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Baseline Characteristics

Median, IQR and %
Lancet: Diabetes and Endocrinology: in press



Patient characteristics

Cihan Atila ENDO 2022 | Atlanta@ClinNeuroEndo

Lancet: Diabetes and Endocrinology: in press



Desmopressin-related side effects: Hyponatremia leading to hospitalization
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n= 994

n=273

26% HYPONATREMIA

DESMOPRESSIN ESCAPE METHOD
= a method to intentionally omit or delay desmopressin at least once a week to allow aquaresis

67%(n=667) perform this method 
12%(n=122) being aware of this method; however, reported not following this method
21%(n=205) not being aware of this method



Desmopressin-related side effects: Hyponatremia leading to hospitalization
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n= 994

Patients performing 
‘desmopressin escape’ had a 

significant lower rate of 
hyponatremia leading to 

hospitalization

DESMOPRESSIN ESCAPE METHOD
= a method to intentionally omit or delay desmopressin at least once a week to allow aquaresis

67%(n=667) perform this method 
12%(n=122) being aware of this method; however, reported not following this method
21%(n=205) not being aware of this method



Glucagon-like peptide-1 analogues: 
a new way to quit smoking
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Background and Hypothesis   

Cihan Atila ENDO 2022 | Atlanta

REWARD SYSTEM POST-CESSATION WEIGHT CHANGE AND GLUCOSE METABOLISM 

GUT-BRAIN AXIS METABOLIC EFFECTS

Aubin et al. BMJ 2012 \ Hu et al. NEJM 2018

GLP-1 analogues    reward / addiction? GLP-1 analogues –I post-cessation weight gain?
–I post-cessation risk of diabetes mellitus?

@ClinNeuroEndo

GLP-1



randomized, placebo-controlled, double-blind trial

Methods and Materials
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Primary outcome: Point prevalence abstinence rate at 
week 12 (by self-reporting and biochemical confirmation)

Secondary outcomes: Metabolic changes (weight and HbA1c)

Overall Dulaglutide Placebo 
n 255 127 128

Sex = Male (%) 39.2 34.6 43.8

Age (y) 43 (±13) 43 (±14) 43 (±13)

Weight (kg) 80.1 (±17.9) 79.0 (±17.9) 81.2 (±17.9)

BMI (kg/m2) 27.1 (±5.0) 27.1 (±5.1) 27.1 (±5.0)

HbA1c (%) 5.4 [5.1, 5.7] 5.3 [5.1, 5.7] 5.4 [5.1, 5.6]

Total Pack Years 20 [11, 35] 21 [13, 36] 19 [10, 35]

@ClinNeuroEndo



Results
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ABSTINENCE RATE AT WEEK 12 CHANGE IN WEIGHT AND HbA1c

Placebo: 0 % [-0.2, 0.2]
Dulaglutide: -0.2 % [-0.4, -0.1]

difference between groups 
-0.25 %[-0.36, -0.14], p<0.001

Placebo: 2.1 kg (2.3)
Dulaglutide: -0.9 kg (3.4)

difference between groups 
-2.94 kg [-3.59, -2.3], p<0.001

63% (n=80/127) in the dulaglutide group 
65% (n= 83/128) in the placebo group

difference in the proportions [95%CI]:
-1.9 % [-10.7, 14.4], p= 0.859 

@ClinNeuroEndo



Conclusion

Cihan Atila ENDO 2022 | Atlanta

@ClinNeuroEndo

• Smoking abstinence rate >60% -> no differences between dulaglutide and placebo.

• Dulaglutide prevented post cessation weight gain and reduced HbA1c.

• GLP-1 analogues may therefore play a role in future cessation therapy. 



Treatment Effect of the SGLT2-inhibitor 
Empagliflozin on chronic SIAD 

–
results of a double-blind, randomized, crossover, placebo-controlled trial

Oral presentation

Refardt, Julie; Imber, Cornelia; Nobbenhuis, Rianne; Sailer, Clara; Haslbauer, Aaron; Monnerat, 
Sophie; Bathelt, Cemile; Vogt, Deborah; Berres, Manfred; Winzeler, Bettina; Bridenbaugh, Stephanie; 

Christ-Crain, Mirjam



SANDx trial: Impact of the SGLT2-inhibitor empagliflozin on chronic
SIAD – a randomised double-blind placebo-controlled crossover study

13Refardt J et al, submitted for publication

Empagliflozin 25mg/d 
for 28 days

Placebo 1 tablet/d
for 28 days

Day 0 Day 28

Empagliflozin 25mg/d 
for 28 days

Placebo 1 tablet/d
for 28 days

Day 0 Day 28
Wash 
out 

phase
14

Main Outcome: Difference in serum sodium levels between empagliflozin and placebo

Secondary outcomes: Differences in quality of life, neurocognition and gait tests



SANDx trial: Impact of the SGLT2-inhibitor empagliflozin on chronic SIAD –
a randomised double-blind placebo-controlled crossover study

Participants
n=14

Age, years [IQR] 71.5 [64.5, 76.8]

Sex, female (%) 7 (50)

BMI, kg/m2 [IQR] 24.4 [21.6, 27.6]

Causes of SIAD

Central nervous system disorders, n (%) 2 (14)

Stress (chronic pain), n (%) 1 (7)

Drug-induced, n (%) 4 (29)

Pulmonary disease, n (%) 3 (21)

Idiopathic, n (%) 4 (29)

Duration of hyponatremia, months [IQR] 45.5 [15.8, 57.3]

14Refardt J et al, submitted for publication



Effects of Empagliflozin on Serum Sodium Levels

15

Treatment effect: 4.1mmol/L (95% CI 1.7 to 6.5, p=0.004)

Refardt J. et al, submitted for publication



Conclusion

• Empagliflozin is a new efficient treatment option for outpatients with chronic SIAD.

• Treatment with empagliflozin led to an improvement in neurocognitive functions

• Treatment with empagliflozin was well tolerated and safe

Outlook: SGLT2-inhibitor treatment for hypervolemic hyponatremia?
-> ongoing trial (EMPOWER Study, NCT04447911)
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SGED at ENDO: additional contributions
Contributions
• Cihan Atila, Odile Gaisl et al. (Gabor Szinnai and Mirjam Christ-Crain), Basel 

• Glucagon-stimulated copeptin measurements in the differential diagnosis of diabetes insipidus: a double-blind, randomized, placebo-controlled 
study” (Poster)

• Cihan Atila, Sophie Monnerat et al (Raphael Twerenbold und Mirjam Christ-Crain), Basel
• Inverse relationship between IL-6 and Sodium levels in patients with COVID-19 and other respiratory infections (Poster)

• Laura Potasso, Sophie Monnerat et al (Mirjam Christ-Crain), Basel
• Role of Apparent Strong Ion Difference in the Differential Diagnosis of Thiazide Associated Hyponatremia (Poster and rapid presentation)

• Amit Pandey, et al.
• Use of PDE5 Inhibitors as potential treatment for isolated growth hormone deficiency caused by alternate splicing GH1 gene (Poster)

• Alexandra Fahrner et al (Jan Krützfeldt)
• Paracrine growth factor signalling regulates msucel regeneration in aged mice via microRNA 501 (oral)

Symposia
• Christa Flück, Berne

• Uncommon Steroidogenic Defects in Disorders of Sex Development

• Felix Beuschlein, USZ 
• Hot Topics in Endocrine Hypertension – Targeted Metabolomics as a Tool in Discriminating Endocrine from Primary Hypertension.Ie

relationship between IL-6 and sodium levels in patients with COVID-19 and other respiratory tract infections
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IL-6 levels and plasma sodium levels on admission



Hyponatremia, IL-6 and COVID-19: Perspective

Hyponatraemia as a surrogate marker of the risk for cytokine storm ? 

Hyponatremia as a guide to initiate an anti IL-6 treatment (Tocilizumab 
(Actemra®) ?

Is hyponatremia deleterious itself? Can hyponatremia correction 
improve the outcome ?

(Tzoulis, Grossman et al. 2021)





Management during hospitalisation 
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n= 1034

Problems to access desmopressin ?

• non-availability of desmopressin (n=139)

• other reasons (e.g., received desmopressin only on a scheduled time) (n=102) 

• prescription of a wrong dose (n=47) 

• complete miss of prescription (n=32)

n=247

24%

YES



Psychological co-morbidities

Cihan Atila ENDO 2022 | Atlanta@ClinNeuroEndo

Did you recognize any psychological problems or changes since the diagnosis of Diabetes Insipidus?

n=445

43%

YES

n=369

36%

YES 
subjectively 
related to DI

n= 1034



Re-naming of the condition

Cihan Atila ENDO 2022 | Atlanta@ClinNeuroEndo

n=145

15%

YES

NO

„AVP / 
Vasopressin 
deficiency“

„Anything that doesn’t 
include the word diabetes“ 

n= 1034

Do you feel that a different name for “Diabetes insipidus“ would help patients and medical professionals and avoid 
confusion with “Diabetes mellitus”?

n=884

85%



Role of Apparent Strong Ion Difference 
in the Differential Diagnosis of 
Thiazide Associated Hyponatremia
Poster and rapid presentation
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Hypothesis and methods

6/13/2022

Hypothesis: 
• Volume depleted TAH have a contraction metabolic alkalosis according to Stewart (aSID >40)
• -> Apparent strong ion difference (aSID) could be used for differential diagnosis of TAH

Background: Thiazide associated hyponatremia (=TAH) can present either as a volume-depletion or as a SIAD-like free water 
excess. Differentiating between the two is challenging which can lead to a wrong therapy. 

aSID= Sodium (Na+) + Potassium (K+) – Chloride (Cl-) = 40 mmol/l

Stewart model: electroneutrality

aSID for Differential Diagnosis of TAH

Population: 112 hospitalized patients 
with TAH

• 81 (72.3%) responded to fluid 
substitution = volume-depleted 
TAH 

• 31 (27.7%) responded to fluid 
restriction = SIAD-like TAH

Predictors: 
Body mass index (BMI), Fractional uric 
acid (FUA ) and apparent strong ion 
difference (aSID).



Results

6/13/2022 aSID for Differential Diagnosis of TAH



Conclusions

6/13/2022

• In hospitalized patients with TAH, patients with volume depletion and therefore contraction
alkalosis can be identified using the apparent strong ion difference from Stewart acid-base model

• aSID > 40 mmol/L identifies patients with alkalosis and therefore in need of volume substitution

• Further implementation might be differential diagnosis of volume depletion and volume overload
in patients with diuretics other than thiazide

Stewart model: electroneutrality

aSID for Differential Diagnosis of TAH

Created with 
BioRender



Inverse relationship between IL-6 and sodium levels in 
patients with COVID-19 and other respiratory tract 

infections

Cihan Atila1,2+, Sophie Monnerat1,2+, Roland Bingisser3, Martin Siegemund4, Maurin Lampart5; Marco 

Rüegg3; Núria Zellweger4; Stefan Osswald5, Katharina Rentsch6, Mirjam Christ-Crain1,2 *, and Raphael 

Twerenbold5,7*
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IL-6 AVP Hyponatremia

Hypothalamus

COVID-19-induced SIAD: pathomechanism

IL-6-mediated non-osmotic release of AVP ?

Swart, Hoorn et al. 2011, Yousaf, Al-Shokri et al. 2020



COronaVIrus surviVAl- The COVIVA Study 

• Prospective, interdisciplinary, observational, case-control study
• 1041 patients with clinical suspicion of COVID-19 triaged to the Emergency 

Department (ED) of the University Hospital in Basel, Switzerland.
– 172 cases (confirmed COVID-19)
– 849 controls (no COVID-19 but similar symptoms on admission)



IL-6 leads to a greater sodium decrease in COVID-19

COVID-19
Bacterial
Viral
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