medical Oncology, University Hospital/Inselspital, Bern, 
Bern, Switzerland
Background: The majority of patients with acute myeloid leukemia 
(AML) eventually still die of their disease, and prognosis for relapsing 
AML patients remains particularly dismal. Allogeneic stem cell 
transplantation in second complete remission is considered standard 
of care for relapsing AML patients; however, there is no well 
established standard salvage chemotherapy regimen for relapsed AML 
patients. In Switzerland, the CLAG-Ida regimen comprising cladribine, 
cytarabine and idarubicin (CLAG-Ida) is widely used; however, an 
evaluation of its safety and efficacy has not been reported so far. 
Methods: This retrospective, single-center study summarizes a cohort 
of all adult relapsing or refractory AML patients receiving one or two 
cycles of CLAG-Ida salvage second-line chemotherapy between July 
2012 and January 2015 at the University Hospital of Bern, Switzerland. 
Results: A total of 22 patients (median age 52.2 years; range 19–72 
years) received at least one cycle of CLAG-Ida chemotherapy, and 4  
of these 22 patients had a second cycle. 11 patients (50%) achieved a 
second complete remission, and 9 of the 22 patients ultimately 
underwent allogeneic transplant after a median of 2.8 months after 
diagnosis of relapse. The median overall survival was 4.8 months, and 
the 1-year OS was 27% (6/22 pts). Among the 16 deaths, one patient 
died during CLAG-Ida re-induction, and one patient died from 
infectious complications after allogeneic transplantation, whereas the 
other 14 deaths were related to AML progression. The importance of 
achieving a second CR is highlighted by the observation that all 
patients not achieving CR2 died within 10 months after diagnosis of 
relapse whereas all patients surviving 12 months or longer had 
achieved CR2. 
Conclusion: Our data suggest a promising rate of CR2 following 
CLAG-Ida salvage treatment in adult relapsing AML patients allowing a 
substantial proportion of such patients to proceed to allogeneic stem 
cell transplantation in second remission. This analysis is currently 
extended to include the experiences of additional Swiss centers, and 
updated results will be presented at the meeting. 
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Comparison of three or fewer high-dose chemotherapy  
cycles as salvage treatment in germ cell tumors in first  
relapse
Flavio Gössi1, Martin Spahn2, Martin Zweifel1, Panagiotis Samaras3, 
Axel Mischo4, Frank Stenner5, Urs Hess6, Dominik Berthold7,  
Mario Bargetzi8, Julian Schardt1, Thomas Pabst1 
1Department of Medical Oncology, University Hospital/Inselspital, 
Bern; 2Department of Urology, University Hospital/Inselspital, Bern; 
3Department of Medical Oncology, University Hospital, Zurich; 
4Department of Urology, University Hospital, Zurich; 5Department of 
Medical Oncology, University Hospital, Basel; 6Department of Medical 
Oncology, Kantonsspital, St.Gallen; 7Department of Urology, University 
Hospital, Lausanne; 8Department of Hematology, Kantonsspital, 
Aarau, Switzerland
Purpose: Sequential high-dose chemotherapy (HDCT) with 
autologous stem cell transplantation is a curative option in relapsing 
germ cell tumor (GCT) patients. However, the optimum number of 

does not relevantly changes observed platelet function tests. However, 
assays appear not suitable to monitor drug levels because of a limited 
sensitivity and correlation to rivaroxaban plasma levels. In addition, the 
degree of changes is predictable for PT measurements only. 
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Effects of rivaroxaban treatment on prothrombin  
and activated partial thromboplastin times: a prospective, 
multicenter evaluation study in different reagents  
and analyzers
Michael Nagler1,2, Lorenzo Alberio3, Anne Angelillo-Scherrer1,2,  
Lars M. Asmis4, Pierre Fontana5, Wolfgang Korte6, Adriana Mendez7, 
Pirmin Schmid8, Hans Stricker9, Jan-Dirk Studt10, Dimitrios A. 
Tsakiris11, Walter A. Wuillemin2,8 
1Department of Haematology and Central Haematology Laboratory, 
Inselspital Bern University Hospital; 2Department of Clinical Research, 
University of Bern, Bern; 3Service of Hematology and Central 
Laboratory of Haematology, Centre Hospitalier Universitaire Vaudois 
and University of Lausanne, Lausanne; 4Unilabs Zurich, Zurich; 
5Division of Angiology and Haemostasis, University Hospital of 
Geneva, Geneva; 6Institute for Clinical Chemistry and Haematology, 
Cantonal Hospital St. Gallen, St. Gallen; 7Center for Laboratory 
Medicine, Cantonal Hospital Aarau, Aarau; 8Division of Haematology 
and Central Haematology Laboratory, Luzerner Kantonsspital, 
Lucerne; 9Division of Surgery, Regional Hospital La Carita, Locarno; 
10Division of Haematology, University Hospital and University of 
Zurich, Zurich; 11Diagnostic Haematology, University Hospital of Basel, 
Switzerland
Background: Understanding the effects of direct oral anticoagulants 
on coagulation assays is pivotal for assessment of hemostasis in 
complex clinical situations. 
Aim: In a prospective, multicenter design we observed how 
rivaroxaban treatment altered values of prothrombin times (PT) and 
activated partial thromboplastin times (aPTT) in different reagents and 
analyzers. 
Methods: Blood samples were taken before and exactly three hours 
after application of 20 mg rivaroxaban to 20 healthy volunteers in a 
prospective, multicenter validation study (RivaMoS 2; local ethical 
committee #12041; clinicaltrials.gov NCT01710267). Snap frozen 
samples were analyzed by 9 major laboratories in Switzerland 
conducting PT and aPTT using different combinations of reagents and 
analyzers. A mixed linear regression analysis was conducted using PT/
aPTT changes as dependent variable, type of reagent as predictor 
variable (analyzer for second analysis respectively), and volunteer as 
the random variable. 
Results: Compared to pre-treatment values, rivaroxaban resulted in  
a prolongation of PT by 2.1 s for Dade® Innovin and Thromborel® S 
(95%CI 1.8, 2.4; p <0.001). HemosIL® Recombiplastin extended PT by 
additional 3.1 s (2.0, 4.2; p <0.001). Difference in aPTT was 9.4 s for 
Dade® Actin FS and HemosIL® aPTT SP (7.6, 11.3; p <0.001), but 
additional 1.9 s for STA®-R (0.5, 3.3; p = 0.01) and 4.3 s for 
Pathromtin® SL (2.9, 5.6; p <0.001; 1.4 times). In the assessment of 
analyzers, PT was prolonged by 1.6 s for Sysmex CA 1500 and 
Siemens CS 5100 (95%CI 1.0, 2.2; p <0.001), but by additional 0.6 s 
for Stago/Roche STA-R (0.1, 1.1; p <0.03), 0.8 s for Siemens BCS XP 
(0.3, 1.4; p <0.005), 2.9 s by IL ACL Top 700 (0.6, 5.1; p <0.01), and 
4.3 s by IL ACL Top 500 (3.6, 5.0; p <0.001). Difference in aPTT were 
7.0 for ACL Top 700 and CA 1500 (3.2, 10.8; p <0.001), but additional 
3.9 s for STA-R (0.5, 7.4; p <0.003), 5.0 s for BCS XP (1.3, 8.6; p = 
0.01), 6.4 s for ACL top 500 (3.2, 9.7; p <0.001), and 6.8 s for CS 5100 
(2.9, 10.7; p = 0.002).
Conclusions: At peak levels, rivaroxaban treatment altered PT and 
aPTT values relevantly in a broad spectrum of reagents and analyzers. 
Moreover, important differences between different reagents and 
analyzers were found. Laboratory managers are advised to study the 
effects with their specific combination of reagent/analyzer. 
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Mitral valve (MV) replacement using extracorporeal  
circulation (ECC) in combined congenital factor VII (FVII)  
and factor X (FX) deficiency
Jan-Dirk Studt, Inga Hegemann 
Klinik für Hämatologie, Universitätsspital Zürich, Zürich, Switzerland
Introduction: Congenital deficiency of FVII and FX is in most cases 
associated with a mild bleeding phenotype. Since the gene loci of 
these two factors are adjacent on chromosome 13q34, large deletions 
may be a cause of a combined deficiency. We describe a 61 year-old 
patient with combined congenital FVII and FX deficiency undergoing 
MV replacement using ECC. 
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0.45–0.86, p = 0.004). No effect of pTCD was observed on relapse 
cumulative incidence (p = 0.396). NRM cumulative incidence was 
significantly decreased in patients receiving pTCD (10%) compared  
to patients receiving non-TCD allo-HSCT (15%, p = 0.045).
Conclusion: pTCD appears to improve GRFS in allo-HSCT recipients. 
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G-CSF mobilized versus conventional donor  
lymphocytes for relapse or mixed chimerism after  
allogeneic hematopoietic stem cell transplantation:  
a single center retrospective study
Yordanka Tirefort, Federico Simonetta, Stavroula Masouridi-Levrat, 
Amandine Pradier, Carole Dantin, Yan Beauverd, Caroline Stephan, 
Karolina Polchlopek, Yves Chalandon 
Hôpitaux Universitaires de Genève (HUG), Genève, Switzerland
Introduction: Donor lymphocyte infusions (DLI) are commonly 
administered after HSCT to prevent and treat relapse, mixed 
chimerism(MC) and infections. G-CSF-mobilised lymphocytes from the 
donor (G-DLI) are widely used in parallel with conventionally collected 
DLI (C-DLI). Only few studies focused on the efficiency and toxicity of 
G-DLI and C-DLI after HSCT. We compared the outcome of patients 
receiving C-DLI to those who had G-DLI. 
Patients and methods: 191 patients transplanted in our centre 
between 2000–2015 for haematological malignancies received either 
G-DLI (n = 104) or C-DLI (n = 87) for relapse (50.8%), MC (29.3%), 
MRD (9.9%), protocol driven (5.2%), infection (2.6%) or graft failure 
(2%). Survival curves of G-DLI/C-DLI were compared using Log-rank 
test and Cox regression was used to analyse the effect of age, 
conditioning, donor type, Disease Risk Index, disease status,  
n of T cells infused, and type DLI on OS. Cumulative incidence of 
non-relapse mortality (NRM) was calculated with death from relapse or 
other causes as competing event. DLI efficiency for MC was scored as 
obtaining full donor chimerism after the last DLI, improvement in MC 
(>20% increase after last DLI), or NR. DLI efficiency for relapse was 
defined as CR,PR or NR after last DLI. 
Results: Accordingly to previous reports,there were no differences in 
OS between patients receiving G-DLI (n = 104) or C-DLI (n = 87) 
when all indications for DLI were taken into account (p = 0.121).The 
cumulative incidence of post-DLI acute and chronic GvHD was similar 
(p = 0.852 and p = 0.343 resp) in the G-DLI and C-DLI groups. For  
DLI given for relapse,there was similar OS in the G-DLI and C-DLI 
groups (40 and 57 patients). In contrast, patients receiving DLI for MC 
had significantly improved OS when receiving C-DLI compared to 
G-DLI (18 and 38 patients) (p = 0.0288). The positive effect of C-DLI 
on OS remained significant (HR 0.18395% CI 0.04128–0.814; p = 
0.02572) in multivariate analysis with above mentioned factors. While 
there was no statistically significant difference in obtaining full donor 
chimerism after G-DLI infusion as compared to C-DLI (p = 0.077), the 
NRM was significantly reduced in the group of C-DLI for MC as 
compared with G-DLI group (p = 0.0466). 
Conclusion: G-DLI and C-DLI have similar impact on OS when given 
for relapse and MC.There was no difference on GVHD incidence.
However when administered for MC only,there was significant 
advantage in OS for C-DLI as compared to G-DLI. Further 
investigations are needed to assess safety and efficacy of G-DLI. 
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Long-term safety of the stem cell releasing compound  
plerixafor used for stem cell collection in myeloma  
patients
Melanie Mächler1, Andrea Schmid1, Behrouz Mansouri Taleghani2, 
Thomas Pabst2 
1Department of Medical Oncology, University Hospital/Inselspital, 
Bern; 2Department of Hematology; University Hospital, Bern, 
Switzerland
Introduction: High dose chemotherapy with melphalan followed by 
autologous stem cell transplantation is part of the standard treatment 
in young fit patients with multiple myeloma. The routine strategy for the 
preceding mobilization of stem cells is repetitive G-CSF application, 
with or without chemotherapy. For patients with insufficient mobilization 
of stem cells, the application of the novel stem cell releasing 
compound plerixafor offers potent additional mobilization allowing a 
successful stem cell collection also in poorly mobilizing patients. 
However, the long-term safety of plerixafor use in myeloma patients  
is widely unknown.
Methods: In this retrospective single-center study, we investigated all 
myeloma patients which have received at least one dose of plerixafor 
for stem cell mobilization between April 2010 and January 2015. We 
compared them to a cohort of myeloma patients mobilized without 

HDCT cycles remains controversial. In this study, we analyzed whether 
achieving complete remission after one HDCT cycle (early CR) can 
guide further treatment decisions. 
Patients and methods: 173 consecutive patients with a first relapse 
of GCT treated with three or fewer than three sequential cycles of 
carboplatin/etoposide HDCT between 1997 and 2014 were analyzed in 
this national retrospective multi-center study. 
Results: The cohort comprised 138 (79.8%) NSGCT and 35 (20.2%) 
seminoma patients. 70 (40.4%) patients had three HDCT, 60 (34.7%) 
patients received two HDCT, and 43 (24.9%) patients underwent one 
HDCT. We found no difference in the 5-year OS in patients not 
achieving early CR when treated with three versus two HDCT cycles 
(52.1% vs. 47.9%; P = .9322). In contrast, the 5-year OS of patients 
with early CR was 100% with three HDCT cycles and 62.1% with two 
cycles (P = .0358), and the 5-year PFS were 100% and 66.5%  
(P = .0415). 
Conclusion: These data suggest that the survival benefit of a third 
cycle of carboplatin/etoposide HDCT is limited to patients achieving  
a complete remission after one HDCT. 
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T-cell depletion improves the composite end point  
graft-versus-host disease-free, relapse-free survival  
after allogeneic hematopoietic stem cell transplantation
Federico Simonetta1, Stavroula Masouridi-Levrat1, Yan Beauverd1, 
Olga Tsopra1, Yordanka Tirefort1, Caroline Stephan1, Karolina 
Polchlopek1, Riccardo Favale1, Carole Dantin1, Marc Ansari2,  
Eddy Roosnek1, Yves Chalandon1 
1Service d’Hématologie, Hôpitaux Universitaires de Genève; 
2Department of Pediatrics, Onco-Hematology Unit, Geneva University 
Hospital, Genève, Switzerland
Introduction: Allogeneic hematopoietic stem cell transplantation 
(allo-HSCT) is still associated with significant morbidity and mortality 
related to transplant complications, including graft versus host disease 
(GvHD). GvHD-free, relapse-free survival (GRFS) is a recently 
reported composite end point, which allows estimating risk of death, 
relapse and GvHD simultaneously [Holtan et al., Blood 
19;125(8):1333–8]. T-cell depletion (TCD) is a well established strategy 
for GvHD prevention. In the present work we investigated the effect of 
partial TCD (pTCD) on GRFS.
Methods: We retrospectively studied 333 patients transplanted for 
hematologic malignancies from 2004 to 2014 with grafts from HLA 
identical siblings or HLA 10/10 matched unrelated donors. 171 patients 
received pTCD grafts, obtained by incubation with alemtuzumab in 
vitro washed before infusion followed on day +1 by an add-back of 
donor T cells. 162 patients received T cell repleted (non-TCD) grafts. 
Donor lymphocyte infusions were given at three months to all patients 
receiving pTCD grafts with RIC or when needed to all patients. 
Kaplan-Meier estimates and Log-rank test were employed to 
determine the probability of 5-year overall survival (OS), progression 
free survival (PFS) and GRFS. Cox regression was used for 
multivariate analysis taking into account clinical factors. 5-year 
cumulative incidence of relapse and non-relapse mortality (NRM)  
were calculated with relapse or death from other causes defined as 
competitive events.
Results: The group receiving pTCD grafts included more patients 
transplanted in complete remission (67%) than the group receiving 
non-TCD grafts (41%, p <0.0001). Similarly, the pTCD group 
comprised fewer patients with a high/very high disease risk index 
(17%) than the non-TCD group (51%, p <0.0001). pTCD was 
associated with improved OS and PFS in univariate analysis, but this 
association failed to reach significance in multivariate analysis. pTCD 
was associated with significantly improved GRFS (40%) compared to 
non-TCD HSCT (24%, p <0.0001) [fig. 1]. The effect of pTCD on GRFS 
remained highly significant in multivariate analysis (HR 0.63, 95%CI 

Figure 1
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remained highly significant (HR 0.018, 95%CI 0.003–0.122; p = 
0.00004) in multivariate analysis performed taking into account the 
aforementioned clinical factors. Cumulative incidence of aGvHD (grade 
II–IV) was significantly reduced in TCD-transplant recipients (34%, 
95%CI 22–47%) compared with recipients of non-TCD grafts (65%, 
95%CI 34–84%; p = 0.0124). Conversely, no significant impact of TCD 
was observed on cGvHD, NRM or relapse cumulative incidence.
Conclusion: TCD appears to reduce aGvHD incidence and to improve 
OS in patients undergoing allogeneic HSCT for myelofibrosis. 

P482

Epidemiology of MDS patients in Swiss population  
based cancer registries from 1989 until 2012
Nicolas Bonadies1, Anita Feller2, Mathias Lorez2, Alicia Rovó1,  
Axel Rüfer3, Bernhard Gerber4, Daskalakis Michael1, Georg Stüssi4, 
Sabine Blum5, Rudolf Benz6, Nathan Cantoni7, Thomas Lehmann8, 
Andreas Holbro9, Adian Schmidt10, Mathias Wilk11, Volker Arndt2, 
NICER Working Group and Swiss MDS Study Group 
1Department of Haematology and Central Haematology Laboratory, 
Inselspital Bern, Bern; 2Foundation National Institute For Cancer 
Epidemiology and Registration, Zürich; 3Division of Haematology and 
Central Haematology Laboratory, Luzerner Kantonsspital, Luzern; 
4Clinic of Haematology, Oncology Institute of Southern Switzerland, 
Bellinzona; 5Service and Central Laboratory of Haematology, Centre 
Hospitalier Universitaire Vaudois, Lausanne; 6Cantonal Hospital 
Münsterlingen, Münsterlingen; 7Division of Haematology, University 
Clinic of Medicine, Kantonsspital Aarau AG, Aarau; 8Centre of 
Laboratory Medicine, Cantonal Hospital St. Gallen, St. Gallen; 9Clinic 
of Haematology, University Hospital Basel, Basel; 10Clinic of Medical 
Oncology and Haematology, Stadtspital Triemli; 11Division of 
Haematology, University Hospital Zurich, Zürich, Switzerland
Background: MDS comprise a heterogeneous group of clonal 
disorders affecting the hematopoietic stem cells and are predominantly 
diagnosed in the elderly. MDS is characterized by ineffective 
hematopoiesis resulting in cytopenias and a propensity to evolve 
towards AML. Due to ageing of the population, the incidence and 
prevalence will rise with an emerging impact on future health-system 
resources. Currently, no epidemiological, population-based data is 
available from Swiss MDS patients, hampering estimation of future 
disease burden. 
Objectives: The objective of this study was to describe time-trends of 
incidence-rates, mortality-rates and distribution of morphological 
classification of Swiss MDS patients.
Methods: A retrospective observational study was performed on MDS 
patients reported to the Cantonal Cancer Registries between 1989 
and 2012 and aggregated by the National Institute for Epidemiology 
and Cancer Registration. The Swiss Federal Statistical Office provided 
mid-year Population Estimates and the Cause of Death Statistics from 
all persons in Switzerland. 
Results: Currently, around 1,500 new cases of MDS (880 males, 620 
females) are diagnosed in Switzerland each year. At the transition from 
the FAB to the WHO MDS classification the data showed a 3-fold 
increase of age-standardized incidence-rates (1989–2000 1.0/0.5, 
2001–2007 3.22/1.73 and 2008–2012 3.43/1.74 per 100,000 person-
years at risk for males/females) and a 2-fold increase of MDS 
age-standardized mortality-rates (1989–2000 0.87/0.44, 2001–2007 
1.64/0.84 and 2008–2012 1.44/0.82 per 100,000 person-years at risk in 

plerixafor treatment in this period, and we assessed patient 
characteristics and the course of further myeloma disease for the two 
cohorts
Results: We identified 59 patients with plerixafor treatment for stem 
cell mobilization, and the control group comprised 80 myeloma 
patients. No differences in patient characteristics at diagnosis or at 
remission status after induction treatment were observed. 
Intravenously administered plerixafor increased leukocytes from 21.8 
(0h) to 35.6 G/l (4h), and peripheral CD34+ cells increased from 18.1/
ml (0h) to 56.4/ml (4h). After autologous stem cell transplantation, no 
differences in the duration of hospitalization, in the number of febrile 
episodes, or in the days until hematologic engraftment were seen.  
After a median follow-up of 23 months, progression-free survival  
(P = .46) and overall survival (P = .99) were similar for myeloma 
patients mobilized with or without plerixafor. 
Conclusion: Our data suggest that the use of plerixafor to ensure the 
collection of a sufficient number of autologous stem cells is safe and 
not associated with a differing later course of the disease. 
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Improved outcome after T-cell depleted allogeneic 
hematopoietic stem cell transplantation for myelofibrosis
Federico Simonetta1, Alessandro Casini1, Matthias Wilk2, Matyas 
Ecsedi3, Martin Andres2, Sabine Gerull3, Stavroula Masouridi-Levrat1, 
Yan Beauverd1, Bilal Mohty1, Dominik Heim3, Michael Medinger3, 
Beatrice Drexler3, Markus Manz2, Gayathri Nair2, Urs Schanz2, Jakob 
Passweg3, Yves Chalandon1 
1Service d’Hématologie, Hôpitaux Universitaires de Genève, Genève; 
2Division of Hematology, Zurich University Hospital, Zurich; 3Division 
of Hematology, Basel University Hospital, Basel, Switzerland
Introduction: Allogeneic hematopoietic stem cell transplantation 
(HSCT) is the only curative treatment option for patients with 
myelofibrosis (MF) but is still associated with significant morbidity and 
mortality related to transplant complications, namely Graft-versus-
Host-Disease (GvHD). In vivo and ex vivo T-cell depletion (TCD), 
including use of anti-thymoglobulin (ATG) or alemtuzumab, could 
contribute to prevent GvHD and improve the outcome. The aim of this 
study was to analyze the impact of TCD on transplant outcomes in the 
Swiss cohort of patients transplanted for MF.
Methods: We retrospectively studied 73 patients who underwent 
allogeneic HSCT for primary or secondary myelofibrosis in Switzerland 
between 1997 and 2015. 16 patients received T cell repleted (non-
TCD) grafts. 57 patients received TCD grafts, obtained by in vivo ATG 
administration (n = 54) and/or ex vivo TCD by incubation with 
alemtuzumab in vitro washed before infusion followed on day +1 by an 
add-back of donor T cells (n = 11). Differences between survival 
curves were determined using Log-rank test. Cox regression was used 
to examine the independent effect on OS of clinical factors including 
age, form of MF (primary or secondary), disease status, DIPSS at 
HSCT, conditioning (RIC or MAC), donor type (related or unrelated 
donor), matching (matched or mismatched), stem cell source, year of 
transplantation (before or after 2010) and T-cell depletion. Cumulative 
incidence estimates of clinically relevant (grade II–IV) acute GvHD 
(aGvHD) or chronic GvHD (cGvHD) were calculated with death as 
competing events. Cumulative incidence estimates of relapse were 
calculated with death from other causes defined as competing events.
Results: TCD was associated with significantly improved 5-year OS 
(68%, 95%CI 48–81%) compared to non-TCD transplantations (39%, 
95% CI 15–62%; p = 0.00749) [fig. 1]. The positive effect of TCD on OS 

Figure 1 Figure 1: MDS Incidence and Mortality Rates (Bonadies et al.).
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Seven year single center follow up of patients  
suffering from AML and MDS with aberrant EVI1  
expression 
Jonathan Bloch, Olivier Spertini, Sabine Blum 
Service d’Hématologie, CHUV – Centre Hospitalier Universitaire 
Vaudois, Lausanne, Switzerland
Ecotropic virus integration site 1 protein homolog (EVI-1) is a protein 
acting as a nuclear transcription factor encoded by the MECOM gene. 
EVI-1 overexpression has been demonstrated to be a strong adverse 
prognostic factor in hematologic malignancies irrespective of the 
associated genetic abnormalities. In this study we reviewed all patients 
with EVI-1 overexpression treated in our center between 2009 and 
January 2016. EVI-1 overexpression was defined by RQ-PCR values 
higher than 0.1 relative to a standard as previously described. We 
analyzed data concerning overall response rate, overall survival (OS) 
and conducted subgroup analysis depending on the disease and 
treatment type. We followed 20 patients aged 26–79 years (median 
age 52y). 14 had AML, 3 MDS RAEB-2 and 3 MDS-MPS CMML-2. 
Two had no treatment at all, 5 were treated by hypomethylating agents 
alone, 6 by intensive chemotherapy and 7 underwent allogeneic stem 
cell transplantation (HSCT). Median OS was 279 days (range 5 to 
1067 days). In the AML group, OS was 233 days, in RAEB-2 302 days 
and 169 days in CMML (p = 0.82). OS according to treatment type was 
8 days (5 and 11) amongst patients that were not treated, 279 days 
(range 51–612) in the chemotherapy treated group, 231 days in the 
hypomethylating agent group (range 7–326), while 5 of 7 (62.5%) 
patients were still alive in the HSCT group at the end of follow up 
(median follow up 424 days, range 198–1067, median OS not 
reached). These data represent the follow up of Evi-1 positive patients 
in a single center in Switzerland. Interestingly with more than 30% 
2-year OS the prognosis of our patients was much better than the one 
published in large international cohorts. This can be explained in part 
by the small sample size, by the high proportion of patient undergoing 
HSCT and their lower age compared to those not undergoing HSCT 
(median 41 vs 65y), but it is worth noting that the outcome of our 
HSCT patients is also significantly better than what was previously 
described. Moreover, amongst patients still alive after 1 year, only one 
received chemotherapy only while all the others underwent HSCT. 
Though limited by the small sample size, disease type at diagnosis 
didn’t seem to impact strongly the long term prognosis. In conclusion, 
the prognosis of EVI-1 positive patients remains dismal, but our data 
suggest that aggressive treatment including HSCT remains the best 
therapeutic strategy which might allow long term survival in almost two 
third of the patients. 
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A novel mutation in the erythropoietin gene as  
a cause of familial erythrocytosis
Jakub Zmajkovic1, Pontus Lundberg2, Anders Waage3,  
Radek Ctirad Skoda1 
1Experimental Hematology, University Hospital Basel, Department of 
Biomedicine; 2University Hospital Basel, Diagnostic Hematology, 
Basel, Switzerland; 3Department of Cancer Research and Molecular 
Medicine, Norwegian University of Science and Technology, 
Trondheim, Norway
Familial erythrocytosis is characterized by increased red blood cell 
numbers and elevated hemoglobin values typically manifesting already 
at birth or in early childhood. Disease-causing mutations have been 
identified in the erythropoietin receptor (EPOR) gene or in genes 
regulating oxygen sensing or erythropoietin (EPO) transcription (VHL, 
HIF2a, PHD2). However, mutations in the EPO gene have not been 
described. We studied a Norwegian pedigree with autosomal dominant 
erythrocytosis. We found linkage with a LOD score 3.3 to a locus on 
chromosome 7q22. Exome sequencing of all genes in the co-
segregating interval revealed a candidate mutation in the EPO gene, 
which is located in this region. However, this mutation creates a 
premature stop codon that is predicted to produce a truncated inactive 
Epo protein. Yet, patients suffer from the disease characterized by 
erythrocytosis and some affected family members display elevated 
EPO serum levels. To study the consequences of the mutation on Epo 
production, we engineered by CRISPR technology the mutation in the 
EPO gene of Hep3B cells, a human cell line that endogenously 
produces EPO. Several clones with the targeted EPO mutation were 
obtained and confirmed by sequencing. Hep3B cells homozygous for 
the EPO mutation produced EPO protein that was detectable by 
ELISA in the culture supernatants. These supernatants also contained 
EPO activity, as shown by a proliferation assay with a cell line that 

males/females). Incidence- and mortality-rates were as double as high 
in males compared to females and a 10-fold increase was observed in 
the very old patient population aged >85 years in all three time frames 
(fig. 1). Finally, our data showed a modest reduction of unclassified 
MDS WHO subtypes from 80% to 61% during the observation period 
that could be attributed mainly to younger MDS patients aged  
<78 years (fig. 2).
Conclusions: Our results are the first population-based 
epidemiological data from MDS patients in Switzerland and are in 
concordance with other MDS registries. The currently available data is 
still limited for health service research on MDS patients. Disease-
specific databases, as the planned Swiss MDS Registry, or an 
expanded data catalog, as planned within the new cancer registration 
law, may help to collect more detailed information on MDS patients 
and outcomes. 

P483

Chronic primary neutropenia in adults.  
A monocentric university hospital cohort study
Linet Njue1, Nicolas Bonadies2, Alicia Rovó1 
1Universitätsklinik Inselspital Bern; 2Hämatologie,  
Universitätsklinik Inselspital Bern, Bern, Switzerland
Introduction: Chronic primary neutropenia (CPN) is a rare benign 
entity with increased susceptibility to bacterial infections. So far there 
is no epidemiological data from Swiss CPN patients available.  
Aim: We aimed to evaluate patients characteristics, rate of infections 
and long-term outcomes of adult CPN patients at our policlinic. 
Methods: This is a retrospective study, in which we reviewed all 
patients recorded as neutropenia in our policlinic. Patients with 
neutropenia secondary to infection, drugs, tumor, malnutrition, vitamin 
B12 deficiency, benign ethnic neutropenia, T-cell large granular 
leukemia or associated to pancytopenia were excluded. Repetitive 
infections were defined as ≥3 episodes per year. Infections requiring 
hospitalization were defined as severe. 
Results: From 1998 to January 2015, 155 cases were registered as 
neutropenia, from which we identified 22 adults with CPN. CPN 
patients were more often females 16/22 (73%). The median age at 
diagnosis was 26 (range 1–58) years. Six patients were <18 years at 
diagnosis. The median absolute neutrophil count (ANC) at diagnosis 
was 0.48 G/L (range 0.0–1.0), and the median ANC at last follow-up 
was 1.12 G/L (range 0.0–7.36). There was no clear bone marrow 
pathology pattern in these patients. 4/13 (31%) patients evaluated for 
anti-granulocyte autoantibodies were positive, 14/22 (63%) patients 
received G-CSF either sporadically (8/14) or continuously (6/14) and 
all responded. Repetitive infections were recorded in 8/22 (36%) 
patients. 24 severe bacterial infections were reported in 6/22 (27%) 
patients. 15/22 (68%) patients neither had repetitive or severe 
infections, 6 of them were treated with different G-CSF modalities. 
Three infections episodes occurred in 3 patients without neutropenia, 
who were under treatment with G-CSF. Median follow-up was 68 
months (3–397), 3 patients were lost to follow-up. No death due to 
bacterial infections or hematologic malignancies occurred. One patient 
died due to glioblastoma multiforme 10 years after diagnosis of CPN. 
Conclusions: Our adult CPN patient cohort is characterized by a 
female predominance and a benign outcome. No secondary 
hematological malignancies were observed. G-CSF therapy was 
based on individual schedules and was well tolerated. The reasons 
why some patients are susceptible to repetitive infections and others 
are not are not well understood. We aim to extend this study on 
national level. 

Figure 2: Distribution of MDS Classifications (Bonadies et al.).

PRIMARY AND HOSPITAL CARE – ALLGEMEINE INNERE MEDIZIN 2016;16(SUPPLEMENTUM)



SGH 

GASTGESELLSCHAFT SGH / SOCIÉTÉ CONVIÉE SSH: POSTER 96

suitable for the development and support of myeloid neoplasia and are 
used for the experiments. 
Materials and methods: Human CD34+ hematopoietic stem and 
progenitor cells (HSPCs) obtained from healthy donor cord blood 
samples were lentivirally transduced using a bidirectional promoter 
vector harboring BRAFV600E and GFP in the presence of supportive 
growth factors. For colony forming unit (CFU) assay CD34+ cells were 
plated in M4230 medium in the presence of supportive growth factors 
and scored microscopically after 14 days for colony formation. The In 
vivo experiments were performed by the injection of transduced CD34+ 
intrahepatically into newborn and adult MISTRG mice, which were 
sublethally irradiated previous to transplantation. Mice were analyzed 
subsequently for investigating the development of LCH-like disease. 
Results: We observed that mice transplanted with human CD34+ 
HSPCs expressing BRAFV600E suffer from anemia and reduced WBC 
counts. BRAFV60E could be observed in different organs using 
immunohistochemistry staining. Further analysis of lymphoid and 
non-lymphoid organs demonstrated the accumulation of “atypical” 
dendritic cells expressing CD68, CD1a and CD207 markers, which 
were negative for CD20, the marker for hairy cell leukemia. 
Conclusions: Our results indicate that overexpression of BRAFV600E 
in CD34+ HSPCs induce an aggressive histiocytosis disease in 
MISTRG mice with the ability to spread to lymphoid and non-lymphoid 
organs. Further characterization of the disease-associated cells will 
clarify the role of MAPK pathway on the differentiation potential of 
hematopoietic stem and progenitor cells and the effect of these cells 
on the pathogenesis of histiocytosis diseases. 
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N3 fatty acid as a treatment approach in a mouse  
model of sickle cell disease is partly mediated  
by the inhibition of P-selectin expression on platelets
Simona Stivala1, Sara Gobbato1, Nicole Bonetti1,  
Thomas F. Lüscher2, Jürg H. Beer1,3 
1Laboratory for Platelet Research, University of Zurich; 2Cardiology, 
University Hospital Zurich, Zurich; 3Internal Medicine, Kantonsspital 
Baden, Baden, Switzerland
Introduction: Sickle cell disease (SCD) is a genetic 
hemoglobinopathy affecting millions of people in the world and 
associated with high morbidity and mortality. Small trials in patients 
have shown a beneficial effect of marine-derived omega-3 fatty acids 
(n-3 FA). We investigated whether the plant-derived ALA could have 
potential therapeutic use in SCD.
Methods: 8-week-old male Berkeley mice were fed for 4 weeks a low 
(0.03%) or a high (7.3%) ALA diet (n = 10/group). Blood analyses 
included total blood cell count, reticulocytes and reticulated platelets, 
sickle cells on blood smears, neutrophils/RBC/platelet aggregates, 
platelet activation (P-selectin exposure and a2bb3 activation),  
thrombus formation on collagen under flow. 
Results: Four weeks feeding with ALA significantly decreased the 
number of sickle cells on blood smears (3.1/100 cells low-ALA vs 
2.6/100 cells high-ALA, p = 0.009). Reticulated platelets were 
decreased with a trend toward significance (9.11% low-ALA vs 6.23% 
high-ALA, p = 0.07). Platelet/neutrophils aggregates were 20% lower 
in the high-ALA group (83.56% of total neutrophils in low-ALA vs 
69.03% in high-ALA, p = 0.03). Platelet activation at basal state was 
reduced upon high-ALA feeding, as measured by P-selectin exposure 
(MFI 208.42 ± 74 low-ALA vs 59.23 ± 79 high ALA, p = 0.006) and 
active a2bb3 integrin (MFI 233.08 ± 29 low-ALA vs 79.4 ± 37 high-ALA, 
p = 0.008). In vivo mice treatment with a blocking P-selectin antibody 
was able to reduce platelet activation (P-selectin MFI: 54 ± 51, p = 
0.08 vs low-ALA; active a2bb3 integrin MFI: 57.60 ± 9.9, p = 0.08 vs 
low-ALA) as well as platelet/neutrophils aggregates (13.8 ± 5%, p = 
3.51808E-08 vs low-ALA, n = 5) to the same or higher extent than the 

requires EPO for growth. Analysis of EPO mRNA revealed an 
alternative Epo transcript. While this transcript in wild-type cells is 
out-of-frame with the EPO coding sequence, the mutation present in 
this Norwegian family shifts this alternative transcript into the correct 
EPO reading frame and produces mature EPO protein. Our data 
suggest that the EPO gene mutation leads to overproduction of EPO 
by harnessing an alternative transcript that escapes the physiological 
O2 regulation and thereby causes familial erythrocytosis. 
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Development of HRAS-induced zebrafish leukemia  
models
Elisa Alghisi1, Martina Konantz1, Marina Mione2, Claudia Lengerke1,3 
1Department of Biomedicine, Universitätsspital Basel, Basel, 
Switzerland; 2Institute of Toxicology and Genetics, Karlsruhe Institute 
of Technology (KIT), Karlsruhe, Germany; 3Division of Hematology, 
Universitätsspital Basel, Basel, Switzerland
The zebrafish has emerged as a versatile novel experimental model 
for studies on developmental hematopoiesis and leukemogenesis. 
Several oncogenes involved in human leukemia have been 
successfully overexpressed in a transient fashion in zebrafish 
embryos. However, despite first encouraging results, these models 
often failed to fully recapitulate human myeloid malignancy, perhaps 
due to early lethality caused by off-target expression or lack of 
secondary events necessary for full malignant transformation. Here  
we took advantage of the Gal4/UAS binary system and of existing 
transgenic lines to overexpress human oncogenic HRAS in zebrafish 
hematopoietic cells under the control of specific promoters (fli.1, pu.1, 
runx.1, mpeg1). HRAS-transgenic lines were generated and fish 
followed microscopically until sexual maturity if possible. Different 
phenotypes were observed depending on the promoter driving the 
oncogene expression. HRAS induction via the early hematopoietic 
promoter fli.1 affected primitive hematopoiesis inducing a myelo-
erythroid proliferation and a delayed erythrocyte maturation that 
determined the expansion of hematopoietic tissues (Alghisi et al. 
2013). Unfortunately, studies at later stages were hampered by early 
lethality of the fish due to vascular defects and cardiac edema. 
Alternatively, HRAS expression driven by runx1, pu.1 and mpeg1 did 
not affect primitive hematopoiesis as shown by in situ hybridization 
and allowed studies at later developmental stages. After 1 month, 
runx1-HRAS fish displayed a cellular expansion of hematopoietic 
stem/progenitor cells (HSPC) in the kidney marrow (KM), the zebrafish 
definitive hematopoietic compartment. KM cytospin preparation and 
flow cytometric analysis confirmed high numbers of undifferentiated 
cells, indicating that HRAS-overexpression induced HSPC proliferation 
and also impaired differentiation capacity. Similarly, mpeg1-HRAS fish 
also show increased numbers of blood progenitors in the KM and 
abnormal gene expression of progenitor markers as demonstrated by 
qRT-PCR. Analysis of pu.1-HRAS juvenile fish is under way and will be 
presented during the meeting. We are currently further investigating 
the effects of HRAS on the hematopoietic compartment and generate 
tools to explore potential cooperation with other oncogenes during 
leukemogenesis. Successfully established zebrafish leukemia models 
shall be eventually used for identification of therapeutically active 
compounds in small molecule screens. 
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Establishment of a Langerhans cell histiocytosis  
model in humanized mice
Anahita Rafiei1, Yasuyuki Saito2, Marco M Bühler3,  
Davide Soldini3, Markus G. Manz1 
1Division of Hematology, University and University Hospital Zurich, 
Zurich, Switzerland; 2Division of Biochemistry and Molecular Biology, 
Kobe University of Graduate School of Medicine, Kobe, Japan; 
3Department of Pathology, University Hospital Zurich, Zurich, 
Switzerland
Introduction: Langerhans cell histiocytosis (LCH) is the most 
common histiocytic disease in humans with a complex 
pathophysiology and unknown etiology. LCH has been recently 
reclassified from an inflammatory disease to a neoplastic disorder due 
to the high prevalence of BRAFV600E mutations. In recent studies we 
found that the expression of BRAFV600E in distinct hematopoietic 
compartments defines the stage and the clinical risk in LCH disease 
(Berres et al. J Exp Med 2014). The aim of this study is to model LCH 
in a xenograft system and identify the blood-borne LCH-initiating cells. 
We recently generated MISTRG mice that express multiple human 
myeloid cytokines, supporting human myeloid cell development 
(Rongvaux et al. Nat Biotech 2014). Thus, these mice might also be Figure 1: P-selectin on platelets.
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Homozygous Calreticulin mutations in patients  
with myelofibrosis lead to acquired myeloperoxidase  
deficiency
Alexandre P.A. Theocharides1, Lundberg Pontus2, Asvin K.K. 
Lakkaraju3, Veronika Lysenko1, Renier Myburgh1, Radek C. Skoda2, 
Adriano Aguzzi3, Markus G. Manz1 
1Division of Hematology, University Hospital Zurich and University of 
Zurich, Zürich; 2Department of Biomedicine, University Hospital Basel, 
Basel; 3Institute of Neuropathology, University and University Hospital 
Zurich, Zurich, Switzerland
Introduction: The pathogenesis of acquired myeloperoxidase (MPO) 
deficiency, a rare phenomenon observed in patients with Philadelphia 
chromosome-negative myeloproliferative neoplasms (MPN), is 
unknown. MPO is a glycoprotein chaperoned by Calreticulin (CALR) in 
the endoplasmic reticulum. Mutations in CALR are frequently found in 
patients with myelofibrosis (MF) and essential thrombocythemia (ET) 
with nonmutated Januskinase 2 (JAK2). We hypothesized that 
acquired MPO deficiency in MPN could be associated with the 
presence of CALR mutations. 
Methods: A cohort of 317 MPN patients (142 polycythemia vera (PV), 
94 ET and 81 MF) was screened for MPO deficiency using an ADVIA 
hematology analyzer. Molecular and cell biological analyses were 
performed in order to determine the underlying mechanism implicated 
in cases with MPO deficiency. 
Results: MPO deficiency was observed in 6/81 MF patients (7.4%), 
but not in PV or ET patients. Five out of six patients with MPO 
deficiency carried a homozygous CALR mutation and were also 
deficient in eosinophilic peroxidase (EPX). In contrast, one MF patient 
with a JAK2-V617F mutation and MPO deficiency carried two 
previously reported MPO mutations and showed normal EPX activity. 
Patients with homozygous CALR mutations had reduced MPO protein, 
but normal MPO mRNA levels supporting a post-transcriptional defect 
in MPO production. Finally, we demonstrate in vitro that in the absence 
of CALR immature MPO protein precursors are degraded in the 
proteasome. 
Conclusion: In conclusion, our study shows that homozygous 
mutations in CALR lead to acquired MPO deficiency in MF patients by 
reducing the MPO protein through a mechanism involving increased 
proteasomal degradation. Therefore, four decades after the first 
description of acquired MPO deficiency in MPN we provide the 
molecular correlate associated with this phenomenon and evidence 
that CALR mutations can affect the biosynthesis of glycoproteins. 
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PU.1 is an essential transcriptional regulator of  
autophagy gene expression during neutrophil  
differentiation of AML cells
Jing Jin, Mario Tschan 
Division of Experimental Pathology, Institute of Pathology,  
University of Bern, Bern, Switzerland
Introduction: Autophagy is cellular recycling machinery characterized 
by the formation of autophagosomes. Autophagy plays a vital role in 
hematopoietic stem cell biology and cellular differentiation. The 
expression of several autophagy-related (ATG) genes is low in primary 
AML blast cells. However, the mechanisms leading to this low ATG 
expression are unknown. The transcription factor PU.1, a key organizer 
of myeloid development, is repressed in AML. Interestingly, several 
ATG genes with low expression in AML patients contain putative PU.1 
binding sites in their promoters. We hypothesized that a series of ATG 
genes is regulated by PU.1.
Methods: ATG gene mRNA expression was quantified by qPCR in 
primary AML patient samples, in various AML lines and in PU.1 
knockdown cells upon all-trans retinoic acid (ATRA) treatment. 
Additionally, a tamoxifen inducible PU.1-ER was used. PU.1 target 
gene GCSFR was measured as positive control for the inducible 
system. In order to test PU.1 binding to ATG gene promoter regions 
chromatin immunoprecipitation was performed.
Results: mRNA levels of 11/16 ATG genes are significantly lower in 
primary AML patients as compared to granulocytes from healthy 
donors. Importantly, the induction of these ATG genes during ATRA-
mediated neutrophil differentiation of NB4 is PU.1 dependent. This was 
evidenced by significantly reduced ATG gene (ATG3, ATG4b, ATG4c, 
ATG4d, ATG5, ATG7, ATG16L1, ATG16L2, DRAM1, and WIPI4) 
induction in PU.1 knockdown as compared to control cells. Moreover, 
using an inducible PU.1 overexpression system we found significantly 

low-ALA diet, suggesting that the protective effects of the omega-3 FA 
are at least partly mediated by a reduction in P-selectin expression. 
Thrombus formation (evaluated ex vivo by perfusing CFSE-labeled 
whole blood on collagen-coated channels at 10 dyn/cm2 for 5 minutes) 
was significantly reduced by dietary ALA (thrombus area: 43,783 ± 
2959 mm2 low-ALA vs 10,028 ± 724 high-ALA, p = 0.04) as well as 
P-selectin ab treatment (thrombus area: 11,794 ± 288 mm2, p = 0.1  
vs low-ALA, n = 4).
Conclusions: Dietary ALA inhibits platelet/neutrophils activation and 
thrombus formation ex vivo in a mouse model of SCD, effect that 
seems to be mediated by a reduction of P-selectin expression. ALA 
could therefore represent a novel and cheaply available agent for the 
treatment of sickle cell disease.
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LMO2 regulates DNA replication in hematopoietic cells
Magali Humbert1, Marie-Claude Sincennes1, Benoît Grondin1, 
Christophe Cazaux2, Veronique Lisi1, Nazar Mashtalir3,  
El Bachir Affar3, Alain Verreault1, Trang Hoang1 
1Institute for Research in Immunology and Cancer, Montreal, QC, 
Canada; 2Cancer Research Center of Toulouse, Toulouse, France; 
3Department of Medicine, Maisonneuve-Rosemont Hospital Research 
Center, Montreal, QC, Canada
Major oncogenes that are activated by recurring chromosomal 
translocations in T-cell acute lymphoblastic leukemia (T-ALL) involve 
transcription factors that are master regulators of cell fate such as 
LMO2. LMO2 does not bind DNA and has a well-documented 
transcriptional function through interactions with other oncogenic 
transcription factors. Using a proteome-wide screen for LMO2 
interaction partners in Kit+Lin– cells, we identified 3 DNA replication 
proteins as new LMO2 binding partners: MCM6, POLD1 and PRIM1. 
We show that LMO2 interacts with endogenous replication proteins in 
Kit+ hematopoietic progenitors and localizes to known origins of 
replication together with MCM5. Next, we optimized a synthetic DNA 
replication assay in mammalian cells to precisely address the role of 
LMO2. Using LMO2 fused to the GAL4-DNA binding domain, we show 
that LMO2 tethering to DNA is sufficient to stimulate DNA replication 
and to transform GAL4 sites into origins of replication. Indeed, we 
show that LMO2 tethering recruits DNA replication proteins to GAL4 
binding sites in mammalian cells and drives a dose-dependent 
increase in newly synthesized DNA. Cell cycle and cell differentiation 
are tightly coordinated during normal hematopoiesis, both during 
erythroid and thymocyte differentiation. We observe that LMO2 protein 
levels directly correlate with the proportion of cells in S phase during 
erythroid differentiation. Strikingly, lowering LMO2 levels in fetal liver 
erythroid progenitors via shRNAs decreases the proportion of cells in 
S phase and arrests Epo-dependent cell growth, along with a drastic 
increase in the number of erythroid precursors. Therefore, LMO2 levels 
dictate cell fate in the erythroid lineage, by favoring DNA replication at 
the expense of terminal maturation. Conversely, ectopic expression in 
thymocytes induces DNA replication and drives cells into cell cycle, 
causing differentiation blockade. Our results define a novel role for the 
oncogenic transcription factor LMO2 in directly promoting DNA 
synthesis. To our knowledge, this is the first evidence for a non-
transcriptional function of the LMO2 oncogene that drives cell cycle at 
the expense of differentiation, favouring progenitor cell expansion in 
the thymus, and causing T-ALL when ectopically expressed in the T 
lineage. We propose that the non-transcriptional control of DNA 
replication uncovered here for LMO2 may be a more common function 
of oncogenic transcription factors than previously appreciated. 

Figure 2: ex vivo thrombus 
formation.
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hematopoietic recovery. Blood stem and progenitor cells appear to 
interact with stromal and endothelial populations and promote their 
proliferation and regeneration. Studies like ours will increase our 
understanding of the effects and interactions of the specific T-cell 
subsets with other hematopoietic and non-hematopoietic elements of 
the BM. Such knowledge will be critical to improve outcomes of 
leukemia patients following HCT. 
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One year survey and implications of an hemophilic 
computerized alert system in the University Clinic 
of Lausanne
Sabine Blum1, Linda Guida2, Jean-Blaise Wasserfallen2,  
Anne Angelillo-Scherrer1 
1Hämatologie, CHUV; 2Centre Hospitalier Universitaire Vaudois 
(CHUV), Lausanne, Switzerland
Hemophilia patients are confronted to several issues when being 
treated in urgent and non-urgent situations. Immediate factor 
substitution can be life or limb preserving. We installed a computerized 
haemophilia alert system so as to be informed when one of our 
patients is treated in another department. Patients admitted to the 
hospital with a bleeding disorder trigger an alert in the hematology 
department as well as in the department where the patient is actually 
located. We defined alerts as being false positive when an alert was 
triggered by the admission of a patient where interaction with the 
hematologist wasn’t necessary and as being false negative when a 
triggered alert for a patient with a bleeding problem or high bleeding 
risk in need for interaction with the hematologist didn’t reach the 
hematologist. We follow 307 patients in our hemophilia consultation. 
From 01.01.2011 through 31.12.2011, admission of 128 hemophilic 
patients to our hospital triggered an alert on 232 occasions. Forty-
three percent of presenting patients suffered from von Willebrand’s 
disease type 1, 11.5% from thrombopathies, 9% from severe 
hemophilia A, 9% from mild hemophilia A, 9% were hemophilia A 
carrier and 8% had factor XI deficiency. Out of 232 alerts in 2011, most 
were identified as false positive. Eighteen alerts were not followed by a 
contact between the treating physician and the hematology service 
(8%). Sixteen alerts (7%) were followed by the establishment of a 
substitution protocol for an intervention that wasn’t planned before, 
preventing, in consequence, bleeding complications thereafter. Two 
alerts (1%) were triggered by 2 patients, 1 suffering from von 
Willebrand’s disease type 1, the other from von Willebrand’s disease 
type 2B, with massive bleeding, where intervention by the 
hematologist was potentially life- or limbsaving, even if one of the 
alerts was only discovered the following morning. In conclusion, follow 
up of 232 alerts during 1 year permitted to intervene possibly life- or 
limbsaving in only 2 cases. In 16 cases a protocol of substitution could 
be established that wouldn’t have been made without the alert system. 
All other cases of alerts were followed up without consequences and 
thus increased work charge unnecessarily. We continue to follow up 
our patients with the alert system described 

increased expression of the following ATG genes: ATG3, ATG4b, 
ATG4c, ATG4d, ATG5, ATG16L1, ATG16L2, DRAM1, and WIPI4. We 
also found PU.1 binding to promoter regions of several of these genes. 
Lastly, we found a specific role for ATG16L2 in ATRA-mediated 
autophagy. This is especially interesting, given the fact that it is not 
required for starvation induced autophagy. 
Conclusion: Low expression of autophagy genes in AML patients is 
partially due to the low expression of their positive transcriptional 
regulator PU.1. Importantly, our finding of the roles of ATG16L2 in 
specific ATRA-mediated autophagy provides further evidence for a 
particular subtype of autophagy during neutrophil differentiation of 
AML cells. The identification of a non-canonical type of autophagy 
during AML differentiation therapy is critical to design novel treatment 
strategies for AML that are based on autophagy modulation. 
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Detrimental graft-vs-host reactivity within the marrow  
following allogeneic hematopoietic cell transplantation
Hui Chyn Wong1, Antonia Maria Susanne Müller2 
1Experimentelle Hämatologie, Universitätsspital Zürich, Zurich; 
2Hämatologie, Universitätsspital Zürich, Zürich, Switzerland
Introduction: For many acute leukemias allogeneic hematopoietic cell 
transplantation (HCT) remains the only curative treatment option. 
Donor T cell mediated immune reactions are critical for leukemia cell 
elimination and long term cure (graft-vs-leukemia), but can also target 
other tissues and result in severe organ damage (graft-versus-host-
disease (GVHD)). Little attention has been paid to subclinical effects of 
alloreactive T cells on the bone marrow (BM) microenvironment and 
how structural damage of the BM affects blood formation and immune 
function.
Methods: Here we examined in a MHC-matched minor antigen 
mismatched mouse model (C3H.SW → B6) the effects of total body 
irradiation (TBI) conditioning and HCT of hematopoietic stem cells 
(HSC) ± Tcells on blood reconstitution and alterations of the non-
hematopoietic BM compartment using flow-cytometry and 3D-confocal 
imaging.
Results: Here, we show that alloreactive (but not syngeneic) T cells 
severely impair hematopoiesis and the non-hematopoietic 
compartment, specifically stroma and endothelial cells. At 2 wk post 
lethal TBI and HCT, B6 mice given pure HSC from C3H.SW donors 
had significantly improved recovery of BM cellularity, endothelial cell 
numbers, sinusoids, arteries, “CAR” and stromal cells compared with 
mice given HSC + T cells. 3D-confocal microscopy confirmed rapid 
recovery of the extracellular matrix, sinusoids and vascular structures, 
with simultaneous disappearance of adipocytes in the HSC group, that 
was - notably - much improved compared with radiation controls. In 
contrast, in mice given T-cell replete grafts severe disruption of the 
structural integrity with no sign of recovery of the vascular structures 
was observed (Figure). In control groups given syngeneic grafts  
(± T cells) no differences were detectable both in cell numbers and BM 
microarchitecture.
Conclusions: Our data imply that alloreactivity has a major impact on 
the non-hematopoietic compartment of the BM, in terms of both 
damage and reconstitution of the microenvironment, and ultimately 
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Results: One hundred and thirty eight therapeutic events included a 
complete assessment of all major metabolic pathways of the target 
drug. A majority of therapeutic events were observed with 
antidepressants (n = 93, 67.4%), followed by antipsychotics  
(n = 28, 20.3%), benzodiazepines and hypnotics (n = 13, 9.4%),  
and psychostimulants (n = 4, 2.9%). Genotype and/or phenotype 
determination was mainly performed because of adverse drug 
reactions (n = 68, 49.3%) or non-response (n = 46, 33.3%). Inter-rate 
reliability of the scoring system between the pharmacologists was 
excellent (kappa = 0.94). The probability of a link between therapeutic 
events and metabolic status was rated as intermediate to high in 
34.7% of all cases. For non-response and adverse events, proportions 
were 30.4% and 36.7%, respectively.
Conclusion: When indicated by clinical pharmacologists, therapeutic 
events may be attributable to a variation of the metabolic status with 
an intermediate to high probability in 34.7% of patients, based on the 
congruent assessment made by two clinical pharmacologists. The 
relevance of the explorations and the choice of the appropriate method 
of investigation stress the need of a collaboration between clinical 
pharmacologists and psychiatrists. 
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Population pharmacokinetics and pharmacogenetics  
analysis of rilpivirine in HIV-1 infected individuals
Manel Aouri1,2, Catalina Barcelo2, Monia Guidi2,3, Margalida Rotger2,4, 
Matthias Cavassini5, Thierry Buclin2, Cédric Hirzel6, Laurent A. 
Decosterd1, Chantal Csajka2,3, and the Swiss HIV Cohort Study 
1Innovation & Development, Laboratory of Clinical Pharmacology, 
Service of Biomedicine, University Hospital and University of 
Lausanne; 2Division of Clinical Pharmacology, University Hospital 
Center, University of Lausanne, Lausanne; 3School of Pharmaceutical 
Sciences, University of Geneva, University of Lausanne, Geneva; 
4Institute of Microbiology, University Hospital Center; 5Division of 
Infectious Diseases, University Hospital Center, University of 
Lausanne, Lausanne; 6Division of Infectious Diseases, University 
Hospital and University of Bern, Bern, Switzerland
Introduction: Rilpivirine (RPV), the latest non nucleoside reverse 
transcriptase inhibitor (NNRTI) active against HIV-1, is prescribed in 
single tablet regimen (STR) at 25 mg once a day in combination with 
emtricitabine (FTC) and tenofovir disoproxil fumarate (TDF). RPV is 
recommended in naive HIV-1 positive patients with a viral load less 
than 100,000 copies/mm3. Owing to its good tolerability and the 
convenience of the STR, RPV is increasingly prescribed in virological 
suppressed treatment experienced patient. RPV is mainly metabolized 
by CYP3A4 and to a lesser extent by CYP2C19. In clinical studies a 
clear relationship between minimal concentration (Cmin) and efficacy 
was established. Therefore, a Cmin of 50 ng/mL is suggested as a 
target to increase the probability of therapeutic response [1]. In the 
other hand an optional value of 12 ng/mL derived from protein-
adjusted in vitro data is also recommended. The aim of this study was 
to build up a population PK model in order to describe 
pharmacokinetics of RPV, quantify the variability in drug levels and 
identify the potential contribution of various covariates that may be 
involved in RPV metabolism. 
Methods: RPV levels data were collected from HIV patients as part of 
routine therapeutic drug monitoring performed in our hospital. A 
population PK analysis was performed with NONMEM® by comparing 
various structural models. The influence of demographic and clinical 
covariates, as well as genetic polymorphisms in 5 genes (CYP3A4*22 
rs35599367, CYP3A5*3 rs776746, CYP2C19*2 rs4244285, 
CYP2C19*17 rs1224856, UGT1A1*28 rs8175347 and UGT1A4*2 
rs6755571) on RPV elimination was explored.
Results: A total of 325 plasma levels were measured in 249 HIV-
positive patients. Plasma concentrations ranged between 12 and 255 
ng/mL. A one-compartment model with zero-order absorption best 
characterized RPV pharmacokinetics. Average RPV clearance was 
11.7 (L/h), volume of distribution 401 L, and mean absorption time 4 h. 
The inter-subject variability on CL was estimated at 33%. None of the 
demographic and genetic covariates showed any influence on 
rilpivirine pharmacokinetics.
Conclusion: The variability in RPV pharmacokinetics appears lower 
than for other NNRTIs. However, under the standard regimen of 25 mg 
per day, 29% of patients present Cmin below the recently identified 
target cut-off value of 50 ng/ml, but all concentrations remain above 
the alternate target value of 12 ng/mL derived from protein-adjusted in 
vitro data.

Reference: 1. Edurant. NDA 202-022/N-000 for TMC278 (Rilpivirine) IR Tablet, 
25 mg. http://www.accessdata.fda.gov/drugsatfda_docs/
nda/2011/202022Orig1s000ClinPharmR.pdf2011. 
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Co-administration of ticagrelor and ritonavir:  
individualized therapy using PBPK approach
Niloufar Marsousi1, Caroline F. Samer1,2, Pierre Fontana3,  
Jean Luc Reny4, Jules A. Desmeules1,2, Youssef Daali1,2 
1Clinical Pharmacology and Toxicology Service, Geneva University 
Hospitals; 2Swiss Center for Applied Human Toxicology (SCAHT), 
University of Geneva; 3Division of Angiology and Haemostasis; 
4Department of General Internal Medicine, Rehabilitation and 
Geriatrics, Geneva University Hospitals, Geneva, Switzerland
Introduction: Ticagrelor is a new generation antiplatelet agent used in 
prevention of atherothrombotic events after acute coronary syndome. 
The mother molecule is active and CYP3A hepatic metabolism also 
produces an active metabolite. Frontline HIV therapies are boosted 
with ritonavir, a strong CYP3A inhibitor, and ticagrelor is therefore 
contraindicated in most HIV patients because of the expected 
pharmacokinetic (PK) interaction and consequent increased risk of 
bleeding events. Using a physiologically-based pharmacokinetic 
(PBPK) approach, the aim of this study was to calculate the dose of 
ticagrelor that would allow achieving, when co-administrated with 
ritonavir, the same PK and pharmacodynamic (PD) profiles as 
ticagrelor alone. 
Methods: A model for ticagrelor and its active metabolite was first 
created using Simcyp® software (v14, Certara) based on in-vitro and 
in-vivo parameters. A clinical study was then conducted with 20 
healthy male volunteers. During the first session, a single 180 mg 
ticagrelor dose was administered to the volunteers and measured PK 
data were fitted into the model for optimization. Thereafter a simulated 
trial in the presence of 100 mg ritonavir single dose was run allowing 
to evaluate the impact of CYP3A inhibition on the concentration-time 
profile of ticagrelor and to predict ticagrelor adjusted dose in the 
presence of ritonavir. 
Results: Ticagrelor predicted dose (45 mg) was then co-administered 
with single dose 100 mg ritonavir to the same volunteers during a 
second clinical trial session. The measured PK of adjusted ticagrelor 
dose co-administered with ritonavir in healthy volunteers was 
successfully predicted with the model as demonstrated by Area Under 
the Curve (AUC0-24h) values comparable between the two clinical 
sessions. A mean AUC ratio of 1.36 ± 0.22 (CI 95%) was observed 
between the two sessions. PD evaluation using the VAsodilator-
Stimulated Phosphoprotein (VASP) assay showed that platelet 
inhibition was nearly complete in both sessions with a mean Platelet 
Reactivity Index of 11.3% ± 2.8% (CI 95%) in session 1 vs. 15.7% ± 
4.3% (CI 95%) in session 2.
Conclusion: This study was able to use the mechanistic PBPK 
modeling to broaden the usage of ticagrelor, despite the CYP3A 
inhibition, in ritonavir- or cobicistat-treated HIV patients. 
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Screening for genotypic and phenotypic variations  
in CYP activity in psychiatric patients with variable  
drug response, a retrospective study
Célia Lloret-Linares1,2, Victoria Rollason1, Kuntheavy Ing Lorenzini1, 
Caroline Samer1, Youssef Daali1, Marianne Gex-Fabry3,  
Jean-Michel Aubry3, Jules Desmeules1, Marie Besson1 
1Division of Clinical Pharmacology and Toxicology, Geneva University 
Hospitals, Geneva, Switzerland; 2NSERM UMR-S1144, Paris, France; 
3Division of Adult Psychiatry, Department of Psychiatry, Geneva 
University Hospitals, Chene-Bourg, Switzerland
Introduction: Drug treatment efficacy is often incomplete in psychiatric 
disorders and a wide interindividual variability in drug response is 
observed. Part of this interindividual variability is related to 
metabolising enzymes activity. This retrospective study aimed to 
assess to what extent a therapeutic event (non response or adverse 
event) was attributable to an abnormal cytochrome P450 activity in 
psychiatric settings, when the exploration of the metabolism was 
indicated by a clinical pharmacologist. 
Method: We collected retrospectively the results of genetic and/or 
phenotypic investigations performed to assess the link between a 
therapeutic event and psychotropic drug exposition between January 
2005 and November 2014. Activities of cytochromes P450 were 
assessed by genotyping and/or phenotyping according to validated 
methods. Two experienced clinical pharmacologists assessed the 
possible association between the event and the genetic and 
phenotypic status, independently, according to a semi-quantitative 
scale and their clinical judgment.
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parameters such as heart frequency and blood pressure didn’t give 
any evidence that the analgosedative effect of sufentanil was reversed.
Conclusions: No significant accumulation occured after daily dosing 
of 12 mg s.c. MTNX in deeply sedated cerebral hemorrhage patients 
with high dose sufentanil administration without reversal of 
analgosedation which leads to the assumption that a once daily dosing 
regimen is safe in this patient population. 
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Facilitate treatment adjustment after accidental  
overdosing: pharmacometric modelling to support  
clinical practice
Gilbert Koch1, Johannes Schropp2, Marc Pfister1 
1Paediatric Pharmacology and Pharmacometrics Research Centre, 
University of Basel, Children’s Hospital (UKBB), Basel, Switzerland; 
2Department of Mathematics and Statistics, University of Konstanz, 
Konstanz, Germany
Objectives: Accidental once or repeated overdosing is a frequent and 
potentially fatal clinical situation affecting paediatric and adult patients 
[1, 2]. A critical question after a period of overdosing is to understand 
the time it will take for the drug concentration to return to the target 
range associated with correct reference dose. We developed a method 
that calculates the optimal waiting time between a period of 
overdosing and the next reference dose to ensure safe and efficacious 
treatment. 
Methods: Absorption, distribution, metabolism and elimination of 
drugs are well described by pharmacokinetic models [3]. A 
mathematical framework was developed to calculate the waiting time 
after overdosing until the next correct therapeutic dose can be 
administered. We related the drug concentration after last overdose to 
the target range characterized by the steady state concentration with 
the reference dosing. The resulting equation is then solved to compute 
the waiting time. 
Results: Two overdose case studies are presented. First, we 
investigate a tenfold amikacin overdose in a one day old preterm 
neonate. Second, we analyse multiple overdosing of vancomycin over 
an entire week in an infant with undiagnosed impairment of kidney 
function. An online available Time to Next Dose (TND) calculator was 
developed to support clinicians who care for optimized treatment 
adjustment after overdosing. 
Conclusions: This is the first quantitative approach to assess the 
waiting time after accidental overdosing to ensure safe and efficacious 
continuation of necessary treatment. The presented work is another 
step to bridge the gap between pharmacometric modelling and 
application of precision medicine in clinical practice. The developed 
online TND decision support tool helps clinicians to efficiently adjust 
treatment after accidental overdosing benefiting paediatric and adult 
patients.

References
1 Ghaleb MA, et al. The incidence and nature of prescribing and medication 
administration errors in paediatric inpatients, Arch Dis Child 2010;95:113–8.
2 Lewis PJ, et al. Prevalence, incidence and nature of prescribing errors in 
hospital inpatients, Drug Safety 2009;32(5):379–89.
3 Gabriellson J, Weiner D. Pharmacokinetic & pharmacodynamic data analysis: 
concept and applications (fourth edition), Swedish Pharmaceutical Press (2006).
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Adverse drug reactions as a cause of admission  
to intensive care unit: a 4-months prospective  
cohort study
V. Berthaut, D. Renard, C. Manzon, M.-D. Schaller,  
P. Voirol, T. Buclin, Francoise Livio 
Division de Pharmacologie Clinique, Service de Médecine Intensive 
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Lausanne, Switzerland
Introduction: Advserse drug reactions (ADR) are a significant cause 
of hospitalization, including in intensive care unit (ICU). The aim of the 
present study was to assess the frequency and preventability of 
ADR-related admission to ICU.
Method: Design: Prospective 4-months observational study. Patients: 
all adult patients admitted to the Centre Hospitalier Universitaire 
Vaudois ICU between February and June 2015. Data collection: 
Patient’s age and gender, current drugs, Simplified Acute Physiology 
Score II (SAPS II), length of stay and clinical outcome. The causality 
between drugs and organ failure at admission was assessed for all 
patients by the principal investigator and two clinical pharmacologists 
using a standardized method. Drug abuses and suicide attempts were 
excluded. ADR preventability was assessed with standardized criteria. 
ICU patients admitted for ADR were compared to all others.
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Therapeutic drug monitoring of antiretroviral drugs  
in rural Tanzania using a fully automated dried blood  
spot extraction method
Urs Duthaler1, Benjamin Berger1, Stefan Erb2, Stefan Gaugler3, 
Manuel Battegay2, Stephan Krähenbühl1, Manuel Haschke1 
1Division of Clinical Pharmacology and Toxicology, Departments of 
Biomedicine and Clinical Research; 2Division of Infectious Diseases & 
Hospital Epidemiology, University Hospital Basel, Basel; 3CAMAG, 
Muttenz, Switzerland
Introduction: Adherence to antiretroviral therapy is essential to assure 
sufficient viral suppression and improve survival. Measurement of 
antiretroviral drug concentrations in patient samples (therapeutic drug 
monitoring, TDM) is a useful tool to assess adherence. For TDM in 
remote settings, obtaining dried blood spots (DBS) is of particular 
advantage, as blood is withdrawn after a simple fingerprick and the 
ensuing DBS sample is generally stable at room temperature, making 
cold chains unnecessary. The aim of the present study was to develop 
an automated method for the analysis of nevirapine, efavirenz, and 
lopinavir in TDM samples and to compare concentrations found in 
plasma and DBS.
Methods: DBS and plasma samples (nevirapine n = 192, efavirenz  
n = 482, or lopinavir n = 66) were collected in the framework of an 
adherence assessment study in Tanzania including 299 patients. A 
fully automated DBS-500 autosampler (CAMAG AG, Switzerland) was 
used for the extraction of DBS samples. Following extraction, samples 
were analysed by liquid chromatography tandem mass spectrometry. 
Bland-Altman plots were used to compare the agreement of plasma 
and DBS measurements.
Results: The developed bioanalytical method featured an analysis 
time of 3 minutes and a sensitivity of 10 ng/mL, which was appropriate 
for quantitation of the antiretroviral drugs in plasma and DBS. The 
automated extraction method achieved a consistent recovery of 
60–70%. Validation data were in accordance with regulatory 
guidelines. No bias between plasma and DBS concentrations was 
detected for nevirapine (0.98 [0.68–1.27]). In contrast, plasma 
concentrations were about twice as high as in DBS samples for 
efavirenz (1.75 [1.06–2.43]) and lopinavir (2.19 [1.35–3.04]). For 
efavirenz the bias could be removed by correcting the DBS 
concentrations with the haematocrit and with protein binding  
(1.127 [0.70–1.55]).
Conclusion: Our study confirms that TDM of nevirapine and efavirenz 
in DBS is a suitable alternative to conventional plasma analysis, 
especially when samples have to be collected in remote settings. 
Automated DBS extraction was reliable and facilitates analysis of large 
sample numbers. 
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Pharmacokinetics of daily methylnaltrexone  
in neurointensive care patients with cerebral hemorrhage
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Faraneh Farokhzad, Emanuela Keller, Natascia Corti 
Universität und Universitätsspital Zürich, Zürich, Switzerland
Introduction: The opioid antagonist methylnaltrexone, MTNX 
(Relistor®) does not cross blood brain barrier and therefore only has 
peripheral antagonistic effects reversing undesired peripheral opioid 
action on bowel and bladder function. In our neurosurgical intensive 
care unit subcutaneous (s.c.) MTNX is used additionally to standard 
laxative treatment for deeply sedated patients receiving high dose 
sufentanil >10 ug/h. Due to the short half time (8h) and the reversible 
binding of µ-receptors we postulated once daily MTNX administration 
to be of benefit to improve laxation in this patient population without 
the risk of MTNX accumulation. Furthermore cerebral hemorrhage 
patients might lack barriers of the central nervous system (CNS) with 
the risk of MTNX CNS penetration and reversal of analgosedative 
effect. 
Method: We investigated MTNX pharmacokinetics on the first,  
third and fifth day of administration and passage of MTNX into 
cerebrospinal fluid (CSF). S.c. MTNX was administered once daily 
additional to standard laxative treatment in 9 deeply sedated 
neurointensive care patients with cerebral hemorrhage and normal  
or mildly impaired renal function.
Results: No statistically significant difference was observed between 
AUC0-12h day 1 (424.4 ± 324.8 µg/L*h), and day 3 (512.7 ± 140 µg/L*h)) 
(p <0.05) and between Cmax day 1 (115.7–86.8 µg/L), 3 (109 ±  
95.7 µg/L) and 5 (118.5 ± 54.9 µg/L) indicating lack of accumulation. 
The ratio of CSF/serum on day 1 and 3 ranged from 0.0–0.2 and 
0.0–0.1 one hour after MTNX administration, and 0.1–0.6 and 0.2–0.7 
twelve hours after administration. Nevertheless, bispectral index and 
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usual dosage (25 mg q.d.) with normal renal function. AUC24h would 
have been only 20% higher for a dosage of 5 mg q.d. Len extraction 
coefficient was 53% during the first HCOD and 23% during the second 
one. Despite increased exposure, the patient did not develop major 
hematological toxicity and showed a good clinical response to 
combined anti-tumor and purification treatment after the first cycle of 
Len.
Conclusion: Our evaluation suggests that Len exposure under a 
dosage of 5 mg q.d. at the end of HCOD sessions seems sufficient to 
ensure an exposure comparable to normal conditions. 
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Severe injection site reactions after subcutaneous 
administration of Sayana®: a retrospective study  
of Swiss and WHO pharmacovigilance safety reports
Annika Jödicke1, Hendrike Dahmke1, Beat Damke2, Martina 
Schäublin2, Gerd A. Kullak-Ublick1, Stefan Weiler1 
1Department of Clinical Pharmacology and Toxicology, 
Universitätsspital Zürich, Zürich; 2Swissmedic, Bern, Switzerland
Introduction: Sayana® was introduced into the Swiss market as the 
first depot-medroxyprogesteron acetate (DMPA) containing 
contraceptive, administered via subcutaneous injection. In 2014 and 
2015 the regional pharmacovigilance centre of Zurich (RPVC Zurich) 
received 11 anonymised reports of severe and persistent local 
reactions after Sayana® administration, that were classified as 
lipodystrophies, atrophies or persisting indurations. In this retrospective 
study, we analysed global individual case safety reports (ICSRs) of 
this adverse drug reaction (ADR). 
Methods: International, national and regional ICSRs during Sayana® 
administration were analysed. Data on ADRs were retrieved from the 
WHO Global Database VigiBase™ and statistically evaluated using 
SPSS 22. For the local reports additional demographic data, drug 
administration information, duration of Sayana® treatment, latency time 
of the ADR, its course, severity and outcome were collected. 
Results: Worldwide 396 ICSRs after Sayana® were registered in the 
database until 2015-11-01. 381 (96.2%) reports were from Europe, with 
81.3% coming from the German-speaking countries. 351 (88.6%) of 
those reactions were labelled as ‘serious’ and 45 (11.4%) as “non-
serious”. Overall, in 325 (82%) cases injection site reactions were 
coded. In 376 cases DMPA was administered in monotherapy. In  
208 cases of injection site reactions the outcome was coded as “not 
recovered” (e.g. atrophy, fat necrosis, lipoatrophy). In Switzerland 78 
ICSRs after use of Sayana® were registered. Out of these, 68 (87.2%) 
were classified as “serious” and 10 (12.8%) as “non-serious”. In 68 
cases injection site reactions were coded. All 11 regional cases 
reported to the RPVC Zurich were categorized as serious ADRs. For 
the majority of the patients (n = 7, 63.6%) the interval between the 
application of Sayana® and the development of the lipodystrophy was 
2–4 months. Most of the reactions were irreversible (9, 81.8%) and 
caused major distress to the affected patients – even with subsequent 
plastic surgery. 
Conclusions: Administration site reactions during Sayana® treatment 
do occur frequently. Serious ADRs include lipodystrophy and persistent 
atrophy at the injection site. These reactions were recently integrated 
in the Swiss product information of Sayana®. Patients should be 
informed and advised about these recently labelled and potentially 
irreversible adverse drug reactions at the injection site. 
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Pharmacokinetics of pomalidomide during high  
cut-off dialysis: a case report
Kim Dao1, H. Chtioui1, Y. Lu2, C. J. Peer3, W. D. Figg3,  
M. Burnier2, M. Pruijm2, T. Buclin1, S. Kissling2 
1Division of Clinical Pharmacology, Biomedicine, Department of 
Laboratories; 2Service of Nephrology, Department of Medicine, 
Lausanne University Hospital and University of Lausanne, Lausanne, 
Switzerland; 3Clinical Pharmacology Program, Center for Cancer 
Research, National Cancer Institute, Bethesda, MD, United States
Introduction: Pomalidomide is an orally administered 
immunomodulatory drug with demonstrated clinical efficacy in patients 
with refractory multiple myeloma. High cut-off dialysis (HCOD) is 
increasingly used in these patients, raising the question on how it 
could influence anticancer drug elimination. Pomalidomide is 
extensively metabolized by cytochrome-mediated hydroxylation by the 
liver and mostly eliminated through the kidneys in the form of 
metabolites, with less than 4% of pomalidomide unchanged. Its 
elimination does not seem to be significantly modified by renal 
function, but needs confirmation by currently ongoing trials. Its 

Results: A total of 615 admissions was recorded during the 4-months 
study period. Of these, 55 (8.9%) admissions were ADR-related. A 
total of 18 ADR (33%) was deemed preventable. Most frequent ADR 
(by affected organ) were infections (36%, n = 20), CNS disorders 
(18%, n = 10) and cardiac disorders (13%, n = 7). Bleeding, any site, 
was common (n = 14). Immunosuppressants, antithrombotics and beta 
blockers were the most frequent classes of drugs involved. Compared 
to control patients, those with ADR were more polymedicated (69% vs 
20%), had higher SAPS II scores (48 vs 41) and hospital mortality 
(29% vs 13%). The mean length of ICU stay was 5 to 6 days in both 
groups. Only 1 out of those 55 ADR cases was spontaneously 
reported to the pharmacovigilance officer.
Conclusion: ADR represent a frequent cause of ICU admission; frail 
polymedicated patients are at higher risk. A third of these ADR meets 
criteria of preventability. Better training in pharmacotherapy and 
awareness of drug-related risks among health professionals are 
important to limit the heavy human and financial burden associated 
with ADR. 
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Pharmacokinetics of lenalidomide during high  
cut-off dialysis: a case report
Kim Dao1, Y. Lu2, C. J. Peer3, W. D. Figg3, R. Stadelmann4,  
M. Burnier2, T. Buclin1, S. Kissling2 
1Division of Clinical Pharmacology, Biomedicine, Department of 
Laboratories; 2Service of Nephrology, Department of Medicine, 
Lausanne University Hospital and University of Lausanne, Lausanne, 
Switzerland; 3Clinical Pharmacology Program, Center for Cancer 
Research, National Cancer Institute, Bethesda, MD, United States; 
4Division of Hematology, Department of Medicine, Lausanne 
University Hospital and University of Lausanne, Lausanne, 
Switzerland
Introduction: Lenalidomide (Len) is an orally administered 
immunomodulatory drug with demonstrated clinical efficacy in patients 
with multiple myeloma. High cut-off dialysis (HCOD), increasingly used 
in multiple myeloma patients, is susceptible to influence anticancer 
drug elimination. Len elimination is delayed with impaired kidney 
function and dosage adaptation is thus required. Its elimination was 
found to be significantly increased during classical dialysis sessions, 
but has never been investigated during HCOD. As it implies longer, 
more frequent dialysis sessions and greater filter permeability, HCOD 
may lead to higher Len elimination compared to classical intermittent 
dialysis. We report here about pharmacokinetics of Len in a patient on 
HCOD for renal failure secondary to myeloma cast nephropathy. 
Methods: The patient received a higher dosage of Len (5 mg b.i.d.), 
owing to concerns about a potential decrease of Len exposure during 
dialysis sessions. A set of blood samples from day 1 to 7 of Len first 
cycle was taken 3 hours post-dose, at the beginning, 3 hours after the 
beginning and at the end of 3 dialysis sessions. A one-compartment 
pharmacokinetic model accounting for Len concentrations during and 
off-dialysis was developed.
Results: A good fit was observed between predictions and measured 
concentrations (fig. 1). According to our model, the area under the 
curve (AUC24h) was 3273 µg·h/L, i.e. 60% higher than expected under 

Figure 1: Predicted (continuous line) and measured (open circles) lenalidomide 
concentrations over time. High cut-off dialysis sessions are indicated by grey 
horizontal bars, lenalidomide doses (5 mg) by open triangles. Concentrations 
predicted with a dosage of 5 mg q.d (dotted line) and at steady-state with a 
dosage of 25 mg q.d. and normal renal function (dashed line, right panel) are 
represented as well. 
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concentrations in urine were determined using a routine CEDIA 
immunoassay. Concentrations of the metamizole metabolites 
4-methylaminoantipyrine (4-MAA), 4- formylaminoantipyrine, 
4-aminoantipyrine (4-AA), 4-acetylaminoantipyrine, and 6-keto-
PGF1alpha were determined using liquid-chromatography tandem 
mass spectrometry (LC-MS/MS). Measurements were performed after 
a single (day 1) and after repetitive doses (day 7) of metamizole and 
naproxen.
Results: Neither single nor repetitive doses of metamizole or 
naproxen had a significant effect on inulin clearance or urinary sodium 
excretion. After repetitive doses of naproxen, sodium excretion 
decreased, the difference compared to baseline, however, was not 
statistically significant. Metamizole and naproxen both inhibited renal 
6-keto-PGF1alpha excretion, starting 2 hours after drug intake and 
lasting the entire dosing interval after repetitive dosing. The two active 
metamizole metabolites 4-MAA and 4-AA had half-lives of 3.7 and 5.8 
h, respectively and they accumulated approximately 1.5- and 3-fold 
after 7 days of repetitive dosing.
Conclusion: Metamizole reduces renal excretion of 6-keto-PGF1alpha 
to a similar extent as naproxen, suggesting that renal synthesis of 
vasodilatory prostacyclin I2 is inhibited by metamizole. However, at 
least in healthy, moderately sodium-depleted subjects, metamizole had 
no significant effect on inulin clearance or renal sodium excretion. 
Renal tolerability of metamizole in patients at risk might be explained 
by direct vasodilatation counteracting reduced renal availability of 
prostacyclin. 
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Dyslipidaemia and its management in a Swiss  
haematopoietic stem cell transplant cohort:  
interim analysis
Melanie Perren1, Kübra Koçak1, Jörg Halter2, Anne Taegtmeyer1 
1Department of Clinical Pharmacology and Toxicology; 2Department of 
Haematology, University Hospital Basel, Basel, Switzerland
Introduction: Dyslipidaemia is increasingly recognized as a common 
and serious complication after haematopoietic stem cell 
transplantation (HSCT). The study aims to examine the prevalence of 
dyslipidaemia and to assess treatment efficacy and safety of lipid 
lowering agents in this group of patients.
Methods: A retrospective, single centre, cohort study including a  
total of 1240 adult (>16 years) patients transplanted at the University 
Hospital Basel 1973–2013 and those surviving ≥100 days post-
transplantation, was performed. Serial lipid concentrations and 
medication were studied prior to (0 m) and at regular intervals after 
transplantation.
Results: Of the 1240 patients studied, 232 underwent two or more 
transplants. 418 patients (34%) underwent autologous transplantation 
and 822 (66%) allogenic transplantation in the first instance. Of the 
entire cohort, 59% were male, median age 43 years. Mean lipid  
values in mmol/l (± SD) are given in the table. While 19% had 
hypercholesterolaemia (total cholesterol >5.2 mmol/l) at baseline, 44% 
had hypercholesterolaemia 3 months after transplant. The prevalence 
of hypercholesterolaemia did not return to baseline but remained 
between 39–56% up until 20 years post-transplant. 
Conclusion: Hyperlipidaemia is frequent after HSCT and population 
values increased and remained elevated above baseline for all lipid 
types. We shall go on to study the effect of calcineurin inhibitors and 
lipid-lowering therapy in this cohort. 

disposition has not been studied during dialysis yet. As HCOD implies 
longer, more frequent dialysis sessions and greater filter permeability 
coupled with low protein binding (12–44%), it may potentially lead to 
significant pomalidomide elimination. We report here about 
pomalidomide disposition in a patient on HCOD for renal failure 
secondary to myeloma cast nephropathy and amyloidosis. 
Methods: The patient received a dosage of pomalidomide (2 mg q.d., 
post-dialysis) owing to concerns about a potential toxicity independent 
of renal function. A set of blood samples from day 1 to 7 of 
pomalidomide first cycle was taken 5 hours post-dose, at the 
beginning, in the middle and at the end of 4 dialysis sessions. A 
two-compartment pharmacokinetic model accounting for 
pomalidomide concentrations during and off-dialysis was developed.
Results: No major toxicity or significant pomalidomide accumulation 
were observed during this treatment. A fairly good fit was observed 
between predictions and measured concentrations (see fig. 1). 
According to our model, the area under the curve (AUC24h) was  
454 µg·h/L, i.e. 19% lower than expected without HCOD under the 
same dosage (2 mg q.d.). Pomalidomide extraction coefficient was 
between 38–64%. 
Conclusion: Our model suggests that HCOD could affect 
pomalidomide exposure, performing it during the end of the dosing 
interval may however limit the impact of dialytic clearance. 
Pomalidomide should therefore be given after dialysis.
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Effect of metamizole (dipyrone) on renal function  
in salt-depleted healthy subjects
Urs Duthaler1,2, Jamal Bouitbir1,2, Anne B Taegtmeyer1,3,  
Evangelia Liakoni1,3, Stephan Krähenbühl1,2,3, Manuel Haschke1,2,3 
1Division of Clinical Pharmacology and Toxicology, Departments of 
Biomedicine and Clinical Research, University Hospital Basel; 
2Department of Biomedicine; 3Department of Clinical Research, 
University of Basel, Basel, Switzerland
Introduction: Metamizole (dipyrone) is an antipyretic and analgesic 
drug, which is increasingly used due to its favorable gastrointestinal 
and renal tolerability compared to nonsteroidal anti- inflammatory 
drugs. So far, the extent to which metamizole affects renal function has 
not been clearly described. The primary aim of the study was therefore 
to investigate the effect of metamizole on the glomerular filtration rate 
in healthy, salt-depleted, volunteers. Secondary aims were to 
determine the effect of metamizole on urinary excretion of sodium and 
on 6-keto-PGF1alpha, the stable metabolite of prostacyclin I2. In 
addition, the pharmacokinetics of the major metamizole metabolites 
was investigated.
Methods: Subjects received a diet containing approx. 50 mmol 
sodium/day starting one week before and during treatment with 
metamizole (1000 mg three times daily, n = 8) or naproxen  
(500 mg two times daily, n = 7) for 7 days. Glomerular filtration  
rates were estimated using the inulin clearance method. Sodium 

Figure 1: Predicted (continuous line) and measured (open circles) pomalidomide 
concentrations over time. High cut-off dialysis sessions are indicated by grey 
horizontal bars, pomalidomide doses (2 mg) by open triangles. Concentrations 
predicted with a dosage of 2 mg q.d (dotted line) without high cut-off dialysis are 
represented as well. 

Table 1
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symptoms, but stepdown tapering appears pharmacologically sound 
and could avoid RAHS symptoms, being more successful than abrupt 
discontinuation. We therefore designed a parallel randomized 
placebo-controlled double blinded multicentric study to explore this 
hypothesis. At inclusion, gastrinemia, chromogranin A, helicobacter 
pylori serology and CYP2C19 phenotype are measured before 
randomization to PPI’s discontinuation at either a half dose of PPI or 
placebo. The majority of RAHS acid-related symptoms is expected to 
appear during the first 4 weeks after PPIs cessation and manifest 
themselves by heartburn, acid regurgitation or dyspepsia. Therefore 
we measure their incidence at 1, 2, 3 and 4 weeks by means of a 
validated tool (clinical modified-PASS test) for the evaluation of 
persistent acid-related symptoms. The primary outcome consists of a 
PASS test with at least one acid-related symptom, including also the 
resumption of anti-acid therapy. A difference on the prevalence of acid 
related symptoms of at least 15% between the two groups is expected 
and would require 156 volunteers to achieve an alpha risk (two-sided) 
of 5% and a power of 80% (described in detail in www.clinicaltrial.gov). 
Discussion: Considering the importance of PPIs overuse and the risk 
of relapse of symptoms after abrupt withdrawal, a stepdown approach 
may be a valid therapeutic option for inappropriate PPIs intake and is 
being evaluated through a randomized placebo-controlled double 
blinded study testing the benefit of progressive vs abrupt dose 
decrease of PPIs. 
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Conception of a randomized, placebo-controlled,  
double blinded study for the evaluation of progressive  
vs abrupt withdrawal of esomeprazole on acid-related 
symptoms
Myriam El Biali1, L. Roulet2, V. Rollason1, C. Lloret-Linares3,  
Y. Daali1, C. Luthy2, A-F. Allaz1, Y. Gasche1, P. Renard2, F. Luthi1,  
E. Giostra1, J. Desmeules1 
1Hôpitaux Universitaires de Genève (HUG), Geneva; 2Clinique 
Romande de Réadaptation, Sion; 3Lariboisière, Switzerland, Paris, 
France
Introduction: Over prescription of long-term proton pump inhibitors 
(PPIs) for inappropriate indications is a growing health and economic 
concern. Prolonged use of PPIs has been associated among others 
with increased risk of fracture, community-acquired pneumonia, 
gastrointestinal infections and unwanted drug interactions. Acid-related 
symptoms due to rebound acid hypersecretion (RAHS) can be an 
obstacle to the cessation of PPIs and can lead to resumption of 
therapy. This clinical trial explores an effective strategy for PPIs 
discontinuation in patients treated by PPI for at least four weeks 
without a clear indication for treatment. 
Methods and design: There is no scientific consensus on how 
discontinuation of PPIs should be attempted for reducing RAHS 
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Libyan revolution: assessment of 16 war casualties  
18 months after the 2011 conflict, needs for rehabilitation
Hubert Vuagnat1, Olivier Hagon2 
1Centre Plaies et Cicatrisation; 2Hôpitaux Universitaires de Genève, 
Genève, Switzerland
Introduction: Following the move of the “Arab Spring”, the 17th 
February Revolution in 2011 was ignited by protests in Benghazi. 
Protests escalated into a rebellion across the country. A United Nations 
resolution authorized member states to establish and enforce, by 
force, a no-fly zone over Libya. After Muammar Gaddafi was captured 
and killed, the official end of the war declared on 23 October 2011. 
During this 9 months conflict, death toll was estimated to be 10,000 to 
25,000 and injured from 25,000 to 50,000, out of them 20,000 severely. 
Many of them were referred to nearby and european countries. 
Methods: Assessment of 16 wounded warriors from Benghazi during 
a mission on behalf of the Swiss agency for Development and 
Cooperation (SDC). Make proposals to enhance local rehabilitation.
Results: Mean age: 23,4 ± 4 years, time from injury: 21 ± 2.6 months. 
12 shrapnel lesions (rocket blasts), 4 gunshots, 2 also sustained 
torture. Beside limited amputations and fractures, 15 had peripheral 

nerve damage of the limbs, 1 diagnosed brain injury (plus 3 most 
probable). 10 had one or more medical stay abroad (Middle East or 
Europe). Upon return in Libya, comprehensive rehabilitation and  
follow up were limited or inexistent. 15 patients had disabling pain,  
7 nociceptive, 15 neuropathic. Only one patient had painkillers. Post 
traumatic stress disorder (PTSD) was present in 13 cases. 14 had lost 
family members and/or combat companions in the same event they 
were injured in. Of the 13 who had identified employment, only one 
could resume. The teaching hospitals visited where actively run but 
overcrowded due to the closing of primary and secondary facilities. 
Rehabilitation relied on a physiotherapy department, mainly focused 
on osteoarticular problems. Interdisciplinary work seemed limited. 
Occupational or speech therapists and neuropsychologist do not exist. 
Painkillers were readily available but, given at low dose and frequency, 
often only on demand. No pain scales were used and nurses didn’t 
inquire on the existence of pain.
Conclusions: Although the group is certainly not representative of  
the 20,000 wounded, it shows that much progress can be made on 
follow-up of: – Comprehensive rehabilitation for which specialized 
structures should be developed in Libya; – Post traumatic stress 
disorder; – Basic pain control. Furthermore, the lack of social 
integration is also another major issue to a rehabilitation process.
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