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Database development with outcomes and safety analyses for a patient cohort 
with autosomal dominant polycystic kidney disease (ADPKD) 
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ADPKD - Course of the illness - 
   

- Cysts grow in number and size 

- Disease progression is highly 
variable 
 
-> Increase of total kidney 
volume (TKV) 
 
-> Malfunction of the adjacent 
renal parenchyma 
 
-> decrease of GFR (glomerular 
filtration) 

 

=> Leading to dialysis / 
kidney transplantation 
 

http://palladiobio.com/polycystic-kidney-disease/ 
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Mayo classification 
 
Imaging with measurement of 
htTKV (height-adjusted total 
kidney volume) can predict future 
TKV and eGFR (class A to E) 

http://www.mayo.edu/research/documents/pkd-center-
adpkd-classification/doc-20094754 

Irazabal, M.V., et al, ., J Am Soc Nephrol 2015. 26(1): 160-72. 

Prediction of kidney volume 

Prediction of eGFR 
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N Engl J Med 2012;367:2407-18 
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N Engl J Med 2017;377:1930-42 
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Phase III trial efficacy of tolvaptan, outcome eGFR 

Torres, V.E., et al. N Engl J Med, 2017. 377(20): 1930-1942. 

Course of eGFR in clinical trial over 1 year 

Slope tolvaptan: −3.24±0.17 

Slope control: −4.08±0.17 

Extrapolation suggests that time to CKD stage 5 for tolvaptan vs. 

control would be extended from 6.2 to 9.0 years. 
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Evaluation of drug-induced hepatotoxicity 
using an eDISH plot 

Safety data from tolvaptan phase III clinical study 

Watkins, P.B., et al., Drug Saf, 2015. 38(11): 1103-13. 

2 of 957 subjects taking tolvaptan (0.2 %) met 
the Hy’s Law criteria (ALT >3x ULN, total 
bilirubin >2x ULN 
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Clinical trial vs. clinical practice 

The 5 too’s of clinical trials 

• too few 

• too simple 

• too median-aged 

• too narrow 

• too short follow-up 
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Clinical trial vs. clinical practice 

In clinical practice… 

• Larger population  

• Population of users expands after drug 
approval 
• age  

• sex 

• ethnicity 
• use in pregnancy 

• Complex concomitant diseases/medicines 
 
 

• Identification of rare adverse reactions 

• Window to actual impact of medicinal 
product (“real world”) 
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• Course of eGFR of all SUISSE ADPKD patients taking 

tolvaptan. 

• Plot eGFR at baseline and monthly during follow-up 

• Calculate simple linear regression for eGFR values (begining 

11 weeks after start of tolvaptan because of known short-

term renal hemodynamic effects  

 

Tolvaptan’s short-term renal hemodynamic effects 

• Short-term and reversible increase in serum creatinine and 

decrease in eGFR, potentially due to hemodynamic 

mechanisms (possibly related  to the increase in vasopressin 

release caused by tolvaptan) 
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Methods - Efficacy - 



• Follow the time course of following liver enzymes under treatment 
with tolvaptan for each patient 
• ALT; alanine aminotransferase 

• AST; aspartate aminotransferase 

• AP; alkaline phosphatase 

• TB; total bilirubin 

 

• eDISH plot 
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Methods - Safety - 
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Data analysis using Stata 15 

 Original raw data include 
>520,000 single values 
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Baseline characteristics 
Characteristic at baseline Tolvaptan (N=76)  

Age (year) 41.2±8.6 

Sex    
Male 55 (72.4) 
Female 21 (27.6) 

Height (cm) 178.9±9.4 

Weight (kg) 83.5±14.0 

Body Mass Index (kg/m2) 26.0±3.8 

eGFR 68.6±25.9 

TKV 2046.0±1122.9 

htTKV 1139.4±608.7 

Blood pressure (mmHg)   
Systolic 135.5±12.2 

Diastolic 87.8±8.6 

CKD Stage   
1 17 (22.4) 
2 24 (31.6) 
3 33 (43.4) 
4 2 (2.6) 
5   

Anti hypertensive treatment   
Any 65 (85.5) 

ACE/ARB 40 (52.6) 
DIU 6 (7.9) 
other 37 (48.7) 
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Mayo classification at baseline 

Class 1A 

Class 1B 

Class 1C 

Class 1D 

Class 1E 



Efficacy 

• Representative samples of time course of eGFR (out of 76 patients) 
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No.70 

No.5 

No.28 

No.14 



Initial ΔeGFR  and slope 
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Efficacy 

Number 
of obs  

Median Mean Std. Err. [95% Conf. Interval] 

ΔeGFR between baseline and first 
value after start of tolvaptan 
(hemodynamic effects) 

67 -5.803 -5.574 0.752 -7.075 -4.074 

Slope of linear regression after 11 
weeks 

76 0.010 0.005 0.069 -0.133 0.143 

ΔeGFR 

Slope 

Median box plot and scatter plot of ΔeGFR  
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Safety 
Representative samples of time course of liver enzymes (out of 76 patients) 

 
No.5 No.14 

No.28 No.70 
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Safety  

Hy’s Law quadrant 

eDISH plot 

 



Comparison of results with phase III clinical study 
(Torres, V.E., et al. N Engl J Med, 2017. 377(20): 1930-1942.) 

 

 

 

 

 

 

 

 

 

 

 

• Slower dose escalation in SUISSE ADPKD compared to clinical study 
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SUISSE ADPKD Torres, V.E., et al.  

Number of 
obs.  

Mean 
Number of 

obs.  
Mean 

eGFR at baseline 76 68.6±25.9 683 40.7±10.9 

ΔeGFR between baseline and 
first value after start of 
tolvaptan 

67 -5.57±0.75 680 
Around  
-2 〜 -3 

Slope of  linear regression 76 0.0053±0.0692 680 −3.24±0.17 



Quality control of data 

• Good examples 
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No.50 
Slope: −0.024±0.003 Slope: −0.014±0.015 

No.52 
Slope: −0.016±0.015 Slope: −0.013±0.015 



Quality control of data 
Poor examples 
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No.44 

No.30 

No.58 

http://synergetic-solutions.com/penguin-leadership-alone-in-a-crowd/ 

Real life ! 



• Efficacy and safety of tolvaptan in clinical practice appears overall 
comparable to results from pivotal clinical trials 
 

• Additional follow-up analyses over a longer time period are required 
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Conclusions 



• Further follow-up analyses and quality controls 

• Genetic analyses 

• Further development of clinical research database including 

automated import of laboratory data 
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Further plans… 
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ADPKD 

Source: PKD foundation 



• Mutations of PKD 1 / 2 genes on chromosome 16 / 4, encoding for 

polycystin 1 / 2 on renal tubular epithelia  

• The most prevalent, potentially lethal, monogenic disorder 

(1 in 400 to 1,000 live births) 

• The 4th leading cause of kidney failure  

• More than 50 percent of people with ADPKD will develop kidney failure 

by age 50 
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Autosomal dominant polycystic kidney disease (ADPKD)   

https://21630.bbnc.bbcust.com/news https://www.nih.gov/news-events/news-releases/two-drugs-are-no-
more-effective-one-treat-common-kidney-disease 
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ID EFIX® 
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ID EFIX® 



• eDISH plot displays peak serum ALT and TB values for every 
subject at a glance 
 

• Provides quick and sensitive screening for drug-induced liver 
injury (DILI) in clinical trials 

 

• Even a single drug-related Hy’s Law case in a clinical trial is a 
signal of potential risk of severe DILI in clinical practice 
• Hy’s Law: ALT >3x upper limit of normal & total bilirubin >2x ULN 
• Additional assessment of causal relationship to drug 
• Severe DILI can be estimated to occur at a rate of at least one-tenth 

the rate of Hy’s Law cases  
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eDISH plot and Hy’s Law  



• Immunosuppressant sirolimus studied in prospective 
clinical trials, but no significant effect on disease 
progression 
 

 

• Tolvaptan first effective treatment for ADPKD, 
approved in Switzerland in April 2016 
• Arginine vasopressin V2 receptor (AVPV2) antagonist 

• Indication: ADPKD patients with chronic kidney disease (CKD) stage 
1 to 3 at the start of treatment and/or signs of rapidly progressive 
disease 

• 45 mg + 15 mg , 60 mg + 30 mg or 90 mg + 30 mg twice daily 

• Idiosyncratic hepatotoxicity requires monitoring of liver values 
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ADPKD - Treatment - 

Serra et al., N Engl J Med. 2010 Aug 26;363(9):820-9. 



1. Describe characteristics of patients with ADPKD treated with 

tolvaptan in the Suisse ADPKD cohort  

 

2. Conduct the first available efficacy and safety data analysis of 

tolvaptan in clinical practice 
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Study Aims 



• Efficacy 

progression of decline in renal function (eGFR) before vs. after start 

of tolvaptan  

 

• Safety 

incidence and time course of increased liver values under treatment 

with tolvaptan 
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Primary outcomes   
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Results 



• Longer follow-up time / more data desirable 
• eGFR for longer time after start of tolvaptan 

• Secondary outcome 
o Efficacy: TKV 

o Safety: frequency of adverse effects 

 

• Quality control of data 
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Next steps… 


