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Endorsements 

The National Institute for Health and Care Excellence (NICE) has accredited the process used by The UK Kidney 
Association to produce its Clinical Practice Guidelines. Accreditation is valid until June 2024. More information 
on accreditation can be viewed at www.nice.org.uk/accreditation.  

Method used to arrive at a recommendation 
The recommendations for the first draft of this guideline resulted from a collective decision reached by informal 
discussion by the authors and, whenever necessary, with input from the Chair of the Clinical Practice Guidelines 
Committee. If no agreement had been reached on the appropriate grading of a recommendation, a vote would have 
been held and the majority opinion carried. However, this was not necessary for this guideline. 

When making recommendations, the evidence that supported each recommendation was graded according to the UK 
Kidney Association’s recommended modified GRADE system, which defines the level of evidence and the quality of 
evidence for each recommendation.  

There is a two-level grading system for the strength of recommendations: 

A Grade 1 recommendation is a strong recommendation to do (or not do) something, where the benefits clearly 
outweigh the risks (or vice versa) for most, if not all patients. 

A Grade 2 recommendation is a weaker recommendation, where the risks and benefits are more closely balanced or 
are more uncertain. 

Explicit methodology is used to describe the quality of evidence: 

Grade A evidence means high-quality evidence that comes from consistent results from well-performed randomised 
controlled trials, or overwhelming evidence of some other sort (such as well-executed observational studies with very 
strong effects). 

Grade B evidence means moderate-quality evidence from randomised trials that suffer from serious flaws in conduct, 
inconsistency, indirectness, imprecise estimates, reporting bias, or some combination of these limitations, or from 
other study designs with special strength. 

Grade C evidence means low-quality evidence from observational studies, or from controlled trials with several very 
serious limitations. 

Grade D evidence is based only on case studies or expert opinion. 
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Executive summary 
 
Tolvaptan was initially developed as an aquaretic drug with a novel mechanism of action, promoting the excretion of 
water without affecting the excretion of electrolytes. This occurs through inhibition of the vasopressin type 2 receptor 
(V2R) which is expressed exclusively in the kidney. In pre-clinical studies, it was shown to inhibit cystic disease 
progression in several rodent models of autosomal dominant polycystic kidney disease (ADPKD). Results from the 
pivotal TEMPO3:4 Randomised Controlled Trial (RCT), conducted in over 1400 patients with ADPKD in 15 countries, 
demonstrated that Tolvaptan significantly slowed the increase in total kidney volume and the decline in kidney 
function over a 3-year period. Tolvaptan was subsequently approved by NICE for the treatment of ADPKD patients 
with rapidly progressive disease in 2015.  
 
Following the NICE decision, the United Kingdom Kidney Association (UKKA), then the Renal Association, issued a 
commentary on the NICE guidance to facilitate the appropriate prescribing of Tolvaptan for ADPKD patients in adult 
kidney units across the UK. Since this commentary was written, there has been an extension trial, TEMPO 4:4, which 
included longer follow-up from TEMPO 3:4 and the REPRISE trial which assessed the impact of Tolvaptan in patients 
with later stage chronic kidney disease (CKD). Both studies have provided confirmatory evidence on its efficacy, 
tolerability and safety, especially with regard to the continuing need for mandatory monitoring to detect rare 
idiosyncratic hepatotoxic events observed in TEMPO 3:4. 
 
Tolvaptan has been widely adopted across the UK over the past 8 years and as a community, we have learnt a great 
deal as to how to best deliver and monitor the drug in different clinical settings. The major aims of this revised 
commentary are therefore to: 
 

(i) Provide an updated evidence-base for Tolvaptan prescribing in adults with ADPKD, focusing on how best 
to assess the risk of kidney disease progression and thus patient eligibility. 

(ii) Support the safe and pragmatic implementation of Tolvaptan in clinical practice informed by practical 
experience from different models of care and patient perspectives. 

 
We offer this evidence and consensus-based update accompanied by recommendations for evaluation of suitability, 
monitoring, dose selection & titration, management of side effects and practical considerations in the hope of 
improving its uptake and tolerability in all eligible patients and its continuing safe use across the UK.  
 
I am grateful to all the members of the UKKA working group for giving their time and effort to update this commentary 
and trust that it will be of use to the entire UKKA community who care for ADPKD patients and their families.  
 
 

 
Professor Albert Ong (Chair) 
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List of abbreviations 
 
ACEi    Angiotensin Converting Enzyme inhibitor 
ADPKD    Autosomal Dominant Polycystic Kidney Disease 
ANA    Antinuclear Antibody 
AMA    Antimitochondrial Antibody 
ARB    Angiotensin Receptor Blocker 
BNF    British National Formulary 
CKD-EPI    Chronic Kidney Disease Epidemiology Collaboration  
CRISP    Consortium for Radiologic Imaging Study of PKD 
CT    Computed Tomography 
DILI    Drug Induced Liver Injury 
eGFR    Estimated Glomerular Filtration Rate 
GMSA    Genomic Medicine Service Alliance 
htTKV    Height Adjustment Total Kidney Volume 
KF    Kidney Failure 
MRI    Magnetic Resonance Imaging 
NHS    National Health Service 
NICE    National Institute for Health and Care Excellence 
PCR Polymerase Chain Reaction 
PROPKD Predicting Renal Outcomes in ADPKD 
RCT Randomised Controlled Trial 
REPRISE Replicating Evidence of Preserved Renal Function: an Investigation of Tolvaptan 

Safety and Efficacy in ADPKD 
SMA    Smooth Muscle Antibody 
SMC    Scottish Medicines Compendium 
TEMPO Tolvaptan Efficacy and Safety in Management of Autosomal Dominant Polycystic 

Kidney Disease and its Outcomes 
TKV    Total Kidney Volume 
TSAT    Transferrin Saturation 
US    Ultrasound 
V2R    V2 vasopressin Receptor 
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Introduction, updated evidence and aims  
 
The approval of Tolvaptan in 2015 marked a step-change in the management of Autosomal Dominant Polycystic Kidney 
Disease (ADPKD). Since its approval, it has become an important treatment option for people with ADPKD.  
 
Two randomised controlled trials (RCTs) and post-hoc analysis have demonstrated that Tolvaptan has a beneficial 
effect on ADPKD-associated estimated glomerular filtration rate (eGFR) decline in those with rapid progression1-3. The 
pivotal TEMPO 3:4 (Tolvaptan Efficacy and Safety in Management of Autosomal Dominant Polycystic Kidney Disease 
and its Outcomes) trial demonstrated a significant beneficial effect of Tolvaptan on the rate of total kidney volume 
(TKV) growth and estimated glomerular filtration rate (eGFR) decline. There was also a treatment-associated reduction 
in kidney pain and urinary tract infections2, 3. However, only a subset of ADPKD patients experience rapid disease 
progression and reach early kidney failure due to ADPKD. As there are associated side effects, costs and monitoring 
requirements, careful patient selection is important to maintain a positive benefit to risk ratio4. 

 
In October 2015, NICE recommended that Tolvaptan was approved for patients with ADPKD in England and Wales5. 
This was extended to patients in Scotland in January 2016 by the Scottish Medicines Consortium (SMC)6. As of February 
2023, Tolvaptan has been licensed for people with ADPKD in Australia, Canada, the European Union, Hong Kong, 
Indonesia, Japan, Korea, New Zealand, Norway, Switzerland, Taiwan, Turkey, the United Kingdom and the United 
States. 
 

In 2017, TEMPO 4:4 studied the long-term effect of Tolvaptan after 24 months as an open-label extension study of 
TEMPO 3:4. This demonstrated that Tolvaptan was effective in maintaining kidney function in the long-term although 
the effect on TKV was not sustained. These findings may have been influenced by the non-randomised design and 
unadjusted baseline characteristics2. 
 
The Replicating Evidence of Preserved Renal Function: an Investigation of Tolvaptan Safety and Efficacy in ADPKD 
(REPRISE) trial included people aged 18 to 55 years old with a baseline eGFR 25-65 ml/min/1.73m2 and people aged 
56 to 65 years old with a baseline eGFR 25-44 ml/min/1.73m2. At 1-year follow-up, Tolvaptan slowed the decline in 
eGFR by 1.27  ml/min/1.73m2 in all groups except in non-white patients, those aged over 55 years or with early stage 
CKD7, 8.  
 
A retrospective analysis of 97 patients at an expert centre provided long-term follow-up data for people with ADPKD 
treated with Tolvaptan for up to 11 years (median 4 years, range 1.1-11.2). When compared with matched controls 
from other ADPKD studies, the predicted eGFR decline had a similar effect size to TEMPO 3:4 and REPRISE8. 
 
In addition to the reported effects on eGFR loss and TKV increase, secondary analysis of the TEMPO 3:4 trial outcomes 
demonstrated that Tolvaptan decreased the incidence of kidney pain events and urinary tract infections compared to 
placebo9.  
 
A stepwise approach has been proposed by Chebib et al which we have adapted for patients in the UK9. The diagram 
below provides an overview of the sections within this commentary. 
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Our overriding objective is to provide practical and pragmatic guidance to facilitate the effective and safe use of 
Tolvaptan in the context of adults with ADPKD within the UK. The evidence base used to inform this guidance derives 
from relevant large-scale randomised trials, post hoc studies and growing practical evidence. 
 
We specifically aim to: 

(i) Provide guidance on the use of Tolvaptan in adults with ADPKD, focusing on its potential to modify the 
risk of kidney disease progression. 

(ii) Support safe and pragmatic implementation of Tolvaptan into clinical practice in adults with ADPKD. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Confirma�on of ADPKD diagnosis1

Ini�a�on, �tra�on and drug interac�ons5

Confirma�on of no exclusions to treatment 4

Confirma�on of rapidly progressive disease or high risk of disease progression3

Confirma�on of eligibility based on NICE/SMC guidance2

Management of side effects and adverse effects7

Monitoring during tolvaptan therapy6
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Summary of recommendations 
 

CONFIRMATION OF ADPKD DIAGNOSIS 

SECTION 1  Grade* 

1. We recommend that all people with ADKPD being considered for Tolvaptan should have an 
established diagnosis of ADPKD. 

This can be established through:  
• Diagnostic imaging  
• Genetic testing 

I A 

 

CONFIRMATION OF ELIGIBILITY BASED ON NICE/SMC GUIDANCE 

SECTION 2  Grade* 

1. We recommend that people with ADPKD being considered for Tolvaptan should be aged 18 
and above at the time of treatment initiation. I A 

2. We recommend initiating Tolvaptan in patients with the following eGFR criteria: 
• England & Wales: CKD stage 2-3 (30-89 ml/min/1.73m2) 
• Scotland: CKD stage 1-3 (eGFR ≥ 30 ml/min/1.73m2) 

I B 
 

 

CONFIRMATION OF RAPIDLY PROGRESSIVE DISEASE OR HIGH RISK OF PROGRESSION 

SECTION 3  Grade* 

1. We recommend that a definition for evidence of rapid disease progression and eligibility for 
Tolvaptan is: 

A sustained decline in eGFR of ≥3 ml/min/1.73m2 per year (at least 5 measurements over 4 
years) 

I C 

2. We recommend assessing for risk of disease progression if there is a lack of evidence for rapid 
disease progression based on eGFR criteria. This evidence can be based on diagnostic imaging 
and/or genetic testing.  

Risk of disease progression can be determined by the following methods: 

• Kidney length ≥16.5cm (≤46 years only) - USS imaging  
• TKV ≥750ml (≤50 years only) - MRI/CT imaging 
• Mayo Imaging Class (classes 1C-E) - MRI/CT imaging 
• PROPKD score (scores ≥6) 

I B 
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CONFIRMATION OF NO EXCLUSIONS TO TREATMENT 

SECTION 4  Grade* 

1. We recommend that people with ADPKD should be assessed for potential 
contraindications/precautions prior to Tolvaptan initiation. 

I A 

2. We do not recommend Tolvaptan use in people who are pregnant or breast-feeding. 

We recommend advising people who may become pregnant of the potential teratogenic risk 
of Tolvaptan and encourage them to use contraception. 

I C 

 

INITIATION, TITRATION AND DRUG INTERACTIONS 

SECTION 5  Grade* 

1. We suggest a starting dose of Tolvaptan 45mg in the morning and 15mg 6-8 hours after the 
first dose.  

We suggest doses should be up-titrated based on healthcare professional preference. Some 
centres increase doses at 28day intervals in accordance with standard pack sizes of Tolvaptan.  

We suggest titrating to a maximum dosage of 120mg per day (90mg/30mg) in all patients 
unless not tolerated or contraindicated. 

II C 

2. Special care should be given when prescribing Tolvaptan alongside drugs that interfere with 
the action of CYP3A4.  

Tolvaptan dose adjustment should be considered with concurrent use of strong or moderate 
CYP3A4 inhibitors but not with CYP3A4 inducers. 

II B 

 

MONITORING DURING TOLVAPTAN THERAPY 

SECTION 6  Grade* 

1. We do not recommend any specific monitoring for Tolvaptan treatment response or efficacy. I B 

2. We recommend measuring kidney function monthly in line with liver function monitoring. An 
initial decline of 3-9% in eGFR may be expected when Tolvaptan is started which is reversible 
on cessation.  

We recommend the timing of the decision to stop Tolvaptan when approaching kidney 
failure should be made between the person with ADPKD and their responsible healthcare 
professional.  

Following the initiation of kidney replacement therapy, we recommend that Tolvaptan should 
be stopped. 

I B 
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3. We recommend measuring liver function monthly during the first 18 months of treatment 
then 3 monthly afterwards. 

I A 

 

MANAGEMENT OF SIDE EFFECTS AND ADVERSE EFFECTS 

SECTION 7  Grade* 

1. We recommend discussing side effects with patients and providing written patient 
information prior to initiating Tolvaptan.  

We recommend withholding Tolvaptan during periods of acute illness due to the increased 
risk of dehydration. This can be described as “sick day guidance” as advised for ACEi/ARBs. 

I B 

2. We recommend carefully counselling patients and provide practical suggestions on 
minimising problems with aquaretic side effects, especially through the reduction of dietary 
sodium intake, and how to manage this in daily life. This is particularly important for people 
with earlier stage ADPKD. 

I C 

3. We suggest that a clinical assessment should be performed prior to initiation to identify risk 
factors for dehydration, fluid retention and/or dilution hyponatraemia. 

We suggest that people with ADPKD, normal thirst and an eGFR >30 ml/min/1.73m2 should 
be informed of the increased need for hydration throughout the day and to ensure regular 
access to fluids. 

We suggest that people with ADPKD and an eGFR <30 ml/min/1.73m2 or those with a clinical 
contraindication to high fluid intake should drink to thirst and/or follow individualised clinical 
advice. 

II B 

4. We recommend that following the initiation of Tolvaptan, patients should be informed of the 
rare but potential risk of liver injury and encouraged to self-report symptoms. 

We recommend withholding Tolvaptan in the event of suspected drug-induced liver injury 
(DILI) to allow time to exclude other causes. Liver enzyme levels should be monitored until 
levels return to normal or their baseline. 

I A 

 

PRACTICAL CONSIDERATIONS FROM A PATIENT PERSPECTIVE 

SECTION 8  Grade* 

1. Based on patients’ perspectives of Tolvaptan we suggest that the following factors should be 
taken into account when Tolvaptan is being considered: 

• Impact on lifestyle 

• Occupation 

• Family planning 

II C 
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ADDITIONAL RECOMMENDATIONS 

SECTION 9  Grade* 

1. Based on the perspectives of the members of the committee working group we suggest the 
following: 

• Initial assessment and follow-up in a dedicated genetic/ADPKD/Tolvaptan clinic 

• Multidisciplinary team input  

• An established pathway for patients with ADPKD on Tolvaptan to interact with their 
kidney unit outside of clinic times 

• A three-dimensional scan should be performed as part of the initial assessment of a 
person with ADPKD 

• All people with ADPKD should be offered genetic testing where available and 
appropriate as this could inform patient eligibility for Tolvaptan 

• We encourage the registration and monitoring of people with ADPKD through the 
UKKA RaDaR registry 

II C 

 
* UK Kidney Association’s grading system for recommendations’ strength and evidence quality10 
 
 
 

Level of evidence Evidence quality 
• Grade 1 recommendation is a strong 

recommendation to do (or not do) something, 
where the benefits clearly outweigh the risks 
(or vice versa) for most, if not all patients (i.e. 
recommendations) 

• Grade 2 recommendation is a weaker 
recommendation, where the risks and 
benefits are more closely balanced or are 
more uncertain (i.e. suggestions) 

• Grade A evidence means high-quality evidence 
that comes from consistent results from well-
performed randomised controlled trials, or 
overwhelming evidence of some other sort (such 
as well-executed observational studies with very 
strong effects). 

• Grade B evidence means moderate-quality 
evidence from randomised trials that suffer from 
serious flaws in conduct, inconsistency, 
indirectness, imprecise estimates, reporting bias, 
or some combination of these limitations, or from 
other study designs with special strength. 

• Grade C evidence means low-quality evidence 
from observational studies, or from controlled 
trials with several very serious limitations. 

• Grade D evidence is based only on case studies or 
expert opinion. 
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Section 1: Confirmation of ADPKD diagnosis 
 

RECOMMENDATION 

We recommend that all people with ADPKD being considered for Tolvaptan should have an established diagnosis of 
ADPKD. 

This can be established through:  
• Diagnostic imaging  
• Genetic testing 

 
1.1 DIAGNOSTIC IMAGING 

Ultrasound (US) is the most commonly used imaging modality used to screen individuals at risk for ADPKD. In moderate 
to advanced disease, it is able to detect the multiple, bilateral renal cysts typical of ADPKD but this may not be obvious 
at a younger age and/or in earlier stage disease especially in individuals with PKD2 variants11.  The Pei-Ravine criteria 
are widely accepted for the radiological diagnosis of at-risk individuals with a positive family history associated with 
PKD1 or PKD2 variants (Table 1). Diagnostic sensitivity and specificity data for these criteria are included in Appendix 
1. 

Table 1. Age related modified Pei Ravine criteria for at-risk individuals with a positive family history 
associated with PKD1 or PKD212 

Age (years) Imaging criteria 

15-39 ≥ 3 cysts (total) 
40-59 ≥2 cysts (each kidney) 
> 60 ≥4 cysts (each kidney) 

 
 
Magnetic resonance imaging (MRI) and contrast-enhanced computed tomography (CT) have increased sensitivity to 
detect very small cysts (<5mm) compared to ultrasound. This can result in the detection of cysts incidentally, 
occasionally during the workup of individuals being considered as transplant donors. A total of ≥10 cysts in subjects 
younger than 30 years of age had a sensitivity and specificity of 100%. Thus, a total of ≥ 10 cysts using any imaging 
modality can be considered diagnostic for ADPKD for at-risk people aged over 16 years after the exclusion of other 
forms of cystic kidney disease11, 13. 
 
1.2 GENETIC TESTING 

Identification of a monoallelic pathogenic variant in a known cystic kidney disease gene (most commonly PKD1, PKD2, 
and IFT140) can confirm a diagnosis of ADPKD. This is particularly useful in the context of atypical disease or in the 
absence of a family history (~30%). A genetic diagnosis has numerous potential clinical applications for patients with 
cystic kidney disease and their families. This includes identifying individuals with variants associated with a greater risk 
of disease progression, assisting decision-making around family planning and preimplantation genetic diagnosis, and 
enabling kidney donation from an unaffected relative14.  
Centrally commissioned whole genome sequencing is available in each of the 4 regions through the NHS Genomic 
Medicine Service (NHS GMS) in England15, the Scottish Strategic Network for Genomic Medicine (SSNGM) in Scotland16, 
the All Wales Medical Genomics Service (AWMGS)17  and Belfast City Hospital Clinical Genetics Department in Northern  
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Ireland18. Testing is available for any NHS patient with cystic kidney disease where a genetic diagnosis is required to 
influence management. This test can be requested by nephrologists and clinical geneticists. The NHS GMS and SSNGM 
provide a national genomic test directory as well as additional resources such as necessary surveillance and family 
planning options including pre-implantation genetic testing16, 19. Wales and Northern Ireland currently use the NHS 
GMS national genomic test directory in England.  
 
The testing criteria for cystic renal disease (R193) according to the National Genomic Test Directory include19: 

Patients with non-syndromic cystic renal disease (excluding acquired cystic disease due to chronic or KF) which is 
either: 
1) Clinically not characteristic of ADPKD and underlying diagnosis is required for management purposes. 
2) Clinically symptomatic disease presenting before the age of 18 years. 
3) Clinical diagnosis of ADPKD where a genetic diagnosis is required to influence management. 

 
Resources available: 
− NHS England » National genomic test directory 
− NHS Scotland » National genomic test directory 
− NHS England » The structure of the NHS Genomic Medicine Service 
− QGenome » Genomic referral, risk assessment and testing guidance for clinicians 
− GeNotes » Genomic notes for clinicians 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.england.nhs.uk/publication/national-genomic-test-directories/
https://www.nss.nhs.scot/specialist-healthcare/specialist-services/genetic-and-molecular-pathology-laboratories/
https://www.england.nhs.uk/genomics/the-structure-of-the-nhs-genomic-medicine-service/
https://qgenome.co.uk/
https://www.genomicseducation.hee.nhs.uk/genotes/
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Section 2: Confirmation of eligibility based on NICE/SMC guidance 
 
The published guidance by NICE in England & Wales and SMC in Scotland described the eligibility of people with ADPKD 
for Tolvaptan in each nation which is summarised below: 
 

NICE (England & Wales) – TA4585 

 
Tolvaptan is recommended as an option for treating autosomal dominant polycystic kidney disease in adults to slow 
the progression of cyst development and renal insufficiency only if: 

● there is evidence of rapidly progressing disease  
● they have chronic kidney disease stage 2 or 3 at the start of treatment 

 

SMC (Scotland) – SMC No. 1114/156 

 
To slow the progression of cyst development and renal insufficiency of autosomal dominant polycystic kidney 
disease (ADPKD) in adults with chronic kidney disease stage 1 to 3 at the initiation of treatment with evidence of 
rapidly progressing disease. 

 

2.1 AGE 

RECOMMENDATION 

We recommend that people with ADPKD being considered for Tolvaptan should be aged 18 and above at the time 
of treatment initiation. 

 
It is recommended that patients considered for treatment should be aged 18 and above. In the TEMPO 3:4 trial 
participants were 18-50 years of age1. This age range was extended to 18-65 years in the REPRISE trial which examined 
Tolvaptan in later-stage ADPKD3.  
 
It is important to recognise that other chronic conditions can progress with age such as diabetes mellitus, vascular 
disease and hypertension. Thus, the expected kidney function for a certain age group should be considered in the 
shared decision-making process with patients4. The National Kidney Foundation summarises the average eGFR for 
each age group in Table  220. We do not recommend any age-related restrictions on the use of Tolvaptan. 

Table 2. Average measured eGFR by age group in people without CKD20 
 

Age group Average eGFR (ml/min/1.73m2) 

20-29 116 
30-39 107 
40-49 99 
50-59 93 
60-69 85 
70 + 75 
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There have been no large-scale RCTs examining the efficacy and safety of Tolvaptan in children and adolescents. A 
Phase 3b two-part study was undertaken in subjects aged 4-11 years of age and 12-17 years of age which 
demonstrated a non-significant reduction in the increase of height-adjusted Total Kidney Volume (htTKV) at 12 months 
in the Tolvaptan arm compared to the placebo arm (2.6% vs 5.8%, p>0.05). There was also a non-statistically significant 
mean change in eGFR from week 1 to month 12 between the Tolvaptan and placebo arms (1.9 ml/min/1.73m2 vs -
1.8ml/min/1.73m2, p 0.11)21. Although these results are promising, there is currently insufficient data to support the 
use of Tolvaptan for people with ADPKD under the age of 18 years. 
 
2.2 CHRONIC KIDNEY DISEASE STAGES 

 
RECOMMENDATION 

We recommend initiating Tolvaptan in patients with the following eGFR criteria: 

▪ England & Wales: CKD stage 2-3 (30-89 ml/min/1.73m2) 
▪ Scotland: CKD stage 1-3 (eGFR ≥ 30 ml/min/1.73m2) 

 
Measurements of eGFR should be confirmed by two blood tests, at least 72 hours apart, and without intercurrent 
illness. In situations where eGFR reporting does not differentiate between CKD stages 1 and 2, it is recommended that 
the 2021 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation should be used. 
− MDCalc » CKD-EPI equations for Glomerular Filtration Rate (GFR) 
 
Guidance from NICE excludes patients with stage 1 CKD (eGFR ≥90 ml/min/1.73m2). This was based on the less 
favourable cost-benefit analysis of Tolvaptan in patients with stage 1 CKD who showed a non-significant eGFR slope 
despite a significant reduction in TKV increase5. We recommend that people with ADPKD and stage 1 CKD should 
undergo serial risk evaluation with a review of symptoms, family history of age at kidney failure as people with stage 
1 CKD may be at risk of rapid disease progression. In England, Wales and Northern Ireland the Mayo Imaging 
Classification or PROPKD score could be used to identify rapid progressors prior to the initiation of Tolvaptan when 
eGFR ≤89 ml/min/1.73m2, see section 3.3.  However, in Scotland, people with CKD stage 1 are eligible to receive 
Tolvaptan under the approval issued by the SMC6. 
 
In the natural history of ADPKD, there is often initial compensatory glomerular hyperfiltration leading to eGFR changes 
occurring later in the disease process22, 23. Thus, eGFR should be determined after control of blood pressure (usually 
with renin-angiotensin system blockade in this patient group). In the early stages of ADPKD, eGFR may not be 
sufficiently sensitive to measure any change22, 24. Increases in TKV prior to any changes in eGFR have led to TKV being 
validated as a prognostic marker22. 
 
 
 
 
 
 
 
 
 
 

https://www.mdcalc.com/calc/3939/ckd-epi-equations-glomerular-filtration-rate-gfr
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Section 3: Confirmation of rapidly progressive disease or high risk of 
progression 
 
3.1  OVERVIEW OF CRITERIA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 RAPIDLY PROGRESSIVE DISEASE 

 

RECOMMENDATION 

We recommend that a definition for evidence of rapid disease progression and eligibility for Tolvaptan is: 

A sustained decline in eGFR of ≥3 ml/min/1.73m2 per year (at least 5 measurements over 4 years) 

 
ADPKD is typically considered a slowly progressive disease with the development of kidney failure occurring over many 
decades. However, there is marked intra and interfamilial heterogeneity in the rate of progression25. 
 
 

“At risk of rapid disease progression”

Indica�on for treatment

Not at risk for rapid progression or outside indica�on

No indica�on for treatment

Ini�a�on of Tolvaptan should be offered to pa�ents with
1) Confirmed ADPKD diagnosis
2) ≥18 years old
3) England and Wales: CKD 2-3 (eGFR 30-89*)

Scotland: CKD 1-3 (eGFR ≥30*)

Imaging predic�on models
Any 1 of the following:

a) Kidney length ≥16.5cm (≤46 years)

b) Total kidney volume ≥750ml (≤50 years)

c) Mayo class 1C-E (18-80 years)

Gene�c-clinical tool
PROPKD score ≥ 6

ΔeGFR >3 ml/min/1.73m2

per year over 4 years
“Risk of rapid disease progression”

Indica�on for treatment

Yes

No

No Yes

Assess for risk of rapid disease progression:

and/or
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We propose that historical changes in eGFR over time provide the most robust evidence of disease progression. Rapid 
disease progression in ADPKD can be defined as a sustained decline in eGFR of ≥ 3 ml/min/1.73m2 per year with at  
least 5 measurements over the course of 4 years. The Mayo Imaging Classification system reported that people with 
typical ADPKD have an annual decline of 2.63 ml/min/1.73m2 for men and 2.43 ml/min/1.73m2  for women26. 
Furthermore, TEMPO 3:4 and REPRISE reported an average decline of 3.5 ml/min/1.73m1, 3. As a result, we recommend 
that rapid disease progression can be defined by an annual decline of 3 ml/min/1.73m2 when this decline can be 
attributed to ADPKD progression. Due to the day-to-day fluctuations in eGFR, this decline in kidney function requires 
measurement over a period of follow-up27. There is also a small sub-group of people with ADPKD that have non-linear 
eGFR loss28. Consequently, we suggest obtaining at least five serum creatinine values over a period of ≥4 years. In 
people who may become pregnant, baseline kidney function should only be assessed from 3 months post-partum to 
account for known physiological changes in eGFR associated with pregnancy29. 
 
When eGFR loss points towards rapid disease progression in elderly patients, it is important to exclude other causes 
other than ADPKD. In younger patients, reduced kidney function in the absence of known factors leading to acute 
fluctuations is likely to be the result of ADPKD itself and reflect disease progression4. 
 
In the previous commentary on the NICE guideline on Tolvaptan for treating autosomal dominant polycystic kidney 
disease, evidence of rapid disease progression was defined as  a decline in eGFR >5  ml/min/1.73m2 over 12 months 
based on the KDIGO definition of “rapidly progressive CKD”30. However, this acute decline is rarely seen among people 
with ADPKD in clinical practice and acute causes other than ADPKD progression should be considered. For this reason, 
this potential criterion has been removed from the updated commentary1-3.  
 
 
3.3 HIGH RISK OF DISEASE PROGRESSION 

 

RECOMMENDATION 

We recommend assessment for risk of disease progression if there is a lack of evidence for rapid disease 
progression based on eGFR criteria. This evidence can be based on diagnostic imaging and/or genetic testing.  

Risk of disease progression can be determined by the following methods: 
• Kidney length ≥16.5cm (≤46 years only) - USS imaging) 
• TKV ≥750ml (≤50 years only) - MRI/CT imaging 
• Mayo Imaging Class (classes 1C-E) - MRI/CT imaging 
• PROPKD score (scores ≥6) 

 
A number of markers have been associated with a more severe disease course in ADPKD so may predict kidney 
outcome prior to any decline in eGFR. Some markers have been incorporated into different prediction models 
including age, sex, htTKV, variant type and clinical complications31, 32. People who lack evidence of previous rapid eGFR 
loss should be assessed for their risk of disease progression. This evidence can take the form of genetic, clinical or 
imaging prognostic markers.  
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3.3.1 Risk prediction using imaging modalities 
 
A. Kidney length (KL) 
The Consortium for Radiologic Imaging Study of PKD (CRISP) studies suggest that a cut-off kidney length of 16.5 cm, 
measured by US or MRI, predicts the development of CKD stage 3a over a period of 8 years (sensitivity 85% and 
specificity 92%). The comparison of US and MRI demonstrated a similar ability to predict disease progression through 
kidney length. Given that US is more readily available, more cost-effective and does not have any restrictions in terms  
of metallic clips or other implanted devices, there should be a preference for USS over MRI when measuring KL33. 
Therefore, we recommend that an average kidney length of greater than 16.5cm in those aged 46 or younger (upper 
age limit of CRISP) is regarded as evidence of high risk of rapidly progressive disease. 
 
It is important to note that kidney length cannot reliably differentiate between ADPKD-PKD1 and ADPKD-PKD2 which 
have different risks of disease progression. Furthermore, the use of kidney length alone may delay treatment initiation 
for younger people with ADPKD with a kidney size smaller than 16.5cm who might be at high risk for progression34. 
Thus, using a finding of a kidney length of <16.5 cm alone may not be an adequate method to exclude those with high 
risk for progression35. The use of kidney length alone might also misclassify people with atypical ADPKD (Mayo Class 
2), which is often focal with few but large kidney cysts, as rapid progressors34. Thus, we suggest that the best use of 
kidney length as a predictor of rapid progression is in those with typical ADPKD (class 1). 

A recent longitudinal study reported that the combination of ultrasound determined height-adjusted mean kidney 
length (ht-MKL >9.5 cm/m) and a PKD1 truncating variant conferred a 100% positive predictive value for rapid disease 
progression (eGFR>2.5ml/min/1.73m2) in patients over the age of 40 and for kidney failure before the age of 60. 
Height-adjusted kidney length alone (ht-MKL >9.5 cm/m) had positive and negative predictive values of >80% for the 
likelihood of kidney failure before the age of 6036.  
 
B. Total kidney volume (TKV) 
The extended observations of the CRISP study demonstrated that participants with a TKV ≥600ml/m predicted the risk 
of developing KF37. Following this, the TEMPO 3:4 and REPRISE trials included a minimum TKV of 750ml and an age less 
than or equal to 50 years as an inclusion criterion for participation in these trials1, 3. Other countries have utilised a 
TKV ≥750ml as an approved indication of Tolvaptan for people with ADPKD in Japan38. Therefore, we recommend that 
a TKV ≥750ml can be used as a marker of disease burden and high risk of disease progression in individuals aged 50 
years or younger. 
 
In the previous commentary on the NICE guideline on Tolvaptan for treating autosomal dominant polycystic kidney 
disease, there was the inclusion of >5% per annual change in TKV with 3 measurements over 2-3 years. However, this 
is difficult to measure in clinical practice and anecdotally very few patients have been started on Tolvaptan in the UK 
for this indication. 
 
C. Mayo classification 
If MR or CT imaging has been performed in an individual, this can be used to determine their Mayo Imaging Class 
(MIC). This uses a single measured or estimated TKV based on MR/CT imaging adjusted for age and height. It has been 
validated as a sensitive prognostic marker for people aged 15 to 80 years with “typical” ADPKD predicting their risk of 
disease progression to kidney failure26. The MIC has also been validated in several independent cohorts and compares 
favourably to models based on genetic information39. The definition of “typical” (Class 1) which describes the majority 
of people with ADPKD is somewhat subjective but is defined as “bilateral and diffuse distribution, with mild, moderate 
or severe replacement of kidney tissue by cysts, where all cysts contribute similarly to TKV”. The 4-9% of people with 
ADPKD not fitting this description are classified as “atypical” (Class 2) and are not further classifiable in this imaging 
scheme26. The Mayo Imaging Classification is included in Appendix 2. 
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People with ADPKD classified as Class 1C-E according to the MIC are at risk of rapid disease progression26. If height 
measurements are not available, a single TKV based on MR imaging ≥750ml can be used as a predictor of rapid disease 
progression in people with ADPKD aged 18-50 years25. People with ADPKD classified as Class 1A-B, Class 2 and TKV 
<750ml are considered to have a low risk of progression26. 
 
3.3.2 Risk prediction using genetic and clinical factors 

Knowledge of the underlying pathogenic variant in an individual may be useful in predicting their risk of disease 
progression. Genetic analysis in multiple large cohorts in several countries has shown that there is a strong association 
between the type of genetic change responsible for ADPKD and the median age at kidney failure. Protein truncating 
variants in PKD1 were the most common and associated with the most severe prognosis with a median age at kidney 
failure of 55 years. This compares to a median age of kidney failure for missense PKD1 variants of 67 years and PKD2 
variants of 79 years40. 
 
A scoring system, PROPKD Score, that incorporates genetic, sex and other clinical information (presence of 
hypertension or symptomatic cyst haemorrhage/infection/pain before the age of 35) has performed well at identifying 
the risk of early-onset kidney failure. A score of <4 had an 81.4% negative predictive value and scores >6 had a >90% 
positive predictive value for kidney failure before 60 years old. Therefore, we recommend that scores of 6 or more 
constitute evidence of high risk for rapidly progressive disease40. This is summarised in Table 3 and more details are 
provided in Appendix 3. 
 
An online calculator is available which calculates the PROPKD Score and provides information on the risk of progression 
to KF.  
− ADPKDsim » PROPKD Score 

 
Table 3. PROPKD score40 

 

 PROPKD score Points 

Sex 
Female 
Male 

0 
1 

Hypertension 
< 35 years 

No 
Yes 

0 
2 

First urological event 
< 35 years* 

No 
Yes 

0 
2 

Variant type 
PKD2 

PKD1 non-truncating 
PKD1 truncating 

0 
2 
4 

* A urological event is defined by frank haematuria, cyst infection or flank pain related to cysts 

 

 

  

https://adpkdsim.org/expert/prognostic-tools/propkd-score
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Section 4: Confirmation of no exclusions to treatment 
 

RECOMMENDATION 

We recommend that people with ADPKD should be assessed for potential contraindications/precautions prior to 
Tolvaptan initiation. 

 
 

4.1 MANUFACTURER RECOMMENDATIONS 

Recommendations of information to discuss with patients prior to prescribing Tolvaptan and a checklist of 
contraindications and precautions associated with comorbidities have been prepared by Otsuka, Appendix 4. The main 
components are summarised below. 
 
Contraindications33 
If any of the following apply to the patient then they should not be treated with Tolvaptan: 

• Elevated liver enzymes 
• Hypersensitivity to the active substance or any of its constituents 
• Volume depletion 
• Uncorrected hypernatraemia (> 145 mmol/L) 
• Inability to perceive or respond to thirst 
• Pregnancy 
• Breastfeeding 
• Anuria 

 
Precautions33 
If any of the following apply to the patient then Tolvaptan may be prescribed with caution along with appropriate 
monitoring: 

• Severe hepatic impairment (Child-Pugh class C) 
• Cirrhosis  
• Limited access to water  
• Dehydration 
• Partial obstruction of urinary outflow 
• Fluid and electrolyte imbalance 
• Serum sodium abnormalities 
• Anaphylaxis 
• Lactose and galactose intolerance 
• Diabetes mellitus 
• Elevated uric acid concentration 
• Use of medicines likely to interact with Tolvaptan 
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4.2 PREGNANCY AND BREAST-FEEDING 

 

RECOMMENDATION 

We do not recommend Tolvaptan use in people who are pregnant or breast-feeding. 

We recommend advising people who may become pregnant of the potential teratogenic risk of Tolvaptan and 
encourage them to use contraception. 

 
Tolvaptan has been demonstrated to be teratogenic in animal models at maternally toxic doses, approximately 1-4 
times the recommended dose of 90mg/30mg once daily. Thus, the manufacturer recommends that Tolvaptan is 
contraindicated during pregnancy41. They recommend using contraception for at least four weeks before starting and 
for four weeks after stopping Tolvaptan. We recommend that people who may become pregnant should be advised 
of the risks and encouraged to use contraception41.  
 
It is not known whether Tolvaptan is excreted in human milk, what effects there are on the breast-fed infant or the 
effects on milk production. Animal studies have shown the excretion of Tolvaptan in milk41. The manufacturer advises 
people not to breastfeed while taking Tolvaptan and to delay breastfeeding for four weeks after stopping Tolvaptan42.  
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Section 5: Initiation, titration and drug interactions 
 
5.1 TOLVAPTAN DOSING 

 

RECOMMENDATION 

We suggest a starting dose of Tolvaptan 45mg in the morning and 15mg 6-8 hours after the first dose.  

We suggest doses should be up-titrated based on healthcare professional preference. Some centres increase doses 
at 28day intervals in accordance with standard pack sizes of Tolvaptan.  

We suggest titrating to a maximum dosage of 120mg per day (90mg/30mg) in all patients unless not tolerated or 
contraindicated. 

 
Tolvaptan for ADPKD is taken as a split dose due to its half-life with a maximum daily dose of 120mg based on the 
TEMPO 3:4 trial where 90mg/30mg was the highest tolerated dose1. Tolvaptan is available in 15mg, 30mg, 60mg, 90mg 
preparations. 
 
It is recommended that Tolvaptan is initiated at a 60mg daily dose, split into 45mg in the morning and 15mg 6-8 hours 
after the first dose. It is advised that Tolvaptan is taken as early as possible to ensure that the second dose is as far 
away from bedtime as possible. People taking Tolvaptan aim to try and take the final dose before 5pm to reduce 
nocturnal symptoms. Please note that these times should be adjusted for people working non-traditional working 
patterns to align with their waking times whilst maintaining the specified time interval between doses. There is 
currently no published advice on the optimal titration regime.  
 
The Summary of Product Characteristics (SPC) for Tolvaptan states that co-administration with a high-fat meal 
increases the peak concentration of Tolvaptan. This has been shown for only 90mg doses and not 30mg or 60mg 
doses43. This food effect is unlikely to be clinically significant but this finding has led the manufacturer to advise that 
the morning dose be taken under fasting conditions (30 minutes before the morning meal). Other clinical information 
sources such as the BNF, Martindale and Lexicomp do not give this advice. Furthermore, this morning timing of 
Tolvaptan doses was not undertaken in clinical trials. Finally, having to wake 30 minutes earlier in the morning could 
have a considerable impact on patients who may already have disturbed sleep due to nocturnal aquaretic effects. We 
recommend a pragmatic approach to this issue and provided the patient is not having a very high-fat meal, they may 
take the morning dose with or without food. 
 
Tolerability can be dose-dependent. in the TEMPO 3:4 study, an initial titration was included to allow patients to slowly 
adjust to the effects of the drug or to continue at a lower dose depending on tolerability44. We recommend up-titrating 
to the maximum daily dose of 120mg at 28 day intervals since Tolvaptan is generally supplied as a 28 tablet pack size. 
Tolerability may be higher in those with a lower eGFR as demonstrated in the TEMPO3:4 trial1. In those who do not 
tolerate the starting daily dose of 60mg (45mg/15mg) a reduction in dose can be considered if the alternative is 
cessation. This approach is summarised in Figure 3. 
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Figure 3. – Dosing regime and titration steps for Tolvaptan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.2 DRUG INTERACTIONS 

 

RECOMMENDATION 

Special care should be given when prescribing Tolvaptan alongside drugs that interfere with the action of CYP3A4.  

Tolvaptan dose adjustment should be considered with concurrent use of strong or moderate CYP3A4 inhibitors but 
not with CYP3A4 inducers. 

 
The British National Formulary (BNF) lists the drug interactions that can occur with concurrent use of Tolvaptan. These 
recommendations are included in Appendix 5. Tolvaptan is metabolised by the microsomal P450 drug-metabolising 
enzyme known as CYP3A4, so Tolvaptan levels can be influenced by inhibitors and inducers of this enzyme45.  
 
Medications can interact with Tolvaptan with four main consequences:  

A. Increase exposure to Tolvaptan 
B. Decrease exposure to Tolvaptan 
C. Increased risk of hyperkalaemia 
D. Tolvaptan increases exposure to other medication 

 
A. Increase exposure to Tolvaptan (CYP3A4 inhibitors) 

The manufacturer advises reducing the dose of Tolvaptan with concurrent use of strong and moderate CYP3A4 
inhibitors. The advised adjustments are indicated in Table 4. 
 
 
 

15mg=15mg

60mg 30mg 90mg=+

First dose 6-8 hours later Total daily dose

120mg90mg =+ 30mg

45mg=+30mg 15mg

30mg=+15mg 15mg

60mg=+45mg 15mg

Up-�tra�on steps

Down-�tra�on steps

STARTING  DOSE



   

UKKA Commentary: Tolvaptan for ADPKD – March 2024   25 

 

Table 4. Tolvaptan dose adjustments for strong and moderate CYP3A4 inhibitors46 

  Dose adjustment 

  Strong inhibitors Moderate inhibitors 
To

ta
l d

ai
ly

 d
os

e 120mg 
30mg 

(potential reduction to 15mg) 
60mg 

90mg 
30mg 

(potential reduction to 15mg) 
45mg 

60mg 15mg 30mg 

 
B. Decrease exposure to Tolvaptan (CYP3A4 inducers) 

The manufacturer does not advise dose adjustment of Tolvaptan with concurrent use of strong or moderate CYP3A4 
inducers46. 
 
C. Increased risk of hyperkalaemia 

Tolvaptan is associated with an acute reduction of extracellular fluid volume which could result in increased serum 
potassium levels. Certain drugs such as ACEi/ARBs may increase the risk of hyperkalaemia when combined with 
tolvaptan. 
 
D. Tolvaptan increases exposure to other medication 

Tolvaptan may increase the effects of the following medications: digoxin, dabigatran, sulfasalazine and metformin. 
Due to its mechanism of action, Tolvaptan may also reduce the effect of vasopressin analogues such as desmopressin 
which is used to increase clotting factors or control urine output/bedwetting47. 
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Section 6: Monitoring during Tolvaptan therapy 
 
6.1 MONITORING RESPONSE TO TOLVAPTAN AND THERAPEUTIC EFFICACY 

 

RECOMMENDATION 

We do not recommend any specific monitoring for Tolvaptan treatment response or efficacy. 

 
There are no currently validated markers that monitor or predict the effect of Tolvaptan on GFR or TKV at an individual 
level. Effective blockade of the V2 receptor may be assessed by measuring urine osmolality. Although the lowering of 
urine osmolality and increased aquaresis reflects adherence, there is insufficient evidence for this to be a marker of 
treatment efficacy since it may be affected by fluid intake48. The increase in copeptin associated with Tolvaptan use 
suggests it’s potential role as a biomarker though there is currently insufficient data to recommend it’s use in clinical 
practice49. Changes in eGFR and TKV on Tolvaptan treatment have been compared with trends in pre-treatment data 
or with predictions based on the Mayo imaging classification. However, the validity and sensitivity of these approaches 
have not been established so they are not currently recommended for use in individual patients1-3.  
 
6.2 KIDNEY FUNCTION MONITORING 

 

RECOMMENDATION 

We recommend measuring kidney function monthly in line with liver function monitoring. An initial decline of 3-
9% in eGFR may be expected when Tolvaptan is started which is reversible on cessation.  

We recommend the timing of the decision to stop Tolvaptan when approaching kidney failure should be made 
between the person with ADPKD and their responsible healthcare professional.  

Following the initiation of kidney replacement therapy, we recommend that Tolvaptan should be stopped. 

 
A decline of 3-9% in eGFR may occur following the initiation of Tolvaptan but is reversible on cessation of treatment1-

3. This degree of decline in eGFR depends on the baseline kidney function. This is comparable to the acute decline in 
eGFR observed on starting angiotensin-converting enzyme inhibitors (ACEi) and angiotensin receptor blockers (ARBs). 
We recommend that kidney function should at least be checked on the same schedule as for liver function test 
monitoring monthly for the first 18 months then every 3 months.  
 
The REPRISE trial demonstrated that Tolvaptan is effective down to the lower eGFR limit of 25 ml/min/1.73m2. At 
present, there have been no published trials on eGFR levels below 25 ml/min/1.73m2. For this reason there is no 
specific eGFR at which Tolvaptan should be stopped. The BNF suggests stopping Tolvaptan at CKD stage 5 (eGFR 
<15ml/min/1.73m2). We recommend that people with ADPKD who are started on kidney replacement therapy should 
no longer be receiving Tolvaptan. The decision to stop Tolvaptan as the person with ADPKD approaches kidney failure 
should be based on shared decision-making between the individual and their healthcare professional. Consideration 
must be given to fluid balance and restriction at low eGFRs alongside patient tolerability and preference. This may lead 
to a small increase in eGFR on cessation of Tolvaptan1-3.  
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6.3 LIVER FUNCTION MONITORING 

 

RECOMMENDATION 

We recommend measuring liver function monthly during the first 18 months of treatment then 3 monthly 
afterwards. 

 
Liver function tests are mandated prior to the initiation of treatment and monthly for 18 months then 3 monthly after 
that. This is based on the finding of the REPRISE trial that nearly all cases of treatment-associated liver abnormalities 
occurred within the first 18 months1, 4. See section 7.3 for specific advice regarding the management of elevated liver 
enzymes. 
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AQUARETIC

More common side effects are in bold and fuchsia

RENAL
Polyuria

Nocturia

Pollakiuria

Kidney pain

Urinary tract infec�on

Haematuria

Reduced/absent 
bladder sensa�on

Urinary reten�on

Thirst

Polydipsia

Dry mouth

Dehydra�on

GASTROINTESTINAL

Elevated AST

Elevated ALT

Cons�pa�on

Diarrhoea

Nausea

OTHER
Back pain

Headache

Fa�gue

Hypertension

Hyperuricaemia

Gout

Upper respiratory
tract infec�ons

Peripheral oedema

 
Section 7: Management of side effects and adverse effects 
 
7.1 OVERVIEW 

 

RECOMMENDATION 

We recommend discussing side effects with patients and providing written patient information prior to initiating 
Tolvaptan.  

We recommend withholding Tolvaptan during periods of acute illness due to the increased risk of dehydration. This 
can be described as “sick day guidance” as advised for ACEi/ARBs. 

 
The use of Tolvaptan in people with ADPKD is associated with common and rare side effects1, 3. The side effects 
reported in the TEMPO 3:4 and REPRISE trials are included in Figure 1 which has been adapted from Raina et al50. 
These side effects observed when taking Tolvaptan have been observed to change in frequency depending on the dose 
of Tolvaptan. Generally aquaretic side effects (polyuria/pollakiuria/nocturia), fatigue and dizziness increase with an 
increase in Tolvaptan dose (total daily dose 30mg to 60mg)51. 
 

Figure 1. Common side effects of Tolvaptan by category50 

 

 

 

 

 

 

 

 

 
 
Patients and their general practitioners should be advised to withhold Tolvaptan and to increase hydration in the 
setting of acute illness that could lead to dehydration or interfere with adequate hydration, when insensible water 
loss is increased in warm weather or when water access is restricted9. In the case of acute illnesses, this can be 
described to patients as “sick day guidance” as for other medications such as ACEi/ARBs52. We recommend advising 
people with ADPKD taking Tolvaptan to restart taking Tolvaptan 24 hours after recovering from the acute illness. 
Tolvaptan should be held for 24-48 hours before elective surgeries and not restarted until patients are able to maintain 
adequate hydration9. 
 
Prescribers and people with ADPKD should be aware of the increased risk of hypovolaemia when Tolvaptan is co-
administered with other medications such as diuretics. It may be appropriate to consider the need and suitability for 
continuation of both medications due to the increased risk of hypovolaemia, hypernatremia and kidney injury.  
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Although the interactions between sodium-glucose transport protein 2 (SGLT2) inhibitors and Tolvaptan have not been 
sufficiently investigated, co-treatment may lead to increased diuretic effects, glomerular haemodynamic changes and 
subsequent reduction in eGFR53.  
 
7.2 AQUARETIC SIDE EFFECTS 

 

RECOMMENDATION 

We recommend carefully counselling patients and provide practical suggestions on minimising problems with 
aquaretic side effects, especially the reduction of dietary sodium intake, and how to manage this in daily life. This is 
particularly important for people with earlier stage ADPKD. 

 
Tolvaptan is a selective V2 vasopressin receptor (V2R) antagonist. It competes with vasopressin for binding to V2R thus 
preventing the translocation of aquaporin-2 water channels in the kidney collecting duct54. This results in increased 
free water excretion and the commonly experienced side effects of polyuria, nocturia, pollakiuria, polydipsia, thirst, 
dehydration and dry mouth55. Tolvaptan leads to a maximally dilute urine. In later stage ADPKD, the impairment in 
urine concentrating capacity leads to lower 24hr urine volumes on treatment compared to people with early-stage 
disease. Nonetheless, the latter have the most to gain from taking Tolvaptan but will likely experience more aquaretic 
side effects influencing tolerability56.  
 
Some measures may make the aquaretic side effects more manageable: 

• Time-dependent attenuation 
• Dietary changes 
• Pharmacological 

 
7.2.1 Time-dependent attenuation 

It is recommended that people with ADPKD are advised to start Tolvaptan on a weekend or when they are not at work 
to help them adjust to the aquaretic response9. The timing of the second dose (not too late in the afternoon) may help 
to prevent excessive nocturia. A reduction of the second dose may be considered if nocturia remains a significant issue 
but this may reduce treatment efficacy. 
 
7.2.2 Dietary changes 

Dietary changes that reduce osmolar loads, such as a moderate reduction in salt and protein intake, may help to reduce 
the aquaretic effect of Tolvaptan57, 58. Low sodium intake in people with ADPKD receiving Tolvaptan reduces natriuresis 
and resultant urine volume in addition to lowering blood pressure56, 58. We recommend advising patients to avoid 
foods with high salt content. These include tinned foods, instant mixes, condiments, snack foods, pre-prepared foods, 
soft drinks and fast food. People taking Tolvaptan should be advised to read food labels and aim to eat less than 5 
grams of sodium per day58-60. We recommend a low sodium diet, especially later in the day, to potentially address 
some of the aquaretic side effects associated with Tolvaptan.  
 
In general, people with CKD are recommended to avoid extremes in protein intake with current KDIGO guidelines 
suggesting 0.8 g/kg/day in adults with an eGFR <30 ml/min/1.73m2 at risk of progression61. There are many guidelines 
that give differing and somewhat conflicting guidance on protein intake62. A low protein diet (<0.6 g/kg/day) has not 
been shown to slow the rate of ADPKD progression and may increase the risk of malnutrition60, 63. At the 2015 KDIGO  
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controversies conference on ADPKD, there was no specific recommended protein intake for ADPKD30. Theoretically, a  
low protein diet may reduce aquaretic side effects57. However, there is no evidence to support this at the current time. 
We would recommend a moderate protein intake of 0.8-1.0 g/kg/day for people with ADPKD including those on 
Tolvaptan.  
 
Caffeine is a known stimulus for AMP accumulation and is associated with hypertension33. However, the effects of 
caffeine on natriuresis and diuresis are not fully understood. We recommend a moderate caffeine intake, especially 
later in the day, to potentially address some of the aquaretic side effects associated with Tolvaptan. This should in 
particular influence the severity of nocturia.  
 
7.2.3 Pharmacological 

Thiazide diuretics have been demonstrated to be effective in reducing polyuria by up to 50% in people with 
nephrogenic diabetes insipidus; the mechanism behind this paradoxical antidiuretic effect has not been fully 
elucidated64. A small-scale trial has suggested that the mechanism of action of thiazide diuretics may be an option to 
improve the tolerability of Tolvaptan and adherence in the management of ADPKD65. However, at present there is 
insufficient evidence to recommend their use in clinical practice. 
 
 
7.3 WATER INTAKE 

 

RECOMMENDATION 

We suggest that a clinical assessment should be performed prior to initiation to identify risk factors for dehydration, 
fluid retention and/or dilution hyponatraemia. 

We suggest that people with ADPKD, normal thirst and an eGFR >30 ml/min/1.73m2 should be informed of the 
increased need for hydration throughout the day and to ensure regular access to fluids. 

We suggest that people with ADPKD and an eGFR <30 ml/min/1.73m2 or those with a clinical contraindication to 
high fluid intake should drink to thirst and/or follow individualised clinical advice. 

 
Enhanced thirst and heightened fluid consumption represent prevalent side effects of Tolvaptan, often encountered 
due to the compensatory replacement of fluids lost through urine. For this reason, particular attention should be given 
to individuals lacking regular access to fluids, facing challenges achieving high fluid intake or encountering conditions 
that elevate the risk of fluid loss.  
 
People with ADPKD commencing Tolvaptan therapy should undergo a thorough screening during their initial 
assessment. This should aim to identify potential issues relating to fluid intake and gauge their ability to accommodate 
the increased fluid requirements in conjunction with their lifestyle and existing comorbidities.  
 
People with a compromised capacity to perceive and communicate thirst may have insufficient fluid intake leading to 
a higher risk of dehydration and hypernatraemia. The increased fluid intake necessitated by Tolvaptan therapy may 
result in acute urinary retention should any degree of urinary outflow obstruction be present e.g. prostatic 
hypertrophy66. Any clinical history suggestive of retention should be investigated through undertaking a post-void 
bladder scan and correction considered prior to starting Tolvaptan66. In these scenarios, a risk-benefit assessment 
should be undertaken as part of the shared decision-making process. 
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During therapy with Tolvaptan patients are advised to drink plenty of fluids spread across the day and night if awake.  
However, there is no clear advice on the precise volumes recommended49. Patients are often advised to match their 
urine output but this can be difficult to measure in practice. Patients with a reduced kidney function (<30 
ml/min/1.73m2) or comorbidities such as heart failure should be advised to drink to thirst or have a lower fluid intake 
recommendation due to the risk of fluid overload. 
 
 
7.3 DRUG-INDUCED LIVER INJURY 

 

RECOMMENDATION 

We recommend that following the initiation of Tolvaptan, patients should be informed of the potential risk and 
encouraged to self-report symptoms of liver injury. 

We recommend withholding Tolvaptan in the event of suspected drug-induced liver injury to allow time to exclude 
other causes. Liver enzyme levels should be monitored until levels return to normal or their baseline. 

 
Idiosyncratic drug-induced liver injury (DILI) is an unpredictable type of liver injury following exposure to medication 
within the recommended dose. Onset can occur from a few days to months post-exposure. It encompasses the whole 
spectrum from asymptomatic elevation in liver enzymes to acute liver failure67. Thus, it is important to educate people 
taking Tolvaptan on the potential symptoms of liver injury as these could occur between clinic visits. Healthcare teams 
should aim to review patients with signs or symptoms of liver injury within 48 hours. In the TEMPO 3:4 trial, DILI was 
a rare side effect in people taking Tolvaptan1. The approach to monitor liver enzymes monthly for the first 18 months 
followed the finding of no cases of severe DILI after 18 months2. The degree of elevation of liver enzymes does not 
accurately reflect the severity of the liver injury or predict clinical outcomes68.  
 
Thresholds to define DILI include (adjusted Hy’s law)69, 70: 
 

 
 
The most critical step is the timely recognition of liver injury and withdrawal of Tolvaptan. Alternative diagnoses should 
be excluded whilst Tolvaptan is withheld67. This should include an initial clinical assessment considering other causes 
of elevated liver enzymes and a standard liver aetiology screen71.  
 
Standard liver aetiology screen71:  
Viral hepatitis screen:  Hepatitis A virus antibody (IgM), Hepatitis B virus surface antigen (Anti-HBs), Hepatitis C 

virus antibody (with PCR if positive), Hepatitis E virus antibody (IgM), CMV antibody (IgM), 
EBV antibody (IgM) 

Autoimmune screen:  Antinuclear antibody (ANA), Antimitochondrial antibody (AMA), Smooth muscle antibody 
(SMA) 

Iron studies:  Ferritin, Transferrin saturation (TSAT) 

Immunoglobulins: IgA, IgG, IgM 

 

± +1 2 3ALT
> 3x upper limit of normal 

Bilirubin
> 2x upper limit of normal 

No other cause found 
for hepatocellular injury
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Ultrasound imaging 
The increase in liver enzymes is generally reversible following cessation of Tolvaptan and severe drug-induced liver 
injury is rare1. In people with ADPKD who are found to have DILI after reinitiation, Tolvaptan should be stopped and 
re-exposure should not be attempted9. A stepwise algorithm to suspect, diagnose and manage idiosyncratic DILI in 
association with Tolvaptan is proposed in Figure 2. A more conservative upper limit for ALT has been chosen to indicate 
when Tolvaptan should be held with monitoring and work-up for other causes. 
 
We recommend that blood tests should be repeated within 48-72 hours in line with the clinical trials. However, it may 
take up to 7-10 days for any changes in liver enzymes to take affect based on the half-life of liver enzymes. The half-
life in circulation for ALT is 47 hours, ALP is around 1 week and initially fast then slow decline in bilirubin levels 
(bimodal)72. However, this interval between blood tests should be shortened if the presenting individual’s clinical 
condition warrants a quicker response.  
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Liver enzymes return to 
normal?

RESTART TOLVAPTAN at lower 
dose with frequent monitoring

PERMANANTLY 
DISCONTINUE TOLVAPTAN

All pa�ents with a possible drug -induced liver injury should be 
followed up un�l all abnormali�es return to normal or baseline

Recurrence of 
elevated liver enzymes?

Weekly liver enzymes

No

ALT
> 2x upper limit of normal 

Bilirubin
>2x upper limit of normal

HOLD TOLVAPTAN

WORK-UP FOR CAUSES OF LIVER INJURY

Monthly liver enzyme 
monitoring or incidental bloods

Signs and symptoms highly 
sugges�ve of liver injury

e.g. fa�gue, nausea, vomi�ng, anorexia, right 
upper quadrant pain, fever, rash, jaundice, 

pruritus, abdominal distension/ascites

Review and check liver enzymes 
within 48 hours if possible

Yes

Stable or improvement in repeat 
liver enzymes in 7-10 days

Consider referral to hepatology
*Urgent i f jaundice or coagulopathy*

Alterna�ve cause confirmed RESTART TOLVAPTANNo alterna�ve cause confirmed

Repeat liver enzymes in 7-10 days

Consider other medica�ons, alcohol excess, sepsis and heart failure

Viral hepa��s screen (Hep A, B, C, E, CMV IgM and EBV IgM)
Auto-immune liver screen (ANA, AMA and SMA)

Iron levels (ferri�n and TSAT)
Immunoglobulin levels (IgG, IgA and IgM)

Hepatobiliary imaging (ultrasound)

Consider referral to hepatology
*Urgent i f jaundice or coagulopathy*

Yes

No

Yes

Abbreviations: Alanine phosphatase (ALP), Alanine transaminase (ALT), Antinuclear antibody (ANA),
Antimitochondrial antibody (AMA), Smooth muscle antibody (SMA)

±

No

 

Figure 2. Recommendations for evaluation and management of suspected drug-induced liver injury 
(adapted from Chebib et al9 and British Society of Gastroenterology71) 
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7.4 OTHER SIDE EFFECTS 

7.4.1 Gout 

Urate levels can be elevated following the initiation of Tolvaptan54. However, this is rarely clinically significant in clinical 
practice. In the event of recurrent gout, we would recommend introducing dietary changes and considering starting 
allopurinol. If recurrent gout persists, it may be appropriate to reconsider continuing Tolvaptan.   
 
7.4.2 Skin cancer 

In the TEMPO 3:4 trial, a higher number of people with ADPKD who received Tolvaptan reported skin cancer compared 
to placebo, predominantly basal cell carcinoma (0.8% versus 0.2%)1. However, a causal relationship has not been 
established and the incidence was less frequent in the TEMPO 4:4 trial73. At present there is insufficient evidence to 
recommend routine monitoring or screening in the absence of clinical signs or symptoms of skin cancer. 
 
7.4.3 Glaucoma 

In the TEMPO 3:4 trial, there was an unexpected signal in the adverse events for glaucoma amongst people who 
received Tolvaptan compared to placebo (0.7% versus 0.4%)1. Following the trial, the manufacturer engaged an 
independent expert in ophthalmology and no clear or consistent pattern was identified that would attribute these 
events to Tolvaptan73.  For this reason, we do not recommend any changes to the NHS recommendation that the 
general population have their eyes checked every 2 years by an optician. This frequency could change if an abnormality 
is detected or advised to do so by their opticians or opthalmologist74.  
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Section 8: Considerations from a patient perspective 
 
 

RECOMMENDATION 

Based on patients’ perspectives of Tolvaptan we suggest that the following factors should be taken into account 
when Tolvaptan is being considered: 

▪ Impact on lifestyle 
▪ Occupation 
▪ Family planning 
▪ Healthcare appointments 

 
When discussing the benefits of starting Tolvaptan the discussion should include: 
− Slowing of kidney function decline in those at risk of rapid progression 
− Delayed onset of kidney replacement therapy 
− Impact on kidney pain and infections 
 
A shared decision-making approach between physicians, people with ADPKD and their caregivers is important prior to 
initiating Tolvaptan. When discussing potential side effects, it is important to try and present a balanced overview as 
well as discuss ways to help manage them. Some patients report that it is helpful to have supporting documents from 
their medical team to help them advocate for themselves, especially early in their journey on Tolvaptan. 
 
 
8.1 HELPING PEOPLE TO MANAGE WITH SIDE EFFECTS 

It is important that the medical team informs people with ADPKD of the potential side effects that can occur with 
Tolvaptan whilst reassuring them that they can help them to manage these side effects. This balanced approach to 
describing Tolvaptan is important as both patients and doctors can be affected by framing effects75-77. This can include 
timing, lifestyle, employment and healthcare adjustments. 
 
The following advice has been provided in conjunction with expert patient opinions and those from the Tolvaptan 
community support group.  
 
8.1.1 Initiation 

• People with ADPKD who start on Tolvaptan report almost immediate changes in the frequency of urination and 
thirst necessitating increased fluid intake  

• Tolvaptan should preferably be started on a day when the person with ADPKD is not at work or required to travel 
long distances to help them adjust to the immediate aquaretic response9 

• Many people who are taking Tolvaptan have found that they do adjust and they can have an almost “normal” life 
with aquaretic side-effect becomes more tolerable over time (usually a few days to a few months) 

• Sometimes it is just not the right time for an individual to start or continue taking Tolvaptan e.g. temporary 
mobility issues (e.g. injury or fractured bone) or caring for very young children 

• These issues may limit their ability to manage side effects or the need to attend frequent appointments 
• In the case of people of childbearing age, they may wish to delay starting Tolvaptan until after they have had 

children and/or after breast-feeding is complete 
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• People with ADPKD should be given the opportunity to restart Tolvaptan in the future if they remain eligible 

when reassessed. 
 

8.1.2 Timing of doses 

• Take the morning dose as early as possible so the second dose (taken 6-8 hours later) is as far away as possible 
from bedtime e.g. 7am and 3pm. 

• Avoid taking the second dose of Tolvaptan after 5pm. 
• A pragmatic approach to the Otsuka advice of taking the morning dose 30 minutes before food should be taken; 

provided the morning meal is not a high-fat meal then this dose can be taken with or without food. 
 
8.1.3 Fluid intake 

• Drink water instead of drinks with high sugar or fat content, e.g. soft drinks, juices and milk, to avoid excessive 
caloric intake. 

• Cold infuse teabags in water bottles can help people who find drinking plain water difficult. 
• Cold water from a fridge and sparkling water can help to quench excessive thirst more than room temperature 

water, especially in the summer months. 
• In warm and humid weather, water losses can increase by 20-30% so it is important to ensure that additional water 

supplied is readily available. 
• When drinking alcohol, it is important to remain hydrated and drink more water than usual as alcoholic beverages 

may appease some of the thirst sensation. 
• As a vague rule patients should match their fluid intake to their urine output, the average urine output for people 

taking Tolvaptan is 6-8L per day. 
• Patients should be informed of the need to spread out their fluid intake throughout the day and night if awake. 
• Recognising dizziness, light-headedness and pain as indicators of dehydration and a need to drink more water. 
 
8.1.4 Dietary adjustments 

• Avoid processed foods, takeaways and cook from scratch where possible (batch cook and freeze) to manage salt 
intake as people taking Tolvaptan report that a high salt intake can significantly impact thirst, particularly at night. 

• Having the main meal of the day at lunchtime and a light meal in the evening has been reported to help reduce 
water consumption during the night. 

• Avoid or reduce red meat particularly in the evening meal due to the potential increased need for water 
consumption during the night. 

 
8.1.5 Sleep patterns 

• Large volumes of water should be available on the bedside table or similar, to enable easy drinking of water 
overnight (approximately 2L). 

• Patients should try to get an early night as nocturia can reduce the quality and amount of sleep with knock-on 
effects on mental and physical wellbeing. 

• Avoid putting the light on when going to the toilet during the night to make it easier to return to sleep. 
• Avoid looking at clocks, watches and mobile phones when getting up to go to the toilet during the night to make 

it easier to return to sleep. 
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8.1.6 External activities – travel, day-to-day life, entertainment venues, sports events 

• Patients should bring a letter from their nephrologist stating that they need to carry large amounts of water at all 
times and have access to facilities (minimum 2 litres). 

• If patients have long-distance flights or a travelling long distances via motorways, it will not be possible to bring 
the volume of water needed or attend toilet breaks as required so they should be advised to “miss the dose” for 
the day of the trip. 

• When planning long car journeys patients should factor in regular bathroom breaks. 
• Female patients should consider wearing skirts/dresses when driving on motorways in case of unplanned traffic 

jams where there may not be easy access to toilets for some time. 
• Having a good supply of wide-opening vessels, such as old sports water bottles, “just in case” in their vehicle 

coupled with such clothing enables easier and more discreet urination if "caught out". 
• Other “emergency” items to be kept in the car could include paper towels, additional bottles, bucket, blankets for 

privacy etc. 
• Suggest patients buy a “Radar key” so they can access disabled toilets if necessary. 
• Suggest patients obtain a “Just can’t wait” card from the Bladder and Bowel community to show to personnel who 

may be able to help with emergency access to toilets e.g. staff bathrooms (this is now available in a downloadable 
version to mobile phones). 

 
8.1.7 Medical care/Procedures/Drug interactions/Dental care 

• As Tolvaptan is a specialised medication, people with ADPKD on Tolvaptan often have questions that cannot be 
answered by their community team. 

• Patients report that it is helpful for them to have an established plan of whom they could contact outside of clinic 
times for example should they develop a new symptom or are unsure about potential medication interactions. 

• Ensure that each patient has an up-to-date list of medications and fruits that are contraindicated with Tolvaptan. 
• In the case of temporary medications without any alternatives, e.g. antibiotics, it may be best for people with 

ADPKD to temporarily withhold Tolvaptan during the duration of the temporary medication. 
• Patients should have the contact details for their renal nurse if they have any doubts about other medications 

prescribed to them whilst on Tolvaptan. 
• Patients should be aware of the need to check with their nephrologist, specialist pharmacist or renal nurse before 

taking herbal remedies and “supplements”. 
• If the patient is undergoing an operation with a general anaesthetic, it would be advisable not to take Tolvaptan 

for at least 3-4 days before the operation to ensure that Tolvaptan has fully left their system due to the 
dehydration risk whilst fasting. 

• The side effects listed by manufacturers and patient information leaflets were based on those reported in the 
clinical trials, but new symptoms may be described by patients. 

• An overview of all the suspected adverse drug reactions reported through the Yellow Card Scheme in the UK for 
Tolvaptan can be accessed on the MHRA website. 

• It is important to register any suspected adverse drug reactions on the MHRA Yellow Card reporting site. 
• Suggest patients attend their dentist twice per year to monitor their gum health as Tolvaptan leads to significant 

dry mouth. 
 
8.1.8 Employment/Finances 

• Due to the monitoring requirements, people with ADPKD who start taking Tolvaptan need to attend regular 
appointments which can have an impact on their employment, finances and quality of life. 
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• Patients should be aware of local and national support e.g. social services, Kidney Care UK grants. 
• Despite the Equality Act 2010 to protect people from discrimination, some people with ADPKD can experience a 

lack of understanding or difficulties in the workplace78. This is likely related to the clinical features of ADPKD and 
Tolvaptan therapy not being immediately obvious14. 

• Some reasonable adjustments are more obvious such as the need for access to water and bathroom facilities. 
Others are less obvious such as nocturia affecting the length and quality of sleep which can be difficult for jobs 
that involve driving or operating heavy machinery. 

• Patients often benefit if given a letter from their nephrologist which explains the need for regular water access 
and toilet facilities. Two example letters are included in Appendix 7.  

• Simple adjustments could include: 
- Ensuring easy access to refreshment facilities such as water in the workplace. 
- Ensuring bathroom facilities are easily accessible and there is no restriction on “bathroom breaks”. 
- Allowing employees to have flexible working hours if they experience nocturia that affects the quality and 

duration of their sleep. 
- Doing things another way such as allowing someone on Tolvaptan to have their desk nearer to the 

bathroom facilities instead of hot-desking. 
 
8.1.9 Drug holidays 

• “Drug holidays” should be discussed with people with ADPKD when starting Tolvaptan as they can be useful on 
long journeys, holidays or when access to bathrooms may be limited.  

• Frequent or prolonged “drug holidays” should be discouraged as it would mean the person with ADPKD would not 
be getting the full benefit of Tolvaptan. 

• Where possible appointments should be supported through drop-in or drive-through phlebotomy services and 
remote appointments in virtual or telephone clinics. 

 
8.1.10 Patient information/Supporting letters 

• Most kidney units will have a local patient information leaflet on Tolvaptan, for those that do not have one a 
sample leaflet has been included in this commentary, Appendix 6. 

• Patients benefit from having letters from their medical team explaining the reasons for the adjustments required 
when taking Tolvaptan. 

• This is often more useful if signed by the most senior doctor possible. 
• Two letters have been included in Appendix 7 with the second including a reference to the Equality Act in 2010. 
 
8.2 OTHER RESOURCES FOR PATIENTS 

− PKD Charity » Treatment options patient information summary  
− PKD Charity » Learn more about Tolvaptan with Dr Grahame Wood (August 2020) 
− PKD Charity » Tolvaptan Q&A Live with Professor Danny Gale (July 2022) 
− PKD Charity » Tolvaptan the experience so far with Dr Matt Gittus and Sarah Kebbell (November 2022) 
− UHL NHS Trust » Tolvaptan for PKD 
− Kidney Care UK » Financial support 
 
 
 
 
 

https://pkdcharity.org.uk/adpkd/treatment/treatment-options
https://www.youtube.com/watch?v=FpJJcl_jXFw
https://www.youtube.com/watch?v=eYqkYVjvrfI
https://www.youtube.com/watch?v=dRGSWj_8n0M
https://www.youtube.com/watch?v=IpWwOsUTSq0
https://www.kidneycareuk.org/get-support/financial-support/
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Section 9: Additional recommendations 
 

RECOMMENDATION 

Based on the perspectives of the members of the committee working group we suggest the following: 

▪ Initial assessment and follow-up in a dedicated genetic/ADPKD/Tolvaptan clinic 
▪ Multidisciplinary team input  
▪ An established pathway for patients with ADPKD on Tolvaptan to interact with their kidney unit outside of 

clinic times 
▪ A three-dimensional scan should be performed as part of the initial assessment of a person with ADPKD 
▪ All people with ADPKD should be offered genetic testing where available and appropriate as this could 

inform patient eligibility for Tolvaptan 
▪ We encourage the registration and monitoring of people with ADPKD through the UKKA RaDaR registry 

 
In a 2018 survey on Tolvaptan prescribing practices in the UK, 93% (41 of 44 centres) of the kidney centres surveyed 
used Tolvaptan in the management of people with ADPKD. Tolvaptan was delivered by a mixture of multi-disciplinary 
teams, a single responsible clinician and multiple independent clinician models. Assessment methods for Tolvaptan 
eligibility in the responding kidney centres included eGFR slope (100%), mean US kidney length (82%), MRI TKV (53%) 
and genotype (24%). It is important to note that this survey did not include responses from all kidney units in the UK35. 
Furthermore, since this survey the landscape of ADPKD management has changed through the more widespread 
availability of genetic testing in the NHS and the increasing availability of automated methods for measuring TKV79. 
 
In this section of the commentary, we describe what best practice in the provision of Tolvaptan to people with ADPKD 
could look like in the UK.  
 
 
9.1 HEALTHCARE SETTING 

As mentioned in the aforementioned survey, there exists a variety of models used in the delivery of Tolvaptan as part 
of ADPKD care35. We recommend that best practice is likely to involve an initial assessment and follow-up undertaken 
in a kidney unit located at a secondary or tertiary centre22. Ideally, this should be under the supervision of 
nephrologists with a special interest in ADPKD. We recommend that care, where possible, should be multi-disciplinary 
in nature. 
 
 
9.2 IMAGING 

The same survey demonstrated that not all kidney units had access to MRI assessment35. We recommend that where 
possible, an initial three-dimensional MRI or CT scan should be performed as part of the initial assessment of a person 
with ADPKD in order to have a reliable baseline radiological evaluation of the kidneys and to obtain a total kidney 
volume (TKV). Considering the small changes in kidney volume between follow-up appointments, volumetric 
evaluation should not be performed more frequently than every 12 months unless clinically indicated. The increasing 
availability of automated methods for measuring TKV should make this easier to obtain in the future79. 
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9.3 GENETIC TESTING 

In the aforementioned survey, it was indicated that a limited number of kidney units had access to genetic testing35. 
However, this is likely to have changed given the widespread availability of genetic testing now. All people with ADPKD 
should be offered genetic testing where appropriate. Genetic testing has the potential for an earlier diagnosis to 
inform lifestyle changes, initiation of Tolvaptan, family planning and living donation information. However, there are 
potential important legal, insurance and psychosocial issues that can arise from a genetic diagnosis that should be 
discussed with people suspected of having ADPKD and those close to them prior to testing14. 
 
 
9.4 THE NATIONAL REGISTRY OF RARE KIDNEY DISEASES (RADAR) 

The National Registry of Rare Kidney Diseases (RaDaR) was developed to collate information from people with certain 
rare kidney diseases. There are potential benefits for the individual with ADPKD as well as the ADPKD community as a 
whole for patients to be registered with RaDaR. These include access to relevant information, the potential to 
contribute to new knowledge, become involved in research studies and attending information events. We recommend 
that interested people with ADPKD should be directed to the RaDaR website. 
− UKKA » RaDaR Registry  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ukkidney.org/rare-renal/radar
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Appendices 
 
Appendix 1: Unified criteria for ultrasonographic diagnosis of ADPKD1 
These diagnostic criteria are only valid in patients with positive family history and are specific to ultrasound imaging 
only. 
 

Age (years) Imaging criteria PPV Sensitivity 
15-29 ≥3 cysts (total)  100% 81.7% 
30-39 ≥3 cysts (total) 100% 95.5% 
40-59 ≥2 cysts (each kidney) 100% 90% 
>60 ≥4 cysts (each kidney) 100% 100% 
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Appendix 2: Mayo Imaging Classification of risk of disease progression26 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Imaging classification of patients with typical (Class 1) ADPKD based on height adjusted TKV measured on MRI. The 
Kaplan-Meier survival plot of renal survival at follow-up following the MRI measurement of TKV in the Mayo patients 
shows the increased risk of KF in patients with Class 1C-E. Please note the arbitrary nature of the linear divisions in this 
classification scheme (lower panel). 
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Appendix 3: PROPKD score40 
 
 

 
* A urological event is defined by frank haematuria, cyst infection or flank pain related to cysts 
 
 
Score 0-3 = LOW RISK 
- 70.6 years median age for KF onset 
- Eliminates evolution to KF before the age of 60 (negative predictive value of 81.4%) 
Score 4-6 = INTERMEDIATE RISK 
- 56.9 years median age for KF onset 
Score 7-9 = HIGH RISK 
- 49 years median age for KF onset 
- Risk of rapid progression and 92% chance of reaching kidney failure before the age of 60 
 
 
 
 
  

Variable Points 
Sex  
    Female 
    Male 

 
0 
1 

Hypertension <35 years 
    No 
    Yes 

 
0 
2 

First urological event <35 years* 
    No 
    Yes 

 
0 
2 

Variant type  
    PKD2 
    PKD1 non-truncating 
    PKD1 truncating 

 
0 
2 
4 
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Appendix 4: Tolvaptan prescribing checklist for treatment initiation41 
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Appendix 5: Drug interactions46 
 
At the time of publication of the commentary, the following medications are listed on the BNF as interacting with 
Tolvaptan.  

Medication Interaction Severity 

Aceclofenac Risk of hyperkalaemia  

Aliskiren  Risk of hyperkalaemia  

Amiloride Risk of hyperkalaemia   

Apalutamide Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Aprepitant Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Atazanavir Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Azilsartan Risk of hyperkalaemia  

Bemiparin Risk of hyperkalaemia  

Berotralstat Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Candesartan  Risk of hyperkalaemia  

Captopril Risk of hyperkalaemia  

Carbamazepine Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Celecoxib Risk of hyperkalaemia  

Cenobamate Decrease exposure to Tolvaptan (CYP3A4 inducer) Moderate 

Ciclosporin Risk of hyperkalaemia  

Ciprofloxacin Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Clarithyromycin Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Cobicstat  Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Crizotinib Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Darbepoetin alfa Risk of hyperkalaemia  

Darunavir Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe  

Dexketoprofen Risk of hyperkalaemia  

Diclofenac Risk of hyperkalaemia  

Digoxin Tolvaptan increases exposure to drug Mild  

Diltiazem Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Dronedarone Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Drospirenone Risk of hyperkalaemia  

Enalapril Risk of hyperkalaemia  

Enoxaparin Risk of hyperkalaemia  

Enzalutamide Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Eplerenone Risk of hyperkalaemia  

Epoetin alfa Risk of hyperkalaemia  

Epoetin beta Risk of hyperkalaemia  
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Epoetin zeta Risk of hyperkalaemia  

Eprosartan Risk of hyperkalaemia  

Erythromycin Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Etodolac Risk of hyperkalaemia  

Etoricoxib Risk of hyperkalaemia  
Finerenone Risk of hyperkalaemia  

Fluconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Flurbiprofen Risk of hyperkalaemia  

Fosamprenavir Increase exposure to Tolvaptan Severe 

Fosphenytoin Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Grapefruit/Pomelo/Seville Oranges Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Heparin Risk of hyperkalaemia  

Ibuprofen Risk of hyperkalaemia  

Idelalisib Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Imatinib Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Imidrapril Risk of hyperkalaemia  

Indomethacin Risk of hyperkalaemia  

Irbesartan Risk of hyperkalaemia  

Isavuconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Itraconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Ketoconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Ketoprofen Risk of hyperkalaemia  

Ketorolac Risk of hyperkalaemia  

Letermovir Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Lisinopril Risk of hyperkalaemia  

Lomitapide Tolvaptan increases exposure to drug  

Lopinavir Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Losartan Risk of hyperkalaemia  

Mefenamic acid Risk of hyperkalaemia  

Meloxicam Risk of hyperkalaemia  

Mitotane Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Nabumetone Risk of hyperkalaemia  

Naproxen Risk of hyperkalaemia  

Netupitant Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Nilotinib Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Olmesartan Risk of hyperkalaemia  

Parecoxib Risk of hyperkalaemia  

Perindopril Risk of hyperkalaemia  

Phenazone Risk of hyperkalaemia  

Phenobarbital Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 
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Phenytoin Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Piroxicam Risk of hyperkalaemia  

Posaconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Potassium aminobenzoate Risk of hyperkalaemia  

Potassium canrenoate Risk of hyperkalaemia  

Potassium chloride Risk of hyperkalaemia   

Primidone Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Quinapril Risk of hyperkalaemia  

Ramipril Risk of hyperkalaemia  

Rifampicin Decrease exposure to Tolvaptan (CYP3A4 inducer) Severe 

Ritonavir Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Selpercatinib Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Spironolactone Risk of hyperkalaemia  

St John’s wort Decrease exposure to Tolvaptan (CYP3A4 inducer) Moderate 

Sulindac Risk of hyperkalaemia  

Tacrolimus Risk of hyperkalaemia  

Telmisartan Risk of hyperkalaemia  

Tenoxicam Risk of hyperkalaemia  

Tiaprofenaic acid Risk of hyperkalaemia  

Tinzaparin Risk of hyperkalaemia  

Tolfenamic acid Risk of hyperkalaemia  

Trandolapril Risk of hyperkalaemia  

Triamterene Risk of hyperkalaemia  

Trimethoprim Risk of hyperkalaemia  

Valsartan Risk of hyperkalaemia  

Verapamil Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 

Voclosporin Risk of hyperkalaemia  

Voriconazole Increase exposure to Tolvaptan (CYP3A4 inhibitor) Severe 

Voxelotor Increase exposure to Tolvaptan (CYP3A4 inhibitor) Moderate 
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Appendix 6: Example patient information letter  
 

GETTING THE MOST FROM TOLVAPTAN  
 
Information for patients, relatives and carers 
 
Introduction 
This leaflet has been designed to give you information about Tolvaptan and answers some of the questions that you 
or those who care for you may have about these medicines. It is not meant to replace the discussion between you 
and your medical team but aims to help you understand more about what is discussed. If you have any questions 
about the information below, please contact the person who provided you with this leaflet. 
 
What is Tolvaptan and what are the benefits of taking it? 
Tolvaptan is a medicine used to treat autosomal dominant polycystic kidney disease (ADPKD). ADPKD cannot be 
cured but it is possible to slow the onset of kidney failure and through medication.  
 
Tolvaptan blocks the effects of the hormone vasopressin. When thirsty, the brain uses vasopressin to tell the kidneys 
to hold on to water. Unfortunately, vasopressin also tells the cysts to grow. Hence Tolvaptan tells the kidneys to slow 
the growth of cysts but also to release water increasing urination. 
 
Tolvaptan has also been shown to reduce kidney pain. 

 
How to take Tolvaptan 
Tolvaptan comes as a tablet and is taken twice a day in two different doses. Swallow the tablets without chewing, 
with a glass of water. The higher dose is taken in the morning when you wake up. The lower dose is taken eight 
hours later with or without food. You will start on a low overall dose which will be increased usually on a monthly 
basis. 
 
How long does Tolvaptan take to work? 
You will notice the effects of taking Tolvaptan immediately. This includes an increased thirst and urine production. 
The effects on cyst growth and kidney failure are much slower occurring with long-term treatment (over years).  
 
It is important to understand that Tolvaptan does not stop the progression of your ADPKD. You may still develop 
cysts and eventually develop kidney failure. However, the aim of treatment with Tolvaptan is to slow the speed at 
which this happens. Studies have shown that for each four years of taking Tolvaptan, dialysis can be delayed by one 
year.  

 
Are there any side effects? 
More common: 

• Passing urine more frequently 
• Passing more urine volume  
• Passing urine in the night 
• Increased thirst 
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• Dehydration presenting as dizziness and light-headedness 

 
Less common: 

• Liver damage - skin and eyes that appear yellow (jaundice), loss of appetite, tiredness, itching, nausea and 
pain under your ribs on the right side  

• Gout 
 
How can I manage the side effects? 
1)  Drink plenty 

• Always carry a bottle of water with you 
• Drink plenty throughout the day 
• Drink before going to bed and whenever you wake up during the night 

 
2) Cut down on salt 

• Avoid adding extra salt at the table and in cooking  
• Use salt-free seasonings (excluding NoSalt and other salt alternatives as they contain potassium instead 

which can be an issue for people with kidney disease) 
• Chose fresh food over heavily processed foods 
• Aim for no more than 140mg of sodium per portion or no more than 600mg of sodium per meal 
• Limit restaurant meals or takeaways to special treats  

 
3) Eat moderate amounts of protein 

• Choose meat substitutes with less protein (including lentils, nuts, tofu, edamame, eggs and cheese) 
• Some people taking Tolvaptan try to avoid eating lots of protein in the evening especially red meat or eat 

earlier in the day to avoid passing lots of urine over night 
• Remember that protein is important for your body so don’t eat too little 

 
 

Hand location Approximately equals Types of food 

Your fist 1 cup 
Cooked pasta, cooked rice, fruit and 
vegetables 

Your palm 85 grams Meat, fish and poultry 

A handful (small of your hand) 28 grams Nuts and raisins 

2 handfuls (small of your hand) 28 grams Popcorn and potato crisps 

Your thumb 28 grams Hard cheese 

Your tip of your thumb 5 grams Butter, cooking oil and mayonnaise 

 
 
 
 
 
 



   

UKKA Commentary: Tolvaptan for ADPKD – March 2024   51 

 
Does Tolvaptan interact with any foods or medications? 
Before you start Tolvaptan, your doctor or pharmacist will check what other medications you are taking to make 
sure they are safe with Tolvaptan. Not all doctors, nurses or pharmacists will be familiar with Tolvaptan so it is 
important that you remind them that you are taking Tolvaptan. If you are worried that there might be an interaction 
the safest option would be to delay taking the new medication or temporarily stop taking Tolvaptan then contact 
your doctor, nurse or pharmacist at your kidney unit. A list of the things that might interact with Tolvaptan is 
included at the end of this document. 
 
Should I stop taking these tablets if I become unwell? 
If you have more than two episodes of vomiting or diarrhoea, we would recommend that you stop taking your 
Tolvaptan tablets. You can restart Tolvaptan once you have had no more vomiting or diarrhoea for 24 hours. 

 
What should I do if I forget to take Tolvaptan? 
Take the next dose as normal. You should not take a double dose to make up for forgetting. 
Occasionally, you may need to take a drug “holiday” or “break” from Tolvaptan. For example, if you are going on a 
long car journey or access to toilet facilities may be limited you may not want to take your Tolvaptan that day. 
 
If you find you are taking frequent drug “holidays” or missing doses each week, Tolvaptan might not be right for you 
are you won’t be getting the full benefit from taking it. In this case, you should think about whether you want to 
continue taking Tolvaptan and discuss this with your doctor, nurse or pharmacist at the kidney unit. 
 
Pregnancy and breastfeeding 
You should not take Tolvaptan if you are trying to become pregnant or during pregnancy as it may damage your 
unborn baby. Tolvaptan should also not be used while breastfeeding. 
 
If you are a woman who is able to become pregnant, we would encourage you to start using contraception for at 
least four weeks before starting treatment with Tolvaptan, during treatment with Tolvaptan and for at least a further 
four weeks after stopping Tolvaptan.  
 
If you are or thin you may be pregnant while taking Tolvaptan you should stop taking it immediately and tell your 
doctor, nurse or pharmacist.   
 
How often do I need to see my medical team about Tolvaptan? 
At the start of treatment, appointments will be monthly for the first 18 months. Please speak to your medical team 
at the kidney unit about ways that the high frequency of appointments can be made easier.  
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Appendix 7: Example supporting letters for patient use  
 
(To be printed on hospital headed paper) 
 
To whom it may concern, 

 
Re: [Patient name] [DOB] 

 
This patient is currently taking the drug TOLVAPTAN to treat Autosomal Dominant Polycystic Kidney Disease. A major 
side effect of this medication is significantly increased urination. Therefore this patient needs UNRESTRICTED ACCESS 
TO WATER AND TOILET FACILITIES at all times. This includes but is not limited to the workplace, air travel and 
entertainment or social venues. Water restriction in patients on Tolvaptan is dangerous and must be avoided at all 
costs. I would recommend that they be allowed to carry at least 2 litres of water at all times.  
 
Yours faithfully 
[Your name] 
[Your title] 
[Qualifications] 
[Kidney unit] 
 
To whom it may concern, 
 

Re: [Patient name] [DOB] 
 
This patient is currently taking the drug TOLVAPTAN to treat Autosomal Dominant Polycystic Kidney Disease. A major 
side effect of this medication is significantly increased urination. Therefore this patient needs UNRESTRICTED ACCESS 
TO WATER AND TOILET FACILITIES at all times. This includes but is not limited to the workplace, air travel and 
entertainment or social venues. Water restriction in patients on Tolvaptan is dangerous and must be avoided at all 
costs. I would recommend that they be allowed to carry at least 2 litres of water at all times.  
 
The EQUALITY ACT 2010 legally protects people from discrimination in the workplace and in wider society. This 
includes people with ADPKD who are taking Tolvaptan as they fulfil the criteria for having a disability which is a 
protected characteristic so reasonable adjustments should be made legally. This protection includes at work, in 
education, as a consumer, when using public services, when buying or renting property and as a member or guest of 
a private club or association.  

 
“You’re disabled under the Equality Act 2010 if you have a physical or mental impairment that has a substantial 
and long-term negative effect on your ability to do normal daily activities”.  

 
“Employers must make reasonable adjustments to make sure workers with disabilities, or physical or mental 

health conditions, are not substantially disadvantaged when doing their jobs”.  
 
Yours faithfully 
[Your name] 
[Your title] 
[Qualifications] 
[Kidney unit] 
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Appendix 8: Working group membership affiliations 
 
 

Name  Role and affiliations 

Albert Ong Nephrologist, Sheffield Teaching Hospitals NHS Trust (chair) 

Matt Gittus Nephrology trainee, Sheffield Teaching Hospitals NHS Trust 

Helen Haley Advanced specialist pharmacist, University Hospitals of North Midlands 

Tess Harris Patient representative 

Sarah Burrows Nephrology specialist nurse, Queen Elizabeth Hospital Birmingham 

Neal Padmanabhan Nephrologist, NHS Greater Glasgow and Clyde 

Danny Gale Nephrologist, Royal Free London NHS Foundation Trust 

Roslyn Simms Nephrologist, Sheffield Teaching Hospitals NHS Trust 

Terri Williams Patient representative 

Aaron Acquaye Renal pharmacist, Hull and East Yorkshire Hospitals NHS Trust 

Alisa Wong Nephrology specialist nurse, Royal Free London NHS Foundation Trust 

Melanie Chan Nephrologist, Imperial College Healthcare NHS Trust 

Eduardo Lee Nephrology specialist nurse, Guy’s and St Thomas’ NHS Foundation Trust 
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