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Introduction

• Autosomal dominant polycystic kidney disease (ADPKD), the 

fourth leading cause of  end stage kidney disease in adults, is 

caused by mutations in either of  two genes:

• PKD1 (encoding polycystin-1) 

• PKD2 (encoding polycystin-2). 



Introduction

• Autosomal recessive polycystic kidney disease (ARPKD), an 

important cause of  ESRD and mortality in infants and children, is 

caused by mutations in PKHD1 (encoding fibrocystin).



Introduction

• In both diseases, disruption of  mechanisms controlling tubular 

diameter, excessive cell proliferation and fluid secretion, and 

pathogenic interactions of  mutated epithelial cells with an 

abnormal extracellular matrix and alternatively activated interstitial 

macrophages contribute to cyst formation.



Introduction

• Numerous therapies targeting diverse, seemingly unconnected 

pathophysiologic mechanisms have been successful in animal 

models of  polycystic kidney disease (PKD).



















Rational

• Until recently, no interventions were shown to slow the rate of  disease 

progression in ADPKD. 

• The treatment of  ADPKD has therefore been symptomatic, with the aim of  

reducing morbidity and mortality associated with disease manifestations. 

• This changed with the publication of  the TEMPO 3:4 trial, which tested the 

efficacy of  the vasopressin V2 receptor antagonist tolvaptan. 



TEMPO 3:4 trial

• In this trial, 1445 patients with ADPKD were randomized to 

receive either placebo or tolvaptan in a split-dose regimen of  45 

mg in the morning and 15 mg in the afternoon, uptitrated to 

90/30 mg when tolerated.

• The trial duration was 3 years, which is typical for trials 

investigating renoprotective effects of  medical interventions.



TEMPO 3:4 trial

• Per protocol, all patients were advised to increase fluid intake. 

• Inclusion criteria were age 18–50 years,

• Estimated creatinine clearance (eCrCl) (Cockroft-Gault) ≥60 

mL/min 

• Total kidney volume (TKV) ≥750 mL.



TEMPO 3:4 trial

• Study medication was discontinued in 23% of  tolvaptan- and 14% 
of  placebo-treated patients. 

• The intention-to-treat analysis of  this study showed that tolvaptan 
slowed the rate of  TKV growth by 49%from 5.5 to 2.8% per year, 

• The rate of  eGFR loss on treatment by 26% from 3.70 to 2.72 
mL/min/1.73 m2 per year during the median observation period 
of  3 years.



TEMPO 3:4 trial

• Provided that this effect was maintained, it would translate into 

every 4 years of  treatment delaying the incidence of  ESRD by 

approximately one additional year.

• When studying the incidence of  a 25% reduction in eGFR [a 

priori defined in the TEMPO 3:4 trial and accepted by the 

European Medicines Agency (EMA)], there was a significant 61% 

relative risk reduction with tolvaptan (number needed to treat to 

prevent one event was ∼11)



GUIDANCE

• According to the EMA label, tolvaptan ‘is indicated to slow the 

progression of  cyst development and renal insufficiency of  

ADPKD in adults with CKD stages 1–3 at initiation of  treatment 

with evidence of  rapidly progressing disease’. 

• This indication incorporates two issues that need clarification:



CKD STAGE AND AGE AT THE INITIATION

OF TREATMENT

• The EMA label for tolvaptan allows the treatment of  patients with CKD 

stages 1–3, i.e. with an eGFR of  >30 mL/min/1.73 m2.

• One of  the inclusion criteria for the pivotal TEMPO3:4 trial was a creatinine 

clearance as estimated with the Cockroft-Gault equation ≥60 mL/min/1.73 

m2.  Due to tubular creatinine secretion, creatinine clearance overestimates 

GFR by ∼20%



CKD STAGE AND AGE AT THE INITIATION

OF TREATMENT

• Consequently, the TEMPO 3:4 trial included a considerable number of  

ADPKD patients (n = 247; 17%) with an eGFR, as determined by the 

Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation, 

of  <60 mL/min/1.73 m2. 

• A post hoc analysis indicated that in these patients, treatment efficacy was 

similar or even slightly better than in those with higher eGFR





EVIDENCE OF RAPID DISEASE PROGRESSION

• While the EMA does not state why the indication for tolvaptan use focuses 

on patients with rapidly progressing disease, it is plausible that the benefit-to-

risk ratio is highest in such patients. 

• In contrast, patients who are slowly progressive would receive long drug 

exposure for little or no benefit.

• However, no official recommendations are provided as to who qualifies as 

having ‘rapid disease progression’.













https://www.mayo.edu/researc

h/documents/pkd-center-

adpkd-classification/doc-

20094754
































