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Background/Introduction: 
The incidence of neuroendocrine neoplasms (NENs) seems to increase worldwide. Long-
term, population-based series that consider tumor differentiation are however sparse. We 
assessed the incidence trend of lung and gastroenteropancreatic (GEP) NENs according to 
the latest International Agency for Research on Cancer/World Health Organization 
classification over a 41-year time period in two Swiss regions. 
 
Methods: 
All cases of lung and GEP NENs recorded in the Vaud and Neuchâtel Cancer Registries 
from 1976-2016 were included. NENs were stratified into well-differentiated neuroendocrine 
tumors (NETs) and poorly differentiated neuroendocrine carcinomas (NECs). Changes in 
annual age-standardized incidence rates were calculated for lung and GEP NETs and NECs 
by sex.  
 
Results: 
Of 4,141 patients diagnosed with NENs, 65% were men. The incidence of lung NETs among 
men and women increased by 3.9%/year (95% CI: -5.3,14.1%) and 4.9%/year (0.1,9.9%), 
respectively, between 1976-2016. The incidence of lung NECs decreased by 2.6%/year (-
3.1,-1.8%) in men from 1985-2016 whereas it increased in women between 1976-1998 by 
6%/year (4.2,7.9%). For GEP NETs, a steady annual increase in incidence occurred 
between 1976-2016 with a magnitude of 1.7% (0.7,2.7%) in men and 1.3% (0.5,2.1%) in 
women. No significant trend in incidence of GEP NECs was found for both sexes. 
 
Conclusion: 
The incidence trends of lung NECs in men and women parallel changes in smoking 
prevalence in the population. Causes of the increase in incidence of GEP NETs are likely 
multifactorial. Our study supports the importance of evaluating the epidemiology of NENs by 
tumor differentiation. 
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Background/Introduction: 
Cabergoline (CAB) therapy for prolactinomas has been associated with serum IGF-1 levels 
modifications, with recent reports indicating a paradoxical increase of IGF-1 levels during 
ongoing therapy. As a result, IGF-1 measurement has been proposed not only at diagnosis 
of a prolactinoma, but also during follow-up. 
In this follow-up study on prolactinoma patients with chronic CAB therapy, we investigated 
whether there are long-term changes in IGF-1 levels that necessitate continuous monitoring. 
 
 
Methods: 
We reviewed our institutional database on prolactinoma patients with long-term CAB therapy, 
in whom IGF-1 levels were measured at baseline, at 3-months follow-up and in the long-
term. 
 
Results: 
Chronic CAB therapy was noted in 20 patients (13 men, 7 women). Median (±SD) age was 
43.5 ± 12.6 years. 17 (85%) patients presented with a macroprolactinoma. Median CAB 
treatment time was 75±43 months (range 24-187). Median IGF-1 levels increased at last-
follow-up, though not significantly; from 122±37 ng/ml  (IQR 104-160 ng/ml) to 133 ± 54 
(IQR 121-162 ng/ml), p=0.10. Thereby, 18 (90%) patients showed normal serum IGF-1 levels 
adjusted for age, one (5%) patient above (1.05 x ULN) and 1 (5%) patient below the normal 
range (0.97 x LLN). No patient was or became symptomatic of acromegaly. 
 
Conclusion: 
Our long-term results indicate that chronic treatment with CAB in prolactinoma patients does 
not significantly modify serum IGF-1 levels. Bearing in mind the sample size of this study, 
continuing IGF-1 monitoring is not indicated in prolactinoma patients with long-term CAB 
therapy. 
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Background/Introduction: 
Gestational diabetes mellitus (GDM) exposes mothers and their offspring to short and long-
term complications. The objectives of this study were to a) assess the utility of fetal 
anthropometric variables to predict the most relevant adverse neonatal outcomes in a treated 
population with GDM in addition to the known impact of maternal anthropometric and 
metabolic parameters and b) to identify the most important fetal predictors.  
 
Methods: 
This prospective study included 189 consecutive patients with GDM followed in a tertiary 
hospital. Maternal predictors were prepregnancy body mass index (BMI), gestational weight 
gain, fasting, 1-hour and 2-hour blood glucose values during the oGTT, HbA1c at the end of 
the pregnancy and treatment requirement. Fetal predictors included sonographically 
assessed fetal weight (FW) centile, FW centile >90% and <10%, abdominal circumference 
(AC) centile, AC centile >90% and <10%, at 29 0/7 to 35 6/7 weeks of gestational age. 
Neonatal outcomes comprising weight centile, large and small for gestational age (LGA, 
SGA), hypoglycemia, prematurity, hospitalization for neonatal complication, 5-min Apgar 
score <7, and (emergency) cesarean section were evaluated. Univariate and multivariate 
regression analyses were conducted. 
 
Results: 
Fetal variables predicted all adverse anthropometric neonatal outcomes, prematurity, 
cesarean section and emergency cesarean section (p ≤0.047). These associations were 
independent of maternal predictors (p ≤0.049), with the exception of cesarean section. FW 
centile was found to be the most significant predictor for neonatal weight centile, LGA and 
SGA, while AC centile was the most significant predictor for prematurity and AC centile>90% 
for emergency cesarean section. 
 
Conclusion: 
In women with GDM, third trimester fetal anthropometric parameters, particularly FW, but 
also AC centile and AC centile >90%, have an important role in predicting different adverse 
neonatal outcomes beyond the impact of maternal anthropometric and metabolic predictors. 
These findings could help for risk stratification and treatment guidance in these women.  
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Background/Introduction: 
URLi is a novel insulin lispro formulation developed to more closely match physiological 
insulin secretion. 
 
Methods: 
This 2-site, randomized, 2-period crossover, double-blind study evaluated the 
pharmacokinetics and glucodynamics during a liquid test meal, after a single 0.2 U/kg SC 
dose of URLi or Humalog in 13 children, 14 adolescents, 15 adults with T1D. 
 
Results: 
Onset of insulin appearance was faster with URLi vs Humalog in children (1.1 vs 6.5 min; 
p=0.0002), adolescents (1.9 vs 6.4 min; p=0.001), and adults (0.9 vs 4.8 min; p=0.004). Early 
exposure (AUC0-15min) was greater with URLi vs Humalog: 7-fold (p<0.0001) in children, 4 
fold (p=0.0003) in adolescents, 5-fold (p<0.0001) in adults; late exposure (AUC3-7h) was 
reduced by 58% (p<0.0001) in children, 40% (p=0.013) in adolescents, 37% (p=0.021) in 
adults. Total exposure was similar in URLi and Humalog. At 1h, URLi reduced PPG by 42 
mg/dL (p=0.008) in children, 19 mg/dL (p=0.195) in adolescents, 34 mg/dL (p=0.018) in 
adults, vs Humalog. At 2h, URLi reduced the PPG by 32 mg/dL (p=0.11) in children, 39 
mg/dL (p=0.051) in adolescents and was not statistically different in adults, vs Humalog. 
URLi was well tolerated in all age groups. 
 
Conclusion: 
In summary, URLi accelerated insulin lispro absorption, reduced late exposure and early 
PPG following a test meal vs Humalog in children, adolescents, and adults with T1D. 
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Background/Introduction: 
Classic cerebrotendinous xanthomatosis (CTX; OMIM#213700) manifests itself in childhood with 
chronic diarrhea, juvenile cataracts, tendon xanthomas and neurological symptoms. Biallelic 
inactivation of CYP27A1 is responsible for cholesterol 27-hydroxylation, leading to cholestanol 
accumulation in the central nervous system, eyes and tendons. Less commonly, the disease can 
present in young adults as spastic paraparesis in the absence of xanthomas.       
 
Methods: 
We report on a 28-year old woman diagnosed with CTX who worsened, under treatment, a spinal 
form of CTX. A review of spinal CTX in the literature is described. Spinal CTX patients were 
identified by searching in Pubmed, EMBASE™ and Web of Science databases. Only patients 
with clinical features of spinal CTX and /or with a typical spinal MRI were included. 
 
Results: 
A woman presented with chronic diarrhea and progressive spastic paraparesis in her twenties. 
Brain magnetic resonance imaging (MRI) showed cerebral atrophy with diffuse periventricular 
white matter hyperintensities. Spinal MRI was normal. CYP27A1 gene sequencing showed two 
heterozygous variants, (c.1183C>T; p. Arg395Cys) and (c.1184+1G>A), confirming the diagnosis 
of CTX. Chenodeoxycholic acid treatment was introduced with remission of diarrhea. Treatment 
had to be discontinued several times and patient developed psychosis and an ataxospastic gait. 
Spinal MRI revealed new linear hyperintensities of the corticospinal and gracile tracts, compatible 
with spinal CTX.  
Thirty-three patients with spinal CTX were identified in the literature. All patients presented 
pyramidal signs and 48% dorsal column signs. Juvenile cataracts were described in 78% of 
patients, chronic diarrhea in 65%, and tendon xanthomas in 31%. Disease improvement or 
stabilization with chenodeoxycholic acid was observed in 69% of patients. A higher prevalence of 
the Arg395Cys allele was observed in patients with spinal CTX as compared to CTX in general 
(ᵡ2; p<0.00001). 
 
Conclusion: 
The diagnosis of spinal CTX can be easily missed or delayed in absence of xanthomas. There is 
a higher prevalence of the Arg395Cys allele in spinal CTX as compared to classic childhood-
onset CTX. Chenodeoxycholic acid treatment seems to stabilize or improve clinical symptoms in 
most patients. However, as seen in our patient and in two previously reported cases, sudden 
interruption of CDCA may lead to irreversible neurological complications.  



06          S 
Prevalence and outcome of dysnatremia in patients hospitalized with 
COVID-19  
 
Author/Address of institution 
Cihan Atila1,2 Clara O. Sailer1,2, Raphael Twerenbold2, 3, * & Mirjam Christ-Crain1, 2, * 
1Department of Endocrinology, Diabetology and Metabolism, University Hospital Basel, Basel, 
Switzerland 
2University of Basel, Department of Clinical Research, Basel, Switzerland 
3Department of Cardiology, University Hospital Basel, Basel, Switzerland 
*These authors share senior authorship 
 
Background 
The ongoing pandemic of coronavirus disease (COVID-19) has infected nearly 15 million people 
worldwide, causing over 620.000 deaths as of July 2020. Dysnatremia, e.g. hyponatremia and 
hypernatremia, are both associated with pneumonia and with increased morbidity and mortality. To 
date, the prevalence and outcome of dysnatremia in patients with COVID-19 is unknown. We 
therefore aimed at investigating the outcome of hospitalized patients with dysnatremia and COVID-
19. 
 
Methods  
Eligible patients were those with clinical suspicion of COVID-19 triaged to the Emergency 
Department (ED) of the University Hospital in Basel between March and June 2020. Data collection 
included clinical, laboratory and disease severity scoring parameters on admission and following 
30 days of hospitalization. Patients with a positive nasopharyngeal swab test for SARS-CoV-2 
served as cases while the patients with a negative swab test served as controls. The primary 
analysis was to explore hyponatremia and hypernatremia on admission in association with 
rehospitalization and mortality in patients with confirmed COVID-19.  
 
Results 
A total of 1072 patients, of whom 186 had a positive and 886 had a negative nasopharyngeal swab 
for COVID-19, with a mean age of 56.8 years, were included in the analysis. On admission, patients 
with as compared to without COVID-19 showed a higher prevalence of hyponatremia (28.7% vs 
17.5%, 95%-CI 0.046 - 0.212, p <0,001) and hypernatremia (2.8% vs 1.9%). Overall, 24 (2.29 %) 
patients died; 10 (5.38%) positive for COVID-19 (p < 0.003) and 14 (1,5%) controls. 
 
Hypernatremia on admission was associated in both groups, COVID-19 and controls with a 
significantly higher mortality rate compared to normonatremia, with a stronger association in 
COVID-19 than in controls (OR 1.61, 95%-CI 1.39 -1.85, p <0.001 vs. OR 1.1, 95%-CI 1.03-1.18, 
p = 0.003).  
Hyponatremia on admission in patients with COVID-19 was also associated with a higher mortality 
rate (OR 1,07, 95%-CI 1.02-1.13, p = <0.001) compared to normonatremia. However, there was 
no significant association to mortality between hyponatremic and normonatremic controls on 
admission (p = 0.20).  
 
Hypernatremia at discharge was associated in both groups, COVID-19 and controls with a 
significantly higher mortality rate compared to normonatremia, with a stronger association in 
COVID-19 than in controls (OR 1.72, 95%-CI 1.48- 2.00, p <0.001 vs. OR 1.18, 95%-CI 1.10 -1.26, 
p <0,001). 
 
Conclusion 
Patients with COVID-19 present more often with both, hypo- and hypernatremia on admission 
compared to controls. Dysnatremia in COVID-19 on admission and hypernatremia at discharge is 
associated with a substantial overall mortality rate.  
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Background/Introduction: 
Glucose control in patients with diabetes and end-stage renal disease requiring dialysis is 
characterised by brittle glycaemic fluctuations due to complex alterations in glucose/insulin 
homeostasis, making its management highly challenging. There is a clear need for improved 
delivery of care and novel approaches to optimise diabetes management in this vulnerable 
population. Closed-loop insulin therapy continuously modulates insulin delivery on the basis of real-
time sensor glucose values and may therefore benefit glucose control in patients with diabetes 
receiving dialysis. 
 
Methods: 
As part of an ongoing study, seven outpatients with type 2 diabetes receiving haemodialysis at the 
University Hospital Bern were treated with fully closed-loop insulin therapy and conventional insulin 
therapy in random order. The fully closed-loop insulin therapy consisted of the CAM APS HX 
system (Android smartphone, Dexcom G6, DANA RS pump) with a glucose target set at 7.0mmol/l. 
Study periods lasted 20 days each and were separated by a 2-4 week wash-out period. The primary 
outcome was the proportion of time when sensor glucose was in target range (3.9-10.0mmol/l). 
Data for both treatments are presented as median and interquartile range [IQR] and treatment 
differences were assessed using linear mixed-effect models with treatment and period considered 
fixed and subjects random effects. 
 
Results: 
The results of this preliminary analysis suggest a higher proportion of time when sensor glucose 
concentration was in target range using closed-loop compared with control (63.1% [60.4%; 67.2%] 
versus 52.0% [20.6%; 57.4%], p=0.04). Compared with control, closed-loop reduced the proportion 
of time spent in hyperglycaemia (36.9% [32.4%; 39.9%] vs 46.5% [40.5; 79.3]], p=0.04) and mean 
sensor glucose (9.5mmol/L [9.1; 9.6] vs 10.3mmol/L [9.1; 13.5], p=0.04). The proportion of time 
spent in hypoglycaemia was low during both treatment arms (0.0% [0.0%; 1.2%] during closed-
loop and 0.1% [0.0%; 0.2%] during control) with no significant treatment difference. Sensor 
availability was 99% [95%; 100%] and closed-loop was operative during 91% [88%; 92%] of the 
time. There were no serious adverse events in either condition. 
 
Conclusion: 
Preliminary data assessing the use of fully automated closed-loop insulin delivery in outpatients 
with type 2 diabetes receiving haemodialysis shows great promise in improving glucose control in 
this vulnerable population without increasing the risk of hypoglycaemia. 
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Background/Introduction: 
URLi is a novel ultra rapid formulation of insulin lispro that shows improved postprandial 
glucose control and similar compatibility with continuous subcutaneous insulin infusion (CSII) 
vs. Humalog®. In this study URLi was evaluated for the first time in a hybrid closed-loop 
system using the Medtronic MiniMedTM 670G. Primary objective was to compare URLi to 
Humalog with respect to the percentage of time with glucose values within target range 70-
180 mg/dL (%TIR). 
 
Methods: 
This double-blind, crossover study included two 4-week treatment periods with URLi or 
Humalog. After a 2-week lead-in on Humalog, 42 adults with type 1 diabetes using personal 
MiniMed 670G pumps were randomized to 1 of the 2 treatment sequences with boluses 
initiated 0-2 minutes before meals. 
 
Results: 
Both treatments achieved good glycemic control with mean TIR >75%. The percentage of 
time for glucose values in the range of 70-180 mg/dL was 77.0% and 77.8% for URLi and 
Humalog treatments respectively (p=0.339). The percentage of time in other core continuous 
glucose monitoring metrics were 0.3% and 0.4% for values <54 mg/dL (p=0.548); 1.5% and 
2.2% for values <70 mg/dL (p=0.009); 21.5% and 19.9% for values >180 mg/dL (p=0.088); 
and 3.8% and 3.2% for values >250 mg/dL (p=0.091). Mean time above and below range 
met consensus recommendations for both treatments. The percentage of time in Auto Mode 
was similar between treatments: URLi 92.0%; Humalog 91.4%. Insulin doses and pump 
settings were generally similar between treatments. There were no serious adverse events or 
early discontinuations. Overall incidence of treatment-emergent adverse events was similar 
between treatments. 
 
Conclusion: 
URLi demonstrated comparable glycemic control and a similar safety profile to Humalog with 
the MiniMed 670G system in patients with type 1 diabetes. 
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Background/Introduction: 
Therapy in type 1 diabetes has undergone a fundamental change over the last several 
decades, especially by the use of technical devices. Gender differences as influencing 
factors of metabolic control came into focus.  
Our study aimed to evaluate gender differences over two (adolescents) and one-and-a-half 
(adults) decades with regard to changes in glycaemic control and with regard to trends in 
insulin pump use. Where possible, migration background was taken into account.  
 
Methods: 
Via DPV data base, type-1-diabetes patients aged 10-20 (data years 1999-2018) and 21-40 
years (data years 2004-2018) were identified. Linear regression analyses (adjusted for age, 
duration of diabetes, migration background and repeated measurements) were used to 
create HbA1c-trends and trends about insulin pump use. Subsequently a stratification by 
migration background was made for the adolescents' group. 
 
Results: 
The adolescents’ group (n=68‘662) showed an HbA1c-improvement from 8.3 to 8.0% (girls) 
and from 8.1 to 7.9 % (boys) over the period examined. Use of insulin pumps increased 
continuously from 3% (boys and girls) to 47% (boys) and 54% (girls), respectively. After 
stratification for migration background an HbA1c gender levelling was seen in adolescents 
without migration background as of 2016 (2018: 7.9% for both sexes). Adolescents with 
migration background used insulin pumps less frequently, with the girls being in the majority 
(2018: 48% girls, 40% boys) 
In the adult group n=15‘380) we saw an HbAc increase from 2004 (7.7% in females, 7.8% in 
males) to 2018 (7.9% in females, 8.1% in males) with constant gender differences. The 
proportion of insulin pump therapy rose from 18% to 35% (males) and from 30% to 50% 
(females). 
 
Conclusion: 
A gender alignment took place in adolescents without but not in those with migration 
background. The use of insulin pumps increased continuously – markedly in girls. Despite 
growing insulin pump use, adults show a worsened glycaemic control over time and 
persistent gender differences.   
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Background/Introduction: 
Several case reports and case series report that predominantly right sided heart failure and 
pulmonary hypertension (PH) may be a serious, yet frequently overlooked complication of overt 
hyperthyroidism. The study was designed to report the prevalence and and outcome of PH 
associated with overt hyperthyroidism in patients without underlying cardiac disease. 
 
Methods: 
Patients presenting with overt hyperthyroidism (free T4 > 1.5 ULN) and without any underlying 
cardiac disease referred to the Division of Endocrinology & Diabetes were included. A clinical, 
biochemical (thyroid hormones, B-type natriuretic peptide, BNP) and echocardiographic 
assessment was performed at baseline and in patients with PH after restoration of euthyroidism. 
Systolic pulmonary artery pressure (sPAP) was assessed by adding the estimated central venous 
pressure to the transtricuspid gradient (RV/RA), which was calculated from the peak tricuspid 
regurgitation velocity (TRV). PH was defined as either RV/RA >30mmHg or sPAP >35mmHg. 
Right ventricular (RV) function was assessed by measuring the tricuspid annular plane systolic 
excursion (TAPSE), the peak tricuspid ring velocity as assessed by tissue Doppler (s‘) and the 
RV fractional area change (RVFAC, impaired if RVFAC <35%). Left and RV diameters were 
measured according to current guidelines. Data are presented as median (IQR) unless otherwise 
specified. Mann-Whitney and Wilcoxon signed rank tests were used to test for differences.  
 
Results: 
79 patients (84% female, age 39 (31-51) years, BMI 22 (20-25) kg/m2) were included. FT4, FT3 
and TSH values were 37 pmol/l (30-47), 14 pmol/l (11-19) and <0.001 mU/l (<0.001-0.018). 
Among 70 patients with available TRV signal 28 (40%, 95% CI 29-51) had pulmonary 
hypertension. FT4 and FT3 serum concentrations were comparable between patients with and 
without PH and not correlated with measures of right ventricular function. BNP plasma 
concentrations were higher in patients with PH (98 (72-137) vs. 56 (36-71) ng/l; p<0.0001). ROC 
analysis revealed a sensitivity of 79% and specificity of 72% for a BNP-cut-off > 67 ng/l for the 
presence of PH (AUC 0.761). Follow-up exams were performed after a median of 11 (8-13) 
months. After restoration of euthyroidism sPAP (36 (33-39) to 27 (22-29) mmHg; p<0.0001) and 
RV/RA (32 (29-34) to 21 (18-25) mmHg; p<0.0001) significantly decreased and PH resolved in all 
but one patients. This was accompanied by significant improvements in right ventricular function 
(TAPSE, RVFAC). Furthermore, a significant reduction in the left ventricular diameter was 
observed. 
 
Conclusion: 
Pulmonary hypertension is a frequent phenomenon in overt hyperthyroidism and is reversible 
upon restoration of normal thyroid function in the vast majority of patients. The severity of 
hyperthyroidism, as indicated by FT4/FT3 concentrations does not predict the presence of PH 
and plasma BNP may be a better biomarker. Concomitant changes in left ventricular function 
suggest  that PH in overt hyperthyroidism is the consequence of a hypervolemic and 
hyperdynamic state rather that of primary pulmonary origin. 
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Background/Introduction: 
Since becoming available in Switzerland in 2017, the use of intermittently scanned continuous 
glucose monitoring (isCGM) has rapidly inceased in children with type 1 diabetes (T1D). Although 
research studies have shown short-term benefits for glycaemic outcomes, real-life data about 
longer-term impact on glycaemic outcomes are lacking. Hence, this study aimed to evaluate the 
impact of isCGM on glycaemic outcomes in children with T1D and provides an update on pilot 
data presented in 2018. 
 
Methods: 
A retrospective analysis of data available from July 2017 to February 2020 at the University 
Children's Hospital Basel was conducted. Data of children and adolescents with type 1 diabetes 
diagnosed for at least 1 year when starting glucose monitoring with isCGM, with no previous use 
of continuous glucose monitoring (CGM) and aged below 20 years of age were included. 
Observational period comprised of 12 months before and 12 months after isCGM start. Primary 
outcome was the change in HbA1c over time during the first 12 months of FGM use. Secondary 
outcomes included number of scans per day and percentage of sensor use.  
 
Results: 
Sixty-one patients (30 female/31 male) with a mean (SD) age of 11.6 (3.8) and diabetes duration 
of 5.7 (3.6) were included in the study. Eighteen (29.5%) were using an insulin pump therapy. 
The use of isCGM resulted in a mean (95 CI) HbA1c improvement of 0.3% (0.01 to 0.61) 3 
months after isCGM start, p=0.04. However, use of isCGM did not result in improved glycaemic 
control measured as HbA1c over 1 year before and after isCGM start (mixed-effects analysis, 
p=0.081). HbA1c correlated well with the number of scans (r squared 0.12, p<0.001) and 
percentage of isCGM use per day (r squared 0.3, p <0.001). Piecewise linear regression analysis 
showed a significant correlation between HbA1c and < 10 scans/day (r squared 0.3, p< 0.001, 
while HbA1c and > 10 scans/day were not significantly correlated (r squared 0.007, p=0.467). 
Similarly, a significant correlation between HbA1c and percentage of sensor use below 90% was 
observed (r squared 0.01, p<0.001), but not for percentage of sensor use above than 90% (r 
squared 0.01, p=0.304). Overall isCGM use remained stable over the 24 months obeservational 
period, suggesting good acceptance of isCGM by children and adolescents with T1D.  
 
Conclusion: 
IsCGM improved short-term glycemic control in a real-life setting in youth, similarly to short-term 
prospective studies. However, HbA1c did not improve over the entire 12 months observational 
period post isCGM start. HbA1c correlated with the number of scans per day and pecentage of 
sensor use, being most pronounced with less than 10 scans/d and below 90% of sensor use. 
These data are in line with earlier studies showing good correlation of the number of BG 
measurements with improved HbA1c. 
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Background/Introduction: 
During pregnancy, hypoglycemia during an oral glucose tolerance test (OGTT) occurs in around 
10% and is associated with increased perinatal morbidity such as low birth weight. However, 
while the OGTT is recommended in the postpartum period in women with gestational diabetes 
(GDM), there are no data regarding hypoglycemia in this setting. This could be related to a more 
adverse metabolic profile, more frequent postmeal cravings and subsequent higher postpartum 
weight gain. To fill this gap, we investigated the prevalence, predictors and consequences of 
hypoglycemia in the early (6-8 weeks) postpartum period in women after GDM.  
 
Methods: 
We prospectively included 981 women with GDM from 2011-2020. Glucose control parameters 
and anthropometric variables were measured during pregnancy, in the early and the late 
postpartum. The outcome was hypoglycemia (venous glucose ≤4 mmol/l) at 2-hours after the 75-
g oral glucose tolerance test (OGTT) at the 6-8 weeks postpartum. Potential predictors and 
consequences of hypoglycemia including weight, gestational weight gain, use of glucose lowering 
medications and glucose control during and after pregnancy were studied.    
 
Results: 
The mean age of study participants was 33.1±5.7years and the pre-pregnancy BMI was 
25.9±5.5kg/m2. The prevalence of postpartum hypoglycemia was 14.2%. In a studied subgroup 
of 22 women, 9% had symptoms of hypoglycemia and 5% capillary hypoglycemia during 
pregnancy in the absence of insulin, 23% experienced hypoglycemic symptoms during the 
OGTT. Protective factors for post-challenge hypoglycemia included: higher pre-pregnancy BMI 
and during pregnancy higher post-oGTT 2hr glucose during the GDM diagnosis, higher HbA1c at 
the first GDM visit and need for glucose lowering medication during pregnancy (all odds ratio 
(OR): 0.52-0.95, p≤0.019). Protective factors in the early postpartum included higher BMI, waist 
circumference, triglycerides levels, fasting plasma glucose and HbA1c (all OR: 0.36-0.98, p≤ 
0.025).  
Regarding the consequences of hypoglycemia, women with post-challenge hypoglycemia in the 
early postpartum had significantly lower fasting plasma glucose at the 1-year postpartum 
(p=0.012), but no differences in weight or postpartum weight changes (p=NS). 
 
Conclusion: 
Post-challenge hypoglycemia in the early postpartum after GDM is quite frequent and is 
symptomatic in around ¼ of women. Protective factors for reduced risk of hypoglycemia are a 
more adverse metabolic profile during and after pregnancy. These women are not at higher risk 
for weight retention or postpartum weight gain and demonstrate even lower glycemic values at 1-
year postpartum 
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Background/Introduction: 
Weight gain is closely associated with incidence of type 2 diabetes mellitus (T2DM). The 
effect of weight gain occurs irrespective of baseline or attained weight status. Conversely, 
weight loss is associated with a lower incidence of T2DM, namely among obese subjects. 
Recently, several studies have suggested that body weight variability might also be a risk 
factor for T2DM independently of body mass index (BMI), although this statement has been 
challenged. We hypothesized that subjects with T2DM who lost weight and/or waist will 
achieve a better glycaemic control. 
 
Methods: 
Prospective study including 268 community-dwelling participants with T2DM (34% women, 
mean age 68.7±8.9 years) followed for 10.7 years (range: 8.8-13.6 years). T2DM control was 
considered for 1) fasting plasma glucose (FPG) <7.0 mmol/L, or 2) HbA1c<7.0% (53 
nmol/mol). Changes in weight or waist and weight variability during the study period were 
considered. 
 
Results: 
One half (FPG) and one third (HbA1c) of participants presented with uncontrolled T2DM. Half 
of the participants presented with obesity and 75% with abdominal obesity. During follow-up, 
half of the participants maintained their weight, 25% gained >5 kg, and 25% lost <5 kg; 
almost half increased their waist by >5 cm. Using FPG as criterion, participants who lost >5 
cm waist were more likely to be controlled: multivariable-adjusted odds ratio (OR) and 95% 
confidence interval (CI): 3.10 (1.23-7.78). Participants with controlled T2DM also presented 
with a higher weight variability: multivariable adjusted mean standard error 4.8±0.3 vs. 
3.9±0.3 kg. Using HbA1c as criterion, participants who lost >5 kg were less likely to be 
controlled: OR and (95% CI): 0.35 (0.18-0.66). Similar findings were obtained when 
restricting the analysis to participants who were diabetic throughout the whole study period. 
 
Conclusion: 
In a Swiss community-based sample of participants with T2DM, T2DM control rates are low; 
neither weight nor waist changes were significantly and consistently associated with T2DM 
control 
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Background/Introduction: 
The diabetic foot syndrome (DFS) is a micro- and macrovascular disease, often resulting in 
lower extremity amputation. DFS including amputations have been proposed to be a marker 
of cardiovascular morbidity and mortality. However data on major adverse cardiovascular 
events (MACE) from large population-based cohorts are scarce. 
 
Methods: 
This cohort study used administrative data from the Swiss Federal Statistical Office including 
hospitalizations in Switzerland from January 1, 2012, through December 31, 2018. Adult 
patients with diabetes who underwent a lower extremity amputation were propensity-
matched (1:1) with diabetic patients not undergoing amputation. The primary endpoint MACE 
was a composite of being admitted to hospital for acute myocardial infarction (AMI), ischemic 
stroke, or heart failure (HHF). Secondary endpoints included the single items of the 
composite. Interventions were stratified as above-knee, below-knee or below-ankle 
amputations.  
 
Results: 
Baseline characteristics were balanced between the two groups. During the 7 year period, 
diabetic patients undergoing lower extremity amputation had an odds ratio of 1.16 (95% CI 
1.11 to 1.22; p<0.001) for MACE. The risk for MACE increased with the extent of amputation: 
below-ankle OR 1.10 (95% CI 1.04 to 1.16; p=0.001), below-knee OR 1.28 (95% CI 1.18 to 
1.39; p<0.001), and above-knee OR 1.31 (95% CI 1.19 to 1.44; p<0.001), respectively. 
Higher risks for MACE were mainly driven by increased rates of AMI: OR 1.60 (95% CI 1.50 
to 1.72; p<0.001) and stroke: OR 1.32 (95% CI 1.18 to 1.48; p<0.001) but not by HHF: OR 
0.99 (95% CI 0.94 to 1.04; p=0.76). 
 
Conclusion: 
Diabetic patients undergoing lower extremity amputation are at increased risk of adverse 
cardiovascular events. Our results emphazise the need for further optimization of 
cardiovascular risk factors in patients with DFS. 
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Background/Introduction  
The nutritional risk screening (NRS-2002)1 is a validated screening tool for the individual risk 
of malnutrition. The aim of this study is to investigate the prognostic value of the NRS-2002 
total score and its single components regarding long-term mortality and adverse outcomes.  
 
Methods  
This is a 5-year follow-up study of an investigator-initiated, prospective randomized 
controlled multicenter trial in Switzerland (EFFORT)2 that evaluated the effects of an 
individualized nutritional intervention in a well characterized cohort of older polymorbid 
medical inpatients.  
 
Results  
From the 2028 patients originally enrolled in the EFFORT2 trial, we included 1874 patients 
(92%) with a known survival state in this 5-year follow-up analysis. A total of 565 (30%) 
patients had a NRS-2002 total score of 3 points, 717 (38%) 4 points and 593 (32%) ≥5 
points. Mortality rate showed an increase consistent with higher NRS-2002 total scores at 
each measured moment of time with an adjusted hazard ratio (HR) of 1.28 (1.15 to 1.482 
p≤0.001) for mortality after one year and an adjusted HR of 1.13 (1.05 to 1.23, p=0.002) after 
the overall duration of the follow-up. These results were also confirmed in Kaplan-Meier 
survival estimates over the mean follow-up time (3.2 years) showing a higher likelihood for 
mortality with increasing NRS-2002 total scores.  
 
Conclusion  
Nutritional risk (NRS-2002 total score ≥3 points) is a strong and independent predictor of 
long‐term mortality in older polymorbid medical inpatients.  
 
References  
1Kondrup J, et al. Nutritional risk screening (NRS 2002): a new method based on an analysis of controlled clinical 
trials. Clin Nutr. 2003;22(3):321-36.  
2Schuetz P, et al. Individualised nutritional support in medical inpatients at nutritional risk: a randomised clinical trial. 
Lancet. 2019;393(10188):2312-21. 
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Background/Introduction: 
The Swiss Diabetes Registry (SwissDiab) is a multicentre, longitudinal, observational study 
of outpatients with diabetes in tertiary care. The overall objective is to assess diabetes care 
and management, the prevalence and incidence of diabetes-related complications, and 
quality of life. The aim of this study was to evaluate the representativeness of participants at 
one of the study centres, the Division of Endocrinology and Diabetes at the Cantonal 
Hospital of St. Gallen.  
 
Methods: 
The study included 493 SwissDiab participants enrolled between January 2010 and 
December 2016 and 640 non-participating patients treated at the centre during the same 
time. For participants and non-participating patients, demographic characteristics, clinical 
findings, blood chemistry, and medication were retrieved from the SwissDiab baseline visit 
and the medical record +/-6 months from the first available visit within the study period, 
respectively. Analyses were stratified by diabetes type (type 1/DM1; type 2/DM2).  
 
Results: 
Overall, in DM1 and DM2, participants smoked less (24% vs 45% and 21% vs 29%), had 
higher educational attainment (39% vs 21% and 25% vs 18%) and lower HbA1c (7.2% vs 
7.8% and 7.2% vs 8.1%). In DM2, the proportion of females (30% vs 38%) and migration 
background (36% vs 49%) was lower among participants. All P-values <0.05. SwissDiab 
participants were similar, but slightly better controlled than non-participating patients with ≥6 
months of prior treatment, whereas patients recently referred to the clinic (<6 months of prior 
treatment) and patients excluded from participation in SwissDiab were less well controlled.  
 
Conclusion: 
The differences in clinical characteristics of study participants and non-participating patients 
indicate that SwissDiab is likely to overestimate the state of diabetes care and management, 
and underestimate the effect of therapeutic regimens. The results highlight the need to 
improve recruitment of females and patients with migration background in DM2.  
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Background/Introduction: 
Over the past decades, incidental detection and further investigation of thyroid nodules has 
increased dramatically. However, current data suggest that up to 30% of thyoird fine-needle 
aspirations are non-diagnostic (Bethesda classification I). Possible reasons are 
interindividual variations in experience of medical doctors, cystic lesions with insufficient 
amount of cells, and incorrect sample preparation. Besides standardization of the procedure 
and continuous training, rapid on-site evaluation (ROSE) by a cytological technician has 
been proposed as a method to decrease the rate of non-diagnostic FNAs. The aim of this 
study was to evaluate the impact of implementation of ROSE on the diagnostic rate of thyroid 
FNAs. 
 
Methods: 
In this retrospective cohort study with a mixed-method preimplementation and 
postimplementation design, all patients undergoing thyroid nodule FNA from Jan 2016 to Dec 
2019 at a tertiary care center in Switzerland were included in the study. Standardization, 
training and ROSE was introduced at the interdisciplinary thyroid oupatient clinic in 2017. 
The primary outcome was the rate of cytological non-diagnostic FNAs (Bethesda class I) 
before and after implementation of ROSE. Secondary outcomes included time to definitive 
diagnosis and number of repeated FNAs.  
 
Results: 
In total, 410 FNA procedures were performed, of those 309 with standard of care and 101 
the ROSE procedure. The majority of patients undergoing thyroid nodule FNA were female 
(70.5%) with a median age of 56 years (IQR 46-68) and a median nodule diameter of 1.9 cm 
(IQR 1.2-2.9). Implementation of ROSE led to a decline of non-diagnostic Bethesda I findings 
from 127/309 (41.1%) with standard of care to 24/101 (23.8%), resulting in an odds ratio 
(OR) of 0.42 (95% CI; 0.24 to 0.72; p=0.002). The risk of repeated FNA procedures was 
29.1% with standard of care compared to 20.8% after implementation of ROSE (p<0.05).The 
mean number of FNAs per nodule was reduced from 1.4 (0.6) to 1.2 (0.4), which 
corresponds to a reduction by 14% (p=0.04). 
 
Conclusion: 
Implementation of a standardized cytologicist-assisted on-site evaluation of thyroid nodule 
cytology significantly improved diagnostic accuracy of FNA procedures with reduced rates of 
non-diagnostic findings and reduced risk of repeated FNA procedure. 
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Background/Introduction: 
Dulaglutide (DU) is approved at 0.75 and 1.5 mg doses for treatment of T2D. This phase 3 
study, compared once-weekly DU 3 mg and 4.5 mg to DU 1.5 mg for efficacy and safety 
through 52 weeks (primary endpoint at 36 weeks) in patients with inadequately controlled 
T2D on metformin therapy. 
 
Methods: 
Patients were randomized (1:1:1) to DU 1.5 mg (n=612), DU 3 mg (n=616), and DU 4.5 mg 
(n=614). All patients were initiated on DU 0.75 mg for 4 weeks, followed by stepwise dose 
escalation every 4 weeks to the randomized dose of 1.5 mg, 3 mg, or 4.5 mg. Efficacy 
measures were analyzed based on data on-treatment without initiation of rescue medication. 
 
Results: 
At baseline, mean age was 57.1 years, mean A1C was 8.6%, and mean body weight (BW) 
was 95.7 kg. DU 1.5 mg, 3 mg and 4.5 mg showed significance (p<0.001) compared to BL 
for A1C, BW and fasting serum glucose. At 36 weeks, the A1C change for DU 1.5 mg, 3 mg 
and 4.5 mg was -1.53, -1.71 (p<0.05) and -1.87 (p<0.001), respectively. The BW change was 
-3.1, -4.0 (p<0.05) and -4.7 kg (p<0.001) and the FSG change was -44.2, -47.9 and -52.3 
(p<0.001). At 52 weeks A1C change for DU 1.5 mg, 3 mg and 4.5 mg was -1.52, -1.71 
(p<0.05) and -1.83 (p<0.001), respectively. The BW change was -3.5, -4.3 (p<0.05) and -5.0 
kg (p<0.001) and the FSG change was -43.1, -48.7 (p<0.05) and -52.7 (p<0.001). As 
expected for the GLP-1 receptor agonist class, commonly reported adverse events were 
nausea, diarrhea, and vomiting. There were no new safety findings with the higher DU 
doses. 
 
Conclusion: 
In conclusion, escalation from DU 1.5 mg to DU 3 mg or 4.5 mg provided clinically relevant, 

dose-related improvements in glycemic control and body weight with an acceptable safety 

profile. 
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Background/Introduction: 
Women with higher glucose values without frank diabetes early in pregnancy have an increased 
risk of perinatal complications including cesarean section, macrosomia, and neonatal 
hypoglycemia compared to women with gestational diabetes (GDM) who are diagnosed in the 
second trimester. However, there is a need for data about adverse outcomes when women are 
treated early and there is a lack of knowledge concerning  the postpartum period. The aim of this 
study was a) to determine if early high-risk identification would overdiagnose women who would 
not have GDM in the second trimester and b) to evaluate if early clinical care in these women 
would reduce their increased risk.  
 
Methods: 
Since 2018, we identified women with prediabetes (using the criteria of ADA, i.e. fasting glucose 
≥ 5.6 mmol/l or HbA1c ≥5.7%) and followed them at the GDM clinic starting at 13 weeks of 
gestational age (GA). We used this well-established definition, as there is no consensus on the 
GDM diagnosis in the first trimester. Women were either seen by a physician or diabetes 
educator and then by a dietician with a focus on lifestyle changes. Women were re-tested for 
GDM at 24-28 weeks GA and, once GDM was confirmed, were followed like the “habitual” GDM 
cohort. Their data regarding perinatal and postpartum outcomes were compared to those of the 
“habitual” GDM cohort of 853 women for whom we had metabolic data at 6-12 weeks postpartum. 
 
Results: 
Twenty-five women were diagnosed with prediabetes. Ninety-one percent of them were 
diagnosed having GDM at 24-28 weeks GA. Thereby, their fasting glycemia decreased by 
0.3±0.5 mmol/l (p=0.03), while HbA1c did not change. Compared to the “habitual” GDM cohort, 
women with early diagnosis had higher pre-pregnancy BMI (31.4±7 vs 25.8±6 kg/m2, p<0.001), a 
tendency for a lower total gestational weight gain (10.5±7 vs 12.8±6 kg, p=0.2), needed more 
frequently medical treatment (94 vs 54%, p=0.01), but had similar HbA1c at the end of pregnancy 
(p=0.6). So far, 14 women with confirmed GDM were followed up to delivery. Of those, 71% 
needed a cesarean intervention, which corresponds to a 70% increase compared to the others 
(p=0.02). Neonatal weight was not different (p=0.4), but the proportion of large for gestational age 
(LGA) was higher (43 vs 19%, p=0.03). Regarding postpartum adverse outcomes, fasting glucose 
was higher in the early GDM women (5.5±0.8 vs 5.0±0.5 mmol/l, p<0.0001) and they had three 
times more prediabetes (58 vs 17%, p<0.0001). Postpartum weight retention was 1.3 kg less, 
though this was not significant. 
 
Conclusion: 
Almost all women diagnosed with prediabetes early in pregnancy end up having GDM despite 
lifestyle interventions and a tendency for less weight gain. Thus, over-diagnosis is not a concern. 
Similar rate of many perinatal outcomes was observed in this high-risk group compared to 
“habitual” women with GDM exept for medical treatment requirement, prevalence of LGA, 
cesarean section and of postpartum prediabetes. This calls for reflection about other measures to 
implement before or during pregnancy. 
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Background/Introduction: 
In head-to-head studies the most recent GLP-1-RA semaglutide seems to be the most 
efficient of the class, but whether a switch from any GLP-1-RA to semaglutide brings any 
benefit with respect to glucose and/or weight control is unknown so far. Further, while a step-
wise dosing regimen  for semaglutide is recommended in GLP-1-analogue naïve patients, 
data is limited on how to switch patients to semaglutide s.c. from ongoing GLP-1 analogue 
treatment. 
 
Methods: 
Retrospective cohort analysis at two endocrine outpatient clinics in Switzerland in patients 
with type 2 who were switched from any GLP-1 analogue in stable dose to semaglutide s.c. 
Primary endpoint was change in HbA1c at three and six months. Secondary endpoints were 
change in weight, body-mass index, heart rate, blood pressure and adverse events. 
 
Results: 
In total, 81 patients with longstanding type 2 diabetes (median diabetes duration: 14 years, 
median HbA1c: 8.2 %; median BMI: 34 kg/m2) were included. HbA1c was significantly lower 
at 3 (7.7 %; IQR 6.8-8.2) and 6 months (7.3 %; 6.8-8.1) and median weight loss at 3 and 6 
months was 1.4 kg, and 2.9 kg respectively, after switch to semaglutide. In 65 patients (81 
%) an equipotential dose switch of semaglutide and in 16 patients (19 %) a step-wise 
initiation approach was used. Both, effectively improved glucose control and weight. Side 
effects occurred in 31 patients (38 %). 
 
Conclusion: 
Switching to semaglutide from an established GLP-1 analogue therapy improves HbA1c and 
weight loss. This can be done with equipotential dosing to precedent GLP-1 analogue 
treatment and appears to be well tolerated. 
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Background/Introduction: 
Physical exercise in people with type 1 diabetes is associated with an increased risk of 
hypoglycaemia. Adaptation of insulin therapy is recommended but is not possible for those treated 
with ultra-long-acting insulin analogues such as insulin degludec (IDeg). Previous reports using 
different insulin analogues suggest that exercise induces higher systemic insulin levels by 
increasing capillary surface area and blood flow, potentially contributing to the risk of 
hypoglycaemia. However, IDeg concentrations in the context of exercise have not been measured 
before. One of the main barrier is the lack of a reliable analytical method for IDeg quantification 
with the exception of a specific IDeg immunoassay that remains confined to the manufacturer. The 
objective of this work was to develop and validate a novel mass-spectrometric approach to explore 
the effect of single bout of aerobic exercise on systemic IDeg concentrations in adults with type 1 
diabetes. 
 
Methods: 
An automated, high-throughput method for quantification of IDeg was established by combining 
immunopurification with high-resolution liquid chromatography mass spectrometry (LC-MS). 
Validation was performed according to the requirements of FDA. Following successful validation, 
plasma samples obtained from fifteen male adults on stable IDeg regimens who engaged in a 60 
min aerobic cycling exercise (66% VO2max). Plasma IDeg was quantified at rest (T-30min, T-15min, 
T0min) and during exercise (T15min, T30min, T45min, T60min). Exercise-induced changes of systemic IDeg 
concentrations were analysed using generalized estimation equations to account for the repeated 
measure design. 
 
Results: 
The LC-MS method satisfyingly met the following parameters: lower limit of quantification (120pM), 
linearity, accuracy (error<5%), precision (CV<7.7%), selectivity, carry-over, recovery (89.7-97.2%), 
stability and performance in the presence of other insulin analogues. Participants whose samples 
were measured using the LC-MS method injected their usual degludec dose (0.3±0.1U/kg body 
weight) 8.7±5.0hrs before sample collection. Compared to resting levels, IDeg concentrations 
during exercise were consistently higher with a mean±SE increase of 214±100pmol/L (p=0.03) or 
8.0%, consistent with the effect of exercise on rapid-acting insulin concentrations reported in the 
literature (relative increases ranging from 10% to 15%, standardized mean difference 0.47, 95% 
CI [0.06, 0.89], unpublished meta-analysis).  
 
Conclusion:  
Applying a novel LC-MS assay, we observed that a single bout of aerobic exercise significantly 
increases systemic IDeg concentrations in adults on stable basal IDeg regimens. This finding may 
have implications for hypoglycaemia mitigation strategies around physical exercise in patients 
treated with IDeg. 
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Background/Introduction: 
Postprandial hyperinsulinemic hypoglycaemia (PHH) is an increasingly recognized late metabolic 
complication of bariatric surgery. Apart from hypersecretion of insulin, reduced insulin clearance 
may contribute to excess insulin exposure and consequently hypoglycaemia. SGLT-2 inhibition 
increases non-insulin dependent glucose disposal and was recently shown to attenuate the risk of 
postprandial hypoglycaemia in patients with confirmed PHH after gastric bypass surgery. The 
objective of the present work was to assess the effect of the SGLT-2 inhibitor empagliflozin on 
determinants of postprandial insulin exposure, in particular insulin secretion and clearance. 
 
Methods: 
We retrospectively analysed data from a randomized controlled trial contrasting the effects of a 
single dose empagliflozin (10 mg) vs. placebo on the occurrence of postprandial hypoglycaemia in 
patients with PHH after gastric bypass surgery. Empagliflozin was taken 2 h before a standardised 
liquid mixed-meal (energy 450 kcal, CHO 60 g, protein 19 g, fat 15 g). Plasma concentrations of 
glucose, insulin and C-peptide were measured every 30 min for up to 180 min following meal intake. 
We calculated insulin exposure using the area under the concentration curve (AUC) of insulin and 
insulin secretion using c-peptide deconvolution. Whole-body metabolic clearance rate of insulin 
was determined using the ratio of insulin secretion to insulin concentration. We estimated insulin 
sensitivity using the oral glucose insulin sensitivity method (OGIS) and beta-cell function by the 
total beta-cell glucose responsiveness parameter calculated from the c-peptide oral minimal model. 
Treatment differences were assessed using Wilcoxon signed-rank test. Data are presented as 
median and interquartile range [IQR]. 
 
Results: 
Twelve patients were included in the analysis (75 % female, age 45.5 years [35.3, 52.5]; time since 
surgery 3.5 years [2.9, 5.6], current BMI 26.9 kg/m2 [24.2, 29.7]). Insulin exposure was lowered by 
30% using empagliflozin vs. placebo (23.7 pmol*L-1*min-1*10-3 [12.7, 39.4] vs 75.5 pmol*L-1*min-

1*10-3 [51.3, 103.6], p=0.005). Alongside reducing insulin secretion by 16% (1164pmol/kg [894, 
1252] vs. 1335pmol/kg [1095, 1460], p=0.007), empagliflozin increased the metabolic clearance 
rate of insulin by 22.0% (22.5 ml/kg/min [17.7, 25.0] vs 17.3 ml/kg/min [14.0, 21.6], p=0.009). We 
did not observe any statistically significant effect of empagliflozin on beta-cell function nor on insulin 
sensitivity (both p>0.43).  
 
Conclusion: 
SGLT-2 inhibition using empagliflozin in patients with PHH after gastric bypass surgery reduces 
hyperinsulinemia by both decreasing glucose-dependent insulin secretion and increasing 
postprandial insulin clearance. Overall, these findings shed light on the importance of insulin 
clearance in regulating insulin exposure, in particular after gastric bypass surgery. 
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Background/Introduction: 
Thyreotropin (TSH) is a glycoprotein containing an alpha-subunit similar to other 
glycoproteins (LH, FSH, ACTH, HCG) and a unique beta-subunit which reacts with the alpha-
subunit in binding to the TSH-receptor. Low TSH levels are usually evidence of primary 
hyperthyreoidism as in Graves diseases/ toxic goiter or thyroiditis, or a result of secondary 
hypothyroidism in case of diseases of the pituitary gland. This case shows a rare variant 
causing apparently low TSH levels in a euthyroid patient due to altered immunoreactivity with 
the serum TSH measurement. 
 
Methods: 
A 37- year old patient was referred to our clinic with subclinical hyperthyroidism and a 
discrepancy in TSH results from his general practitioner (Abbott assay at a contract). 
Clinically, there were no signs of hyperthyroidism. In the initial laboratory work-up he showed 
repeatedly low TSH (Siemens assay), negative Anti-TPO and TRAb. After excluding all 
primary and secondary causes we had the serum sample analyzed for TSH (Roche assay) in 
a third laboratory, using a different assay, resulting in slightly elevated levels. The following 
genetic test revealed a homozygous variant in the TSH-beta-subunit, 223A>G (p.Arg75Gly), 
leading to a reduced immunoreactivity with our TSH assay (Siemens Dimension Vista 1500 
assay). This mutation was previously described to interfere with other detection assays. With 
worldwide only 5 cases of homozygous carriers and none in Europe, this sequence variant is 
very rare, according to genome databases. 
 
Results: 
This report shows a case of spuriously low TSH measurement in a euthyroid patient. An 
arginine to glycine substitution at amino acid position 75 in the TSH-beta-subunit reduced 
immunoreactivity of the Siemens Dimension Vista 1500 assay.          
 
Conclusion: 
Generally, state-of-the-art antibody based protein quantification assays offer high sensitivity 
and specificity; however, missense mutations (even if physiologically irrelevant) may result in 
falsely low values due to impeded antibody binding. Even if rare, it is important to question 
conflicting results, especially if they are not in agreement with the clinical findings, as 
otherwise they can lead to a false diagnosis and mistreatment of patients.  
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Background/Introduction: 
While evidence on the interface between severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection and the renin-angiotensin-aldosterone system (RAAS) is accumulating, 
clinical data on RAAS peptide alteration among coronavirus disease-19 (Covid-19) patients is 
missing. 
 
Methods: 
In this exploratory study, we prospectively included adult patients (aged ≥ 18 years) admitted 
between March 22 to April 30, 2020 to a tertiary care hospital in Switzerland. We assessed the 
association of an underlying SARS-CoV-2 infection and equilibrium plasma levels of RAAS 
peptides in hospitalized Covid-19 patients 1:1 propensity-score matched with SARS-CoV-2 
negative respiratory infections. We obtained demographic and clinical data through review of 
medical records. Using linear regression models adjusting for censoring, we estimated 
differences in RAAS peptide profiles among Covid-19 patients and their controls. Subgroup 
analyses involved stratification for taking RAAS inhibitors. 
 
Results: 
After propensity-score matching, 43 patients with Covid-19 and 43 SARS-CoV-2 negative 
controls were included in the analysis. Main demographics, comorbidities, and antihypertensive 
treatments were well balanced between the groups. Covid-19 patients compared to matched 
controls had about 50% lower equilibrium plasma RAAS peptide levels (Angiotensin I: 31.6 vs. 
66.8 pmol/l, -52.7% [95%CI -68.5% to -36.9%]; Angiotensin II: 37.7 vs. 92.5 pmol/l, -59.2% 
[95%CI -72.1% to -46.3%]; Ang1-5: 3.3 vs. 6.6 pmol/l, -49.7% [95%CI -59.2% to -40.2%]; Ang1-7: 
4.8 vs. 7.6 pmol/l, -64.9% [95%CI -84.5% to -45.3%]). While the PRA-S, a marker for the plasma 
renin activity, was also lower in Covid-19 patients (88.6 vs. 207.9 pmol/l, -58.5% [95%CI -71.4% 
to -45.6%]), there was no significant difference of ACE and ACE2 plasma activity between the 
groups. Subgroup analyses revealed a pronounced RAAS peptide profile depression in Covid-19 
patients among those not on RAAS inhibitors.  
 
Conclusion: 
We found a significant downregulation of the RAAS in the presence of a SARS-CoV-2 infection 
compared to non-Covid-19 patients. Whether the lower levels of Ang1-5 and Ang1-7 in Covid-19, 
which have been shown to be protective, are directly linked  to adverse outcomes warrants 
further investigation.  
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Background/Introduction: 
Currently, it is unknown whether the amount of carbohydrate (CHO) intake has an impact on 
glycaemic control in hybrid closed-loop (HCL) users. Therefore, we aimed to assess the 
association between daily CHO intake and glycemic control in HCL users with type 1 diabetes 
(T1D). 
 
Methods: 
We compared CHO intake (g/day) and continuous glucose monitoring (CGM) readouts in adults 
with T1D using the MiniMed 670G (Medtronic) HCL system between 11/2018 and 02/2020. 
During a 30-day period, the average daily CHO intake was assessed in every patient (mean 
individual daily CHO intake, MIDC). For each day, the relative deviation from MIDC (rMIDC) was 
calculated, and days were stratified into low, medium and high CHO-consumption (≤80%, 81–
120% and >120% rMIDC, respectively). Glucose control was assessed using standard CGM 
metrics including time in target range (TIR, 3.9-10.0 mmol/L), time above target range (TAR, 
>10mmol/L), time below target range (TBR, ≤3.9 mmol/L), mean glucose, and coefficient of 
variation (CV). CGM readouts were additionally stratified by time in automatic mode (<80%, 80-
90%, >90%). The three rMIDC groups were compared using ANOVA and associations between 
CHO-intake and CGM metrics were assessed using mixed linear models. 
 
Results: 
Records from 36 patients (26 male, 10 female; age 36.9±13.5 y; HbA1c 7.1±0.9%; diabetes 
duration 23.0±13.0 y; BMI 26.5±3.6 kg/m2) were included, providing a total of 810 days of data 
(22.5±6.7 days per patient). Average time on MM670G at time of analysis was 107±36 days. 
Mean time of sensor use was 96.1±6.2% and mean time in automatic mode was 91.0±12.4%. 
Daily CHO intake for the low, medium and high rMIDC-groups was 100.9±43.3g/d, 
171.2±53.4g/d, and 222.7±70.6g/d, respectively (p<0.001).TIR for the low, medium and high 
rMIDC-groups was 77.4±15.4%, 75.2±16.7% and 70.4±17.8%, respectively (p<0.001). TAR was 
20.1±14.7%, 22.0±16.9% and 27.2±18.4%, respectively (p<0.001). There was no significant 
difference for TBR (p=0.50). Mixed linear models adjusted for time in automatic mode showed a 
decrease in TIR of -1.1% (p<0.001) and an increase in TAR of 1.2% (p<0.001) for every 10% 
increase in daily CHO-intake. 
 
Conclusion: 
Individual daily carbohydrate intake is inversely associated with glycaemic control in adults with 
T1D using a HCL-system. The effect appears more pronounced with higher time in automatic 
mode, suggesting that moderate carbohydrate restriction may facilitate glucose control in patients 
consistently using the automatic mode. 
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Background/Introduction: 
Hypoglycemia is one of the most relevant acute complications of diabetes mellitus and is 
associated with an increased risk of driving accidents. Today's cars continuously gather a 
broad spectrum of real-time driving parameters. Based on changes in driving behaviour 
during hypoglycemia we aim at establishing algorithms capable of discriminating eu- and 
hypoglycemic driving patterns using artificial intelligence. 
 
Methods: 
We included active drivers with type 1 diabetes mellitus between 21-50 years, HbA1c ≤ 8.5 
% and a valid driver's license for ≥ 3 years. Using an adapted hypoglycemic clamp protocol 
and a professional driving simulator (Carnetsoft BV), driving data was recorded in 2 glycemic 
states: baseline in euglycemia (deu, 5-8 mmol/l) and hypoglycemia (dhypo, 2.0-2.5 mmol/l). 
In each glycaemic state the participants drove for 15 min through a random sequence of 3 
environments: highway, rural and town. Over 60 driving parameters were analysed at a 
sampling rate of 30 Hz. Multivariate time series of car-based sensor data were then sliced 
into overlapping 45-second windows with a shift between them of 3 seconds. Finally, 
predictive performance in hypoglycemia detection was evaluated using gradient boosted 
decision trees. 
 
Results: 
The study encompassed 15 participants with type 1 diabetes (11 male, HbA1c 7.2±0.6 %, 
diabetes duration 15.0±7.8y, kilometers driven per year 9626±8296km). Mean blood glucose 
in deu and dhypo was 5.9±0.6mmol/l and 2.4±0.25 mmol/l (p<0.001), respectively. Car-
based data provided 466,303 measurements in deu and 481,497 samples in dhypo. 1-fold 
cross-validation on subject level (i.e. training the model on all subjects except for one, which 
is used for testing and repeat this until every subject has been in the testing set) using 
gradient boosted decision trees resulted in a ROC-AUC in hypoglycemia prediction of 0.85. 
ROC-AUC for the highway, rural and town environment was 0.80, 0.98, and 0.78, 
repectively.  
 
Conclusion: 
Our study applying machine learning models on driving simulator-based data shows robust 
between-subject predictability of hypogylcemia. This confirms the effectiveness of artificial 
intelligence in hypoglycemia detection while driving and may represent a promising novel 
approach to increase traffic safety in people with diabetes. 
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Background/Introduction: 
Hypoglycaemia remains one of the most relevant acute complications of diabetes mellitus. Key 
prerequisites enabling safe driving are significantly deteriorated during hypoglycemia. Moreover, 
hypoglycemia may impair the decision-making process when self-assessing the ability to drive. 
Adequate perception of hypoglycaemia and self-assessment of driving performance are crucial to 
avoid driving mishaps and accidents. We assessed the individual accuracy of estimating blood 
glucose levels, the self-assessment of driving performance, and the perception of hypoglycaemia-
related symptoms in diabetic patients during differing glycemic states while driving in a simulator. 
 
Methods: 
We included active drivers with type 1 diabetes (T1D), age 21-50 years, with diabetes duration ≥ 1 
year and HbA1c ≤ 8.5 %. Hypoglycaemia awareness was assessed with the Clarke questionnaire. 
Applying an adapted hypoglycemic clamp protocol, patients drove with a professional driving 
simulator in 4 glycemic ranges: euglycemia (d1, 5-8 mmol/l), progressive hypoglycaemia (d2, 
declining from 4.0 to 2.5 mmol/l), stable hypoglycemia (d3, 2.0-2.5 mmol/l), and again in 
euglycaemia (d4, 5-8 mmol/l). Participants were blinded to their glucose. After each driving session 
they estimated their blood glucose level, rated symptoms and driving ability. The rating was based 
on a questionnaire previously used in a driving simulator study with T1D patients: difficulty during 
driving and 8 hypoglycaemia related symptoms (jittery, pounding heart, trembling, sweating, 
difficulty concentrating, incoordination, visual disturbance, dizziness) were rated on a 7 point likert 
scale with 0 not present to 6 extreme. 
 
Results: 
16 participants with preserved hypoglycaemia awareness (11 male, HbA1c .7.2±0.5 %, diabetes 
duration 14.5±7.7y, Clarke score 0.6±0.7 [range 0-2]) were included. Mean blood glucose at the 
end of d1, d2, d3 and d4 was 5.7±0.7mmol/l, 2.5±0.4 mmol/l, 2.4±0.3 mmol/l, and 6.5±1.2 mmol/l 
(p<0.001), respectively. The corresponding estimated blood glucose values were 4.7±0.9mmol/l, 
3.7±0.9mmol/l, 2.9±0.4mmol/l, and 6.1±1.1mmol/l (p<0.001), respectively. Difference between 
estimated and measured glucose were significant for d1 (p<0.001), d2 (p<0.001) and d3 (p=0.008); 
no difference was observed for d4 (p=0.41). Participants rated difficulty during driving with a mean 
likert score of 0.3±0.5, 1.4±1.3, 2.5±1.4, and 0.6±1.4 (p<0.001). Mean symptom sum score was 
highest in hypoglycaemia, with 2.6±2.1, 6.1±4.3, 12.0±7.0, and 2.2±4.4 (p<0.001) at the end of the 
corresponding phases (d1-d4). 
 
Conclusion: 
Despite perception of hypoglycemic symptoms and preserved hypoglycemia awareness, patients 
tended to overestimate their blood glucose and rated their driving ability only moderately 
compromised during hypoglycemia. The discrepancy was more pronounced during blood glucose 
decline compared to stable hypoglycemia. These findings underline the importance of early 
detection of and warning to hypoglycemia to avoid driving mishaps. 
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Background/Introduction: 
Gestational diabetes (GDM) is associated with 7-10 fold increased diabetes risk. The aim of 
the study was to investigate changes of insulin sensitivity and secretion indices during and 
after pregnancy and their role to predict glucose intolerance in women after GDM.  
 
Methods: 
We prospectively included and followed 97 women with GDM who were control participants 
in an ongoing randomized trial intervention from 2017-2020. Among them, 59 completed the 
1-year postpartum visit. We performed fasting measures at 24-32 weeks during pregnancy 
and a 75 g oral glucose tolerance test (oGTT) at 6-8 weeks and 1-year postpartum with 
glucose and insulin measures at 0, 30, 60, 90 and 120 minutes. Indices of insulin sensitivity 
(quantitative insulin sensitivity check index (QUICKI), and Matsuda Index) and of 
“unadjusted/raw” insulin secretion (Area under the curve [AUC] and Insulinogenic Index [IGI]) 
were calculated. We also determined the insulin sensitivity-adjusted secretion index (ISSI-2) 
that adjusts insulin secretion for ambient insulin sensitivity. 
 
Results: 
Mean pre-pregnancy weight and BMI were 68.74 ± 15.85 kg and 25.54 ± 5.27 kg/m2 
respectively and mean weight retention at 1-year postpartum was 3.1 ± 6.5 kg. Between 6-8 
weeks and 1-year postpartum, weight decreased by 2.0 ± 5 kg (p=0.003). Despite this, both 
indices of insulin sensitivity (QUICKI and Matsuda Index) decreased by 6.81% and 28.95% 
during this time period (both p<0.001). While raw insulin secretion (AUC and IGI) increased 
by 8.5% and 57.6%, respectively, ISSI-2 actually decreased by 24.3% (all p≤0.034). These 
changes translated clinically into an increase in fasting glucose of 0.4 ± 0.6 mmol/l while 
doubling postpartum GI prevalence from 18.6% to 37.3% (both p≤0.045). During pregnancy, 
QUICKI at first GDM visit predicted GI at 1-year (p=0.011). At 6-8 weeks postpartum, all 
measures of insulin sensitivity and of adapted insulin secretion predicted later glucose 
intolerance (all p≤0.032), but measures of raw insulin secretion did not. 
 
Conclusion: 
Despite the decrease in weight, both insulin sensitivity and adjusted insulin secretion 
decreased during the first year postpartum and predicted future GI. This shows the critical 
importance of this postpartum period. QUICKI at the GDM diagnosis could already predict 
future risk for glucose intolerance in women after GDM and could be used for early risk 
stratification. 
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Background/Introduction: 
The objective of this retrospective real-world observational study was to compare 6-month 
adherence and persistence among patients initiating weekly GLP-1 receptor agonists (GLP-
1RA), dulaglutide (DU) vs semaglutide (SEMA) or DU vs exenatide QW (EQW) BCise pen in 
the US, using claims from the HealthCore Integrated Research Database (HIRD®) between 
August 2017 and June 2019 (index date=earliest GLP-1RA fill date). 
 
Methods: 
Patients ≥18 years old, with T2D, no claim for GLP-1 RAs in the 6 months pre-index period, 
≥1 claim for DU, SEMA or EQW during the index period, and continuous enrollment 6 
months pre- and post-index were included. DU users were propensity-matched 1:1 to SEMA 
(3,852 pairs) or EQW (1,879 pairs) users. Matched cohorts (DU:SEMA/DU:EQW) were 
balanced in baseline characteristics and the mean age was 54/55 years with approximately 
49/51% males, respectively. 
 
Results: 
At 6 months, DU users were more likely to be adherent [Proportion of Days Covered ≥80%] 
than SEMA (odds ratio=1.986, 95% CI=[1.81, 2.18]) or EQW users (2.06 [1.81, 2.34]). The 
proportion of adherent patients were significantly higher in the matched DU (59.7%) versus 
SEMA (42.7%, p<0.001) cohorts and the matched DU (58.1%) versus EQW (40.3%, 
p<0.001) cohorts. Cox regression showed that DU users were less likely to discontinue 
therapy than SEMA (hazard ratio=0.71, 95% CI=[0.66, 0.76]) or EQW users (0.59 [0.53, 
0.65]). There was a significant difference between patients who discontinued therapy in DU 
(26.7%) versus SEMA (34.0%, p<0.001) cohorts and the DU (27.7%) versus EQW (45.4%, 
p<0.001) cohorts. 
 
Conclusion: 
At 6-mos follow-up, pts initiating DU had higher medication adherence, and were more 
persistent to their treatment, compared to pts initiating either SEMA or EQW. 
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Background/Introduction: 
Maturity-Onset Diabetes of the Young (MODY) is a monogenic form of diabetes. MODY type 6 is a 
rare form due to variants in the neurogenic differentiation 1 (NEUROD1) gene. NEUROD1 plays a 
crucial role in maintaining mature beta cell function, in association with FOXA2; another gene 
involved in a syndromic form of diabetes, as we recently published. In the past MODY 6 diabetes 
has often been misdiagnosed as type 1 or type 2 diabetes. 
 
Methods: 
We performed genetic analysis using our custom assay, designed based on liquid phase capture 
(Haloplex HS, Agilent, Santa Clara, CA, USA), which allows for the trapping of all coding regions of 
46 genes and the respective splicing regions as well as enhancer regions and introns associated 
with monogenic diabetes. The sequence of the selected DNA fragments from each patient was then 
resolved with a next-generation sequencer (NextSEQ500, Illumina, La Jolla, USA).  
The variant was then validated by the Sanger sequencing method. 
 
Results: 
A 15-year old girl was diagnosed with type 1 diabetes with initial blood glucose of 19.5 mmol/l and 
HbA1c of >130 mmol/mol. She did not present ketonuria nor acidosis (pH 7.38). Autoantibodies 
against insulin (2.9 U/ml, N <2.4) and zinc transporter-8 (25.1 U/ml, N <15) were slightly positive, 
whereas autoantibodies against islet cells and glutamic acid decarboxylase were negative. The C-
peptide (1061 pmol/l, N 400-1200) and insulin levels (90 pmol/l, N <180) were relatively high at 
diabetes onset. We started therapy with insulin aspart and degludec. The metabolic control was 
unsatisfying with average HbA1c of 108 mmol/mol, but without episodes of ketoacidosis. Her C-
peptide was still measurable at 600 pmol/l two years after diagnosis.  
Diabetes was diagnosed in the mother when she was 20 years old. She is treated with metformin 
and sitagliptin.Her maternal grandfather and great grandfather are also diabetic. Considering the 
positive family history in four generations on the maternal side and persisting high C-peptide levels, 
we decided, despite slightly positive autoantibodies, to search for a monogenetic diabetes. 
We identified a nonsense variant c.453G>A, p.Trp151* in the NEUROD1 gene, in the basic helix 
loop helix domain. The same variant was also identified in the mother. 
 
Conclusion: 
This is the first report of a non-sense variant in the NEUROD1 gene, which is most likely involved in 
the development of MODY 6 in this patient, since the mother of the index case also harbors the 
same variant. We will perform further co-segregation analysis of the whole family. Since NEUROD1 
is involved in the expression of the KATP channel, we will try to introduce a treatment change with a 
KATP channel blocker.  
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Background/Introduction 
Phenylketonuria (PKU) is a rare genetic disease affecting the conversion of Phenylalanine (Phe) 
to Tyrosine (Tyr). This forces patients to adhere to a very strict low-protein diet to prevent severe 
neurological and cognitive impairments during development. The European guidelines for PKU 
are mostly based on cross-sectional studies, which even in adult patients recommend to maintain 
rather strict Phe-levels of 600 μmol/L and below. The lack of interventional studies and the 
somehow arbitrariness of the chosen level raises doubts about the guidelines among metabolic 
experts. What is more, over 50% of adult patients report difficulties reaching the target levels. The 
goal of the present study is to investigate blood Phe-levels in a Swiss PKU sample and its 
association with cognitive performance. 
 
Methods 
This study is part of a clinical trial investigating the effect of Phenylalanine on cognitive, cerebral 
and neurometabolic measures (PICO Study, Trepp et al., 2020). Fifteen adult patients with early-
treated PKU aged 19 to 38 years (M = 29.7 years, SD = 6.18) were included for preliminary 
analyses. Before the intervention phases, all patients underwent a neuropsychological 
assessment including measurements of IQ, executive functions, attention and fine motor control. 
On the same day, blood was drawn and analysed for Phe- and Tyr-levels. 
 
Results 
Mean Phe-levels were 712.73 μmol/L (± 190.42), Tyr-levels 43.13 μmol/L (± 8.43) and Phe/Tyr 
ratio was 16.95 (± 5.13). Five patients (33.3%) were within the recommended target range 
whereas 10 patients (66.6%) were above 600 μmol/L. Patients below the target level did not differ 
in any of the cognitive measures compared to patients above the target level. Neither IQ, 
executive functioning, attention nor fine motor control correlated with any of the metabolic 
parameters. 
 
Conclusion 
We did not find a significant association between current Phe-levels and cognitive performance. 
Despite the fact that 2/3 of our patients exceeded the recommended Phe values, these patients 
did not differ in their cognitive performance when compared to the patients within the recommended 
target range. Our results can partially be supported by previous findings, whereas other studies 
found a significant association between current Phe values and cognitive performance. These 
inconsistencies might result from methodological differences. Moreover, most studies are of cross-
sectional nature, failing to draw an accurate picture of the influence of Phe on a more long-term 
basis. It is therefore important to conduct interventional studies, such as the PICO Study, to 
accurately estimate the impact of Phe on cognitive, cerebral and neurometabolic parameters in 
adult patients with PKU and to create a more precise and valid definition of the current European 
guidelines. 
Trepp, R., Muri, R., Abgottspon, S., Bosanska, L., Hochuli, M., Slotboom, J., ... & Everts, R. (2020). Impact of phenylalanine on 
cognitive, cerebral, and neurometabolic parameters in adult patients with phenylketonuria (the PICO study): a randomized, 
placebo-controlled, crossover, noninferiority trial. Trials, 21(1), 1-11. 
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Background/Introduction: 
Diabetes may go into remission after bariatric surgery (BS), and related complications may 
improve.  However, some of the end organ damage associated with diabetes may not 
improve, diabetic neuropathy (DN) being an example.  
We present a rare case of a patient that was diagnosed with T2DM, a few months before 
surgery and had no signs or symptoms of neuropathy. He developed a Charcot foot in both 
feet and neuropathic pain the first year after surgery, despite diabetes remission.   
 
Methods: 
A 35-year-old man,with a body mass index (BMI) of 55 kg/m2 (weight : 219kg, height : 
198cm), was candidate for BS. His medical history was significant for an untreated sleep 
apnea syndrome. He developed T2DM, 6 months before surgery. On diagnosis, Hba1c was 
13% and the clinical examination was negative for signs of neuropathy. The dilated eye 
exam and microalbuminuria were negative. His diabetes was managed with metformine and 
liraglutide. Glycaemic control was achieved progressively. Before BS, his Hba1c was 5.3% 
and he had no vitamine deficiencies.  
A gastric bypass Omega was performed. His antidiabetic treatment was stopped after the 
surgery and his glycaemias remained within the normal ranges. His nutritional status (and in 
particular vitamins B1, B6 and B12) was  followed-up every three months and was normal.  
5 months after surgery, he presented with a leg pain and swelling. On clinical examination, 
his right foot was inflammatory.  
 
Results: 
The MRI was in keeping with a Charcot foot :small fractures and oedemas of the 2nd, 3rd 
and 4th metatarsal (stage Frykberg II, Eicenholz 0). Immobilisation with a Crow boot was 
proposed rapidly. 
5 months after, he developed the same clinical presentation on the other foot. MRI revealed  
small fractures and oedemas of the 3rd and 4th metatarsal (stage Frykberg II, Eicenholz 0). 
He then developed a sensory diabetic neuropathy that was managed with pregabaline.  
The one-year evolution is relatively satisfactory. An MRI of his right leg revealed the 
absorption of oedemas of the metatarsals. The situation remains stable on the left foot. The 
neuropathic pain is partially controlled on pregabaline.  
His diabetes is on remission (Hba1c : 5.1% and glycaemia 5.0mmol/l) and nutritional profil 
remains normal. He now weights 153kg and his BMI is 38.5kg/m2. He is followed closely by 
our multidisciplinary team with special considerations to his psychological status.   
 
Conclusion: 
The course of DN remains largely unknown and might occur after diabetes remission. 
Metabolic memory or physical inactivity prior to BS might account for this.  
Successful treatment of Charcot foot, an ultimate complication of DN, depends on the time of 
therapeutic intervention.  
We suggest that clinicians keep a low threshold of suspicion of the development of DN and 
Charcot foot for diabetic patients undergoing BS and to continue performing foot examination 
even if T2DM is on remission. 
 



33           S 
Impact of diet on the management of cardiovascular risk factors 
 
Author/Address of institution: 
Ariane Pauli, medical student and Pedro Marques-Vidal, MD, PhD  
Department of medicine, internal medicine, Lausanne university hospital and University of 
Lausanne, 46 rue du Bugnon, 1011 Lausanne, Switzerland 
 
Background/Introduction: 
Diabetes mellitus (DM) is an increasing cause of mortality and morbidity worldwide. Several 
meta-analyses have shown that adequate dietary intake is associated with a lower incidence 
of DM, and a healthy diet is part of all international guidelines regarding DM management. 
Nevertheless, dietary management of DM is seldom implemented in clinical practice. Our 
study asessed the dietary intake of subjects treated for DM according to their control levels. 
Our hypothesis was that subjects with adequately controlled DM would have a better dietary 
intake than subjects with uncontrolled DM. 
 
Methods: 
Data was collected from the CoLaus study, an ongoing prospective study aiming to assess 
the determinants of cardiovascular and psychiatric diseases using a population-based 
sample drawn from the city of Lausanne. Cross-sectional data from the first (2009-2012) and 
the second (2014-2017) follow-up were used. Participants treated for DM (i.e. on oral 
antidiabetics or insulin) were included. Dietary intake was assessed using a self-
administered, semi-quantitative food frequency questionnaire, which also included portion 
size. Total energy, macro and micronutrient intake, compliance to the Swiss Society of 
Nutrition (SSN) guidelines and healthy diet scores were computed. Blood samples were 
drawn in the fasting state. Control of DM was defined as fasting plasma glucose <7 mmol/l or 
HbA1c <6.5%. 
 
Results: 
There were 203 and 216 participants treated for DM in the first and the second surveys, 
respectively, of whom 83 (41%) and 114 (53%) were controlled. 
In the first follow-up, 60% of participants reported being on a diet for DM. Participants with 
controlled DM had a lower consumption of total, saturated and monounsaturated fat than 
participants with uncontrolled DM: multivariable-adjusted mean±sem 32.7±0.7 vs. 35.6±0.6 
g/day (p=0.002); 12.4±0.3 vs. 13.4±0.3 g/day (p=0.021) and 12.6±0.4 vs. 14.1±0.3 g/day, 
respectively. Participants with controlled DM also tended to present a higher alcohol 
consumption: 5.9±0.7 vs. 4.0±0.6 g/day (p=0.061) and a higher compliance to the “Fish 
≥1/week” guideline: multivariable adjusted odds ratio (OR) and 95% confidence interval 1.92 
(0.97-3.79), p=0.062.  
In the second follow-up, 35% of participants reported being on a diet for DM. Participants 
with controlled DM had a lower consumption of vegetables: multivariable-adjusted 
mean±sem 145±14 vs. 187±14 g/day (p=0.039) and were less compliant to at least three 
guidelines of the SSN: multivariable adjusted odds ratio (OR) and 95% confidence interval 
0.41 (0.18-0.95), p=0.038 than participants with uncontrolled DM. 
No differences were found regarding all the other dietary markers studied. 
 
Conclusion: 
In a population-based sample, almost half of subjects treated for DM fail to control their 
disease. Dietary management of DM appears to be decreasing and is not associated with a 
better control of the disease. 
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Background/Introduction: 
The primary metabolic defect in glycogen storage disease type I (GSDI) results in fasting 
hypoglycemia and typical secondary metabolic abnormalities. Along with the defect in glucose 
metabolism, disturbed lipid metabolism (e.g. hypertriglyceridemia) is a hallmark of the disease. 
The aim of this study was to further characterize the lipid abnormalities according to GSD 
subtype and the quality of metabolic control by using plasma fatty acid profiling. 
 
Methods: 
Plasma fatty acid profiles (total fatty acids, free and esterified) were measured by GC/EI-MS in a 
cohort of 14 GSDI patients (11 subtype GSDIa, 3 subtype GSDIb), and 30 healthy controls. Blood 
samples for fatty acid profiling and standard laboratory parameters for monitoring GSDI were 
collected longitudinally on the occasion of routine consultations, during a period of two years. 
 
Results: 
The relative abundance of palmitate (16:0) and the molar fatty acid ratio of palmitate to linoleic 
acid (16:0/18:2) as markers of fatty acid synthesis were increased to a similar extent in both 
GSDI subtypes. Along with this finding, an increased proportion of monounsaturated fatty acids 
derived from d9-desaturase (e.g. palmitoleic acid 16:1, and oleic acid 18:1, including the molar 
ratios 16:1/16:0 and 18:1/18:0) was observed. The marker 16:0/18:2 as well as the proportion of 
these monounsaturated fatty acids were consistently increased across the GSD cohort, and did 
not correlate with triglyceride levels, or relate to metabolic control, disease severity, or the 
presence of complications (e.g. liver adenomas). Biotinidase activity (recycling biotin as a 
cofactor of various carboxylases e.g. involved in de novo lipogenesis) is increased in GSDI, but 
did not correlate with the relative abundance of palmitate (16:0) or the marker 16:0/18:2. 
 
Conclusion: 
The plasma fatty acid profile of GSDI very much resembles the metabolic signature of patients 
with NAFLD, e.g. with increased markers of de novo lipogenesis and d9-desaturase activity in 
both GSD subtypes, indicating that this feature is inherent to the metabolic phenotype, 
irrespective of individual factors such as GSD subtype, dietary treatment, presence of 
complications or triglyceride levels. 
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Background/Introduction: 
Menopause has been associated with adverse cardiovascular (CV) risk profile, yet it is 
unclear whether the changes in CV risk factors differ by stages of reproductive ageing. We 
examined whether the stages of reproductive ageing are associated with different changes in 
cardiovascular risk factors. 
 
Methods: 
We used data of 2,558 women aged 35-75 years, participants of the CoLaus study in in 
Lausanne, Switzerland. We classified women into premenopause, menopausal transition, 
early (≤ 5 years), and late (> 5 years) postmenopausal by comparing their menstruation 
status at study baseline and at follow-up. In the cross-sectional analysis, we compared CV 
risk factors at baseline across different reproductive stages using multivariable linear 
regression models. In the longitudinal analysis, we used linear mixed models to analyze 
whether reproductive stages were associated with different longitudinal changes in CV risk 
factors. We used premenopause women as a reference, and adjusted for age, medications, 
lifestyle and body mass index (BMI, for other CV risk factors), for both analyses. 
 
Results: 
At baseline, compared to premenopausal women, (i) early- and late postmenopausal women 
had higher BMI, total cholesterol, adiponectin, and interleukin 6 levels, (ii) transition and early 
postmenopause groups had higher HDL, and (ii) all women groups had higher diastolic blood 
pressure and glucose levels, while no differences were observed in the other CV risk factors. 
After 5 years (average follow-up time), women in all reproductive categories showed an 
increase in BMI, total cholesterol, triglycerides, and fasting glucose. However, in the linear 
mixed models analysis, besides higher total cholesterol observed in late postmenopausal 
women (β 1.00, 95% CI 0.01, 1.99), no association was found between changes in CV risk 
factors across reproductive stages in comparison to premenopausal women. 
 
Conclusion: 
All women have higher CV risk factors after 5 years irrespective of their reproductive stages. 
No differences in the changes of CV risk factors were observed across the stages of 
reproductive ageing. We suggest that the accumulation of deleterious exposures and 
damage with age, rather than menopause status change per se, may underly the increased 
CV risk seen after menopause 
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Background/Introduction: 
Parenteral nutrition became an efficient, safe and convenient treatment over years for 
patients suffering intestinal failure. This treatment may be carried out in a home setting, 
enabling the patients to have a high quality of life in their own environment. Such a therapy 
however implies many restrictions and possibly severe to lethal complications. Prevention 
and therapy of the latter are therefore of utmost importance. This study aims to assess and 
characterize the situation of patients with home parenteral nutrition focusing on the 
prevalence of catheter-related complications and mortality. 
 
Methods: 
The present multicentre prospective observational study collected demographic, 
anthropometric, and catheter-related data by means of questionnaires every six month, 
focusing on survival, complications and quality of life during 24 months. 
 
Results: 
Seventy adult patients (50% women) on home parenteral nutrition were included. The most 
common underlying diseases were cancer (23%), bariatric surgery (11%) and Crohn’s 
disease (10%). The most prevalent indication was short bowel syndrome (29%). During the 
study period, 47% of the patients could be weaned off the parenteral nutrition and mortality 
rate reached 7% for a median treatment duration of 1.31 years. The rate of catheter related 
infection was 0.66/1000 catheter-days (0.28/catheter-year) while the rate of the central 
venous thrombosis was 0.13/1000 catheter-days (0.05/catheter-year). 
 
Conclusion: 
This study gives a comprehensive overview of the Swiss patients’ population with home 
parenteral nutrition. The collected data are prerequisite for evaluation, comparison, and 
improvement of recommendations to ensure best treatment quality and safety from the 
indication to the monitoring and complication management. 
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Background/Introduction: Peptide YY (PYY) and pancreatic polypeptide (PP) are 36 aminoacid 
peptides that belong to the neuropeptide Y (NPY) family due to their 70% and 50% homology with 
NPY. PYY derives from the intestine and PP from the pancreas, whereas NPY is expressed in the 
nervous system. Dipeptidyl peptidase-4 (DPP4) removes their N-terminal dipeptide causing a 
switch of their bioactivity. A reliable and specific analytic method is a prerequisite for a better 
understanding of the critical role of these peptides in energy and nutrient metabolism. Commercially 
available immunoassays (IA) have poor specificity, are unable to distinguish between active and 
non-active fragments and lack sensitivity. We have developed and validated a micro-LC-MS/MS 
multiplex assay for NPY, PYY and PP and their fragments and performed a MS IA method 
comparison using clinical samples obtained from healthy volunteers before and after a mixed meal 
vs. isocaloric oral glucose challenge. 

Methods: We immunoextracted NPY, PYY and PP from their plasma matrix using a monoclonal 
antibody. Micro-LC system enriched the signal in the MS (Xevo-TQS, ionkey system, Waters). 
Immunoassays kits for total NPY (EZHNPY-25K), total PYY (EZHPYYT66K) and total PP 
(EZHPP40K) were purchased from Merck. Samples from 10 (50% males, age 31±12 yrs, BMI 
21.2±2.5kg/m2) and 13 volunteers (54% males, age 30± 10 yrs, BMI 21.2±2.8kg/m2) were obtained 
fasting and 30min after an oral glucose load (OG: 72g glucose) and an isocaloric mixed meal (MM: 
27g carbohydrates, 18g fat, 3.5g protein). 10/13 volunteers received both OG and MM. Samples 
were drawn with protease inhibitors and plasma was stored until analysis at -80°C. 
Results: The LLOQ of the MS assay for NPY, PYY and PP and their fragments were 0.27-0.27pM, 
0.5-0.5pM and 1.28-1.24pM, respectively. LC/MS-MS quantified >95% of peptide concentrations, 
while only 71% by IAs did. Passing-Bablok regression analysis showed poor agreement between 
methods with a slope of 0.23, 0.27 and 0.033 and an intercept of 0.63, 1.85 and 10.09 for NPY, 
PYY and PP, respectively. Reference intervals (n=13, centiles 2.5-97.5) by MS at baseline were in 
pM: NPY (0.14–0.64), NPY3-36 (0.66–1.89), PYY (0.25–1.20), PYY3-36 (1.10–7.05), PP (0.64–
10.76) and PP3-36 (0.62–12.37). Only 4 basal concentrations of immunoreactive NPY (NPYir) 
were detected, PYYir reference interval was 1.0–26.2 and 1.85–270.1 for PPir (n=13 and n=10, 
centiles 2.5-97.5, respectively). NPY and NPY3-36 remained unchanged after OG and MM and 
NPYir was not quantifiable (<LLOQ). Using MS, PYY and PYY3-36 tripled (p=0.16) and doubled 
(p=0.16) following OG; whereas PP and PP3-36 remained unchanged (p=0.55 and p=0.63). OG 
increased PYYir and PPir 3.4- and a 11.5-fold (p=0.16 and p=0.70), respectively. Using MS, MM 
resulted in a 2.3-fold (p<0.001) and 1.3-fold (p=0.05) rise for PYY1-36 and PYY3-36, whereas IA 
showed no significant change for PYYir (p=0.12). PP and PP3-36 increased 10- and 7-fold (both 
p<0.001). PPir was not quantified due to anticoagulant incompatibility.  
Conclusion: This is the first validation of a multiplex LC-MS assay capable of quantifying 
accurately and specifically NPY, PYY and PP and their DPP4-cleaved fragments. In contrast to 
IA, almost all endogenous concentrations of peptides were above the LLOQ for MS. Prandial 
stimuli increases PYY and PP including its fragments with mixed macronutrients being the more 
potent stimulus than glucose alone, whereas NPY showed no postprandial dynamics. 
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Background/Introduction: 
Iodine is essential for the biosynthesis of thyroid hormones, which are crucial for intrauterine 
growth and fetal neurocognitive development. Iodine requirements increase during 
pregnancy and lactation. The World Health Organization and the Swiss Confederation 
recommend a total daily iodine intake of 250 µg of iodine during preconception, pregnancy 
and lactation. To assure this goal, several professional organizations recommend 
complementing the nutritional iodine intake with supplements containing 150 μg of iodine 
daily. 
Cross-sectional data from Switzerland collected in 2018 indicate that the iodine intake is only 
borderline sufficient in pregnant and non-pregnant women. The Swiss Society for 
Gynecology and Obstetrics recommends using iodized salt during pregnancy but does not 
specifically endorse iodine supplementation. 
 
Methods: 
Prenatal and adult multivitamins widely available in Switzerland were compiled to determine 
their iodine content. Obstetricians verified that the list includes the most frequently prescribed 
supplements in Switzerland. 
 
Results: 
A total of 34 adult multivitamin supplements were identified, 17 of which are specifically 
intended for women planning pregnancy, pregnant, or breastfeeding. 
Four out of 17 (23.5%)  prenatal multivitamins products, and 10/17 (58.8%) adult 
multivitamins contained no iodine. Among all the products, only 15/34 (44.1%) contain 150 
µg of iodine or more. 
 
Conclusion: 
Several widely used products contain no or insufficient amounts (<150 ug) of iodine. 
Providers need to be informed about the variability in iodine content of supplements and 
established recommendations, and should choose a product with appropriate iodine content. 
Moreover, manufacturers of prenatal supplements should assure that their products contain 
iodine in adequate amounts. 
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Background: 
Tyrosinemia type I is a rare inborn error of metabolism, caused by a deficiency of the 
enzyme fumarylacetoacetase, leading to a block in the degradation pathway of tyrosine. As a 
result, upstream metabolites and toxic intermediates accumulate, that may result in severe 
liver damage, along with other disease manifestations. Nitisinone has revolutionized the 
treatment of the disease. The substance blocks a proximal enzyme of the pathway and thus 
prevents formation of the toxic substances, but leading to hypertyrosinemia which needs to 
be controlled by low-protein diet. Only few pregnancies with maternal tyrosinemia type 1 
have been reported, and little is known about potential harmful effects of hypertyrosinemia on 
fetal development or the safety of nitisinone in pregnancy. 
 
Case Report: 
We report on a patient born in 1988 with tyrosinemia type I known since the age of two, who 
became pregnant intentionally in 2018. Treatment with nitisinone was continued during 
pregnancy under close monitoring. The patient strictly followed a low-protein diet with regular 
intake of the tyrosine- and phenylalanine-free amino acid mixture, and achieved a 
satisfactory metabolic control with median tyrosine levels of 488 µmol/l (range 173-602. 
Normal < 31). During pregnancy the child developed normally and there were no 
complications during spontaneous vaginal delivery at term. Nitisinone was detected in the 
cord blood and the child in similar concentrations as in the mother, minor amounts were also 
detected in the breast milk. Tyrosine was clearly elevated in the newborn, but dropped to 
near normal values after a few weeks. During the one-year observation period the child 
developed normally.  
 
Conclusion: 
With good metabolic control and continued treatment with nitisinone, successful pregnancy 
with normal child development can be achieved in tyrosinemia type 1. However, continued 
monitoring to assess the development of children from such pregnancies in the long-term is 
needed. 
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Background/Introduction: 
Refractory hypercalcemia is one of the major complications of parathyroid carcinoma. The 
standard treatment includes calcimimetic drugs and bisphophonates. Previous case reports 
have shown that denosumab can effectively reduce calcium levels in patients with refractory 
hypercalcemia who do not tolerate or respond to standard therapy. 
 
Methods: 
We report the case of an 84-year-old woman presenting with unresectable metastatic 
parathyroid carcinoma and refractory hypercalcemia treated with denosumab.  
 
Results: 
An 84-year old patient presented with an acute confusional state due to hypercalcemia. This 
led to the diagnosis of primary hyperparathyroidism for which she underwent surgery. The 
initial histological diagnosis was interpreted as atypical parathyroid adenoma. One year later, 
the patient presented with elevated calcium levels up to 3.9 mmol/l (15.6 mg/dl) and PTH 
levels of of 724 ng/l (reference range 10-70 ng/l). Recurrent severe hypercalemia required 
multiple hospitalizations. Review of the histology slides revealed that she had in fact 
parathyroid carcinoma. Treatment with the calcimimetic cinacalcet was poorly tolerated. 
Repeated administration of zoledronic acid only had transient effects on her calcium levels, 
and the bisphosphonate treatment was ultimately discontinued because of chronic renal 
failure. The patient then received 6 doses of denosumab (60 or 120 mg) over four months 
which led to a reduction and stabilization of her calcium levels. 
Currently, the calcium levels are stable between 10.8-11.2 mg/dl and the patient has not 
required hospitalization for hypercalcemia for more than one year. It is important to note that 
the therapy with denosumab for this indication is an off-label use and it does require pre-
approval by the patient's insurance. 
 
Conclusion: 
In cases of refractory hypercalcemia due to parathyroid carcinoma, denosumab is an efficient 
and well tolerated treatment modality if the response to calcimimetics and bisphosphonate 
therapy is insufficient, contraindicated, or poorly tolerated.  
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Background/Introduction: 
Testing for secondary hypertension is very useful in certain indications, such as treatment 
resistance, lack of nocturnal dipping, lack of other predisposing factors, abrupt onset of 
symptomatic hypertension or in very young patients. The interpretation of the findings is often 
more treacherous than one might think. 
 
 
Methods: 
A 32-year-old female patient was referred by her family doctor because of an unclear 
hyperkalemia between 5-6mmol/l, which had been known for at least 12 years. The patient was 
further diagnosed with arterial hypertension at the age of 16. In 2014, during the investigation for 
secondary hypertension, a suppressed renin with a significantly increased aldosterone of 289ng/l 
was found with a serum potassium of 6.2mmol/l. Due to the pathological aldosterone/renin ratio, 
an adrenal vein sampling was performed, in which no lateralisation of aldosterone secretion was 
detected. Due to the suspected primary aldosteronism caused by bilateral hyperplasia, treatment 
with a mineralocorticoid antagonist was initiated at that time. At the time of the de novo referral, 
hyperkalemia of 6.2 mmol/l and metabolic acidosis with a pH of 7.25 were noted. In the family 
history, the patient reported a grandfather with arterial hypertension and hyperkalemia. 
 
 
Results: 
In summary of all findings, there was a high probability for the presence of a 
pseudohypoaldosteronism type II (Gordon syndrome, Type 4 RTA), which is characterized by a 
normal or high aldosterone level, a correspondingly paradoxical hyperkalemia with mild 
hyperchloremic metabolic acidosis, a suppressed renin and arterial hypertension. The previously 
known underlying gene mutations in two serine/threonine kinases (WNK1 and 4) are inherited 
autosomal-dominantly. Pathomechanistically, the inhibition of the thiazide-sensitive Na-Cl 
cotransporter in the distal tubule results in increased sodium chloride reabsorption in the distal 
nephron. Due to the reduced lumen electronegativity, this subsequently leads to reduced 
potassium excretion. In addition, the expression of the potassium channel in the collecting duct 
may be reduced. Consequently, a successive clinical (reduction of blood pressure) and 
biochemical response (normalization of serum potassium) can be achieved by gradual addition of 
a thiazide diuretic. 
Following genetic examination of the patient a mutation in the exon 10 of the KLHL3-gene was 
confirmed. After addition of 6.25mg hydrochlorothiazide normalization of the blood pressure and 
serum potassium towards 4.8mmol/l could be achieved. 
 
Conclusion: 
A pathological aldosterone/renin quotient should be assessed in relation to electrolytes and pH. 
Only 9-37% of patients with PA present with hypokalemia; the majority of patients are 
normokalemic. Nevertheless, in the presence of hyperkalemia and metabolic acidosis, 
pseudohyperaldosteronism should be suspected, in order to avoid unnecessary invasive 
examinations such as adrenal vein sampling.  
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Background/Introduction: 
The non-selective beta-blocker Propranolol is used to alleviate the symptoms of hyperthyroidism 
during the time required until thyreostatic treatment sufficiently reduces thyroid hormone levels. It 
has also been shown to reduce energy expenditure in hyperthyroidism after a treatment duration 
of four weeks. Thyroid hormone is also crucial for the function of brown adipose tissue (BAT) and 
hyperthyroidism has been shown to increase BAT activity. While BAT is activated via β3-
adrenergic receptor in response to acute cold, we were interested if a single dose of Propranolol 
can reduce the increased metabolic rate in patients suffering from hyperthyroidism. 
 Further, we wanted to investigate whether hyperthyroidism increases BAT activity during warm 
temperatures only or whether it also increases CIT, i.e. the additional energy expenditure due to 
mild cold exposure. 
 
Methods: 
This was a prospective interventional and observational study. We recruited 19 patients 
presenting with overt hyperthyroidism. Energy expenditure (EE) was measured by indirect 
calorimetry before and after an acute dose of 80 mg Propranolol. The primary endpoint was the 
difference in energy expenditure after an acute dose of Propranolol as compare to control. 
Additionally, cold induced thermogenesis (CIT) was measured in 14 participants, which is defined 
as the difference between EE during warm condition (EEwarm) and EE after a mild cold stimulus 
(EEcold).  
 
Results: 
Baseline- characteristics: Patients had a mean age of 46± 14.7 years. The mean BMI at the 
hyperthyroid state was 24.06 ± 4.587 kg/m². After restoration of euthyroidism the mean BMI 
increased to 25.18 ± 4.904 kg/m², p= 0.004 and to 25.80 ± 5.281 kg/m² after 3 month in euthyroid 
state, p< 0.001. 
Energy expenditure before Propranolol  was 1630 ± 301.1 kcal/24h and decreased after the 
acute dose of Propranolol 1585 ±278.8 kcal/24h) significantly (p=0.0172). However, during a 
control visit without intake of propranolol EE decreased from 1540±271.7 kcal/24 h to 
1513±220.2kcal/24 h and the difference between propranolol and control was not significant. EE 
during warm conditions decreased from a median of 1630± 301.1  kcal/24h in the hyperthyroid 
state to a median of 1438± 316 kcal/24h in the euthyroid state, p = 0.003 and to 1432 ± 321.6 
after 3 month in the euthyroid state, p= 0.019.  
The mean CIT was 55.36 ± 157.3 kcal/24h during hyperthyroidism, after restoration of 
euthyroidism remained virtually unchanged, 49.83 ± 142.1kcal/24h, p =0.99. 
 
Conclusion: 
Propranolol does not acutely decreased energy expenditure in primary hyperthyroidism. Cold 
induced thermogenesis is not significantly increased during hyperthyroidism as compared to the 
euthyroid state. 
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Background/Introduction: 
Steroidogenic Factor 1 (SF-1) is essential for the development and function of human sex 
and steroid organs. Variants of SF-1 lead to a broad spectrum of phenotypes including 
adrenal insufficiency and mild to severe forms of DSD. Individuals with heterozygote SF-1 
variants carry likely disease-causing variants in additional genes that might impact the 
phenotype, but data on comprehensive phenotyping and whole genome sequencing in a 
large cohort of persons with SF-1 is lacking. We aim to investigate phenotype and genotype, 
find genotype-phenotype correlations and characterize identified SF-1 variants and candidate 
genes in a large international cohort. 
 
Methods: 
This study is ongoing. In this abstract, we present first data on phenotyping of SF-1 patients. 
Patients from the I-DSD registry are eligible if they have disorders of 46,XX or 46,XY gonadal 
development, disorders of androgen synthesis/action or non-specific disorders of 
undervirilization. We will exclude 46,XX individuals with disorders of androgen excess or 
disorders of Mullerian development, and 46,XY individuals with Leydig cell defects or 
Persistent Mullerian Duct Syndrome. Our clinical partners from the I-DSD network enter 
comprehensive phenotyping data according to the Human Phenotype Ontology project in a 
RedCap database. Building up on these results, we plan to identify additional, likely 
pathogenic gene variants in individuals with SF-1 variants and family members using next 
generation sequencing and perform mechanistic studies to better understand the network 
around SF-1. 
 
Results: 
From 38 clinical partners who agreed to participate, nine partners have already entered 
detailed phenotype information of 34 patients with SF-1 variants in the RedCap database. In 
these 34 patients, organ abnormalities vary broad. All patients have a documented DSD. 
Apart from the DSD, 15 (44%) of the SF1 patients have associated conditions, 12 patients 
(35%) have one or two organs affected, and three patients (9%) have three or more organ 
anomalies. Data entry is open until end of 2020. 
 
Conclusion: 
Individuals with SF-1 variants have special needs that are unknown and unmet. This study 
will complement these gaps and thereby improve standards of care. Planned in vitro and ex 
vivo studies will reveal the exact interplay between SF-1 and identified gene variants. These 
mechanistic studies will increase our understanding of sex development and steroidogenesis 
and will work towards cell-based therapeutic options. 
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Background/Introduction: 
Peptide receptor radionuclide therapy (PRRT) is a well-tolerated treatment for 
inoperable/metastatic, somatostatin receptor expressing neuroendocrine tumors (NETs). 
However, tolerability and efficacy of PRRT in elderly patients (EP) have not been systematically 
investigated. This study aims at investigating safety and efficacy of PRRT in EP. 
 
Methods: 
All consecutive patients with inoperable/metastatic/progressive G1/G2 NET, aged ≥ 79 y, treated 
with PRRT at the University Hospital Basel between 2006 and 2018, were enrolled in this case-
control study. Each patient was matched (gender, primary tumor location, grading, functional 
activity and estimated tumor load) with ≥ 1 younger patient (YP: 60-70y). The primary endpoint 
was safety and tolerability. The blood cell count and estimated glomerular filtration rate (GFR) 
were measured at baseline, 2-weekly after each PRRT cycle and 1, 2 and 3 y after completion of 
PRRT. Subacute and long-term toxicity were scored according to the terminology criteria for 
adverse events (CTCAE) v5.0. All toxicity scores ≥ 3, or whose delta (Δ) to baseline was ≥ 2 (≥ 1 
for eGFR), were considered significant. The odds ratio (OR) for the comparison of toxicity 
between cohorts was tested for non-inferiority of EP vs YP. Overall survival (OS) and clinical 
benefit were assessed as secondary outcomes. 
 
Results: 
Forty-eight EP and 68 YP were enrolled, aged 81.7±1.5 vs 67.6±1.7 (y, mean±SD), respectively. 
EP and YP were balanced with regarding median time since diagnosis, tumor location, grading, 
treatment scheme and baseline biochemical parameters, except eGFR: 61±16 vs 78±19 
(ml/min/1.73m2) for EP vs YP. Grade ≥ 3 or Δ ≥ 2 grades subacute hematotoxicity occurred in 13 
PRRT cycles (10.3 %) in the EP and in 23 PRRT cycles (11.6 %) in the YP (p=NS for non-
inferiority of older vs younger). Long-term grade ≥ 3 or Δ ≥ 1 grade renal toxicity occurred in 12 
EP (34.3 %) and in 9 YP (20.5 %) (p=NS for non-inferiority of older vs younger). The median OS 
was 3.4 vs 6.0 (y, EP vs YP, HR: 1.50 [0.75, 2.98], p=NS for non-inferiority of younger vs older); 
after adjusting for life-expectancy the median OS was 20.8 vs 8.2 (%, EP vs YP, HR: 0.41 [0.17, 
0.96], p=0.014 for non-inferiority of older vs younger). Similar high level of clinical benefit was 
reported in EP and YP. 
 
Conclusion: 
PRRT is a valid therapeutic option with similar toxicity and non-inferior survival compared to the 
YP. 
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Background/Introduction: 
Obesity is associated with numerous comorbidities such as diabetes and cardiovascular 
diseases. Energy restriction is the first-line recommendation for metabolic improvement in obese 
people, but the ideal macronutrient composition, particularly in the presence of impaired glucose 
metabolism, remains inconclusive. In this analysis, we explored the effect of a 2-week low 
carbohydrate vs. energy-matched balanced diet on anthropometrics, adherence, diet satisfaction 
and tolerability. 
 
Methods: 
Adults with class II/III obesity (BMI>35 kg/m2) and pre-diabetes (HbA1c 5.7-6.4%) were randomly 
assigned to a 2-week moderately reduced energy diet (30% deficit) of low carbohydrate (LCD: 
10% carbohydrates, 70% fat, 20% protein) or balanced macronutrient composition (BD: 50% 
carbohydrates, 30% fat, 20% protein). Diets were prescribed using meal plans considering 
individual nutrient goals and preferences. Anthropometrics (body weight and composition) were 
assessed before and after the diet. Adherence was verified using capillary ketone measurements 
and an image-based food logging app. Based on the participants’ image records the median 
relative difference between actual and prescribed carbohydrate intake was calculated. Diet 
satisfaction and tolerability were assessed using a feedback questionnaire after the 2-week 
period. Due to the preliminary nature of the data and low sample size, only descriptive statistics 
were performed. Data are presented as median [interquartile range]. 
 
Results: 
Eight participants (4 females, age 55 years [48; 66], BMI 38.9 kg/m2 [37.8; 46.8], HbA1c 5.9% 
[5.7; 6.2]) were followed. Weight loss was 6.6 kg [5.8; 7.1] using the LCD vs 2.3 kg [1.4; 3.9] 
using the BD. Loss of body fat and lean mass was 3.6 kg [3.3; 3.7] and 1.8 kg [1.1; 2.1] with the 
LCD and 1.4 kg [1.1; 2.0] and 0.6 kg [0.2; 1.1] with the BD, respectively. The energy deficit was 
33.3 % [30.4; 37.1] in the LCD group and 32.3 % [31.1; 39.1] in the BD group. Ketone 
concentrations were 0.4 mmol/L [0.3; 0.6] and 0.1 mmol/L [0.1; 0.1] with the LCD and the BD, 
respectively. Carbohydrate intake deviated from the target by -4.0 % [-7.8; -0.4] in the LCD group 
and -2.2 % [-8.9; -0.9] in the BD group. In both diets, 3 out of 4 participants were satisfied with the 
diet and 2 out of 4 participants would adopt this diet in their daily life. Two participants in the LCD 
group and one partcipant in the BD group reported increased hunger, whilst weakness and 
headache were reported by 1 participant in each group.  
 
Conclusion: 
First insights from a short-term LCD vs. BD in morbidly obese patients suggest that even a 
modest energy deficit results in reasonable changes in body weight and composition. Both 
dietary approaches seem to be feasible and well tolerated. Further results will inform about 
potential metabolic advantages of specific dietary macronutrient compositions in this population. 
      



46           S 
Diabetic Kidney Disease and kidney function decline in type 2 diabetes 
mellitus: The Lausanne based SWIDINEP cohort study. 
 
Author/Address of institution: 
Truscello Luca, Pruijm Menno, Nobre Dina, Zanchi Anne 
Service of Nephrology, Service of Endocrinology, Diabetes and Metabolism, Department of 
Medicine, Lausanne University Hospital (CHUV), Lausanne, Switzerland 
 
 
Background/Introduction: 
As the main cause of chronic kidney disease and end stage renal disease, diabetic kidney 
disease is a very serious condition. It has now become clear that the rate of kidney function 
decline shows a strong interindividual variability. A better characterization of this variability 
and identification of parameters associated with an accelerated kidney function decline are 
then of primary importance.  
 
Methods: 
In this observational study, we evaluated the kidney function decline in a cohort of 139 T2DM 
outpatients followed at CHUV (SWIDINEP cohort). The eGFR was used as an indicator of 
kidney function and was calculated by using the CKD-EPI formula. The eGFR decline was 
calculated through linear regression using every creatinine value available in the patients’ 
medical records from the year 2010 to 2019. The slope of the linear regression line was used 
to calculate the yearly eGFR decline. The patients were then separated in quartiles 
according to their yearly eGFR decline. Patients enlisted in this cohort also underwent a 
complete clinical examination as well as blood sampling. Kidney ultrasonography and arterial 
waveform analysis (sphygmocor) were also performed.    
 
Results: 
The average yearly kidney function decline in the cohort was of -1.9 ml/min/1.73m2/year. 
The respective average annual eGFR changes were of -6.8±3.6 ml/min/1.73m2/year, -
2.1±0.6 ml/min/1.73m2/year, -0.7±0.4 ml/min/1.73m2/year for quartiles 1 to 3  and of 
+2.1±3.4 ml/min/1.73m2/year for quartile 4 (p-value < 0.001). The range of eGFR at inclusion 
in the cohort was of 13-98 ml/min/1.73m2 for quartile 1, showing high baseline eGFR 
variability in fast decliners.The variability in baseline eGFR was similar in the other three 
quartiles. We found that the albumin-to-creatinine ratio as well as the proportion of patients 
presenting diabetic retinopathy was significantly higher in groups with a stronger decline. In 
addition, we found that the 24h systolic blood pressure and the associated pulse pressure 
were higher in quartiles with a stronger decline. Both central systolic and central pulse 
pressure measured through pulse wave analysis were also elevated in groups with a 
stronger decline. In addition, we found that more than double of patients presented with 
resistant hypertension and around double were on beta-blocker therapy in the first quartile 
when compared with the other three. 
 
Conclusion: 
This study confirms the strong variability in eGFR decline in our cohort irrespective of eGFR 
at baseline. In addition, it indicates that several parameters associated with arterial stiffness 
were increased in groups showing the stronger decline.  
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Background/Introduction: 
The test with the highest diagnostic accuracy for diabetes insipidus is copeptin measurement 
after hypertonic saline infusion. However, it requires careful supervision, intravenous 
administration and causes discomfort due to rapid increases in plasma sodium levels. An oral 
stimulation test would be highly desirable. Macimorelin, an oral ghrelin agonist, is a newly 
approved diagnostic test for growth hormone (GH) deficiency, but its effects on other anterior 
pituitary hormones and copeptin/vasopressin are unknown.  
 
Methods: 
In this prospective, interventional, proof-of-concept study, healthy volunteers (n=28) underwent 
two test days. Copeptin levels and anterior pituitary hormones were measured at baseline, 30, 
45, 60, 90 and 120 minutes after the intake of a single dose of macimorelin (first visit: 0.5 mg/kg, 
second visit: 0.75 mg/kg).  
 
Results: 
Baseline copeptin levels were 5.26 pmol/L [1.57, 6.81] and did not change after macimorelin 
intake (0.5 mg/kg: maximal median change 0.40 [-0.49, 0.65] pmol/L, p=0.442; 0.75 mg/kg: -0.13 
[-0.45, 0.17] pmol/L, p=0.442. Median GH levels increased from 3.67 mU/L with a maximal 
median change of 94.66 [IQR 56.5; 110.96] mU/L, p<0.001. No effect was seen on cortisol, 
ACTH, LH and FSH levels. Prolactin (max. median change 100 [2.5; 146.5] mU/L, p=0.004) and 
free thyroxine (fT4) (0.5 [0.2; 0.8] pmol/L, p<0.001) increased, whereas TSH decreased (-0.18 [-
0.22, -0.09] mIU/L, p<0.001). 
 
Conclusion: 
We confirm an increase of GH upon macimorelin in healthy volunteers. However, macimorelin did 
not stimulate copeptin and therefore does not provide an oral test alternative for the diagnosis of 
diabetes insipidus. Additionally, a stimulatory effect was seen for prolactin and fT4, but not for 
ACTH, cortisol and gonadotropic hormones. 
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Background/Introduction:  
Pituitary adenomas are benign monoclonal tumors, often functionally active and mostly 
localized within the sella turcica. However, in some cases ectopic adenomas were reported, 
e.g. in cavernous sinus, sphenoid bone or nasopharyngeal mucosa, often leading to 
diagnostic challenges.  
A 29-year-old woman presented with typical symptoms of acromegaly, which have evolved 
over a period of two years. Laboratory tests demonstrated elevated levels of IGF-1 (708 
ng/ml) and growth hormone (> 40 ng/ml). A glucose tolerance test showed no suppression of 
growth hormone. A dedicated pituitary MRI-Scan demonstrated an atrophic gland for her age 
without focal lesions and a faint gadolinium enhancement in adjacent cranial base.  
 
Methods:  
For further evaluation a 68Ga-DOTATOC-PET/CT-Scan was performed, showing diffuse 
tracer accumulations in sphenoid bone and clivus without any structural changes. No further 
pathologic tracer accumulation was detected. According to multidisciplinary board decision 
biopsies from the sphenoid bone were taken. The histopathologic evaluation revealed 
infiltrating adenohypophyseal cells expressing growth hormone and SSTR-2A beside of 
synaptophysin, chromogranin A and Pit-1, consistent with a somatotrop adenoma. The Ki-67 
proliferation index was <1 %. After therapy with proton radiation and somatostatin analogue, 
the patient presented with decreasing levels of IGF-1 and reduced symptoms on follow-up.  
 
Results:  
A widely accepted hypothesis about their origin is based on a disturbed cell migration from 
the pharyngeal Rhatke pouch to the neurohypophysis during embryogenesis. In the case 
presented here, the ectopic somatotrop adenoma showed an atypical, diffuse bone marrow 
infiltration and thus was not detectable on conventional imaging. However, with the 
DOTATOC-PET/CT the presence and the unusual extent of the adenoma could be clearly 
depicted. Furthermore, the PET-Scan provided an excellent basis for radiotherapy planning.  
 
Conclusion:  
This case underlines the usefulness of metabolic imaging for diagnosis of ectopic pituitary 
adenomas. 
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Background 
Familial hypercholesterolemia (FH) is a common autosomal dominant genetic disease leading to 
elevated levels of low-density lipoprotein cholesterol (LDLc), often complicated by cardiovascular 
diseases at a young age. FH treatment consists of intensive lifestyle programs, high-intensity statin 
and ezetimibe. When the target LDLc level cannot be achieved, the novel PCSK9 inhibitors can be 
used in all population groups, including young women of childbearing age, even though reproductive 
safety data are missing for this new drug class. In rare situations, extracorporeal clearance of 
lipoproteins with lipid apheresis may be needed to manage LDLc levels in FH, especially when the 
aforementioned therapeutic agents are not tolerated or contraindicated. 
 
Clinical Case 
A 28-year-old Caucasian female was diagnosed with FH and treated with rosuvastatin, ezetimibe, the 
PCSK9 inhibitor alirocumab and coronary artery bypass graft (CABG). As the patient was considering 
maternity, contraceptives were advised for at least 12 months after surgery. However, an unplanned 
pregnancy was announced 9 months after CABG. 
 
All medications were stopped 7 weeks after the last menstrual period, except for acetylsalicylic acid. 
The last dose of alirocumab was self-injected 16 days after the last menstrual period. Lipid apheresis 
was started and its frequency was adapted throughout pregnancy with an interval between 4 and 10 
days according to the Kroon formula to target LDLc at 4 mmol/L. 
 
The anatomy ultrasound at 20 gestational weeks suspected an isolated complete agenesis of the 
corpus callosum, later confirmed by fetal magnetic resonance imaging. The rest of the pregnancy was 
uneventful until Cesarean delivery at 40 gestational weeks for fetal bradycardia. In the first few months 
of age, the infant showed normal developmental milestones and neurological examination. 
 
Discussion 
To our knowledge, this is the first report of exposure to PCSK9 inhibitors in early pregnancy. A causal 
link between the early pregnancy exposure to this drug (or statins and ezetimibe taken concomitantly) 
and the observed complete agenesis of the corpus callosum cannot be assessed based on a single 
case. The accountability of the drug in the observed congenital midline defect remains open. 
 
Conclusion 
Guidelines do not specifically recommend preconception measures to lower fetal and/or maternal risks 
of patients with severe FH considering pregnancy. Our patient reported a good tolerance to lipid 
apheresis throughout pregnancy and the security was excellent. Thus, we argue that lipid apheresis 
and other relevant measures should be discussed with women with FH and maternity project on an 
individual basis, at least until large pharmacoepidemiology studies assessing the safety of PCSK9 
inhibitors in pregnancy are made available. 
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Background/Introduction: 
Hypothyroidism is one of the most common endocrine disorders and levothyroxine (L-T4) 
substituion is the standard of care. Although iatrogenic thyrotoxicosis is quite common, 
severe intoxication with L-T4 is rare. Ingestion of massive doses of L-T4 can occur 
accidentally in children, whereas in adults there is typically a suicidal intent. 
Acute poisoning may be asymptomatic or be associated with the characteristic signs and 
symptoms of thyrotoxicosis. Life-threatening complications such as heart failure, convulsions, 
and coma are very rare.  
 
Methods: 
A 22-year-old woman with a borderline personality disorder was admitted to the Emergency 
Department because of a suicide attempt with 75 tablets of 150 mcg L-T4 (total dose 11.25 
mg). She had a history of postsurgical hypothyroidism, diabetes mellitus type 2,and asthma. 
On admission, the patient was agitated but conscious (Glasgow coma scale 15), apyretic, 
normocardic and normotensive. The biochemical results showed overt thyrotoxicosis: free T4 
(FT4): > 100 (reference range 10-24 pmol/l), and free T3 (FT3): 8.4 pmol/l (reference range 
2.8-6.6 pmol/l). Because of a delay in the management of more than 6 hours, gastric lavage 
was not performed and activated charcoal was not administered. Therapy was initiated with 
betablockade with 50 mg atenolol bid, methylprednisolone 50 mg tid and propythiouracil 
(PTU) 100 mg tid to inhibit conversion of T4 to T3, and cholestyramine 4 g tid to sequester 
levothyroxine. 
 
Results: 
Her thyroid function tests normalized within 19 days. The management was complicated by 
worsening of her glycemic control which required temporary switching from metformine to an 
insulin-based protocol. Otherwise, it was well tolerated and the patient remained 
hemodynamically and neurologically stable. On the 4th day of hospitalization, she was 
discharged to the psychiatry department; methylprednisolone and cholestyramine were 
discontinued. The betablocker and PTU were stopped on day 19 after stable normalization of 
her thyroid function tests. 
 
Conclusion: 
Acute poisoning with levothyroxine is usually of moderate severity in the absence of a 
cardiac history but may represent a potentially life-threatening emergency. Although 
plasmapheresis has been recommended for the treatment of thyroxine poisoning, most 
patients develop only mild signs of thyrotoxicosis. The role of PTU in T4 to T3 conversion 
remains controversial and conservative management with betablockers, glucocorticoids, and 
ion-exchange resins tends to be sufficient.  
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Background/Introduction: 
Persistent endogenous hyperinsulinemic hypoglycemia in neonates (congenital 
hyperinsulinism; CHI) is usually due to monogenetic gene variants affecting the insulin 
secretion. The genetic cause is known in only about 50% of patients. We present a new 
variant within the short-chain L-3-hydroxyacyl-CoA dehydrogenase (HADH) gene causing 
CHI in two related patients. 
 
Methods: 
The cases of two patients with CHI are presented with a follow-up of >30 years.  
 
Results: 
A 32-year-old man (patient 1) and his 30-year-old cousin (patient 2) with CHI were referred to 
the outpatient clinic for treatment.  
According to the pediatric notes, the first hospitalization was at day 17 after birth in patient 1 
(apnea with cyanosis during breastfeeding) and at day 10 in patient 2 (muscular hypotonia 
and sucking weakness). The diagnosis of CHI was established in both patients during the 
first hospitalization. A therapy with Diazoxide was initiated. The growth charts of both 
patients documented a disproportionate increase in weight in relation to height in childhood 
and adolescence, mainly due to recurrent hypoglycemic events with snacking of 
carbohydrates. In adulthood, the frequencies of hypoglycemic episodes increased leading to 
the referral. The patients belong to consanguineous family.  
Investigation: 1) A genetic analysis was performed resulting in a novel homozygous 
pathogenic variant in the HADH gene (HADH-variant c.796G>T). The disease is autosomal 
recessive. 2) A GLP-1-receptor-PET/CT with 68Gallium-DOTA-exendin was performed 
showing significantly increased uptake in the whole pancreas in both patients.  
Therapy: A somatostatin analogue was administered in addition to Diazoxid resulting in a 
significant decrease in hypoglycemic events.  
 
Conclusion: 
- A genetic work-up is mandatory in patients with CHI. 
- The increased uptake of the GLP-1-receptor-PET/CT indicates an overexpression of GLP-1 
receptor in this condition. The pathophysiological role of this finding is unclear. 
- Therapy with Diazoxide and Octreotide has to be evaluated in adults with CHI and recurrent 
hypoglycaemias.  
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Background/Introduction:  
Excessive fluid intake in patients with primary polydipsia carry the risk of water intoxication 
and hyponatremia. Unfortunately, treatment options are scarce. Glucagon-like peptide-1 
(GLP-1) receptor agonists reduce appetite and energy intake and may also have an impact 
on drinking. This study aimed at investigating whether GLP-1 receptor agonists reduce fluid 
intake in patients with primary polydipsia.  
 
Methods:  
In this double-blind, placebo-controlled, randomized, cross-over trial, 34 patients with primary 
polydipsia received dulaglutide (Trulicity®) 1.5mg and placebo (0.9% sodium chloride) 
subcutaneously once weekly for three weeks. At the end of each treatment period, patients 
attended an 8-hour evaluation visit, during which they were offered two standardized meals 
and water ad libitum. The primary endpoint was total fluid intake (ml) during the evaluation 
visit. The treatment effect was estimated using a mixed-effects model, accounting for 
treatment sequence and patient.  
 
Results:  
Median [IQR] age of participants (67.6% female) was 29.5 [26.0, 38.8] years. Two third of 
patients drank less on dulaglutide treatment as compared to placebo. Median [IQR] total fluid 
intake was 2250ml [1600-2600] on dulaglutide treatment versus 2400ml [1850-3400] on 
placebo. The model-estimated reduction in fluid intake was -453 ml [95% CI -851, -54], 
p=0.033, corresponding to a relative reduction of 15%. Thirst perception and electrolytes 
were similar on dulaglutide and placebo. On dulaglutide treatment, gastrointestinal symptoms 
were common in the early treatment phase but negligible on the evaluation visit.  
 
Conclusion:  
GLP-1 receptor agonists such as dulaglutide reduce fluid intake in patients with primary 
polydipsia and, therefore, constitute a promising new treatment option in these patients. 
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Background/Introduction: 
Berardinelli-Seip congenital generalised lipodystrophy (CGL) is an autosomal recessive condition 
caused by mutations of AGPAT2 or BSCL2, which are key genes in adipocyte differentiation. 
Affected individuals develop liver steatosis, hypertriglyceridaemia, and diabetes mellitus which 
are hard to manage and starting at a young age. Recombinant leptin replacement leads to 
decreased hyperphagia and improves hypertriglyceridaemia and diabetes. However, its limited 
availability and high cost preclude most patients from accessing this drug and alternative 
approaches are needed. 
 
Methods: 
A 26 year-old man was referred to us for the management of CGL, confirmed by a homozygous 
mutation (p.Arg202X) in the BSCL2 gene. The parents were first-degree cousins. His past 
medical history comprised mental retardation, colostomy at age 12, left nephrectomy for renal 
abscess at age 21, and mild heart failure due to concentric myocardial hypertrophy. The 
treatment for diabetes mellitus and dyslipidaemia was stopped 2 years earlier because of optimal 
balance. 
In the face of decompensated diabetes mellitus and hypertriglyceridaemia, we reintroduced 
metformin, basal-bolus insulin up to 130 units a day, and fenofibrate. We started empagliflozin 
and continuous glucose monitoring (CGM). We also advised reduced intake of carbohydrates and 
fat, with moderate caloric restriction.  
 
Results: 
At the first physical exam, his weight was 57 kg and his BMI 21.5 kg/m2. He had generalised 
lipodystrophy, no apparent subcutaneous fat, a prominent musculature of the trunk and limbs, 
and acanthosis nigricans. In addition, we noted acromegalic facial features and a protuberant 
abdomen due to hepatomegaly. 
The HbA1c was 9.7% (83 mmol/mol), the triglycerides were elevated at 13.5 mmol/l, and the liver 
function tests showed slightly elevated gamma-GT at 119 IU/l (N < 64). Leptin was undetectable 
in serum. CGM showed glycaemic imbalance with a mean glucose level of 16.7 mmol/l ± SD 2.6 
and > 99% time above range. 
After 8 weeks of intensive management, his weight was 60 kg, HbA1c dropped to 5.8% (40 
mmol/mol), triglycerides to 4.4 mmol/l, and gamma-GT normalised. CGM showed a mean 
glucose level of 6.6 mmol/l ± SD 0.6, and 99% of time in range. This metabolic improvement 
allowed the discontinuation of insulin, keeping only metformin and fenofibrate since then. HbA1c 
levels has remained under 7.0% (53 mmol/mol) and triglycerides around 4 mmol/l after 9 months 
of follow-up. 
 
Conclusion: 
The control of hyperglycaemia by food restriction associated with intensive insulin regimen and 
glucose monitoring led to a dramatic improvement of lipid and glycaemic balance in a patient with 
CGL, showing the capacity of recovery of beta cells after glucotoxicity resolution. This has been 
maintained by moderate carbohydrate restriction and metformin since then. This strategy seems 
to be effective for long term and should be considered as first-line alternative to leptin 
replacement.  
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Background/Introduction: 
Non-alcoholic fatty liver disease (NAFLD) is the most common chronic liver disease which 
can progress to non-alcoholic steatohepatitis (NASH), liver fibrosis and hepatocellular 
carcinoma. It is strongly associated with obesity and type 2 diabetes. Weight loss through 
lifestyle-changes is the only interventional method for patients with NAFLD and NASH, due 
to the lack of treatement. Recently, the ketogenic diet has been used as a dietary 
intervention to reduce body weight. However, ketogenic diet feeding is associated with 
hepatic insulin resistance and steatosis in rodents. Herein, we investigated the mechanism 
behind the development of ketogenic diet induced-hepatic insulin resistance and steatosis in 
mice.  
 
Methods: 
C57BL/6 male mice were fed a chow, high fat diet or ketogenic diet for three days or 16 
weeks and glucose metabolism was assessed with intraperitoneal glucose and insulin 
tolerance tests. The mechanism underlying the development of hepatic insulin resistance 
and steatosis was investigated by western blot, RNA sequencing (RNA-seq) and lipidomics 
using liver samples from mice fed chow, high fat diet or ketogenic diet. 
 
Results: 
Ketogenic diet fed mice developed a higher degree of hepatic steatosis compared to high fat 
diet fed mice, as evidenced by significantly increased liver triglyceride levels. Notably, 
ketogenic diet fed mice exhibited improved fasting blood glucose levels whereas glucose 
tolerance was impaired compared to controls. This is in accordance with an increased 
expression of PEPCK and G6P and decreased phosphorylation of AKT. Mechanistically, 
ketogenic diet upregulated liver MAPK-JNK signaling pathways such as Jun, Map3k5 and 
Mapk4, thereby inducing hepatic insulin resistance and steatosis.  
 
Conclusion: 
Our results reveal that the MAPK-JNK signaling pathway may be involved in the 
development of hepatic insulin resistance and steatosis upon ketogenic diet feeding. 
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Background/Introduction: 
Thyroid follicular cells have physiologically high levels of reactive oxygen species because 
oxidation of iodide is essential for iodination of thyroglobulin during thyroid hormone synthesis. 
They also utilize incompletely understood, so-called autoregulation mechanisms to defend 
against exposure to excess iodide. To date, no genomic studies have studied these phenomena 
in vivo. Nrf2 (Nfe2l2) is a transcription factor that regulates the expression of a battery of 
antioxidant and other cytoprotective genes. Exposure to oxidative stressors promotes the nuclear 
translocation of Nrf2 and the activation of its transcriptional program.We have shown previously 
that the Nrf2 pathway regulates both the antioxidant defense of follicular cells and the 
transcription of the thyroglobulin gene.We thus speculated that Nrf2 might be involved in the 
genomic response to iodide overload.  
 
Methods: 
3 months-old male C57Bl6J wild-type (WT) or Nrf2 knockout (Nrf2 KO) mice were exposed to 
0.05% sodium iodide in their drinking water for 7 days. Thyroids were used for RNA extraction; 
RNA-seq was performed by Exiqon, with a fold-change cutoff set at 1.5. Representative genes of 
enriched pathways were quantified by qPCR to validate RNA-seq results. Pathway analysis of 
differentially expressed genes was performed using the Ingenuity Pathway Analysis (IPA) 
software. Pathways that were enriched with a p-value<0.05 were considered significant.  
 
Results: 
1622 genes were differentially expressed in response to iodide overload; 61% were upregulated, 
as were most of the highly enriched pathways (related to inflammatory and immune response, 
antioxidant response and xenobiotic metabolism). Interestingly, inflammatory, fibrosis and 
immune response pathways such as activation of T cells and acute inflammatory response were 
significantly more upregulated upon iodide exposure in Nrf2 KO mice compared to WT mice. 70 
miRNAs were differentially expressed after iodide treatment (44 up- and 26 downregulated) with 
most of them targeting genes involved in inflammatory and immune pathways. 770 genes were 
differentially expressed between WT and Nrf2 KO mice; highly enriched pathways included 
glutathione and xenobiotic metabolism, Ahr signaling and Nrf2 signaling, which were all 
downregulated in Nrf2 KO mice. Analysis of potential upstream regulators of pathways enriched 
upon iodide exposure revealed Nrf2 and NfkB as the main regulators of the antioxidant and 
inflammatory response; this analysis also showed that fibrosis signaling was activated 
downstream to the Tgfβ-Smad cascade. Bioinformatic comparisons also showed that similar 
pathways and upstream regulators are induced in a mouse model of Graves' disease. 
 
Conclusion: 
In conclusion, iodide overload induced the Nrf2 cytoprotective response and upregulated 
inflammatory, immune and fibrosis pathways similar to autoimmune thyroid disease. Nrf2 
regulates transcriptomic responses in the thyroid, including a small but significant part of the 
response to iodide excess. These data provide a rich knowledge base to further dissect the 
molecular mechanisms of thyroid autoregulation. 
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Background/Introduction: 
 
Monogenic diabetes, defined as a single gene defect leading to diabetes, is thought to affect 
more than 1% of the diabetes population and up to 4% of the pediatric cases. Monogenic 
diabetes causes neonatal diabetes, maturity-onset diabetes of the young (MODY), and 
syndromic diabetes. The high-throughput sequencing of over 400 genes potentially 
implicated in diabetes in a population of children with a suspicion of monogenic diabetes with 
autoimmune antibody negative diabetes allowed to discover a series of gene variants that 
may cause diabetes. Among these variants, we identified a novel loss of function variant in 
PAX4 as interesting candidate. This variant introduces a stop codon in position 79 resulting 
in a truncated protein. We further identified two different missense variants in the SREBF1 
gene, in three non-related children from our pediatric diabetes cohort, inducing amino acid 
changes in the transactivation or C terminal domains of both SREBP1a and SREBP1c 
isoforms. 
 
Methods: 
In order to identify the roles of PAX4 and SREBF1 genes in human beta cells, we silenced 
their expressions in primary human sorted beta cells. Functional impact of the silencing on 
glucose stimulated insulin secretion as well as on proliferation and apoptosis was evaluated 
in standard culture conditions or after treatement with pro-inflammatroy cytokines TNF-α, IL-
1β and IFNγ. 
 
Results: 
In human primary beta cells we obtained 99%, 92.9% and 83.5% expression decrease of 
SREBF1a, SREBF1c and PAX4 mRNAs by their respective siRNAs. Interestingly the 
silencing of SREBF1 also decreased the expression of PAX4 by 52.9%. In these primary 
cells, preliminary data show a loss of apoptosis induction by inflammatory cytokines after 
SREBF1 silencing (+14.6% vs +173.3% for control siRNA). 
 
Conclusion: 
Our results in human primary beta cells suggest that SREBF1 could be implicated in beta cell 
apoptosis and its induction by inflammatory cytokines. The decreased expression of PAX4 
after SREBF1 silencing indicates a partial control of PAX4 expression by SREBF1. These 
results are in line with mouse data, where Pax4 has already been identifed as a target gene 
of SREBP1c. 
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Background/Introduction: 
In diabetes, symptoms appear only once about half of the functional beta-cell mass has been 
lost, with asymptomatic decline months or years before diagnosis. However, this key event is 
difficult to capture and to demonstrate unequivocally, as there is currently no way to assess 
the beta-cell mass in living individuals. In a previous study, we identified the metabolite 1,5-
anhydroglucitol (1,5-AG) as a circulating biomarker of the beta-cell mass in the prediabetic 
asymptomatic period of both Bet-Phb2 knockout and db/db mice. The aim of the present 
study is the validation of this biomarker of beta-cell loss in humans. 
 
Methods: 
We validated that plasmatic 1,5-AG levels are reduced in the context of diabetes in a cohort 
of 84 patients (44 females; 40 males; mean age 58±9 years), of which 42 were diabetic. 
These patients were tested for fasting plasma glucose, HbA1c, and other standard plasmatic 
biochemical parameters. Secondly, we validated 1,5-AG as a biomarker of beta-cell loss 
independently of diabetes onset in a second cohort of 9 non-diabetic patients (7 females; 2 
males; mean age 55±7 years) undergoing pancreatoduodenectomy, as a model of acute and 
controlled beta-cell mass reduction; before and 40 days after the surgery. We performed oral 
glucose tolerance tests (OGTT), 2-hour euglycemic clamp (EC), hyperglycemic clamps (HC), 
followed by arginine stimulation and mixed meal test (MMT). Plasmatic 1,5-AG levels were 
measured with the colorimetric assay Glycomark® on fasting plasma samples in both 
cohorts, i.e. before and after surgery in the second cohort. 
 
Results: 
First, we showed in a human cohort that plasmatic levels of 1,5-AG are significantly reduced 
in diabetic patients, stronlgy correlating with Hb1ac and fasting plasma glucose. Interestingly, 
1,5-AG correlated with functional beta-cell mass in the rodent models of diabetes bet-Phb2 
knockout (p=0.03) and db/db (p=0.057) mice. To validate this correlation in humans, we 
analyzed plasmatic levels of 1,5-AG in patients following pancreatoduodenectomy. Only one 
of the patients became hyperglycemic after the surgery, demonstrating functional adaptation 
of the remaining beta-cell mass without apparent signs of diabetes. We observed a reduction 
of 1,5-AG plasmatic levels after the surgery, accompanied by impaired first phase insulin 
secretion (p=0.01) and arginine-stimulated insulin secretion (p=0.052) in these non diabetic 
patients. 
 
Conclusion: 
In conclusion, our results suggest that circulating levels of 1,5-AG levels directly reflect the 
beta-cell functional mass in humans, even in the absence of diabetes symptoms. These 
results show the importance of this biomarker in the non invasive assessment of the loss of 
beta-cells, even before diabetes onset. 
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Background/Introduction: 
Deficiency of 21-hydroxylase enzyme (21OHase) represents 90% of cases in congenital 
adrenal hyperplasia (CAH), an autosomal recessive disease caused by defects in cortisol 
biosynthesis. The 21OHase is encoded by the CYP21A2 gene and has more than 300 
known mutations. Computational prediction along with functional studies are often the only 
way to classify mutations to understand the links to disease causing effects. 
 
Methods: 
We constructed computational models of mutated 21OHase protein structures to understand 
the effect on the 21OHase structure and activity from the six amino acid mutations found in 
the Brazilian population. We then performed molecular dynamics simulations to study the 
structural changes caused by mutations in CYP21A2. The amino acid substitutions were 
done in the human 21OHase protein structure (PDB ID: 4Y8W) with the WHATIF program. 
Molecular dynamics simulation and the refinement of the models was done with AMBER. 
The structural models were analyzed with YASARA and visualized with PyMOL. 
 
Results: 
21OHase models were constructed for each mutation to be analyzed (L199P, W202R, and 
E352V).   Details of changes 21OHase stability, steroid binding and structure were analyzed. 
The Leucine 199 is located 3.8Å from bound steroid in CYP21A2 and its mutation to proline 
was found to affect protein stability. The Tryptophan 202 is located on M-helix, close to C19 
methyl group of steroid (progesterone) and hydrogen bond interactions were ween during 
simulations. A mutation to W202 to proline is likely to disrupt substrate binding as well as 
structural stability by disruption of M-helix. The glutamine 352 is located of E-helix and is part 
of structurally important ERR triage in CYP21A2 along with R355 and R409. Mutation E352V 
disrupts the salt bridges of ERR triage. In the MD simulations, R409 was found to move 
away and a complete disruption of the salt bridges was observed, indicating structural 
instability and loss of function for CYP21A2 activity.  
 
Conclusion: 
We have determined how the selected CYP21A2 gene mutations modify the 21OHase 
activity through structural modification. Structural analysis along with computational 
molecular dynamics can be a useful tool for predicting the disease causing effect of 
mutations in steroid metabolizing enzymes. Functional characterization of structural changes 
further assists in understanding the molecular basis of mutations in CYP21A2 protein that 
cause congenital adrenal hyperplasia. 
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Background/Introduction:  
It is estimated that the number of people affected by diabetes mellitus would pass a 
monumental landmark of over half a billion worldwide over the next decade. Besides the 
classical risk factors, air pollution emerged as an additional risk factor in recent years. 
Previously, we demonstrated that long-term exposure to air pollution via the gut instigated a 
diabetic phenotype and a shift towards pro-inflammatory colonic macrophages. The aim of the 
current study was to assess the transcriptional response of colonic macrophages upon oral 
diesel exposure to elucidate the mechanism of air pollution-induced diabetes. 
 

Research Design and Method:  
Male C57BL/6N mice were treated with 60 µg/week DEP (NIST 1650b) or PBS alone via oral 
gavage. The metabolic phenotype of the mice was monitored by monthly glucose tolerance 
tests. The transcriptional response was assessed by single cell RNA sequencing of colon 
macrophages isolated from mice exposed to DEP or PBS. Peritoneal macrophages were 
treated with DEP or PBS in vitro to measure the secretion of pro-inflammatory cytokines in the 
supernatant. For rescue experiments, mice were treated with IL-1beta antibody after they had 
developed air pollution-induced diabetes. The glucose tolerance and immune cells of the mice 
were characterized thereafter.  
 

Results:  
Single-cell transcriptomic analyses confirmed an increase in Ccr2+ inflammatory macrophage 
relative to Ccr2- anti-inflammatory macrophages upon exposure to DEP. The transcriptomic 
profiles showed an up-regulation of inflammatory and interferon-responses in mice exposed to 
DEP. Diesel exposure led to an increase in IL-1beta secretion as shown by in vitro experiments 
on peritoneal macrophages. This effect was reversed by the addition of the NLRP3-specific 
blocking agent, MCC950. In vivo, pharmacological blocking of IL-1beta after DEP-induced 
impaired glucose tolerance reversed the diabetic phenotype and the shift towards the M1-like 
pro-inflammatory colonic macrophage subpopulation. 
 

Conclusion:  
DEP exposure leads to a predominance of inflammatory colon macrophages inside the lamina 
propria of the gut, which triggers the development of type 2 diabetes from air pollution 
exposure. Our results point towards the NLRP3/IL-1beta pathway as a potential target for 
treatment or prevention strategies of air pollution-induced type 2 diabetes mellitus. 
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Background:  
Recent epidemiological studies suggest a link between traffic-related air pollution and the 
risk of cardiovascular diseases. However, the specific mechanisms so far remain unknown. 
The lung is considered as the main targeted organ for air pollution, however, these particles 
also reach the gut via mucociliary clearance. The aim of our study is to differentiate between 
the two exposure routes, gastrointestinal or pulmonary tract, by which diesel exhaust 
particles could potentially accelerate and exacerbate the formation and development of 
atherosclerosis in atherosclerosis-prone mice. 
 
Research Design and Method: 
 Lung exposure was achieved by administration of diesel exhaust particles (DEP) via 
intratracheal instillation (60µg/week), while exclusive gut exposure was done through oral 
gavage (60µg/week) in LDLR-/-Apobec1-/- or ApoE-/- mice. Immunological parameters were 
analyzed by flow cytometry and histological samples of aortic plaques were evaluated. 
Metabolic health was assessed through monthly glucose and insulin tolerance tests. 
 
Results:  
Gastrointestinal exposure led to a slight glucose intolerance, consistent with previous data 
in wild-type mice. However, oral exposure did not exacerbate atherosclerosis as indicated 
by histological aortic plaque measurements. Unexpectedly, pulmonary exposure to DEP led 
to an improved glucose tolerance, insulin sensitivity and reduced aortic plaques. In addition, 
the lung of mice intratracheally exposed to DEP presented a significant increase in 
leukocytes (CD45+ cells), in particular T-cells, interstitial macrophages and neutrophils. This 
was accompanied by a significant decrease in B-cells, dendritic cells, eosinophils and Ly6C- 
cells. 
 
Conclusion:  
Overall, our study suggests that exposure to DEP through the gastrointestinal tract leads to 
glucose intolerance, but does not have an impact on the atherosclerotic phenotype in mice. 
Mice with pulmonary exposure to DEP, however, showed an improved glucose metabolism 
and reduced aortic plaques, suggesting a potential immune-mediated impact of DEP on 
metabolic parameters via the pulmonary tract. 
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Background/Introduction: 
Human mutations in the NADPH P450 oxidoreductase (POR) cause steroid metabolizing 
disorders. POR is redox partner that uses NADPH to as source of energy to support reduction of 
small molecules drugs and microsomal cytochrome P450 proteins. Here we are describing a 
novel POR mutation found in a 46, XY patient from Granada. The child was conceived after IVF 
treatment and was born at 35 weeks (preeclampsia) with a body length of 42.5 cm and weight 
was 1.780 Kg. Child had short penis, scrotal hypospadias and gonads in scrotum but no 
Mullerian ducts were found.  Cortisol, 17-OH-P and DHEA-S were normal. Genetic analysis 
revealed compound heterozygous mutations in POR P228L (which had been found previously in 
other reports) and M514I. Sequencing of AR and SRD5A2 genes did not reveal any mutations. 
We performed detailed enzymatic and biochemical characterizations of the POR P513L mutation 
to study its effect on different substrates and redox partners of POR. 
 
Methods: 
We analyzed the ability of POR wild-type (WT) and M514I variant to reduce ferricyanide, MTT, 
and cytochrome c. Activity towards the drug and steroid metabolizing cytochrome P450 are also 
being tested. POR WT and M514I were expressed and produced as recombinant proteins and 
combined with small molecule and protein substrates for functional assays using 
spectrophotometry and fluorescence spectra. The effect of the mutation on cofactor (FAD/FMN) 
binding and activity under varying substrate and cofactor conditions were also performed. 
 
Results: 
We found a somewhat variable effect of M514I mutation on activities of POR with different 
substrates. POR-M514I showed an increased activity in cytochrome c as well as for the reduction 
of MTT. Assays of CYP19A1 showed a decrease in activity using androstenedione as a substrate 
and CYP17A1 activity was also reduced. In addition, a loss of >75 activity CYP2C9, CYP2C19, 
CYP3A4 activities and around 50% of CYP3A5 activity was observed for the POR-M514I. Flavin 
content was found to be unaffected, in line with normal activities shown with small molecule 
assays. The mutation was found in a functionally and structurally conserved region of the POR 
protein which provides flexibility of movement which is necessary for cycling of NADPH in POR to 
provide energy supply for steroid metabolizing cytochrome P450 enzymes.  
 
Conclusion: 
These results suggest a mild pathological effect of POR-M514I and a diagnosis of PORD in the 
patient with c.683C>T/p.Pro228Leu and c.1542G>C/p.Met514Ile mutations in POR. The mutation 
was found in a structurally conserved region of the POR which provides flexibility of movement 
which is necessary for cycling of NADPH in POR to provide energy supply for steroid 
metabolizing cytochrome P450 enzymes. A disruption of POR due to mutations on both alleles 
could explain the patient phenotype. 
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Background/Introduction: 
Androgens are cholesterol-derived hormones essential for sex development and 
reproduction. During postnatal development androgens appear around the age of 6 to 8 
years in both sexes. This event is called adrenarche and corresponds to the functional 
activation of the androgen-producing zona Reticularis (zR) in the adrenal cortex. Premature 
adrenarche (PA) is associated with several metabolic dysfunctions commonly related to 
androgen excess, including disturbances of reproduction, hyperinsulinemia and dyslipidemia. 
Still, what causes PA is not known. To fill this gap of knowledge, we set out to study what 
regulates androgen activation and production. In particular we focus on the role of miRNAs, 
already known to regulate production of other corticosteroids (i.e. mineralocorticoids and 
glucocorticoids) in health and disease. 
 
Methods: 
To shed light on the mechanisms of androgen production, we used an established in vitro 
model of serum starvation of adrenal-derived H295R cells. This model closely mimics the 
event of adrenarche, in that it leads to increased production of androgens, and decreased 
expression of the steroidogenic enzyme 3-beta-hydroxysteroid dehydrogenase (HSD3B2), 
which redirects androgen precursors to non-androgenic steroid pathways. 
 
Results: 
miRNA profiling of H295R cells revealed that serum starvation leads to the downregulation of 
12 miRNA species, 8 of which belong to a conserved miRNA cluster on human chromosome 
14 (CH14CM). Parallel profiling of messenger RNA (mRNAs) allowed the in silico prediction 
of direct targets of CH14CM, including 3 transcripts implicated in the de novo cholesterol 
synthesis pathway (HMCS1, LSS, SCD). The analysis of a published database containing 
zone-specific mRNA profiling of the human adrenal revealed that HMCS1, LSS and SCD 
transcripts are either significantly increased, or show a trend of increment in the zR 
compared to other adrenal zones. Of note, we established that the up-regulation of these 
three genes is independent of SREBF2 transcriptional activity, which is known to positively 
control the de novo cholesterol synthesis pathway. Validation of HMCS1, LSS and SCD as 
direct targets of CH14CM will be performed in H295R cells; this will be followed by functional 
validation both in vitro and in vivo. Our results indicate a novel role of miRNAs in the 
regulation of androgen production and adrenarche. 
 
Conclusion: 
Our results suggest a function for the conserved CH14CM miRNA cluster in the regulation of 
genes dedicated to the production of adrenal androgens. Prospective in vitro and in vivo 
validation of candidate genes, and miRNA profiling of the human zR will be performed to 
substantiate our working hypothesis. . 
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Background/Introduction: 
Cytochrome P450 proteins perform several reactions, including metabolism of steroids, 
drugs and other xenobiotics. All P450s in the endoplasmic reticulum require POR for their 
enzyme activities. In humans, there is common polymorphic variant of POR, known as 
POR*28 allele. Recent whole genome sequencing studies have linked presence of POR*28 
with altered metabolism of paraquat, caffeine and tacrolimus. In this study we examined the 
effect of POR*28 on human metabolism.  
 
Methods: 
We analyzed the ability of POR wild-type (WT) and M514I variant to reduce ferricyanide, 
MTT, and cytochrome c. Activity towards the drug and steroid metabolizing cytochrome P450 
are also being tested. POR WT and M514I were expressed and produced as recombinant 
proteins and combined with small molecule and protein substrates for functional assays 
using spectrophotometry and fluorescence spectra. The effect of the mutation on cofactor 
(FAD/FMN) binding and activity under varying substrate and cofactor conditions were also 
performed. 
 
Results: 
We prepared the POR*28 variant in bacteria as a recombinant protein and produced 
bacterial membranes containg the human POR protein. Bacterial membranes containing 
POR*1 (WT) and POR*28 allele were mixed with purified cytochrome P450 proteins and 
activities of cytochrome P450 proteins were assayed. Direct assays of POR activities were 
also performed. 
 
Conclusion: 
We found POR*28 to be a modifier of several metabolic activities in humans. Many of the 
P450 enzymes impacted by POR*28 allele are themselves highly polymorphic, like CYP2C9 
as well as aromatase, which has multiple common polymorphisms. A combination of 
polymorphic forms of POR and P450s would have significant impact on both steroid and drug 
metabolism in people carrying some of the variants in POR. 
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Introduction:  
The coronavirus disease 2019 (COVID-19) pandemic has forced rapid reconsideration as to 
the way in which healthcare is delivered. One potential means to provide care while avoiding 
unnecessary person-to-person contact is to offer remote services (telemedicine) whereby 
appointments are conducted using digital solutions. This study aimed to 1) gather real-time 
information on the use and perception of telemedicine in people living with type 1 diabetes 
during the COVID-19 pandemic and 2) assess the challenges, such as restricted access to 
healthcare and/or medical supplies, and the perception of risk in this population.  
 
Methods:  
An anonymous questionnaire was widely distributed via social media between 24th March and 
5th May 2020 using an open-access web-based platform (SurveyMonkey.com). Data were 
analysed descriptively and results were stratified according to age, sex and HbA1c. After 
assumptions verification, categories were compared using independent t-tests, one-way and 
two-way ANOVAs with post-hoc multiple comparisons (Tukey’s HSD) and Pearson’s chi-
square (χ2) tests over contingency tables. Mean population responses were summarized in a 
live electronic library using Microsoft Power BI and made publically available.  
 
Results:  
There were 7477 survey responses from individuals in 89 countries. Globally, 30% reported 
that the pandemic had affected their healthcare access due to cancelled physical appointments 
with their healthcare providers. Thirty-two percent reported no fundamental change in their 
medical follow-up during this period, with 9% stating that no personal contact was established 
with their doctors over the duration of the study. Twenty-eight percent received remote care 
through telephone (72%) or video-calls (28%). Of these, 86% found remote appointments 
useful and 75% plan to have remote appointments in the future. Glucose control, indicated by 
HbA1c, was positively associated with positive perception of telemedicine. In males, 45% of 
respondents with an HbA1c >9% rated telemedicine not useful compared to those with lower 
HbA1c, while 20% of females with an HbA1c >9% rated it not useful (χ2 = 14.2, p = 0.0016). 
 
Conclusion:  
Remote appointments have largely been perceived as positive in people with type 1 diabetes 
with the majority (75%) stating that they would consider remote appointments beyond the 
pandemic. Age and level of education do not appear to influence perception of telemedicine, 
whereas poor glucose control, particularly in males, seems to negatively affect perception. 
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Background/Introduction: 
Little is known about individual perspectives and challenges faced by elite-level athletes living 
with type 1 diabetes and where they turn to for advice. Currently, there is no structured tool to 
assess this. We aimed to generate and pilot test the Diabetes ExErcise Perception (DEEP-1) 
questionnaire in a group of professional endurance athletes with type 1 diabetes to investigate 
perceived attitudes and challenges. 
 
Methods: 
The online questionnaire consists of a range of open and closed questions, focusing on 4 key 
areas related to diabetes management and exercise: 1) Technology; 2) Sleep and Recovery; 
3) Glucose Management; and 4) Nutrition. Sixteen professional cyclists with type 1 diabetes 
(age 27 ± 4 years; HbA1c 6.8 ± 0.5%) were asked to anonymously complete the questionnaire 
using SurveyMonkey.com. Data were then analyzed descriptively. 
 
Results: 
Fifteen participants responded. In this cohort, 90% showed an interest in using technology for 
improved exercise performance and 89% for glucose management, although 28% felt unaware 
of newer technologies. Glucose was perceived as being generally well regulated; however, 
according to the responses, more attention needs to be focused overnight and pre/during 
exercise. Sleep quality was rated as an important factor affecting exercise performance by 
80% of respondents. 93% of participants identified nutrition as an area for improved 
performance, with 25% reporting a lack of education in this area. 
 
Conclusion: 
This pilot study highlights the importance of an individualized approach to diabetes 
management and high-level exercise performance. Future work should validate the DEEP-1 
questionnaire in a larger sample size using a range of physical activity levels. Responses from 
such a tool may provide a useful and time-efficient means for healthcare professionals to gain 
deeper insight into their patients’ attitudes and challenges regarding exercise. 
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Background/Introduction: 
Over production of androgens is linked to prostate cancer (PCa) in men and polycystic ovary 
syndrome (PCOS) in women. Androgens stimulate PCa cells via androgen receptor (AR) that 
acts as a transcriptional activator for multiple genes responsible for the growth and survival 
of the tumor. Cytochrome P450c17 (CYP17A1) produces dehydroepiandrosterone (DHEA), 
the main precursor for androgens, via its 17α-hydroxylase and 17,20 lyase activities. The 
17,20 Lyase activity of CYP17A1, is supported by at least three factors. First, the amount of 
P450 reductase (POR) for electron transfer, second, presence of cytochrome b5 (CYB5A), 
and third, phosphorylation of the CYP17A1 protein. Multiple genomic and transcriptomic 
studies have identified differentially expressed genes in PCa and PCOS.  Regulation of 
17,20 lyase activity through phophorylation can be a target for the treatment of PCOS and 
PCa. 
 
Methods: 
We analyzed transcriptomic databases to identify differentially expressed genes in PCa and 
PCOS. A transcriptomic study in our lab identified differential expression of protein kinases 
and phosphatases that were linked to changes in androgen production in human adrenal 
cells. Pathway analysis was performed to outline the links between genes differentially 
expressed in hyperandrogenic states. To study the role of phosphorylation in the regulation 
of CYP17A1 lyase activity, we used plasmids containing cDNA of kinases and phosphatases 
to transfect the human adrenal NCI-H295R cells. The CYP17A1 activity was measured using 
17-hydroxypregnenolone as a substrate. 
 
Results: 
Pathway analysis provided links between different genes that were over/under expressed in 
hyperandrogenic states. Analysis of genomic sequences from PCa and PCOS revealed 
differential expression of several kinases and phosphatases. A selected number of 
differentially expressed genes were tested by overexpression in human adrenal cells. A 
significant decrease in DHEA production was observed in cells overexpressing protein 
phosphatase (PPP) 2CA, glycogen synthase kinase 3 (GSK3) and dual specificity 
phosphatase 6 and 10 (DUSP6/10). However, there was no change in the activity with 
PPP1CB. An inhibitor of polo like kinase 1 (PLK1) specifically altered the lyase activity of 
CYP17A1. The protein-protein interaction pathway from the String database reveals that 
there is an indirect interaction of PPP2CA and PLK1. 
 
Conclusion: 
The dynamics between phosphorylated and dephophorylated states of proteins varies in the 
cell. The change in the lyase activity of CYP17A1 shows a dependence on the expression of 
different kinases and phosphatases. We showed that signalling events can regulate 
CYP17A1 lyase activity either directly or indirectly through protein-protein interactions. 
Inhibition of DHEA production by targeting phosphorylation of CYP17A1 can be used for the 
development of drugs against PCOS and PCa.  
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Background/Introduction: 
Congenital adrenal hyperplasia (CAH) is the common disorder of steroid production mainly 
caused by a mutated CYP21A2 gene, causing 21-hydroxylase deficiency (21OHD). CAH due 
to 21OHD  requires lifelong mineralocorticoid (MC) and glucocorticoid (GC) therapy. But, 
from location of the enzyme block in the steroid production and increase of 
adrenocorticotropic hormone (ACTH) which stimulates the melanocortin type 2 receptor 
(MC2R) in the adrenal, excessive adrenal androgen production remains a challenging side 
effect for CAH even under MC and GC treatment. 
 
Methods: 
We modelled the interaction of ACTH with MC2R and designed antibodies and peptides to 
understand ACTH binding and activation of MC2R. A model of MC2R was made using the 
recently described structure of MC4R protein. Using this new model, we designed peptides 
sequences for producing antibodies specific for MC2R. We docked the ACTH into the MC2R 
structure using AUTODOCK-VINA and performed Molecular dynamics simulations to study 
the ACTH-MC2R interactions. Details of ACTH binding to MC2R provided hints for design of 
better peptides to block ACTH-MC2R interaction. 
 
Results: 
We have analyzed the MC receptors and aligned the sequences of MC1R, MC2R, MC3R, 
MC4R, and MC5R to study the similarities and differences between these receptors. 
Sequence analysis identified two specific regions that are distinct for MC2R compared to 
other MC receptors and are also critical for the binding of ACTH to MC2R . An antigenicity 
analysis of MC2R sequence was performed to check if the targeted sequence is antigenic. A 
new round of peptide design was performed that uses 4, 6 and 8 residue linear as well as 
circular peptides for targeting MC2R. A sequence optimization of peptides and ACTH 
residues was performed to improve the peptide binding to MC2R and to improve peptide 
stability. 
 
Conclusion: 
We have modelled the binding of ACTH to MC2R and designed antibodies that could target 
the ACTH-MC2R interaction and signaling. A new round of peptide design was made to 
improve upon our previous attempts to create more specific and tighter binding peptides to 
MC2R that can be used to block ACTH-MC2R interaction. 
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Background: 
Obesity and type 2 diabetes are frequently associated with nonalcoholic fatty liver disease (NAFLD) 
which can progress to hepatic inflammation and fibrosis [nonalcoholic steatohepatitis (NASH)]. 
Among mediators of inflammation, cytokines of the interleukin-1 (IL-1) family are central in the 
interactions between immune system and metabolism. Notably, IL-1 and IL-1 Receptor agonist 
have been involved in energy homeostasis and insulin secretion/sensitivity. IL-18 is another pro-
inflammatory cytokine of the IL-1 family involved in metabolism. IL-18 binding protein (IL-18BP) is 
a secreted protein that binds to IL-18 to prevent its signaling, thus considered as an endogenous 
inhibitor. The involvement of IL-18BP in inflammatory disorders is well studied but its metabolic role 
remains elusive. Our aim is to investigate the role of IL-18BP in NAFLD/NASH and hepatic 
metabolism, in particular during nutritional stress. 
 
Methods:  

Animals/Diets: Wild-type (WT) or IL-18BP-/- C57BL/6J mice aged 2 months were fed 1) a chow; 2) 
a High Fat diet (HFD) for 10 weeks (60 kcal% from fat, mimicking human NAFLD); 3) a Methionine- 
and Choline-Deficient (MCD) diet for 8 weeks (inducing a more severe steatosis/inflammation 
without overweight/insulin resistance), or 4) an atherogenic (ATH) diet for 14 weeks (1.25% 
cholesterol/0.5% cholate, inducing oxidative stress). Energy expenditure and respiratory exchange 
ratio (RER) were assessed using indirect calorimetry (Promethion, SableSystems). Circulating 
levels of ALT, AST and lipid panel (TG, HDL, LDL and total cholesterol) were measured using a 
Cobas™ Analyzer (Roche Diagnostics). Gene expression was determined by real-time quantitative 
PCR using a LightCycler Detection System (Roche Diagnostics). 
 
Results:  

On a chow diet, IL-18BP-/- mice exhibited normal food intake, body composition and insulin 
sensitivity. However, IL-18BP-/- mice presented a reduced daily O2 consumption and increased 
respiratory exchange ratio (RER) during the night period, reflecting an increased carbohydrate 
oxidation during their feeding period. Circulating levels of ALT, AST, TG, HDL, LDL, total 
cholesterol, as well as hepatic levels of genes involved in lipid metabolism were not different in IL-
18BP-/- compared to WT mice on a chow diet. On HFD, MCD and ATH diet, circulating levels of 
ALT and AST (markers of liver damage) were significantly higher in IL-18BP-/- mice compared to 
wild-type mice. In addition, gene expression of inflammatory markers were globally increased in 
the liver of IL-18BP-/- compared to WT mice, with a diet-specific pattern. 
 
Conclusion:  
Endogenous mitigation of IL-18 signaling through its negative soluble regulator IL-18BP is required 
for hepatic protection during nutritional stress. The mechanisms behind this effect need to be 
sought to unravel potential therapeutic perspectives. 
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Background/Introduction: 
Obesity is associated with low grade adipose tissue inflammation and locally elevated levels 
of oncostatin M (OSM), a member of the glycoprotein 130 (gp130) cytokine family. It was 
recently shown that OSM can impair the thermogenic function of brown adipose tissue 
(BAT), suggesting that OSM contributes to the positive energy balance that underlies 
obesity. However, when we blocked OSM signalling using adipocyte-specific gp130 knockout 
mice (gp130Δadipo), levels of the main thermogenic marker uncoupling protein 1 (UCP1) were 
unchanged in BAT. To consolidate these results we aimed to further study the role of OSM in 
thermogenesis and white adipose tissue (WAT) browning. 
 
Methods: 
Protein and gene expression levels of UCP1 and other thermogenic markers were assessed 
in extracts from a subcutaneous adipocyte cell line, adipose tissue depots from control 
(gp130F/F) or gp130Δadipo mice fed either chow or a high fat diet (HFD), or subcutaneous WAT 
biopsies from a human cohort of lean and obese subjects. WAT browning was modelled in 
vitro by exposing mature adipocytes to isoproterenol subsequent to stimulation with various 
concentrations of OSM. ERK and JAK-STAT signalling were blocked using the inhibitors 
U0126 and Tofacitinib, respectively. 
 
Results: 
In line with mouse data, OSM gene expression in human WAT positively correlated with BMI 
(r=0.156, p=0.043, n=170) and negatively with UCP1 expression (r=-0.295, p=0.012, n=71). 
Similar to our previous findings in BAT, Ucp1 expression remained unchanged in the 
epididymal WAT of HFD-fed gp130Δadipo compared to gp130F/F mice. However, inguinal WAT 
of gp130Δadipo mice exhibited significantly elevated levels of Ucp1 and other browning 
markers such as Cidea and Pgc-1α. In vitro, OSM treatment lowered isoproterenol-induced 
UCP1 protein and gene expression levels in subcutaneous white adipocytes in a dose-
dependent manner. Mechanistically, our preliminary data indicate that in white adipocytes 
OSM inhibits UCP1 expression via the JAK-STAT but not the ERK pathway. 
 
Conclusion: 
Our data support the notion that OSM negatively regulates thermogenesis in adipose tissue, 
albeit in a fat depot dependent manner. Lowering OSM expression in (white) adipose tissue 
may be a beneficial strategy to treat obesity. 
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Background/Introduction: 
The initial release of insulin in response to food stimuli acting on receptors in the head and 
oropharynx is called the cephalic phase of insulin secretion. Even though this early insulin 
response is of marked consequence for overall postprandial insulin release, its basic 
mechanisms remain largely unexplored. 
 
Methods: 
We evaluated glucose metabolism and insulin secretion of several experimental mouse 
models. Briefly, for cephalic phase experiments, the mice were fasted overnight for 12h and 
either kept fasted or given access to a single food pellet. Immediately following first contact 
with the food pellet, blood was taken for peripheral blood measurements and in some cases 
the mice were sacrificed for organ-excision and further processing. We moreover performed 
a systematic review and meta-analysis of trials studying cephalic phase insulin release in 
healthy human volunteers, as compared to obese participants. Finally, we performed 
intracerebroventricular injections of various compounds to further assess the role of myeloid 
cells of the central nervous system in cephalic phase. 
 
Results: 
Here, we show that genetic and pharmacologic inhibition of interleukin-1β (IL-1β) entails a 
pronounced reduction in cephalic phase insulin secretion (-0.65 [95%CI= -1.137 to -0.172]). 
Indeed, in mice fed a high-fat diet, we found that cephalic phase insulin release was no 
longer present. Mice fed a high-fat diet which were pre-treated with a specific anti-IL-1β 
antibody once a week, however, developed no such impairment. In a systematic review and 
meta-analysis of trials studying cephalic phase insulin release in healthy human volunteers, 
we also found cephalic phase insulin secretion to be abolished in obese humans.  
 
Conclusion: 
We therefore conclude, that a dysregulation of physiologic IL-1β signaling in cephalic phase, 
may contribute to the overall pathology of metabolic disease. Therefore, we identify cephalic 
phase inflammatory signaling as a novel and potentially modifiable target in the regulation of 
glucose metabolism. 
 



71             
CSF1R inhibition depletes tissue resident macrophages and has a dual 
effect on glucose homeostasis 
 
Angela J.T. Bosch1, Theresa V. Rohm1, Sophia Wiedeman1, Lena Keller1, Andy J. Y. 
Low1, Marc Stawiski1, Leila Rachid1, Julien Roux1,2, Daniel Konrad3, Stephan Wuest3 and 
Daniel T. Meier1, Claudia Cavelti-Weder1 

1Department of Biomedicine, University Basel, University Hospital Basel, BS, Switzerland 
2Swiss Institute of Bioinformatics, 4031 Basel, Switzerland 
3 Division of Pediatric Endocrinology and Diabetology, University Children's Hospital, Zurich, 
  Switzerland 
 

Background: The colony stimulating factor 1 (CSF1) has a pivotal role in promoting 

proliferation, differentiation and survival of macrophages. As macrophages have both 

beneficial (e.g. beta-cell replication) and deleterious effects on glucose homeostasis (insulin 

resistance and beta-cell dysfunction), we asked the question how prolonged CSF1R-inhibition 

in adult mice affects tissue resident macrophages and glucose metabolism.  

Research Design and Method: Male C57B6/N mice were treated with the CSF1R inhibitor 

PLX5622 incorporated into the food (1200ppm) for 4-5 months. Immune cells of different 

tissues were characterized by flow cytometry. Glucose metabolism was assessed by glucose 

tolerance tests, fasting/ refeeding, hyperinsulinemic euglycemic clamps and ex vivo glucose 

stimulated insulin secretion (GSIS). Beta-cell mass was determined by histology and beta cell 

identity by gene expression. 

Results: Treatment with PLX5622 resulted in depletion of tissue resident macrophages in the 

brain, lung, colon, adipose tissue, peritoneum and pancreas, whereas spleen and liver were 

not affected. Depletion involved mainly M2-like resident macrophages, whereas bone marrow-

derived inflammatory M1-like macrophages were only partially affected. Dendritic cells were 

also reduced and eosinophils increased in all tissues. Hyperinsulinemic euglycemic clamps 

showed a delayed, yet improved insulin sensitivity in peripheral tissues upon depletion of 

macrophages. However, glucose tolerance was impaired as a consequence of reduced insulin 

secretion as shown by in vivo glucose stimulation; fasting/ refeeding and ex vivo glucose 

stimulation (GSIS) in islets from mice treated with PLX5622. Beta-cell mass and identity, 

however, were not changed.  

Conclusion: These data indicate that despite being implicated with beta-cell dysfunction and 

insulin resistance, the presence of macrophages in pancreatic islets is required for adequate 

insulin secretion of the islets of Langerhans. 
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Background:  
In recent years, it has been shown that smoking is linked to an increased diabetes risk, central 

adiposity, dyslipidemia and hepatic steatosis. So far, the mechanism how cigarette smoke 

impacts on metabolic health remains unclear. It is believed that the lung is the main target 

organ of cigarette smoke. However, particles could also reach the gut via mucociliary 

clearance. We therefore asked the question whether cigarette smoke influences metabolic 

health via gut exposure.  

 

Research Design and Method:  
Male C57B6/N mice were exposed to cigarette smoke particles (CSC) by oral gavage (5 

days/week; 0.5mg/day) or PBS for up to 8 months. Glycemia was monitored by glucose 

tolerance tests. Beta-cell functionality was assessed by glucose induced insulin secretion 

(GSIS) and immune cells were characterized by flow cytometry.  

 

Results:  
Mice orally treated with CSC developed impaired glucose tolerance after 5 months of 

exposure, while insulin levels were increased, potentially as a compensatory response. Insulin 

content was slightly increased in the GSIS of CSC treated mice, when compared to PBS 

treated mice, whereas the stimulation index remained similar.  Moreover, mice exposed to 

CSC developed insulin resistance compared to PBS exposed mice. Adipose tissue 

macrophages were not changed, while colon macrophages increased in frequency and 

acquired an inflammatory M1 like phenotype in CSC exposed mice. 

 

Conclusion:  
Oral exposure to particles from cigarette smoke impacts on the metabolic phenotype, 

potentially via an inflammatory milieu in the gut by increased M1-like colon macrophages. A 

better understanding of the disease pathogenesis might help to find targeted therapeutic 

options in cigarette smoke-induced metabolic health effects. 
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Background/Introduction: 
Diabetes care in Guinea Bissau (GB) is characterized by a lack of properly trained healthcare 
professionals (HCPs), poor standardized operating procedures for diagnosis, treatment and 
follow up of patients, and a general lack of awareness of the disease. To address these issues 
this project was launched, with the objective to train HCPs in the management of diabetic patients 
and establish a specialized diabetes clinic in a Hospital in GB. This project is led by the Geneva 
University Hospitals (HUG) in collaboration with the Swiss Association for the Aid to Diabetic 
People in Guinea-Bissau, with the support of the International Solidairty Office (SSI) of the State 
of Geneva, and AIDA (Ayuda, Intercambio y Desarrollo), a Spanish non-gouvernemental 
organization 
 
Methods: 
This study was conducted in the Hospital Nacional Simão Mendes, a public tertiary care hospital 
in Bissau, capital of GB. Specialists from the HUG, in collaboration with local experts, developed 
and deliverd a culturally and contextually adapted training course pertaining to diabetes care to 
HCPs in this hospital. Pre and post training tests were conducted to assess differences in 
knowledge and practices of those who attended the course. Following the training program, a 
diabetes clinic was set up and an audit was conducted to assess its performance. 
 
Results: 
A total of 24 HCP attended the training program and exhibited statistically significant 
improvements in their knowledge pertaining to diabetes care (mean difference between pre and 
post test = 14.53, SD 11.60, t=-4.8, p < 0.001). The diabetes clinic was established and provided 
consultations 2 days per week. A total of 63 patients consulted at this clinic, of which 49 had type 
two diabetes treated with oral antidiabetic drugs and 14 were type 1 diabetics treated with insulin. 
Patients had blood glucose measurements and recieved therapeutic, dietary and physical activity 
counselling. Several barriers leading to occasional interruptions of service were encountered, 
including a political instability in the country and strikes of healthcare staff demanding better 
wages and working conditions. 
 
Conclusion: 
This study delineates the feasibility of setting up a diabetes consultation clinic in GB despite 
important barriers. To ensure successful running of such consultation clinics, continued buy-in 
and support from stakeholders should be ensured. Diabetes training should be incorporated in 
pre-and post graduate training curriculums of all HCP to help shape a better workforce. 
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Background/Introduction: 
In Switzerland, gestational diabetes mellitus (GDM) affects about 11% of pregnant women and is 
associated with a 10-fold increased diabetes risk. Thereby, postpartum weight retention and fat 
mass (FM) represent essential risk factors for type 2 diabetes. However, because of the 
important changes, it is unknown whether body composition measures in pregnancy correlate to 
FM and distribution in the postpartum period. The aim of the study was to determine in women 
with GDM if body composition measures during pregnancy can predict total body FM and visceral 
adipose tissue (VAT) at 1-year postpartum, assessed by the gold standard dual-X-ray 
absorptiometry (DXA). Associations between skinfold thickness (SF), bioelectrical impedance 
analysis (BIA) and DXA measures of body composition and their changes, both during pregnancy 
and in the postpartum period were also investigated. 
 
Methods: 
This study is a substudy of the randomized controlled trial MySweetHeart within a multiethnic 
cohort of pregnant women with between 2016 and 2020. Hundred and ninety-four women with 
GDM were 1:1 randomized into intervention vs control group (treatment-as-usual). Weight, BMI, 
SF (biceps, triceps, subscapular and suprailiac) and BIA measures were compared at the 1st 
GDM visit in all women, and in women from the control group at 6-8 weeks and 1-year 
postpartum. At 1-year postpartum, body composition by DXA was also performed.  
 
Results: 
Mean BMI before pregnancy was 25.6 ± 5.3 kg. Of the 97 patients in the control group, 90 
completed the 6-8 weeks and 62 the 1-year postpartum visit so far (ongoing follow-up). SF 
measures correlated only weakly to other body composition measures during pregnancy (r≤0.44), 
and in the early postpartum (r≤0.5), and a bit better in the late postpartum (r≤0.75). These 
correlations were much stronger for BIA measures (r =0.75-0.99 at all 3 time points, all p<0.001). 
Measured by BIA, FM decreased by 5.4 ± 3.8 kg (17%, p<0.001) between pregnancy and 1 year 
postpartum. Total FM and VAT at 1-year postpartum was not or poorly predicted by different SF 
measures in pregnancy, while it was strongly predicted by BIA measures (r= 0.77-0.87, p<0.001).   
 
 
Conclusion: 
FM during pregnancy decreases by around 17% compared to the late postpartum. Body 
composition measured by BIA correlates better than SF measures to BMI and weight during and 
after pregnancy. Because of their inaccuracy, SF measures during pregnancy and in the early 
postpartum should be avoided. BIA, but not SF, measures in pregnancy can well predict both FM 
and VAT measured by DXA at 1 year postpartum and could be used for risk stratification.   
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Background/Introduction: 
Regular physical exercise reduces the risk of all-cause mortality and is particularly important 
regarding personalized treatment of metabolic disorders, such as obesity, diabetes, dyslipidemia, 
non-alcoholic fatty liver disease and metabolic syndrome. Cardiorespiratory fitness (CRF) may be 
linked to metabolic responsivness towards an execise stimulus. 
To enable personalized exercise programs, simple and accurate, non-invasive monitoring of an 
individual's metabolism is needed. Real-time analysis of exhaled breath provides insights into a 
individual's metabolic status. In particular acetone, one of the most abundant compounds in 
human breath, is closely linked to fat and ketone body metabolism.  
This study investigated exhaled breath acetone (BrAce) during and after submaximal aerobic 
cycling exercise as a volatile biomarker for metabolic responsiveness in high and lower-fit 
individuals.  
 
Methods: 
Twenty healthy adults (19-39 years) with different levels of cardiorespiratory fitness (VO2peak), 
determined by spiroergometry, were enrolled in a prospective cohort study. Each participant 
underwent a submaximal cycling exercise for 40-55min. BrAce was repeatedly measured with  
proton-transfer-reaction time-of-flight mass spectrometry (PTR-TOF-MS) during exercise and 
during a post-exercise rest period of 180 min. Activity of ketone- and fat metabolism during and 
after exercise were determined by measurement of venous β-hydroxybutyrate (βHB) and by 
indirect calorimetric calculation of fat oxidation rate.  
 
Results: 
Maximum normalized BrAce during exercise were significantly higher in the high-fit individuals 
compared to the lower-fit subjects (t-test; p=0.03). Multivariate regression indicates a positive 
association between maximum normalized BrAce during exercise with VO2peak with 0.4% higher 
BrAce change during exercise for every ml kg-1 min-1 higher VO2peak (β=0.341, 95%-CI=-0.002 
– 0.009, p=0.155).  
Maximum normalized BrAce during post exercise period showed no significant differences 
between the high-fit and lower-fit group (t-test; p=0.5).  However, in the late post-exercise phase 
higher BrACE increase rates were observed in the high-fit group (46% h-1) compared to the 
lower-fit group (29% h-1). 
 
Conclusion: 
High-fit individuals have larger increases in BrAce concentrations during and after exercise than 
lower-fit subjects, indicating a fitness-dependent responsiveness of fat metabolism. These results 
demonstrate the potential of metabolic real-time monitoring during exercise for therapeutic 
guidance in lifestyle interventions. 
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Background/Introduction: 
In a recent meta-analysis, nutritional support was found to improve clinical outcomes in the 
population of malnourished medical inpatients. However, the included trial showed heterogenity 
concerning different nutritional interventions. Our aim was to investigate different aspects of 
nutritional intervention (including individualization of caloric/protein goals, type, setting and 
duration of intervention) in regard to relevant clinical outcomes. 
 
Methods: 
After perfoming a search update of the initial meta-analysis (February 2020), we conducted a 
subgroup analysis of the existing meta-analysis, in which trials comparing nutritional support to 
standard care in malnourished medical inpatients were included. Additional data extraction 
regarding characteristics of nutritional intervention was conducted by two independent 
investigators and for the subgroup analysis we used RevMan. In line with the preexisting meta-
analysis our primary endpoint was all-cause mortality, while secondary endpoints were 
readmission rate, length of hospital stay, data of functional outcome, and caloric/protein intake.  
 
Results: 
We included 29 RCTs (27 from the original trial and 2 from the updated search) with a total of 
7033 patients. Overall, there was a significant association between nutritional support and 
mortality (OR 0.73, 95% CI 0.58-0.94). Subgroup analysis showed a pronounced mortality benefit 
in trials with "high protein interventions" with individualized protein goals or with the use of high 
protein oral nutritional supplements (OR 0.52, 95% CI 0.38-0.72) compared to studies with "low 
protein interventions" without specific protein goals or without high protein supplements (OR 0.83, 
95% CI 0.62-1.10), p for subgroup differences 0.03. There was also a stronger association 
between nutritional support and reduced mortality rate in trials with long-term interventions of 
>60days (OR 0.52, 95% CI 0.37-0.74) compared to interventions <60days (OR 0.88, 95% CI 
0.66-1.17), p for subgroup difference 0.02. Considering mortality, there was no significant 
subgroup difference in regard to individualization of caloric goals, type of intervention ("treatment 
algorithm with support of a dietician" vs "oral nutritional supplements only") and setting of 
intervention ("inhospital only" vs "inhospital and outpatient").    
 
Conclusion: 
Nutritional interventions focusing on "high protein" and "long-term care" seem to have favourable 
effects for the reduction of mortality risk in the population of malnourished medical inhospital 
patients. This should be considered in future trials as well as in clinical practice.  
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Background/Introduction: 
Obesity has become pandemic owing to an obesogenic environment, characterized by 
cheap, easily available calorie dense food as well as technologies and structure of 
communities that reduce or replace physical activity. In the past, the stress kinase apoptosis 
signal regulating kinase 1 (ASK1) has been linked to obesity-mediated metabolic disorders. 
ASK1 is involved in the cellular response to inflammatory signals and confers the signal to 
downstream players, which in turn generate an appropriate response to deal with the 
inflammation. Herein we identify a protective role of liver-expressed ASK1 in the context of 
diet-induced obesity.  
 
Methods: 
Liver-specific ASK1 overexpressing mice were generated using the Cre-lox system. For 
experiments, male liver-specific ASK1 overexpressing (ASK1 Flox/Flox, Alb-Cre+/-; 
ASK1+hep) as well as control littermate mice lacking albumin-Cre recombinase (Cre) 
expression (ASK1 Flox/Flox, Alb-Cre-/-; ASK1F/F) were used. At the age of 6 weeks, mice 
were either switched to a high-fat diet (HFD) or kept on regular chow diet for 20 weeks. 
Energy expenditure was assessed by indirect calorimetry after 8 weeks on HFD. At the age 
of 26 weeks, glucose and insulin tolerance tests were performed. The mice were sacrificed at 
27 weeks of age and dissected tissue snap frozen in liquid nitrogen. Hepatic lipid deposition 
was assessed by histological analysis of liver sections. Circulating FGF21 plasma levels 
were measured by ELISA. Hepatic Fgf21 mRNA levels and Ucp1 mRNA levels in inguinal 
white adipose tissue were quantified using real-time qPCR. 
 
Results: 
Liver-specific ASK1 overexpressing mice (ASK1+hep) were resistant to HFD-induced obesity 
and showed improved glucose metabolism as well as increased energy expenditure 
compared to control animals. Moreover, ASK1+hep mice were protected from hepatic lipid 
deposition despite long-term exposure to a fat-enriched diet. Fibroblast growth factor 
(FGF21) is mainly produced in the liver and is known to have positive effects on lipid 
metabolism and body weight reduction. Importantly, both hepatic Fgf21 mRNA expression as 
well as FGF21 plasma levels were significantly increased in HFD-fed ASK1+hep mice. In 
line, we found increased uncoupling protein 1 (Ucp1) mRNA levels in inguinal white adipose 
tissue of ASK1+hep mice, suggesting induction of browning in these mice.      
 
Conclusion: 
We thus suggest a yet undescribed ASK1-mediated FGF21 induction in the liver, which 
positively affects body weight and metabolism. Given the prominent role of FGF21 in lipid 
metabolism and body weight control, the identification of ASK1 as a potential cell-intrinsic 
Fgf21 enhancer may contribute to the development of new drugs that can counteract obesity 
and associated diseases.      
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Background/Introduction: 
Adherence to a healthy diet could contribute to maintaining adequate health throughout the 
menopausal transition but data is scarce. We evaluated the association between 
menopausal status and changes in dietary intake in Swiss adult women.  
 
Methods: 
Cross-sectional and prospective analysis conducted between 2009-2012 (first follow-up) and 
2014-2017 (second follow-up) of 2,439 women (mean age ± SD: 58.2±10.5 years) living in 
Lausanne, Switzerland. In both visits, dietary intake was assessed using a validated food 
frequency questionnaire and menopausal status was classified based on presence or 
absence of menstruations. Multivariable linear and logistic regression models were used to 
investigate the cross-sectional association of menopausal status (postmenopausal vs. 
premenopausal) at first follow-up with dietary intake. To examine whether menopausal status 
(premenopausal as reference group, menopausal transition and postmenopausal) during 5 
years of follow-up was associated with longitudinal changes in diet, including adherence to 
dietary Swiss recommendations, we applied multivariable linear and logistic mixed models. 
 
Results: 
At the first follow-up, postmenopausal women reported significantly (p<0.002) lower intakes 
of meat (median, interquartile range [IQR] 57.2 [35-86.2] vs. 62.5 [41.2-95.2] gram/day), 
pasta (61.8 [37.5-89.2] vs. 85 [57.8-128.4] gram/day), added sugar (0.1 [0-4] vs. 0.7 [0-8] 
gram/day), and higher consumption of dairy products (125.9 [65.4-214.4] vs. 108.7 [64.5-
182] gram/day), fruits (216.8 [115-390] vs. 173.6 [83.2-318.9] gram/day) than premenopausal 
women. However, linear regression analysis adjusted for potential confounding factors 
showed no independent (cross-sectional) associations of menopausal status with total 
energy intake (TEI) and individual macro- or micronutrients intake. In the prospective 
analysis, compared to women who remained premenopausal during follow-up (n=244), no 
differences were found in changes of total energy, dietary intake and in adherence to the 
Swiss dietary recommendations in women transitioning from premenopausal to 
postmenopausal (n=229) and who remained postmenopausal (n=1168).       
 
Conclusion: 
Menopausal transition was not associated with changes in dietary habits among Swiss 
women.  
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Background/Introduction: 
We aim to evaluate the real-world usage of liraglutide 3.0 mg in addition to diet and exercise 
for weight management in Switzerland to increase our understanding of real-world use of 
liraglutide 3.0 mg across diverse settings and patient populations. 
 
Methods: 
This retrospective observational study used de-identified electronic medical records data 
from a Swiss obesitymanagement clinic to identify a cohort of patients initiating liraglutide 3.0 
mg during 2017-2019. Before initiation, patients received conservative pre-treatment for at 
least 6 months (individual calculated kcal diet and physical activity). Bodyweight was 
assessed at 4 and 7 months after initiation and compared to baseline value using paired t-
test. The endpoints reported were 
absolute and percentage bodyweight change, and proportion of patients losing ≥5% and 
>10% of their bodyweight. 
 
Results: 
Of 277 patients initiating liraglutide 3.0mg, 236 persisted for ≥4 and 159 for ≥7 months, 
respectively. Median age was 44 years and 83.4% were female. At baseline, average BMI 
was 36.2 km/m², weight was 101.9 kg, 18.8% of patients had bariatric surgery, and 65.7% 
had no insurance coverage for liraglutide 3.0 mg. Among all patients, the median maximum 
attained dose during follow up was 1.5 mg (IQR 1.0-2.1 mg). A -5.1 kg (p<0.001; equal to -
5.3%) change in bodyweight was observed 7 months after treatment initiation in patients 
persistent for ≥7 months and, weight change was -4.1 kg (p<0.001; or -4.2%) in all patients 
regardless of persistence. After 4 months, weight loss was -4.4 kg (p<0.001; or -4.7 %) in ≥4 
months persistent patients. Among patients persistent for ≥7 months, 47.4% and 16.3% lost 
≥5% and >10% bodyweight, respectively. 
 
Conclusion: 
In line with previous studies, use of liraglutide 3.0 mg in combination with diet and exercise 
was associated with clinically meaningful weight loss also in patients who reached a lower 
dosage than the recommended 3.0 mg and received a conservative pre-treatment of 
individual calculated kcal diet and physical activity. 
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Background:  

Cigarette smoke is correlated with a higher risk for developing metabolic diseases such as 
type 2 diabetes. In recent years, an increasing variety of cigarette alternatives have been 
promoted to be less harmful. So far, the effects of e-liquids containing nicotine and flavor as a 
cigarette alternative on the metabolic health - especially glucose metabolism - is unsettled.  
 

Methods:  
C57BL/6N male mice were treated with different components of the e-liquids (propylene glycol 
(PG)/ vegetable glycerin (VG), flavor and nicotine) via gavage for gut exposure or via 
intratracheal installation (IT) for lung exposure. The gut exposure reflects oral exposure of 
inhaled substances after mucociliary clearance and swallowing of particles. The metabolic 
state was tested with monthly glucose tolerance tests (GTT) and insulin tolerance tests (ITT).  
 

Results:  
Mice treated with e-liquid (PG/VG and flavor) via gavage showed slightly impaired glucose 
tolerance after one month of exposure. Addition of nicotine to the e-liquid (PG/VG and flavor) 
however, led to an improved glucose tolerance, consistent with an insulin sensitizing effect of 
nicotine described in the literature. These results matched the ITT results, showing a slightly 
better glucose clearance in mice exposed to e-liquid plus nicotine.  
In contrast to the oral exposure, mice exposed to e-liquid components via lung did not show 
metabolic changes after the first two months of exposure.  
 

Conclusion:  
These preliminary data suggest that e-liquids may have an effect on the metabolic state when 
exposed via the gut. Furthermore, our study corroborates that nicotine in the e-liquid improves 
glucose metabolism, consistent with previous literature. 
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Background/Introduction: 
Patients with malnutrition at hospital discharge are at high risk for adverse clinical outcomes 
including mortality and rehospitalization. There is uncertainty about the benefit of sustained 
nutritional support in the outpatients setting for patients discharged home from the medical 
ward. Our aim was to assess effects of nutritional support provided after discharge on clinical 
outcomes of malnourished or nutritionally at-risk medical patients in a systematic review and 
meta-analysis. 
 
Methods: 
We screeened databases such as MEDLINE and EMBASE with a prespecified algorithm and 
conducted manual literature research to find eligible trials. Data extraction was done by two 
individual investigators and RevMan was used to perform the analyses. We included 
randomized controlled trials investigating the effect of nutritional support in malnourished 
patients after discharge from a medical ward. Our primary endpoint was all-cause mortality. 
As secondary endpoints we assessed non-elective hospital readmissions, hand grip strength, 
changes in anthropometric measurements, adverse events and daily energy and protein 
intake. 
 
Results: 
We included 12 RCTs with a total of 2033 participants. Compared to the control group, 
patients receiving nutritional support were found to have a significantly decreased mortality 
rate (12 trials, odds ratio [OR] 0.62, 95% confidence interval [CI] 0.45 to 0.85). Nutritional 
support was also associated with a significant increase in body weight (mean difference of 
0.89 kg, 95% CI 0.41 to 1.38) and daily protein intake (14.0 g, 95% CI 3.1 to 24.9). No 
differences were found with respect to hospital readmissions (31.6% vs 35.0%, risk ratio [RR] 
0.86, 95% CI 0.68 to 1.08) and hand grip strength (mean difference -0.75, 95% CI -1.74 to 
0.24). Subgroup analysis suggested that nutritional trials with high-protein interventions had 
more pronounced mortality effects compared to trials with low-protein interventions (OR 0.39 
(95% CI 0.25 to 0.62) vs. 0.78 (95% CI 0.51 to 1.20, p for subgroup difference 0.03). 
 
Conclusion: 
Similar to recent findings from hospitalized patients, we found a significant association 
between nutritional support and reduction of mortality rate in the outpatient setting. Futher 
large randomized controlled studies are needed to investigate the optimal care for 
malnourished patients after discharge from a medical ward. 
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Background/Introduction: 
A unique feature of skeletal muscle during aging, obesity and type 2 diabetes is the appearance 
of intramuscular adipose tissue (IMAT), which is generally associated with systemic insulin 
resistance, decreased muscle strength and, in older adults, impaired mobility. Several studies 
have addressed the origin of IMAT and it has been shown that fibro/adipogenic progenitors 
(FAPs) are able to differentiate into intramuscular adipocytes. However, the molecular 
mechanisms that give rise to IMAT are poorly understood and strategies that can modulate the 
fate of FAPs and their propensity to differentiate to adipocytes in disease states are urgently 
needed. Here, we followed upstream and downstream signaling events of a master regulator of 
myogenesis, microRNA (miR)-29a, which let us to identify an intricate Fibroblast growth factor-2 
(FGF-2) signaling pathway that is markedly enhanced in aged skeletal muscle and promotes 
IMAT formation. 
 
Methods: 
Transcriptomic (RNA-seq) and secretomic (LC-MS/MS) approaches along with CreLox systems 
in mice were used to identify SPARC as a target of miR-29a. Molecular cloning techniques 
including site-directed mutageneses and luciferase-reporter systems were used together with RT-
qPCR, immunoblotting and ChIP assays to identify the FGF-2-SPARC axis. Genomic deletions 
were performed using CRISPR/Cas9 editing. FAPs were isolated with FACS and differentiated in 
co-culture assays. In adult skeletal muscle AAV9-mediated gene transfer was used for 
overexpression studies and IMAT formation was induced using intramuscular glycerol injection. 
 
Results: 
Herein, we identify Secreted protein acidic and rich in cysteine (SPARC) as the most regulated 
gene and secreted protein after inhibition of miR-29a in muscle cells. We confirm SPARC as a 
conserved target of miR-29a and show in vivo that genetic deletion of miR-29a in adult skeletal 
muscle upregulates SPARC. We identify FGF-2 as an upstream regulator that increases miR-29a 
promoter activity and gene expression via MEK2/MAPK signaling and consequently decreases 
Sparc. Moreover, we demonstrate that FGF-2 induces the miR-29a/SPARC axis through 
transcriptional activation of FRA-1 which binds and activates an evolutionary conserved AP-1 site 
element proximal in the miR-29a promoter. Notably, we provide evidence that the FGF-2/FRA-
1/miR-29a/SPARC axis is highly activated in aged skeletal muscle. Genomic deletions in muscle 
cells reveal that this axis regulates differentiation of fibro/adipogenic progenitors into adipocytes. 
Strikingly, by modulating the FGF-2 signaling pathway in vivo we were able to regulate 
intramuscular adipogenesis via overexpression of FGF-2 or SPARC, which resulted in increased 
or decreased IMAT formation in adult skeletal muscle. 
 
Conclusion: 
Our data highlight an unexpected side of FGF-2 that has a considerable impact on IMAT 
formation via targeting of SPARC as novel regulator of adipogenesis in skeletal muscle. Linking 
growth factor signaling to FAP differentiation has the potential to provide novel diagnostic and 
therapeutic approaches. Early detection of an increased risk for IMAT based on the FGF-2/FRA-
1/miR-29a/SPARC axis could help to prevent IMAT and its sequelae, loss of muscle mass and 
function in the older population. 
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Background/Introduction: 
Hyperkalemia has sporadically been reported upon different hypertonic saline infusion 
protocols.  Since the hypertonic saline infusion test has recently been validated for the 
differential diagnosis of diabetes insipidus (DI), we aimed to investigate the course of plasma 
potassium levels during the test. 
 
Methods: 
Data of 90 healthy volunteers and 141 patients with polyuria-polydipsia syndrome (PPS) from 
two prospective studies evaluating the hypertonic saline infusion test were analyzed. 
Participants received a 250 ml bolus of 3% NaCl solution, followed by 0.15ml/min/kg body 
weight continuously infused targeting a plasma sodium level of 150mmol/L. Blood samples 
and clinical data were collected every 30 minutes. The primary outcome of this secondary 
analysis was the incident rate of hypertonic saline induced hyperkalemia > 5mmol/L. 
 
Results: 
Of the 231 participants, 16% (n=37/231) developed hyperkalemia. The incidence rate of 
hyperkalemia was higher in healthy volunteers and in patients with primary polydipsia with 
25.6% (n=23/90) and 9.9% (n=14/141) respectively, and only occurred in 3.4% (n=2/59) of 
patients with central DI. A test duration over 90 minutes was associated with hyperkalemia 
(OR 9.95, 95% CI 1.9–67.6, p=0.01). Other predictors for hyperkalemia were normonatremia 
at 30-minute test duration (OR 3.2, 95% CI 1.2-9.5, p=0.03), male sex (OR 2.9, 95% CI 1.2-
7.4, p=0.02), a plasma potassium at baseline >3.9mmol/L (OR 5.2, 95% CI 1.8-17.3, p= 
0.004), and an increase in potassium levels at 30-minutes compared to baseline (OR 4.5, 
95% CI 1.7-12.3, p=0.003). Hyperkalemia was transient in all cases and did not lead to 
clinical symptoms. 
 
Conclusion: 
The hypertonic saline infusion test can lead to hyperkalemia. This is particularly relevant in 
patients with primary polydipsia showing a longer test duration. Concomitant monitoring of 
potassium levels in these patients is recommended.  
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Background/Introduction: 
Previous gestational diabetes (GDM) increases future diabetes risk. Recommendations of 
international societies such as the ADA or NICE regarding postpartum glucose tolerance 
testing after GDM are controversial. In the context of a lack of longitudinal data, we aimed to 
investigate the accuracy of diagnostic tests in the early and late postpartum period, also to 
predict future glucose intolerance (GI).      
 
Methods: 
We prospectively included 967 women with GDM from 2011-2020. A 75–g oral glucose 
tolerance test (oGTT) and HbA1c were performed at the 4–12 weeks (early) postpartum and 
fasting glucose (FPG) and HbA1c were measured at 1-year and 3-year (late) postpartum. 
The ADA criteria were used as gold standards at the respective time points. GI included 
women with prediabetes but also with diabetes (less 3% of all women at all time point). 
 
Results: 
The prevalence of GI in the early postpartum was higher when using FPG and HbA1c (28%) 
than oGTT (18 %). Depending on the diagnostic test used, the prevalence of GI was 1.5-3-
times higher in the late compared to the early postpartum. Of patients diagnosed with GI 
early on, 50-80% (depending on the diagnostic test) remained glucose intolerant and 1/3 of 
women newly converted to GI in the late postpartum. HbA1c was unrelated to iron status or 
intake, at all time points. HbA1c alone had a poor sensitivity (≤41%) to either diagnose or 
predict GI compared to the respective gold standards. In longitudinal analyses, all diagnostic 
tests in the early postpartum showed acceptable specificities, but poor sensitivities (all less 
than 38%) to predict future GI, while the 1 year postpartum tests could more reliably predict 
GI at 3 years postpartum.    
 
Conclusion: 
The choice of postpartum testing has a considerable impact on the diagnosis of GI. The 
prevalence of GI increased by 1.5-3 times in the first 3 years after GDM. Normal glucose 
tolerance at the early postpartum should not be reassuring because it cannot accurately 
identify low-risk patients, making late postpartum testing and follow-up crucial for all women. 
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Background/Introduction:  

Previously, we found that high-fat diet leads to gut inflammation in mice as shown by increased 
pro-inflammatory intestinal macrophages. This inflammatory shift seems to impact on glucose 
homeostasis as colon-specific depletion of macrophages led to improved glycemic control. The 
aim of this clinical trial was to translate our preclinical findings to humans by comparing 
intestinal macrophages and blood monocytes of lean and obese subjects. 
 

Methods:  
Macrophages of the stomach (corpus), duodenum, jejunum and colon were isolated from 
biopsies of lean (BMI <27 kg/m2) and obese (BMI >32 kg/m2) individuals undergoing 
colonoscopy, gastroscopy or bariatric surgery (BMI >35 kg/m2). Intestinal macrophage 
subpopulations were characterized by flow cytometry as CD14high (pro-inflammatory P1, P2; 
intermediate P3) or CD14low (anti-inflammatory P4, P5). Peripheral blood monocytes were 
identified as classical (CD14++CD16-), intermediate (CD14++CD16+) and non-classical 
(CD14+CD16++). 
 

Results:  
Intestinal macrophages, mainly resident subpopulation P5 increased along the gastrointestinal 
tract from the stomach to the colon in all subjects. Besides elevated intermediate blood 
monocytes, obesity involved increased pro-inflammatory intestinal macrophages, especially 
subpopulation P2 (stomach 2.5±1.3-fold, duodenum 2.6±1.8-fold, colon 2.1±1.7-fold). 
Macrophage subpopulation P2 and intermediate monocytes correlated with different body 
weight parameters (e.g. weight, BMI, waist circumference) and unhealthy lifestyle habits (diet, 
physical activity). 
 

Conclusion:  
Human pro-inflammatory intestinal macrophages are increased in obese subjects, potentially 
via enhanced recruitment of blood monocytes. These findings point to the possibility of 
therapeutics that target gut inflammation to treat glycaemia. 
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Background/Introduction: 
Non-interventional studies reflect real-world patient outcomes and therapy used in routine clinical 
practice. Once-weekly (OW) subcutaneous semaglutide is a glucagon-like peptide-1 receptor 
agonist (GLP-1RA) approved for the treatment of type 2 diabetes (T2D). SURE Switzerland is a 
multicentre, prospective, non-interventional study investigating the real-world effectiveness of OW 
semaglutide in adults with T2D. This study aims to complement findings from the SUSTAIN 
clinical trial programme, in which OW semaglutide demonstrated clinically relevant and superior 
glycaemic  
control and body weight (BW) reductions vs placebo and comparators. 
 
Methods: 
Patients (age ≥18 years) with T2D who had ≥1 documented HbA1c value ≤12 weeks before 
semaglutide initiation were enrolled. Semaglutide and other antihyperglycaemic drugs were  
prescribed at the physician’s discretion. Primary endpoint was change in HbA1c from baseline 
(BL) to end of study (EOS; ~30 weeks), analysed as a BL-adjusted change using ANCOVA with  
change from BL in HbA1c as the dependent variable. Secondary endpoints included change from 
BL to EOS in BW, waist circumference (WC) and patient-reported outcomes (PROs), and 
patients (%) achieving HbA1c <8.0, 7.5 and 7.0% at EOS. Semaglutide dose at EOS was a 
prespecified exploratory endpoint. BL characteristics were assessed among patients who initiated 
semaglutide; endpoints were analysed for patients attending the EOS visit and still receiving 
semaglutide. 
 
Results: 
Of 214 patients initiating semaglutide (mean age 60.2 years, duration of diabetes 11.0 years), 48 
(22.4%) had switched from another GLP-1RA. Mean BL HbA1c was 7.8%, BW 99.9 kg and BMI 
34.6 kg/m2, and 123 (57.5%), 89 (41.6%) and 59 (27.6%) patients had, respectively, HbA1c 
<8.0%, <7.5% and <7.0%. Of 187 patients attending the EOS visit, 175 (93.6%) were still 
receiving semaglutide: 15 (8.6%) at 0.25 mg, 51 (29.1%) at 0.5 mg, 105 (60.0%) at 1.0 mg and 4 
(2.3%) at other doses. Mean (SD) dose of semaglutide at EOS was 0.77 (0.29) mg. Significant 
reductions in HbA1c (−0.8%), BW (−5.0 kg) and WC (−4.8 cm) were observed from BL to EOS 
(all p<0.0001). At EOS, 146 (85.9%), 130 (76.5%) and 95 (55.9%) patients achieved, 
respectively, HbA1c <8.0%, <7.5% and <7.0%; 108 (63.9%) and 72 (42.6%) patients achieved 
BW losses of ≥3% and ≥5%. Significant improvements from BL to EOS (p<0.05) were observed 
for the 36-Item Short Form Health Survey (physical component +1.4 [95% CI 0.37;2.36]; mental 
component +1.3 [0.11;2.54]), and the Diabetes Treatment Satisfaction Questionnaire (DTSQ 
status version +2.0; estimated mean 12.1 for the DTSQ change version at EOS). Mean 
adherence score at EOS was 7.4 out of 8 on the Morisky Medication Adherence Scale. No new 
safety concerns with semaglutide were reported. 
 
Conclusion: 
Patients with T2D in Switzerland who initiated OW semaglutide and were then followed as part of 
the SURE study experienced clinically significant improvements from BL to EOS in HbA1c, BW 
and other patient-related outcomes. 
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Background/Introduction: Childhood obesity is associated with adult cardiovascular disease 
(CVD). Non-invasive, subclinical cardiovascular phenotypes (carotid elasticity, pulse wave velocity 
(PWV), and carotid intima-media thickness (cIMT)) predict later CVD and mortality. In youth with 
severe obesity, we aimed to investigate associations between i) increasing versus 
decreasing/maintaining the severity of obesity over time and  ii) changes in adiposity measures and 
cardiovascular risk factors (CVRF) over time on subclinical cardiovascular phenotypes.  
 
Methods: Participants with severe obesity (BMI>95th centile) had data collected at two visits for 
adiposity measures BMI, %>95th BMI-centile (ratio of individual`s BMI divided by the age- and sex-
matched 95th BMI-centile x 100%), waist circumference (WC), body fat percentage (%BF) and 
cardiovascular risk factors (systolic blood pressure (SBP), glycoprotein acetyls (GlycA, an 
inflammatory marker), and low-density lipoprotein cholesterol). Subclinical cardiovascular 
phenotypes were assessed at follow-up. Analysis was by fully adjusted linear regression. 
 
Results: Data on 101 participants, aged (mean±SD) 10.2±3.5y, %>95th BMI-centile 135.3±19.2 at 
baseline and 15.7±3.7y, %>95th BMI-centile 131.5±26.4 at follow-up were analyzed. Decreasing 
or maintaining the %>95th BMI-centile was associated with increased carotid elasticity in females 
(-0.945%/10mmHg, P-value=0.002), and decreased PWV in males (-0.75m/s, P-value<0.001). 
Changes in adiposity measures (per 1-unit increase) were inversely associated with carotid 
elasticity (-0.020 to -0.063%/10mmHg, P-value<0.005), and positively associated with PWV (0.011 
to 0.045m/s, P-value<0.005). Changes in GlycA (per 50mol-increase) were inversely associated 
with elasticity (0.162%/10mmHg, P=0.042), and in SBP (per 10mmHg-increase) positively 
associated with PWV (0.260m/s, P<0.001). Male sex was the only factor associated with cIMT 
(+39m, P-value=0.006).  
 
Conclusion: 
In youth with severe obesity, improving or maintaining the %>95th BMI-centile during 
adolescence is associated with decreased arterial stiffness. Changes in most adiposity 
measures, GlycA and SBP were associated with arterial stiffness.  
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Background/Introduction: 
Major adverse cardiovascular events (MACE) are the major cause of death and disability in 
patients with type 2 diabetes mellitus (DM2). Beside tight glycaemic control, LDL-C lowering with 
statins has consistently shown to reduce the risk of MACE. In 2019, based on recent evidence 
from trials with ezetimibe and PCSK9 inhibitors (PCSK9i), the European Society of Cardiology 
and EASD updated the 2016 treatment guidelines for dyslipidemia in patients with DM2, calling 
for more stringent LDL-C control. The aim of this study was to estimate the intensification needed 
to current lipid-lowering treatment, costs, and expected cardiovascular benefits by implementing 
the 2016 and 2019 LDL-C targets.  
 
Methods: 
The Swiss Diabetes Registry (SwissDiab) is a multicentre longitudinal observational study of 
patients with diabetes mellitus treated at tertiary centres. DM2 patients not meeting the 2016 ESC 
LDL-C targets and with a visit between 01.01.2018 and 31.08.2019 were analysed as follows: 1) 
Based on each participant’s current lipid-lowering therapy we estimated the theoretical 
intensification needed to reach the 2016 and 2019 LDL-C targets. This was done assuming an 
LDL-C lowering effect of 25%, 35%, and 50% for low-, medium- and high-intensity statins 
respectively, 24% for ezetimibe, and 60% for PCSK9i. 2) The 4-year cost of the additional lipid-
lowering therapy needed to reach the 2016 and 2019 LDL-C targets was determined. 3) The 
number of MACE prevented during the 4 years by lowering the LDL-C to the 2016 and 2019 LDL-
C target were estimated based on previous study results (DECLARE-TIMI 58 and studies 
showing that reduction in LDL-C by 1mmol/l reduces the 4 year risk of MACE by 21%). 
 
Results: 
Overall, 203 out of 299 (68%) patients with DM2 did not reach the 2016 ESC/EASD LDL-C 
targets. Patients were 63±9.8 years, 30% females, 20% smokers, average diabetes duration of 
13±8.0 years, and 76% were prescribed lipid-lowering medication. The 2016 and 2019 LDL-C 
targets would theoretically be reached by the following treatment adjustments; prescribing high 
intensity statin in 20.8 and 15.2% of patients, adding ezetimibe in 39.1 and 26.8%, adding a 
PCSK9i in 38.1 and 55.1%, adding ezetimibe and a PCSK9i in 2 and 3%. Intensifying the current 
lipid-lowering treatment to ensure that the patients meet the 2016 LDL-C targets would decrease 
the estimated 4-year MACE from 20 to 15 events, at a total additional cost of 1’891’219 €; 
378’244 € /MACE prevented or 2’329.40 €/patient/year. Further intensifications of the lipid-
lowering therapy to reach the more stringent 2019 LDL-C targets would cost an additional 
658’916 € (811 €/patient/year) and would prevent one additional MACE. 
 
Conclusion: 
The results are based on a set of theoretical assumptions, and do not take into account that statin 
dosage might not be increased in all patients due to side effects. This might underestimate the 
magnitude of intensifications and costs required to reach the 2016 and 2019 LDL-C targets. The 
results show that to reach LDL-C-targets, lipid-lowering treatment must be reinforced in 
SwissDiab patients with DM2. Whether this is cost effective should be analysed in more detailed 
longitudinal studies. 
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Background/Introduction: 
Postprandial hypoglycemia after bariatric surgery is an exigent disorder, often impacting the 
quality of life of affected patients. Distinguishing clinically relevant hypoglycemic episodes 
from symptoms of other origin can be challenging. Diagnosis is demanding and often 
requires an extensive testing such as prolonged (3-4h) mixed-meal test (MMT). Therefore, 
we investigated whether baseline parameters of patients with suspected postprandial 
hypoglycemia can predict the diagnosis. 
 
Methods: 
We analyzed data from 36 patients after bariatric surgery and with suspected postprandial 
hypoglycemia who performed a standardized mixed-meal tests. Hypoglycemia was defined 
as the appearance of typical symptoms, low plasma glucose, and relief of symptoms 
following glucose administration. Parameters differing in patients with and without 
postbariatric hypoglycemia during MMT were identified and evaluated for predictive precision 
using receiver operating characteristic (ROC) areas under the curve (AUC). 
 
Results: 
Out of 36 participants, 56% (n=20) developed symptomatic hypoglycemia, characterized by 
low glucose, elevated insulin and c-peptide levels throughout the MMT. Affected patients 
exhibited lower glycosylated hemoglobin A1c (HbA1c) and higher absolute and relative 
weight loss from pre-surgery to study date. HbA1c and absolute weight loss alone could 
achieve acceptable AUCs in ROC analyses (0.764 and 0.734, respectively) but a combined 
score of absolute weight loss divided by HbA1c (0.784) achieved the best AUC. 
 
Conclusion: 
HbA1c and weight loss differed in patients with and without symptomatic hypoglycemia 
during mixed-meal test. These baseline parameters could be used for screening of 
postprandial hypoglycemia in patients after bariatric surgery and may facilitate the selection 
of patients requiring further evaluation.  
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Exploring the role of glutamate/cystine antiporter system xC in insulin 
secretion. 

 
Abstract: 
Hyperglycemia associated redox stress is a major contributor to beta cell failure and death 
in the context of diabetes. Due to the beta cell’s commitment to oxidative phosphorylation, 
beta cells are especially vulnerable to redox stress. 
When cells experience redox stress, the glutamate cystine antiporter system xC is 
upregulated by the transcription factor Nrf2 to increase the uptake of the sulphur amino acid 
cystine in exchange for glutamate. Cystine is subsequently reduced and incorporated into 
anti-oxidants such as glutathione, these anti-oxidants play a role in crosstalk between 
immune and beta cells. 
In this project mice lacking the critical subunit Slc7a11 of system xC were metabolically 
phenotyped and have been found to exhibit reduced insulin secretion both in vitro and in 
vivo. Current work is focussed on elucidating the mechanism and source of the impaired 
insulin secretion, using cre- specific expression models. 
This project will contribute to the understanding of cystine in islet metabolism and could 
create a basis for redox oriented strategies to maintain beta cell mass in the context of 
diabetes. 


	2020_clinical_alle.pdf
	2020_clinical_alle
	01_Alwan_C
	02_Andereggen_C
	03_Antoniou_C
	04_Aronson_Lilly_C
	05_Atallah_C
	06_Atila_CS
	07_Bally_C
	08_Bode_Lilly_C
	09_Boettcher_C
	10_Brenner_C
	11_Burckhardt_C
	12_Camponovo_C
	13_Ducraux_CS
	14_Ebrahimi_C
	15_Efthymiou_C
	16_Eichmüller_C
	17_Fawcett_C
	18_Frias_Lilly_C
	19_Gross_C
	20_Hepprich_C
	21_Herzig_C
	22_Herzig2_C
	23_Hoskin_C
	24_Kutz_C
	25_Lehmann_C
	26_Lehmann2_C
	27_Lehmann3_C
	28_Lesniara_CS
	29_Mody_Lilly_C
	30_Mührer_C
	31_Muri_CS
	32_Papastathi_C
	33_Pauli_CS
	34_Poms_C
	35_Raguindin_CS
	36_Reber_C
	37_Reverter_C
	38_Richani_C
	39_Roose_C
	40_Roukain_C
	41_Schreiner_C
	42_Siegenthaler_C
	43_Sommer_C
	44_Theiler_C
	45_Tripyla_CS
	46_Truscello_CS
	47_Urwyler_C
	48_Vollnberg_C
	49_Vuignier_C
	50_Walha_C
	51_Widmer_C
	52_Winzeler_C
	53_Zordan_C

	90_Leib_C

	2020_basic_alle.pdf
	2020_basic_alle
	54_Challa_B
	55_Chartoumpekis_B
	56_Dusaulcy_B
	57_Jimenez_B
	58_Jorgens_BS
	59_Low_BS
	60_Parayil_BS
	Effects of Gut versus Lung Exposure to Air Pollutants on Metabolic and Atherosclerotic Phenotypes in Atherosclerosis-Prone Mice

	61_Parween2_B
	62_Pignatti_B
	63_Rojas_B
	64_Scott_NovoNordisk_B
	65_Scott2_NovoNordisk_B
	66_Sharma_BS
	67_Singh_B
	68_Somm_B
	69_vanKrieken_B
	70_Wiedemann_BS

	91_deBaat_B

	2020_asemo_alle.pdf
	71_Bosch_BA
	72_Bosch2_BA
	73_Correia_CA
	74_Crausaz_CAS
	75_Derron_CAS
	76_Faessli_CAS
	77_Goergen_BAS
	78_Grisotto_BAS
	79_Haase_NovoNordisk_CA
	80_Keller_BAS
	81_Kilchör_CAS
	82_Mathes_BAS
	83_Potasso_CAS
	84_Quansah_CA
	85_Rohm_BA
	86_Rudofsky_Axon_NovoNordisk_CA
	87_Saner_CA
	88_Singeisen_CA
	89_Zweck_CAS




