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abstract
Autosomal dominant polycystic kidney disease (ADPKD) is the fifth most common cause of end stage kidney disease (ESKD) in Aotearoa 
New Zealand.1 Identification of two genes, PCKD1 and PCKD2, which cause the majority of this disease, has played a key role in the 
development of DNA-sequence molecular diagnostics.2,3 ADPKD is characterised by the formation and growth of multiple cysts within 
the kidney, with some but not all patients progressing to ESKD. The diagnosis of ADPKD is based on the presence of family history, and 
radiological imaging although increasingly genetic testing is being used for screening and diagnosis.4 

Once diagnosed, standard management of ADPKD includes laboratory monitoring of chronic kidney disease (CKD) parameters, low-
ering of blood pressure, and a high fluid intake. Over the last decade much research has been undertaken for targeted therapies for 
ADPKD; however, despite funding of these medications overseas since May 2015, and applications to Te Pātaka Whaioranga, The 
Pharmaceutical Management Agency (PHARMAC), these therapies remain unavailable to New Zealanders resulting in an increased 
burden of disease to individuals and the whānau and financial cost to the health system.5

Autosomal dominant polycystic kidney dis-
ease (ADPKD) is characterised by the forma-
tion and growth of multiple cysts within the 

kidney that distort and destroy the kidney structure 
and function. Hypertension occurs ubiquitously as 
the disease progresses, and macroscopic haematu-
ria, flank pain, rupture of cysts, cyst infection and 
kidney stones are all common. Some, but not all, 
patients will progress to end stage kidney disease 
(ESKD). Extra-renal disease can also occur with 
cysts in other organs, cerebral aneurysms, aortic 
root dilatation and cardiac valvular abnormalities.  

The most common cause of inherited 
kidney disease

ADPKD is the fifth most common cause of ESKD 
(Figure 1) and accounts for 7.3% of patients on renal 
replacement therapy (dialysis and transplant) in 
Aotearoa New Zealand.1 This figure is consistent 
with reports from overseas where ADPKD accounts 
for 5–10% of patient with ESKD.6 The number of 
patients with polycystic kidney disease (PCKD) who 
do not start renal replacement therapy is uncertain. 
ADPKD affects all races; however, ethnic differences 
in incidence and outcome in Aotearoa New Zealand 
are uncertain. The prevalence is generally reported 
as 1:400–1:1000 from early landmark studies from 
Denmark7 and the USA.8

PCKD1 and PCKD2 encode the integral mem-
brane protein polycystin-1 and polycystin-2 
respectively, which interact via signalling path-
ways in primary cilia, and account for the major-
ity of cases.9 Ten to fifteen percent of patients will 
have no mutation in these genes due to muta-
tions in additional rare cystic disease genes or 
somatic mosaicism, the presence of two geneti-
cally distinct cell populations within one indi-
vidual resulting from a somatic mutation during 
embryogenesis. Genetic testing is available in 
New Zealand and is usually ordered after discus-
sion with the Genetics Health Service NZ.

Standard therapy of ADPKD
No direct randomised controlled trials have 

been undertaken in this area; however, general 
lifestyle interventions are recommended tar-
geted at maintaining a healthy weight, avoiding 
dehydration, not smoking, and limiting dietary 
sodium to 100mmol/day and protein intake to 
0.75–1gm/kg/day.10,11

Early detection and aggressive treatment of 
hypertension is vital. Use of agents to block the renin 
angiotensin system are safe and effective; however, 
individualised therapy based on co-morbidities and 
stage of chronic kidney disease is appropriate.10
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Research in the last decade
Individuals with the PCKD1 gene tend to have a 

more severe phenotype, and make up the major-
ity of ADPKD patients who progress to ESKD in 
middle age. Nevertheless, disease progression 
can vary considerably, even within families.12 It 
is now well established that renal outcome in the 
individual patient, is a function of current kidney 
size (height-adjusted total kidney volume), kidney 
function, and age. The Mayo ADPKD calculator 
incorporates these parameters to predict renal 
outcomes over a period of 5–40 years.13 Expen-
sive and potentially hazardous therapies need to 
be targeted at those who are most likely to benefit 
from them, and the Mayo calculator is an effective 
tool for the clinician assessing possible benefit of 
new therapies in an ADPKD patient.

There has been very active research in phar-
macological treatment of ADPKD with therapies 
including statins,14,15 mTor inhibitors,16,17 and 
somatostatin analogues.18 Various agents are 
being trialled including: metformin, pioglitazone, 
tyrosine kinase inhibitors, oral glucosyl-ceramide 
synthase inhibitors, and non-peptide vasopressin 
2 receptor antagonists.19

Tolvaptan, a new hope for PCKD
Tolvaptan is a vasopressin 2 receptor antago-

nist that acts on collecting ducts to ameliorate the 
effect of cyclic AMP, which would otherwise stim-
ulate the secretion of fluid.20 Clinically, this causes 
a picture of polyuria due to loss of free water. The 
TEMPO 3:4 trial showed tolvaptan slowed decline 
in renal function and reduced kidney growth in 
patients with well-preserved renal function (esti-

mated glomerular filtration rate (eGFR) >60m/
min/1.73m2).21 The REPRISE trial also demon-
strated tolvaptan preserved renal function in 
patients with more advanced renal impairment 
(eGFR 25–65ml/min/1.73m2).22 

However, tolvaptan is not without side-effects 
and not all patients with ADPKD will progress to 
ESKD. Key side effects include thirst, polyuria and 
nocturia, as would be expected with its aquaretic 
profile. Idiosyncratic hepatic dysfunction also 
occurs, and liver function must be closely moni-
tored in patients. In addition, the long-term effects 
of tolvaptan are uncertain, with follow up out to 
five years suggesting benefit.23 Nevertheless, tol-
vaptan is the first medication licensed to use as 
directed therapy for PCKD and is now available in 
a number of counties (Table 1).

The various current guidelines for tolvaptan 
use in ADPKD target patients with substantial cur-
rent kidney enlargement, and (in individuals > 45 
years) historical evidence of significant previous 
kidney function decline over time.10,19,26 The stud-
ies have shown useful delay in progression to, but 
not prevention of eventual ESKD.21–24 It is possible 
that in the future, new protocols may be devised 
targeting at an earlier stage in their natural his-
tory and achieving the “holy grail”, of long-term 
normal kidney function.27

In December 2016, a clinician application for 
tolvaptan for ADPKD was made to Te Pātaka 
Whaioranga, The Pharmaceutical Management 
Agency (PHARMAC), with the Nephrology sub-
committee recommending that tolvaptan for 
patients with be listed on the pharmaceutical 
schedule with a high priority if a registered prod-

Figure 1: Primary renal disease of patients starting dialysis in Aotearoa New Zealand.

(Adapted from ANZDATA).1



New Zealand Medical Journal 
Te ara tika o te hauora hapori

2022 Aug 5; 135(1559). ISSN 1175-8716
www.nzma.org.nz/journal ©PMA 

viewpoint 114

Table 1: Selected countries funding tolvaptan for therapy of polycystic kidney disease (PCKD).24–26

Country Submission date Status

United States of America March 2013 Approved April 2018

Japan May 2013 Approved March 2014

European Union November 2013 Approved May 2015

Canada March 2014 Approved February 2015

Switzerland October 2014 Approved April 2016

Republic of Korea June 2015 Approved December 2015

Australia February 2016 Approved March 2017

Figure 2: Tolvaptan – recommended special authority criteria.28

Initial application—(autosomal dominant polycystic kidney disease) from a renal physician or on the recom-
mendation of a renal physician. Approvals valid for three months for applications meeting the all of the following 
criteria: 

1. Patient has a confirmed diagnosis of autosomal dominant polycystic kidney disease (ADPKD); 
2. Patient has an eGFR of between 25mL and 65mL/min/1.73m2 at treatment initiation; 
3. Patient’s disease is rapidly progressing, defined as either: 
a. A decline in eGFR of greater than or equal to 5mL/min/1.73m2 within one year; or 
b. An average decline in eGFR of greater than or equal to 2.5mL/min/1.73m2 per year over a five-year period. 

Note: Tolvaptan must be initiated and monitored under the supervision of physicians with expertise in manag-
ing ADPKD, and a full understanding of the risks of tolvaptan therapy including hepatic toxicity and monitoring 
requirements (liver function tests are required prior to tolvaptan initiation, monthly for the first 18 months and 
three-monthly thereafter; concurrent monitoring for symptoms of possible liver injury is recommended). 

Renewal—(autosomal dominant polycystic kidney disease) from a renal physician or on the recommendation 
of a renal physician. Approvals valid for three months for applications meeting the following criteria: 

All of the following: 
1. Patient has previously received tolvaptan for confirmed ADPKD; 
2. The treatment remains appropriate and the patient is benefitting from treatment; 
3. Patient has not developed end-stage renal disease (defined as an eGFR of less than 15mL/min/1.73 m2); 
4. Patient has not undergone a kidney transplant. 

Note: Tolvaptan must be monitored under the supervision of physicians with expertise in managing ADPKD, 
and a full understanding of the risks of tolvaptan therapy including hepatic toxicity and monitoring requirements 
(liver function tests are required monthly for the first 18 months and three-monthly thereafter; concurrent moni-
toring for symptoms of possible liver injury is recommended).
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uct becomes available. Tolvaptan has been Med-
safe registered in Aotearoa New Zealand since 
May 2019, and was recommended for use in 
selected patients with ADPKD subject to special 
authority criteria in August 2019 (Figure 2).28 

Despite these clinician and committee recom-
mendations, subsidised access to Tolvaptan has 
not occurred. The Samsca brand can currently 
be brought in (15mg or 30mg tablets) which 
cost $2680 per pack of 10—not including GST or 
mark up. Tolvaptan is typically started at twice 
daily doses of 45mg and 15mg and increased to 
a tolerated maximum dose of 90mg and 30mg. 
Approximately 55–60.6% of patients are usually 
able to tolerate the maximal dose.21,22 Thus, the 
minimum cost for a starting dose of tolvapatan 
is over $35,000 per annum. The alternative is 
for dialysis (~$70,000 per year) or kidney trans-
plantation (~$100,000 initially and then ~$13,000 
per year).The Te Pātaka Whaioranga Nephrol-
ogy subcommittee noted in their review that 
the cost of dialysis, which would be postponed 
rather than not required, would generally be 
balanced against the cost of treatment with tol-
vaptan.28 The National Institute for Health and 
Care Excellence (NICE) and Australian Pharma-
ceutical Benefits Scheme (PBS ) concluded the 
cost-effectiveness of tolvaptan in patients with 
stage 2–3 chronic kidney disease with rapid dis-
ease progression based on their cost effective-

ness analysis, and this aligns with the proposed 
special authority guidelines proposed.29,30

The patient’s voice
As one of five whānau members spanning 

over four generations in two countries with con-
firmed ADPKD, the impact and burden of the dis-
ease has been and continues to be significant. 
The disease burden on my whānau has included 
early death, increased morbidity and whānau 
suffering.

The disease burden of ADPKD is reflected in 
the health system through increased hospital 
admissions, costly dialysis and transplant. The 
financial impact is considerable.

Funding tolvaptan would greatly diminish the 
impact and burden of ADPKD on individuals in 
Aotearoa New Zealand, their whānau and the 
health system. The hope of not needing dialysis 
and/or transplant for those individuals who are 
eligible for this therapy would be life changing.

Conclusion
ADPKD disease is a common cause of kid-

ney failure. Selected therapy is available to slow 
the progression of this disease. The authors call 
upon Te Pātaka Whaioranga to urgently complete 
negotiations to support funding for tolvaptan in 
selected patients. 
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