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ABSTRACT

Pain is the highest prioritized patient-reported outcome in people with autosomal dominant polycystic kidney disease
(ADPKD) but it remains infrequently and inconsistently measured across countries, studies and trials. The study by El-
Damanawi et al. integrated a network of ADPKD expert clinicians, pain specialists, researchers and patient representatives
from the national UK PKD charity, with the aim of addressing the lack of validated ADPKD-specific pain assessment tools
(APATs). The APAT designed by the authors included several pain measurement tools and was tested in ADPKD patients,
although further validation through assessment in larger cohorts is needed. Establishing a standardized instrument for
pain measurement will ensure that pain is measured and reported in a consistent way to inform decision-making and
identify effective interventions aimed at managing pain and minimizing the impact pain has on patients with ADPKD. In
this context, the APAT established by the authors is to be warmly welcomed.
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Chronic kidney disease (CKD) is commonly referred to as a ‘si-
lent epidemic’. When CKD patients complain that their ‘kid-
neys’ hurt, we try to explain that the kidneys, even if they are
not working, do not hurt and that the source of patients’ pain is
likely to be their back. Autosomal dominant polycystic kidney
disease (ADPKD), however, represents an exception and is pos-
sibly the least silent cause of CKD. Increased kidney size, cystic
bleeding, cystic infections and the higher prevalence of lithiasis,
among other lesser-known factors, rightly cause patients to
complain of kidney-related pain.

ADPKD is the most prevalent genetic kidney disease and the
reason for kidney replacement therapy (KRT) in a significant
percentage of patients, ranging between 7% and 15%, depending
on the prevalence of the other causes of CKD in each country
[1]. In the majority of studies and clinical trials, the interest in
this disease lies in its progression and the ultimate need for
KRT. In addition, extrarenal manifestations such as polycystic
liver disease and intracranial aneurysms are often studied.
Beyond KRT, which obviously has the greatest impact, quality
of life is probably most affected by pain and liver involvement
in the form of massive polycystic liver disease.
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While massive polycystic liver disease is fortunately rela-
tively rare, abdominal pain and discomfort are very prevalent.
Acute and chronic pain is a common complaint in patients with
ADPKD and afflicts >60% of patients [2–4]. Acute pain may be re-
lated to cyst haemorrhage, cyst rupture, nephrolithiasis and uri-
nary tract infection. These are all disease-related situations, but
they may also be unrelated to the disease and require a differ-
ential diagnosis. Pain is considered chronic when it lasts
>4 weeks. The exact cause of chronic pain in ADPKD patients
cannot always be elucidated [5]. The most feasible explanation
is that increased organ volume causes distension of the renal
and hepatic capsules and/or compresses the adjacent tissues [6,
7]. Also, back pain may be produced by the adaptive stance
adopted due to increased abdominal volume [2]. ADPKD
patients report chronic pain located in the low back (71%), abdo-
men (61%), head (49%), chest (30%) and legs (27%), often with ra-
dicular features [2]. Glomerular filtration rate (GFR) decreases
when the kidneys are large, so it is to be expected that in the
presence of a lower estimated GFR (eGFR), the kidneys will be
larger and cause more pain. In a subanalysis of the HLAT-PKD
(HALT Progression of Polycystic Kidney Disease) study, in
patients with an eGFR >60 mL/min/1.73 m2 there was no rela-
tionship between pain and height-adjusted total kidney volume
(htTKV) unless the patients had very large kidneys (htTKV
>1000 mL/m). In the group of patients with an eGFR of 20–
60 mL/min/1.73 m2, htTKV was not measured, therefore the re-
lationship with pain was not evaluated. However, patients with
an eGFR of 20–44 mL/min/1.73 m2 more often reported that pain
had affected their daily life and had lower scores on the 36-item
Short Form Health Survey compared with the 45–60 mL/min/
1.73 m2 eGFR group [8]. The few studies that have assessed qual-
ity of life specifically in patients with ADPKD have found that
pain, abdominal distension and sleep disturbances impair over-
all quality of life [9, 10]. Similarly, Tong et al. [11] identified an
immediate impact of pain on lifestyle, but also highlighted
longer-term repercussions, including social isolation, loss of
employment potential and family burden. Recently
Winterbottom [12] disclosed preliminary results of the collabo-
rative European CYSTIC 1 study. In a cohort of 465 patients with
a mean age of 44 years, flank pain showed significant negative
associations with the highest number of Kidney Disease Quality
of Life Short Form subscale scores assessed [12].

Pain management varies greatly among countries in terms
of both initiation and choice of treatment. Even taking into ac-
count that populations are not exactly comparable among stud-
ies, very significant differences are evident in the management
of symptoms. The abstract by Sanon [13] highlights that 70% of
North American patients with ADPKD consume analgesics,
whereas a British study reported that only 29% do so [14].
Similarly, only 7.7% of UK ADPKD patients receive opioid treat-
ment, while in North American studies, the percentage reaches
up to 50% [13]. Furthermore, ~3–4% of the adult US population
are prescribed long-term opioid therapy [15], while this ap-
proach is much less common in European countries. In this con-
text it should be noted that most clinical guidelines and
consensus documents recommend not using opiates for pain
attributable to ADPKD [16]. More generally, harm due to opioid
medications increased dramatically during the 2000s and early
part of the 2010s in the USA. Fatal overdoses from natural and
semisynthetic opioids increased from 1.0 per 100 000 adults in
1999 to 4.4 per 100 000 in 2016 [17]. In order to address the prob-
lem, the Centers for Disease Control and Prevention released
the Guideline for Prescribing Opioids for Chronic Pain in March
2016 [18]. This guideline was intended to improve therapy for

chronic pain [19]. Hopefully this guideline will also impact on
pain management in ADPKD patients.

Patients have a very legitimate claim in proposing that these
debilitating symptoms should be included in ADPKD clinical tri-
als and studies [20, 21]. Of note, the International Standardized
Outcomes in Nephrology (SONG) initiative [22], SONG-PKD, was
launched in 2017 to establish a set of core outcomes for trials in
patients with ADPKD based on consensus among patients, care-
givers and health professionals. It should be noted that the
TEMPO 3:4 clinical trial did include pain within the composite
endpoint and that post hoc analyses have shown efficacy of tol-
vaptan in alleviating pain [23]. One reason why pain has been
little taken into account in most studies and clinical trials is the
great subjectivity of this symptom. While for one patient a spe-
cific physical situation causes ‘discomfort’, for another this
same situation causes ‘excruciating pain’ [24, 25]. The way in
which the professional asks about this symptom and how the
patient’s response is transcribed into the medical record also
play an important role. There seems to be a disconnect between
patients’ experiences and physicians’ awareness of the burden
of pain in ADPKD and this highlights the need for more patient–
physician discussion of symptoms and disease management
[26]. For these reasons, the objective measurement of pain is an
unmet need in ADPKD as well as in most diseases that cause
pain. Consequently the article by El-Damanawi et al. [14] is of
great interest.

The study by El-Damanawi et al. [14] integrated an interest-
ing network of ADPKD expert clinicians, pain specialists,
researchers and patient representatives from the national UK
PKD Charity, with the aim of addressing the lack of validated
ADPKD-specific pain assessment tools (APATs). The APAT
designed by the authors was tested in ADPKD patients, covering
CKD Stages 1–4 (n¼ 39), although further validation through as-
sessment in larger cohorts is needed. Self-reported health sta-
tus scores were worse among those with greater pain severity
and advanced CKD, and these effects were more pronounced in
males. The participants who had pain also showed anxiety and
depression, but pain was additionally related to CKD Stage 4, so
the anxiety and depression could have been due to the
approaching need for KRT rather than the pain itself. Patients
with CKD Stage 5 or with kidney transplantation were not in-
cluded in the study. As bilateral nephrectomy is not routinely
performed, patients may continue to suffer from abdominal or
back pain following KRT, with an associated impact on quality
of life. In the study by El-Damanawi et al. [14], the APAT used
seems to have been more applicable to chronic pain, as the
scales used do not assess acute pain: it would be very interest-
ing if future studies could assess both acute and chronic pain.
The majority [87.6% (113/129)] of the questionnaires were sub-
mitted through the smartphone application. This is a very im-
portant point because the adoption of this approach in studies
involving quality of life questionnaires facilitates the participa-
tion of patients by allowing them to fill in the questionnaire at
any time, without leaving their home and without having to go
to the hospital. It also avoids patient forgetfulness when asked
about symptoms during visits to the doctor, which may be �2
weeks apart.

The use of many different pain scales in PATs is very enrich-
ing but may be time-consuming and confusing for patients. El-
Damanawi et al. [14] used the European Quality of Life 5-
Dimensions questionnaire (EQ-5D) scale, which is a standard-
ized instrument for health status [27] and is the preferred UK
measure of health-related quality of life [28]. They also used the
Modified Short-Form Brief Pain Inventory, which is a validated
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clinical PAT [29] that assesses pain severity and interference
with affective (mood, sleep and enjoyment) and activity (walk-
ing and work) subdimensions. This inventory enriches the
global understanding of pain in ADPKD by providing greater de-
tail than has previously been available. Another pain assess-
ment tool used by the authors was the Modified Short-Form
McGill Pain Questionnaire [30], which is designed to enable clas-
sification of pain symptomatology, with the potential to distin-
guish between neuropathic and non-neuropathic origins of
pain. Finally, the authors used the Medication Quantification
Scale (MQS) version III tool [31], which objectively quantifies the
medication regimen used in chronic pain populations. The MQS
score for each medication is calculated using the medication
class, dosage (subtherapeutic, <50% of the therapeutic dose,
>50% of the therapeutic dose and supratherapeutic dose) and
the agreed detriment/risk score, which was established prior to
the US opioid crisis.

The study by El-Damanawi et al. [14] has some limitations,
including the small sample size (n¼ 39) and the fact that 69%
of the patients had a kidney length >16.5 cm. Also, the patient
cohort was limited by the inclusion criteria of the DRINK
study and tended to include those patients less likely to be
debilitated by pain compared with an unbiased ADPKD co-
hort. In this study, the effect of pain due to other causes re-
lated to ADPKD, such as hepatomegaly, which may be
frequent and more noticeable in women, was not assessed.
Interestingly, 59% of the patients studied were women and
59% of the total patient population had hepatomegaly, but the
authors do not explain any relationship between these data
and pain, so it would be interesting to study these aspects in
the future.

When nephrologists think of ADPKD, most will anticipate
some extrarenal manifestations, such as intracranial aneur-
ysms, liver disease and abdominal or back pain, but, as shown
by El-Damanawi et al. [14], these findings are uncommon in
ADPKD patients during the early stages of CKD. However, when
pain does arise as a complication of ADPKD, it has serious phys-
ical and social consequences. A tool to evaluate pain will allow
the unification of diagnostic criteria and treatment strategies
and, in this context, the reliable APAT established by the
authors is to be warmly welcomed. Interestingly, the APAT will
be tested as part of a large observational ADPKD pain study
[Evaluating Chronic Pain in ADPKD using a Patient-Centred
Approach to Data Collection and Synthesis: A National
Prospective Observational Study (EASE-PKD)] funded by the
National Institute for Health Research. Establishing a standard-
ized instrument for pain measurement in interventional ADPKD
trials will ensure that pain is measured and reported in a con-
sistent way to inform decision-making and identify effective
interventions aimed at managing pain and minimizing the im-
pact pain has on patients with ADPKD.
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Marató TV3 (Project 202036).

REFERENCES
1. Akoh JA. Current management of autosomal dominant poly-

cystic kidney disease. World J Nephrol 2015; 4: 468–479
2. Bajwa ZH, Sial KA, Malik AB et al. Pain patterns in patients

with polycystic kidney disease. Kidney Int 2004; 66: 1561–1569
3. Casteleijn NF, de Jager RL, Neeleman MP et al. Chronic kidney

pain in autosomal dominant polycystic kidney disease: a
case report of successful treatment by catheter-based renal
denervation. Am J Kidney Dis 2014; 63: 1019–1021

4. Casteleijn NF, van Gastel MD, Blankestijn PJ et al. Novel treat-
ment protocol for ameliorating refractory, chronic pain in
patients with autosomal dominant polycystic kidney dis-
ease. Kidney Int 2017; 91: 972–981

5. Torres VE, Harris PC, Pirson Y. Autosomal dominant poly-
cystic kidney disease. Lancet 2007; 369: 1287–1301

6. Tellman MW, Bahler CD, Shumate AM et al. Management of
pain in autosomal dominant polycystic kidney disease and
anatomy of renal innervation. J Urol 2015; 193: 1470–1478

7. D’Agnolo HMA, Casteleijn NF, Gevers TJG et al. The associa-
tion of combined total kidney and liver volume with pain
and gastrointestinal symptoms in patients with later stage
autosomal dominant polycystic kidney disease. Am J Nephrol
2017; 46: 239–248

8. Miskulin DC, Abebe KZ, Chapman AB et al. Health-related
quality of life in patients with autosomal dominant polycys-
tic kidney disease and CKD stages 1–4: a cross-sectional
study. Am J Kidney Dis 2014; 63: 214–226

9. Rizk D, Jurkovitz C, Veledar E et al. Quality of life in autoso-
mal dominant polycystic kidney disease patients not yet on
dialysis. C J Am Soc Nephrol 2009; 4: 560–566

10. Anderegg MA, Dhayat NA, Sommer G et al. Quality of life in
autosomal dominant polycystic kidney disease patients
treated with tolvaptan. Kidney Med 2020; 2: 162–171

11. Tong A, Rangan GK, Ruospo M et al. A painful inheritance—
patient perspectives on living with polycystic kidney dis-
ease: thematic synthesis of qualitative research. Nephrol Dial
Transplant 2015; 30: 790–800

12. Winterbottom J. Flank pain has a major negative impact on
health-related quality of life in ADPKD: The CYSTIC I study.
Paper presented at the 58th ERA-EDTA Congress, 6 May 2021
(presentation ID MO023)

13. Sanon M. Real-world utilization of prescription medica-
tions to manage pain in patients with autosomal dominant
polycystic kidney disease (ADPKD). Presented at ASN Kidney
Week, 2018. https://www.asn-online.org/education/kidney
week/2018/program-abstract.aspx?controlId¼3017243

14. El-Damanawi R, Lee M, Harris T et al. Developing a patient-
centred tool for pain measurement and evaluation in auto-
somal dominant polycystic kidney disease. Clin Kidney J
2021; doi: 10.1093/ckj/sfaa259

15. Boudreau D, Von Korff M, Rutter CM et al. Trends in long-term
opioid therapy for chronic non-cancer pain. Pharmacoepidemiol
Drug Saf 2009; 18: 1166–1175

16. Ars E, Bernis C, Frag G et al. Documento de consenso de poli-
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