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ABSTRACT 

 

The omission of outcomes that are of relevance to patients, clinicians and regulators across 

trials in autosomal dominant polycystic kidney disease (ADPKD) limits shared decision-

making. The Standardized Outcomes in Nephrology – Polycystic Kidney Disease (SONG-

PKD) Initiative convened an international consensus workshop on 25th October 2018, to 

discuss the identification and implementation of a potential core outcome set for all ADPKD 

trials. This article summarizes the discussion from the workshops and the SONG-PKD core 

outcome set. Key stakeholders including 11 patients/caregivers and 47 health professionals 

(nephrologists, policymakers, industry and researchers) attended the workshop. Four themes 

emerged: Relevance of trajectory and impact of kidney function included concerns about a 

patient’s prognosis and uncertainty of when they may need to commence kidney replacement 

therapy, and the lack of an early prognostic marker to inform long-term decisions; Discerning 

and defining pain specific to ADPKD highlighted the challenges in determining the origin of 

pain, adapting to the chronicity and repeated episodes of pain, the need to place emphasis on 

pain management and to have a validated measure for pain; Highlighting ADPKD 

consequences encompassed cyst-related complications and reflected patient’s knowledge 

because of family history and the hereditary nature of ADPKD; Risk of life-threatening but 

rare consequences such as cerebral aneurysm meant considering both frequency and severity 

of the outcome. Kidney function, mortality, cardiovascular disease and pain were established 

as the core outcomes for ADPKD.  
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BACKGROUND 

 

Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited 

cause of kidney failure, and is associated with an increased risk of mortality, cardiovascular 

disease, and stroke from ruptured cerebral aneurysms1,2. Patients with ADPKD have 

enlarging cysts involving the kidneys and often the liver, which can increase the weight of 

these organs by up to 20kg, leading to debilitating pain and impaired quality of life3,4. It is 

estimated that 50% of patients with ADPKD require kidney replacement therapy by the age 

of 70 years5,6. Patients have reported anxiety in seeing the impact of ADPKD on family 

members and having to confront disease progression and need for kidney replacement 

therapy2,7-9.  

 

Patients with ADPKD value outcomes that enable a “normal” lifestyle, including 

preservation of kidney function to avoid kidney replacement therapy, ability to work, 

maintenance of physical function, survival and minimization of pain7,9
. However, these 

patient-important outcomes are reported in less than 20% of trials in ADPKD. The need for 

kidney replacement therapy and mortality were reported in only 13% and 9% of trials, 

respectively10-17. Moreover, cyst-related pain, which has been shown to be the most important 

patient-reported outcome to patients/caregivers9, was only reported in 22% of ADPKD 

trials17.  

 

Despite the impact that ADPKD has on patients’ abilities to work, physical function, mental 

health, and quality of life, patient-reported outcomes (PROs) are frequently omitted from trial 

reports. When they are reported, the measures used vary widely. For example, cyst pain had 

25 measures among 14 trials17. This makes it difficult to compare the effect of interventions 
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across trials. While there is increasing recognition and use of PROs in clinical trials, with 

regulators, including the U.S. Food and Drug Administration (FDA) recommending their 

inclusion in clinical research18,19, the selection and reporting of PROs for trials in ADPKD 

remain infrequent and inconsistent. 

 

In response to these problems with outcome reporting, the Standardized Outcomes in 

Nephrology (SONG) Initiative was established to develop core outcome sets that are 

critically important to all stakeholders including patients, caregivers and health professionals, 

to ensure trials consistently report critically important outcomes20-22. The core outcomes are 

identified through a transparent consensus process based upon the Core Outcome Measures 

Effectiveness Trials (COMET) and Outcome Measures in Rheumatology (OMERACT) 

framework21. A core outcome set is defined as an agreed minimum set of standardized 

outcomes that must be measured and reported in all trials in a defined clinical population23. 

Researchers can add other outcomes that are relevant and important to the trial.   

 

The SONG-PKD initiative commenced in 2017 to develop a core outcome set to be reported 

in all trials in people with ADPKD9,24. We convened a stakeholder workshop to review and 

discuss proposed core outcome domains identified through a multi-stage process involving a 

systematic review, focus groups with nominal group technique, and an international Delphi 

Survey9,24,25. This report provides a summary of the discussions and input from the workshop 

contributors and includes the agreed SONG-PKD core outcome set.   
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SONG-PKD CONSENSUS WORKSHOP  

 

Overview and context 

 

The SONG-PKD consensus workshop was convened to elicit stakeholder perspectives on the 

potential core outcome set for ADPKD.  The proposed core outcomes were identified based 

upon interim results of an international, online, two-round Delphi survey that was completed 

by patients, caregivers and health professionals with experience or expertise in ADPKD25. 

From the Delphi survey of 603 patients/caregivers and 411 health professionals from 56 

countries (in which the importance of each outcome was rated using a 9-point Likert Scale), 

we identified outcomes with mean and median scores ³7 and those with ³70% of the 

participants in both stakeholder groups (patients/caregivers and health professionals) rating 

the outcome to be of critical importance (7-9). The proposed core outcomes presented at the 

workshop were: kidney function, end-stage kidney disease (ESKD, defined as need for 

kidney replacement therapy), kidney cyst size/growth, cerebral aneurysm, blood pressure, 

death, cardiovascular disease, kidney cyst pain/bleeding/infection, life participation and 

chronic pain. The detailed analysis and final results of the Delphi will be published 

separately25.  

 

Participants and contributors  

 

Patients with ADPKD, their caregivers and health professionals from a broad range of 

geographical practice locations, clinical and research experience, policy and industry were 

invited to attend the workshop. Patients/caregivers who attended the workshop received 

reimbursement for travel expenses.  
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In total, 58 participants (11 patients/caregivers and 47 health professionals) attended the 

workshop. Patients/caregivers were from the United States (n=11). Health professionals were 

from 10 countries including the United States (n=19), Australia (n=14), Republic of Korea 

(n=4), United Kingdom (n=3), Canada (n=2), Germany (n=1), Netherlands (n=1), New 

Zealand (n=1), Spain (n=1) and Taiwan (n=1). Workshop contributors (n=53 from 13 

countries) were patients/caregivers and health professionals who provided feedback on the 

pre-workshop materials and preliminary report but were unable to attend the workshop in 

person. Health professionals were from diverse backgrounds and collectively represented 

knowledge and experience in clinical nephrology, genetics and research (basic science, 

clinical research, epidemiology, clinical trials, implementation research) in ADPKD. Some 

participants held leadership or advisory positions in national and international professional 

societies (e.g. International Society of Nephrology), research, policy, regulatory, funding, 

industry and consumer organizations, including the US Food and Drug Administration 

(FDA), National Institutes of Health (NIH), Kidney Disease: Improving Global Outcomes 

(KDIGO), National Health Service (NHS), and the PKD Foundation.   

 

Workshop Program and Materials  

 

The workshop was held on October 25, 2018, at a hotel function room in San Diego, 

California, USA. This coincided with the American Society of Nephrology’s Kidney Week 

Annual Conference 2018 to maximize attendance. The workshop program and materials, 

including interim results from the Delphi survey, were distributed to all participants one week 

in advance. During the workshop, an overview of the SONG-PKD process, preliminary 

results from interim analysis of the Delphi survey and a list of potential core outcomes were 
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presented. Participants were allocated to one of seven breakout groups, which included at 

least one patient/caregiver and varying representation of health professionals (according to 

geographical practice location, field of expertise, industry, policy, funder) with up to ten 

members to foster depth and breadth in the scope of discussion. Facilitators (A.T., T.G., J.S., 

J.C., G.R., A.V., Y.C) attended a briefing session and were provided with a question guide 

(Supplementary File 1) prior to the workshop. 

  

During the breakout discussion, facilitators asked participants to reflect and comment on the 

potential core outcomes identified in the SONG-PKD Delphi survey. Three to five core 

outcome domains were recommended as a core outcome set to ensure feasibility, and had to 

include at least one patient-reported outcome domain20. Therefore, we included questions 

about combining clinical outcomes (kidney function, ESKD, cerebral aneurysm, 

cardiovascular disease, cyst bleeding/infection/growth) and selection of PROs (cyst-related 

pain or chronic pain). At the conclusion of the breakout discussion, the Chair (G.R.) asked 

the nominated speaker from each group to provide a summary of their discussion.   

 

All breakout and plenary discussions were audiotaped and transcribed verbatim. Transcripts 

were entered into HyperRESEARCH (ResearchWare Inc, version 3.0) to enable coding and 

analysis of the data. Y.C. identified and coded concepts into themes, and the preliminary 

findings were discussed among the investigative team (A.T., B.S., C.L.) to ensure they 

reflected the range of perspectives on the core outcome domains for ADPKD.  
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SUMMARY OF WORKSHOP DISCUSSION  

 

Overview  

 

Based on discussion from the workshop, four themes relating to the identification of the core 

outcome and consideration for implementation in ADPKD were identified. Selected 

quotations supporting each theme are provided in Box 1. Figure 1 shows the SONG-PKD 

core outcome domains. Box 2 provides a summary of recommendations based on the 

workshop discussions.   

 

Relevance of trajectory and impact of kidney function  

 

Deliberating between the journey and destination: Workshop participants confirmed that 

kidney function was of top priority because it was seen as a signal of disease progression and 

projected onset of kidney failure, requiring kidney replacement therapy. Patients mentioned 

that the need for kidney replacement therapy (in particular dialysis) was ultimately the worst 

outcome that they feared. They wanted to “put off [dialysis] as long as possible because… 

that would be a big change of life” and “represented loss of hope.”  Moreover, participants 

agreed that “decline in kidney function,” expressed as a downward slope of trajectory, was 

much more powerful in informing anticipated onset of dialysis, rather than a snapshot of 

kidney function.   

 

Lacking a practical early marker for progression: Some health professionals were concerned 

about delayed manifestation of clinically evident decline in kidney function and emphasized 

the importance of “kidney volume change” as early “evidence that the disease is changing.” 
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They noted that this was particularly relevant because of the increasing availability of disease 

modifying medications. Regional variation in practice with regards to monitoring kidney size 

using imaging was evident, ranging from a lack of monitoring in Australia and New Zealand, 

to a broad range of routine radiology investigations in the USA. However, participants agreed 

that the relevance of kidney size or volume “depended on the stage of kidney disease” and 

expressed uncertainty about the feasibility of implementing measurement of kidney 

size/volume in all trials in ADPKD globally (considering practicality, cost, time burden) as 

clinicians “wouldn’t want to have a patient be assessed with imaging for every study.” 

 

Discerning and defining pain specific to ADPKD 

 

Indistinguishable and unpredictable: Participants reflected on the high priority given to pain-

related outcomes in the results of the Delphi survey25, including chronic pain and cyst pain 

related to cyst growth, bleeding and infection. Participants agreed it was “impossible to 

distinguish between different sources of pain,” and often patients and healthcare providers 

“don’t understand why there is pain,” particularly for chronic pain. One patient explained that 

they suffered from “back pain… that might be kidney related, but it’s actually back pain.” 

Because the source of pain is often poorly understood (particularly for chronic pain), 

participants proposed that “pain” should be a core outcome domain as it was difficult to 

ascertain if pain originated from the “cysts.”   

 

Adaptation to new threshold: The chronicity and repeated episodes of pain meant that some 

patients “get used to it and say oh, it’s just discomfort, it’s not really pain.”  They 

acknowledged the profound and broader consequences of pain on the patients’ functioning 

and daily activities, “the pain ends up having so many downstream effects on active, daily 
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living like ability to work, ability to do so many things,” and therefore “captures a lot more 

than just pain.”   

 

Bringing pain to prominence: Health professionals acknowledged that pain was often under-

recognized and inadequately managed because “there aren’t very good treatments for pain, 

and so they [patients] kind of give up mentioning it because it’s futile.” They remarked that 

the limited time available for consultation was focussed on other clinical priorities, such as 

blood pressure, even though pain has significant impact on functional capacity. Although 

patients wanted to enjoy life free of pain, they were often reluctant to discuss pain because 

they thought they were “going to be treated differently” among their social or professional 

network.   

 

Need for a consistent and validated measure: Although pain was regarded as a critically 

important outcome, participants felt it would be challenging to “capture it” in a way to 

accurately identify source and severity. They noted the lack of a validated tool with “good 

metrics about how to categorize and specify pain,” and suggested the need for a validated 

measure for pain in patients with ADPKD.    

 

Highlighting ADPKD consequences  

 

Complications of cyst growth: Participants considered whether kidney cyst infection, 

bleeding and cyst growth should be ‘core outcome domains.’ Some patients with “huge 

cysts” did not consider “growth” to be “important” as it did not affect their “daily life” 

whereas other cyst-related complications, such as “infection,” were critical because “it almost 

killed  me [patient].” Other participants considered “cyst infection and cyst bleeding…[to 
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be] ..not necessarily important every time.” Some health professionals focused on 

complications such as bleeding and infection as they were “all linked to cyst size and 

growth.”  

 

Heightened realization because of family history and hereditary nature: Health professionals 

commented that the priorities of patients with ADPKD from the Delphi survey appeared 

different compared to those of patients with chronic kidney disease from other causes. They 

remarked that patients with ADPKD seemed to be “incredibly well-informed…,” possibly 

influenced by the familial nature of ADPKD where “a lot of it has gone on for generations.” 

For example, “most people with polycystic kidneys have had experience with dialysis from a 

family member, whereas people who have other forms of kidney disease don’t actually know 

what’s going to happen to them, so they’re not quite so aware of all the issues and limitations 

that dialysis brings.” Patients supported including cardiovascular disease and mortality in the 

core outcome set because they were worried that their children would be at risk of premature 

death from cardiovascular disease and kidney failure. 

 

Risk of life-threatening but rare consequences  

 

Trying to make connections between outcomes: Participants discussed whether cerebral 

aneurysm should be captured within the outcome domain of cardiovascular disease. Health 

professionals strongly opposed combining cerebral aneurysm and cardiovascular disease as 

they were regarded as “a separate entity” driven by “different biologies.”  Moreover, “the 

typical cardiovascular protection doesn't come with the aneurysm protection” whereas they 

could easily accept that “cardiovascular disease [I can see] is linked to hypertension.” 

Cardiovascular disease was considered by participants as relevant to “kidney disease of any 
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sort, whether it’s ADPKD or diabetic kidney disease” and closely related to “progression of 

[kidney] disease.”  

 

Uncommon occurrence of cerebral aneurysm: Cerebral aneurysm was an outcome “patients 

care a lot about” and feared because “when it happens it’s devastating.” Some patients from 

the workshop were surprised at the high prioritization in the Delphi survey because it 

reflected “existential fear” that they have not experienced personally or through “family 

history.”  Health professionals, particularly researchers were hesitant about including cerebral 

aneurysm as a core outcome because it was a “very, very, very rare event,” and therefore not 

of critical importance to all ADPKD patients.   

 

POST-WORKSHOP CONSULTATION  

 

All workshop participants, including non-attending contributors, were provided with the draft 

workshop report for comment and approval. The SONG-PKD core outcome set (Figure 1) 

was reviewed by all participants, and was uploaded on the SONG website for feedback and 

comment (https://songiniative.org/projects/song-pkd/). We incorporated the feedback 

received into the final report.  

 

DISCUSSION  

 

Patients with ADPKD, their caregivers and health professionals who contributed to this 

workshop report agreed that a core outcome set for ADPKD should include kidney function, 

mortality, pain and cardiovascular disease, based on their importance to decision-making. 

Kidney function was the foremost priority for all stakeholders, because it indicated the 
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potential need for kidney replacement therapy, the most feared consequence among patients 

with ADPKD. As such, patients with ADPKD preferred kidney function to be described as a 

change in function over time to estimate when they may need to commence dialysis. 

Mortality and cardiovascular disease were deemed acceptable as core outcome domains by 

participants due to their frequency, devastating consequence and direct relevance to all 

patients with ADPKD.  

 

In the Delphi survey25, outcomes related to pain, including cyst pain from growth, bleeding, 

infection and chronic pain, were highly prioritized due to their impact on life participation 

(e.g. ability to work, activities of daily living). The under-recognition of the chronicity of 

pain from ADPKD and a lack of effective treatment options in clinical settings were 

emphasized. All stakeholder groups agreed that pain was of central importance but were 

uncertain about identifying the source of pain. Hence, the participants recommended to 

change ‘cyst pain’ to ‘pain’ to be included as a core outcome domain. A recent study with 

patients and clinicians in the United States, Europe and Japan found that ADPKD-related 

pain was the most important outcome impacting physical functioning, with complex and 

distinctive presentations ranging from feeling full/discomfort to acute sharp pain. The 

Autosomal Dominant Polycystic Kidney Disease Impact Scale (ADPKD-IS), is a measure 

that was developed to assess the impact of ADPKD on health-related quality of life, and 

examines the overall symptom burden26. Although the ADPKD-IS includes questions specific 

to ADPKD-related pain, the investigators recommended further evaluation due to the 

complexity of pain. The workshop contributors also indicated the need for valid and relevant 

measure to assess pain in ADPKD. 
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Kidney cyst size/volume was debated because of differences in practice patterns across 

regions whereby monitoring of kidney size was routine in the United States, and in other 

countries it was either not routinely done or not available. This was challenging because total 

kidney volume (TKV) is a prognostic biomarker for use in clinical trials for ADPKD recently 

qualified by the FDA27 and the European Medicines Agency (EMA), and use of tolvaptan 

was approved based on changes in TKV by the FDA, Health Canada and the Pharmaceuticals 

and Medical Devices Agency of Japan28. However, because its main applicability being 

limited to stages of ADPKD prior to decline in kidney function and recognition that it would 

not be necessary to mandate its measurement in all ADPKD trials, it was not included as part 

of the core outcome set, and instead was positioned in the middle tier of the core outcome set 

(Figure 1). Similarly, rupture of cerebral aneurysm was considered important but not 

universally relevant due to infrequent occurrence and therefore was not included as part of 

the core outcome set.  

 

The discussions from this workshop were used to establish the core outcome domains to be 

reported in trials in patients with ADPKD (Figure 1). Although the workshop involved 111 

collaborators from 17 countries, only US patients/caregivers participated in the in-person 

workshop, which may limit generalizability of findings. The next step will be to develop the 

core outcome measures for each of these outcome domains informed by the 

recommendations from this workshop (Box 2). For the patient-reported outcome of pain, we 

will follow the Consensus-based Standards for the selection of Health Measurement 

Instruments-Core Outcome Measures in Effectiveness Trials (COSMIN-COMET) 

process29,30. This will involve systematic reviews and consensus workshops with patients 

with ADPKD, their caregivers and health professionals to ensure content validity of the 

measure. Pilot and validations studies will follow to ensure that the measure is appropriate, 
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psychometrically robust and feasible to be implemented in patients with ADPKD. 

Implementation of core outcomes in addition to outcomes of interest to study investigators in 

ADPKD trials is expected to enhance shared decision making for patients and health 

professionals, and ultimately improve outcomes that are critically important to patients with 

ADPKD and those involved in their care.   

 

 

  



 

 18 

Article Information  

SONG-PKD Workshop Investigators  

Health Professionals: Adeera Levina, Alan Yub, Albert Ongc, Aliza Thompsond, Allison 

Tonge, Amanda Baumgarte, Amelie Bernier-Jeane, Amy Kellyf, Andrea Viecellig, Andrew 

Mallettg, Angela Jue, Angela Wangh, Anjay Rastogi, Ankit Sharmae, Annie-Claire Nadeau-

Fredettej, Arlene Chapmank, Armando Teixeira-Pintoe, Ayano Kellyl, Barbara Gillespiem, 

Benedicte Sautenetn, Bernard Canaudo, Braden Mannsp, Brenda Hemmelgarnp, Camilla 

Hansone, Carmel Hawleyg, Carol Pollocke, Charlotte Logemane, Chia-Ter Chaoq, Claudia 

Rutherforde, Curie Ahnr, Daniel Sumptone, David Harriss, David Johnsong, David Wheelert, 

Djalila Mekahliu, Donal O’Donoghuev, Dorien Petersw, Dorothee Oberdhanx, Elena 

Balovlenkovy, Emma O'Lonee, Eric Aue, Francesca Tentoriz, Frank Czerwiecaa, Frederic 

Rahbari Oskouiab, Gopi Rangane, Gregory Germinoac, Hayne Parkr, Htay Htayad, Hyunjin 

Ryur, Jenna Nortonae, Jenny Sheni, John Gilla, Jonathan Craigaf, Juliana Kaoag, Kai-Uwe 

Eckardtah, Karine Manerae, Kim Linh Vane, Lisa Guay-Woodfordai, Mahesh Krishnanaj, 

Marie Hoganak, Martin Howelle, Meyeon Parkal, Michal Mrugam, Michel Choncholan, 

Michelle Taao, Nicole Evangelidise, Peter Harrisak, Peter Tugwellap, Pranav Garimellaaq, 

Ragada El-Damanawiar, Rathika Krishnasamyg, Reem Mustafaas, Richard McGeef,  

Roberto Pecoits-Filhoat, Ron Gansevoortau, Ronald Perroneav, Roser Torraaw, Sally Croweax, 

Samaya Anumuduay, Samuel Chang, Sarah Bernayse, Shigeo Horieaz, Simon Cartere, Suetonia 

Palmerba, Susan Mendleyad, Talia Gutmane, Terry Watnickbb, Thomas Hiemstraar, Thomas 

Weimbsbc, Vicente Torresak, Vivek Jhas, Wim van Biesenbd, Wolfgang Winkelmayeray, 

Yeoungjee Chog, York Peibe, Yun Kyu Ohbf 

Patients/Caregivers:  David Baronbg, David Clark, Debra McGinty-Poteet, Dwight Odlandbh,  

Elizabeth King, Frances Vickers, Helen Coolicanbi, Jean Odland, Kevin Fowler, Lynore Lee,  

Marvin Vickers, Mary Johnston-Clark, Robin Dorsey, Tess Harrisbj, Zachary Baron 



 

 19 

aThe University of British Columbia; bUniversity of Kansas Medical Center; cUniversity of 

Sheffield; dUS Food and Drug Administration; eThe University of Sydney; fThe Children’s 

Hospital at Westmead; gThe University of Queensland; hThe University of Hong Kong; 

iUniversity of California Los Angeles; jHôpital Maisonneuve-Rosemont;  kThe University of 

Chicago; lAustralia National University; mUniversity of North Carolina; nAHU en 

Thérapeutique; oFresenius Medical Care; pUniversity of Calgary; qNational Taiwan 

University Hospital; rSeoul National University Hospital; sInternational Society of 

Nephrology; tUniversity College London; uKU Leuven; vSalford Royal NHS Foundation 

Trust; wLeiden University; xOtsuka; yCenter for Medicare and Medicaid; zDavita; aaGoldfinch 

Bio; abEmory University; acNIDDK; adSingapore General Hospital; aeNational Institutes of 

Health; iUniversity of California; afFlinders University; agFu Jen Catholic University; 

ahCharité – Universitätsmedizin Berlin; aiChildren's National; ajDavita; akMayo Clinic; 

alUniversity of California, San Francisco; amThe University of Alabama at Birmingham; 

anUniversity of Colorado Denver; aoOtsuka Australia; apUniversity of Ottawa; aqUniversity of 

California San Diego; arThe University of Cambridge; asKansas University Medical Center; 

atPontifícia Universidade Católica do Paranam; auUniversity Medical Center Gronigen; 

avTufts University School of Medicine; awFundació Puigvert; axCrowe Associates Ltd; 

ayBaylor College of Medicine; azJuntendo University; baThe University of Otago; bbUniversity 

of Maryland School of Medicine; bcUniversity of California Santa Barbara; bdUniversity of 

Ghent; beUniversity of Toronto; bfSeoul National University Boramae Medical Center; bgPKD 

Foundation; bhPKD Foundation Los Angeles Chapter Coordinator; biPKD Foundation 

Australia; bjPKD International 

 

Support YC is supported by a National Health and Medical Research Council (NHMRC) 

Early Career Fellowship (APP1126256). AT is supported by a NHMRC Fellowship 



 

 20 

(APP11067716). KEM is supported by a NHMRC Postgraduate Scholarship (APP1151343). 

DWJ is supported by a NHMRC Practitioner Fellowship (APP1117534). The study was 

financially supported by a grant from Polycystic Kidney Disease Foundation of Australia.  

The funders or affiliated institutions played no role in study design; collection, analysis, and 

interpretation of data; writing the report; and the decision to submit the report for publication.   

 

Financial Disclosure BC is an employee of Fresenius medical Care; DOb and MT are 

employees of Ostsuka. FT and MK are employees of Davita.  FC is an employee of 

Goldfinch Bio. The other authors declare that they have no relevant financial interests.  

 

Acknowledgements We acknowledge, with permission, all the attendees listed below who 

attended the consensus workshop.  Aliza Thompson, Allison Tong, Andrea Viecelli, Andrew 

Mallet, Angela Ju, Ankit Sharma, Annie-Claire Nadeau-Fredette, Arlene Chapman, Carmel 

Hawley, Carol Pollock, Charlotte Logeman, Chia-Ter Chao, Curie Ahn, Eric Au, David 

Baron, David Clark, David Johnson, Donal O’Donoghue, Dorien Peters, Dorothee Oberdhan, 

Dwight Odland, Elizabeth King, Francis Vickers, Frank Czerwiec, Frederic Rhabari Oskoui, 

Gopi Rangan,  Gregory Germino, Hyunjin Ryu, Hayne Park, Jean Odland, Jenny Shen, 

Jonathan C Craig, Kai-Uwe Eckardt, Lisa Guay-Woodford, Lynore Lee, Marie Hogan, 

Marvin Vickers, Mary Johnston-Clark, Michal Mrug, Michel Chonchol, Michelle Ta, Peter 

Harris, Pranav Garimella, Ragada El-Damanawi, Reem Mustafa, Robin Dorsey, Ron Perrone, 

Roser Torra, Samaya Anumudu, Suetonia Palmer, Susan Mendley, Talia Gutman, Terry 

Watnick, Thomas Hiemstra, Thomas Weimbs, Yeoungjee Cho, Yun kyu Oh, Zachary Baron  

  



 

 21 

REFERENCES 

1. Levy M, Feingold J. Estimating prevalence in single-gene kidney diseases 

progressing to renal failure. Kidney Int. 2000;58(3):925-943. 

2. Chapman AB, Devuyst O, Eckardt KU, et al. Autosomal-dominant polycystic kidney 

disease (ADPKD): executive summary from a Kidney Disease: Improving Global 

Outcomes (KDIGO) Controversies Conference. Kidney Int. 2015;88(1):17-27. 

3. Serrano Rodriguez P, Barritt AI, Gerber DA, Desai CS. Liver Transplant for 

Unusually Large Polycystic Liver Disease: Challenges and Pitfalls. Case Rep 

Transplant. 2018;2018:4863187. 

4. Hogan MC, Norby SM. Evaluation and management of pain in autosomal dominant 

polycystic kidney disease. Adv Chronic Kidney Dis. 2010;17(3):e1-e16. 

5. Spithoven EM, Kramer A, Meijer E, et al. Analysis of data from the ERA-EDTA 

Registry indicates that conventional treatments for chronic kidney disease do not 

reduce the need for renal replacement therapy in autosomal dominant polycystic 

kidney disease. Kidney Int. 2014;86(6):1244-1252. 

6. Abbott KC, Agodoa LY. Polycystic kidney disease at end-stage renal disease in the 

United States: patient characteristics and survival. Clin Nephrol. 2002;57(3):208-214. 

7. Tong A, Rangan GK, Ruospo M, et al. A painful inheritance-patient perspectives on 

living with polycystic kidney disease: thematic synthesis of qualitative research. 

Nephrol Dial Transplant. 2015;30(5):790-800. 

8. Rangan GK, Alexander SI, Campbell KL, et al. KHA-CARI guideline 

recommendations for the diagnosis and management of autosomal dominant 

polycystic kidney disease. Nephrology (Carlton). 2016;21(8):705-716. 

9. Cho Y, Sautenet B, Gutman T, et al. Identifying patient-important outcomes in 

polycystic kidney disease: An international nominal group technique study. 

Nephrology (Carlton). 2019; 24(12): 1214-1224. 

10. El-Damanawi R, Lee M, Harris T, et al. Randomised controlled trial of high versus ad 

libitum water intake in patients with autosomal dominant polycystic kidney disease: 

rationale and design of the DRINK feasibility trial. BMJ Open. 2018;8(5):e022859. 

11. Seliger SL, Abebe KZ, Hallows KR, et al. A Randomized Clinical Trial of Metformin 

to Treat Autosomal Dominant Polycystic Kidney Disease. Am J Nephrol. 

2018;47(5):352-360. 

12. Sweeney WE, Frost P, Avner ED. Tesevatinib ameliorates progression of polycystic 

kidney disease in rodent models of autosomal recessive polycystic kidney disease. 

World J Nephrol. 2017;6(4):188-200. 

13. Torres VE, Chapman AB, Devuyst O, et al. Tolvaptan in patients with autosomal 

dominant polycystic kidney disease. N Engl J Med. 2012;367(25):2407-2418. 

14. Torres VE, Chapman AB, Devuyst O, et al. Tolvaptan in Later-Stage Autosomal 

Dominant Polycystic Kidney Disease. N Engl J Med. 2017;377(20):1930-1942. 

15. Wong ATY, Mannix C, Grantham JJ, et al. Randomised controlled trial to determine 

the efficacy and safety of prescribed water intake to prevent kidney failure due to 

autosomal dominant polycystic kidney disease (PREVENT-ADPKD). BMJ Open. 

2018;8(1):e018794. 

16. Yu ASL, El-Ters M, Winklhofer FT. Chapter 6. Clinical Trials in Autosomal 

Dominant Polycystic Kidney Disease. In: Li X, ed. Polycystic Kidney Disease. 

Brisbane (AU)2015 Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK373379/ doi: 

10.15586/codon.pkd.2015.ch6. 



 

 22 

17. Sautenet B, Cho Y, Gutman T, et al. Range and variability of outcomes reported in 

randomized trials conducted in polycystic kidney disease: a systematic review. 

[published online ahead of print March 11, 2020]. Am J Kid Dis. doi: 

10.1053/j.ajkd.2019.12.003 

18. Kluetz PG, O'Connor DJ, Soltys K. Incorporating the patient experience into 

regulatory decision making in the USA, Europe, and Canada. Lancet Oncol. 

2018;19(5):e267-e274. 

19. Center for Devices and Radiological Health (CDRH). Value and Use of Patient-

Reported Outcomes (PROs) in Assessing Effects of Medical Devices: CDRH  

Strategic Priorities 2016-2017. U.S.: U.S. Food and Drug Administration;2018. 

20. SONG Initiative. The SONG Handbook. In: Sydney, Australia2017: Available at 

songinitiative.org/reports-and-publications/. 

21. Williamson PR, Altman DG, Bagley H, et al. The COMET Handbook: version 1.0. 

Trials. 2017;18(Suppl 3):280. 

22. Young B, Bagley H. Including patients in core outcome set development: issues to 

consider based on three workshops with around 100 international delegates. Res 

Involv Engagem. 2016;2:25. 

23. Clarke M. Standardising outcomes for clinical trials and systematic reviews. Trials. 

2007;8:39. 

24. Cho Y, Sautenet B, Rangan G, et al. Standardised Outcomes in Nephrology-

Polycystic Kidney Disease (SONG-PKD): study protocol for establishing a core 

outcome set in polycystic kidney disease. Trials. 2017;18(1):560. 

25. Cho Y, Rangan G, Logeman C, et al. Core outcome domains for trials in autosomal 

dominant polycystic kidney disease: an international Delphi survey. [published online 

ahead of print April 28, 2020] American Journal of Kidney Disease. 

doi:10.1053/j.ajkd.2020.01.005. 

26. Oberdhan D, Cole JC, Krasa HB, et al. Development of the Autosomal Dominant 

Polycystic Kidney Disease Impact Scale: A New Health-Related Quality-of-Life 

Instrument. Am J Kidney Dis. 2018;71(2):225-235. 

27. Critical Path Institute. FDA Qualitifes Total Kidney Volume as a Prognostic 

Biomarker for use in Clinical Trials for Polycystic Kidney Disease. https://c-

path.org/programs/pkd/regulatory-successes/. Published 2015. Accessed 11th October 

2019. 

28. Perrone RD, Mouksassi MS, Romero K, et al. Total Kidney Volume Is a Prognostic 

Biomarker of Renal Function Decline and Progression to End-Stage Renal Disease in 

Patients With Autosomal Dominant Polycystic Kidney Disease. Kidney Int Rep. 

2017;2(3):442-450. 

29.  Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, de Vet HCW, Terwee 

CB. COSMIN guideline for systematic reviews of patient-reported outcome measures. 

Qual Life Res. 2018 May;27(5):1147-1157. doi: 10.1007/s11136-018-1798-3. 

30.      Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, Bouter   

 LM, de Vet HCW, Mokkink LB. COSMIN methodology for evaluating the content 

 validity of patient-reported outcome measures: a Delphi study. Qual Life Res. 2018 

 May;27(5):1159-1170. doi: 10.1007/s11136-018-1829-0. 

 

 

 

  



 

 23 

Box 1. Selected quotations from the workshop discussions to illustrate each theme.  

Theme Quotations 

Relevance of trajectory and impact of kidney function 

Deliberating 
between the 
journey and 
destination 

“I think that kidney function overall would be more important, because that’s what we’re 
trying to prolong in the long fight against the disease, prolong our kidney function as long as 
possible.” [G1, Patient] 
“End-stage kidney disease is, yeah, it’s something I would like to put off as long as possible 
because I know that that would be a big change of life for me, from being active and 
working full time and doing the things that I do. Also all the things that can come with end-
stage kidney disease, it’s a scary thought when you watch somebody go through that and 
they lose their thought processes and their cognitive skills. You’re like, I don’t want to be 
that. It’s scary.”  [G2, Patient]. 
“What that represents to me and what I hear patients tell me about is it represents loss of 
hope.” [G2, Health Professional] 
“I think the point is not kidney function or ESKD, I think it’s progression of decline.” [G2, 
Health Professional]. 

“They don’t want end-stage kidney disease but you can’t get there unless you have decline 
in kidney function, so I think that the objective is to prevent the decline in kidney function 
which as a consequence will defer end-stage kidney disease.” [G7, Health Professional]. 

Lacking a 
practical early 
marker for 
progression  

“I think it’s unique evidence that we have in this kidney disease, how kidney volume 
changes and size changes. We don’t have this ability to do in any of the kidney diseases, 
this is primary evidence that the disease is changing, that we have a modifying disease 
drug.” [G1, Health Professional]. 
“I think it also depends on the stage of kidney disease, because I think the kidney size is 
more important in younger patients where renal function isn’t really indicative of 
progression, whereas in the late stage you might get away with just using renal function.” 
[G1, Health Professional]. 
“we wouldn’t want to have a patient be assessed with imaging for every study. It was 
decided that perhaps it should be an important outcome but kept to the second level of the 
outcomes.” [G2, Health Professional].  

Discerning and defining pain specific to ADPKD  

Indistinguishable 
and 
unpredictable 

“..often the pain occurs really early on so when patients are still teenagers, when the 
kidneys are quite small relatively speaking still. We don’t understand why there is pain.” 
[G2, Health Professional]   
“…there’s really several different types of pain and pain – not even kidney pain, because it’s 
the other organs that are getting smushed.” [G2, Health Professional].  
“..I think a lot of people cannot specify if it’s from the cyst or if it’s from the lower back.” [G4, 
Health Professional].  
“Back pain because of changes in body center of gravity. That might be kidney related, but 
it’s actually back pain.” [G7, Health Professional]. 

Adaptation to 
new threshold 

“I may have pain, but it’s something I live with everyday so it’s not something that I can’t 
handle. Whereas someone that just had it, it would probably be something life-changing for 
them that they wouldn’t be able to deal with.” [G2, Patient]. 
“Pain is a problem, and it’s not just the pain. The pain ends up having so many downstream 
effects on active, daily living like ability to work, ability to do so many things. I think that 
captures a lot more than just pain.” [G5, Health Professional] 
“Become used to it. You become used to it, so you don’t think of it as pain.” [G7, Patient]. 

“The early stages you may recognize something as painful and then get used to it and say 
oh, it’s just discomfort, it’s not really pain.” [G7, Health Professional] 

Bringing pain to 
prominence 

“If someone finds that they have the disease process, they feel like they’re going to be 
treated differently, that they have a deficit of some kind, like oh, they can’t do that. They 
don’t want people to know it.” [G2, Health Professional] 
“They complain, and if they get dismissed then they learn how to manage what’s going to 
get them the attention that they need, so pain will drop off the scale.” [G2, Health 
Professional] 
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“There aren’t very good treatments for pain, and so they kind of give up mentioning it 
because it’s futile and it takes up time in a consultation and the end result is always the 
same.” [G2, Health Professional] 

Need for a 
consistent and 
validated 
measure 

“Pain is a really good outcome, a very important outcome.  The challenge is how to capture 
it.” [G2, Health Professional]  
“..pain was a very important domain, that it should be included in the core outcomes, but 
perhaps not only cyst pain or acute pain or chronic pain, but just pain as a global domain 
and then there should be a good measurement and toolkit to have good metrics about how 
to categorize and specify pain in studies.” [G2, Health Professional].  
“Pain is not a single entity but it’s a constellation and has to be better addressed.” [G5, 
Health Professional] 

Highlighting ADPKD consequences  

Complications of 
cyst growth 

“Just knowing what I’ve learnt over the years is that we don’t see a lot of pain episodes in 
small kidneys, we don’t see a lot of bleeding or infection, infection sometimes but… and 
they’re all linked to cyst size and growth.” [G1, Health Professional] 
“My personal opinion is that the cyst infection and cyst bleeding, that these are not 
necessarily important every time.” [G4, Health Professional] 
“Speaking from a patient who has huge cysts and no symptoms, growth is not important to 
me. I know that it impacts function, but in my daily life? Doesn’t matter. Infection definitely 
does because it almost killed me once already. Bleeding I’ve never had. I’m lucky.” [G6, 
Patient] 

Heightened 
realization 
because of 
family history 
and hereditary 
nature 

“Because a lot of it has gone on for generations.” [G1, Health Professional] 
“This list looks like a group of incredibly well-informed patients. They’ve been well-educated 
by their doctors to tell them that blood pressure is important, that cardiovascular disease is 
important, and dialysis is important, kidney function is important.  It doesn’t sound like ‘how 
do I feel differently every day’.  It’s such a different patient group than other chronic kidney 
disease patients.” [G1, Health Professional]  
“.. it’s a scary thought when you watch somebody go through that and they lose their 
thought processes and their cognitive skills. I don’t want to be that. It’s scary.” [G2, Patient] 
“..My sister is on dialysis.” [G5, Patient] 
“..most people with polycystic kidneys have had experience with dialysis from a family 
member, whereas people who have other forms of kidney disease don’t actually know 
what’s going to happen to them, so they’re not quite so aware of all the issues and 
limitations that dialysis brings. But a lot of patients that I see also worry about their 
children’s future.” [G7, Health Professional] 

Risk of life-threatening but rare consequences 

Trying to make 
connection 
between 
outcomes 

“..they’re two quite different diseases and quite different biologies. Cardiovascular disease 
and cerebral aneurysm. I don’t think that they should be collapsed together because 
collapsing them together, they have different interventions, different processes,” [G3, Health 
Professional] 
“Cardiovascular disease in kidney disease of any sort, whether it’s PKD or diabetic kidney 
disease, is usually a progression of disease and all your risk factors. You could have 
cerebral aneurysm without having significant kidney function decline.” [G5, Health 
Professional]. 
“The typical cardiovascular protection doesn’t come with the aneurysms protection.” [G6, 
Health Professional]  

“…cardiovascular disease I can see is linked to hypertension.” [G7, Health Professional] 

Uncommon 
occurrence of 
cerebral 
aneurysm 

“It’s what every patient worries about, right? Because when it happens it’s devastating, so 
people know about it a lot. It’s not something that anyone in a trial would be focusing on, 
because it’s not very common. It also requires fairly extensive imaging.” [G1, Health 
Professional]  
“I was surprised that cerebral aneurysm, even though it’s not top four, is up there. Because 
that seems sort of an existential fear that I certainly never had, maybe it’s because our 
family history doesn’t include it, but even for those families that do, they’re, what, 6% 
maybe?” [G3, Patient] 
“aneurysm rupture is actually quite rare.” [G3, Health Professional]  
“It’s a very, very, very rare event. We don’t screen for it.” [G4, Health Professional] 
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Box 2. Key workshop recommendations for establishing and implementing core 

outcome domains for autosomal dominant polycystic kidney disease (ADPKD). 

Core outcome domains for ADPKD should: 

• Support ability to determine prognosis, particularly in terms of the need to commence kidney 
replacement therapy 

• Include clinical outcomes, such as cardiovascular disease, that have long-term implications to 
facilitate long-term planning  

• Be applicable for patients across all stages of kidney disease          

• Include outcomes that enable participation in daily activities and achievement of life goals, such 
as those related to study, work and family  

• Include pain in general terms (rather than ADPKD-pain) as it may not always be feasible to 
accurately identify the cause or source of pain 

Implementation of core outcomes requires: 

• Development of clinical measures that consider priorities of patients to support decision-
making, particularly about kidney replacement therapy  

• Measures that can be feasibly implemented in health care and research settings internationally  

• Development of a standardized and validated patient-reported outcome measure to capture 
pain 
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Figure Legends 

 

Figure 1.  SONG-PKD core outcome domain shown as three circles representing the 

core outcomes (1), middle tier (2) and outer tier (3)
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