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REVIEW
 CURRENT
OPINION Novel approach to unpleasant symptom clusters

surrounding pruritus in patients with chronic
kidney disease and on dialysis therapy
1062-4821 Copyright � 2021 The A
a b c
Rebecca S. Ahdoot , Kamyar Kalantar-Zadeh , James O. Burton ,
and Mark B. Lockwoodd
Purpose of review

Chronic kidney disease-associated-pruritus (CKD-aP) is a common symptom in patients with end-stage
kidney disease (ESKD) undergoing dialysis. CKD-aP typically occurs alongside other debilitating symptoms
and may comprise so-called ‘symptom clusters’ which have synergistic effects that adversely impact patient
health-related quality of life (HRQoL). Importantly, symptoms in a cluster may share a common biological
mechanism. Here we review the clinical impact of CKD-aP and its association with other symptoms
reported by dialysis patients. The clinical benefits of treating pruritus and its potential impact on other
symptoms are also addressed.

Recent findings

Studies have shown CKD-aP significantly impairs HRQoL in patients with ESKD undergoing dialysis and is
associated with adverse clinical outcomes, including increased risk of infections, hospitalizations, and
mortality. Despite these negative effects, CKD-aP remains underrecognized and undertreated in clinical
practice. CKD-aP is frequently associated with other symptoms, including disturbed sleep/poor sleep
quality, anxiety, depression, and pain. Clinical studies of antipruritic therapies show that reduction of itch
intensity may also alleviate other associated symptoms, such as poor sleep quality.

Summary

CKD-aP and its associated symptoms are inadequately managed in clinical practice. Greater understanding
and awareness of CKD-aP and its surrounding symptom clusters in dialysis patients may improve their
overall symptom management and HRQoL.
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INTRODUCTION

People suffering from end-stage kidney disease
(ESKD), also known as stage 5 chronic kidney disease
(CKD), experience a high burden of symptoms,
which markedly impair their physical and mental
health-related quality of life (HRQoL) as well as their
ability to perform everyday activities [1,2]. People
with ESKD who require hemodialysis for renal
replacement therapy value the reduction of their
symptom burden over prolonged survival [3,4],
illustrating the devastating impact these symptoms
have on their lives. Hence, the proactive identifica-
tion and alleviation of symptoms are critical to the
holistic management of these individuals. CKD-
associated pruritus (CKD-aP; previously known as
uremic pruritus) is a frequent and burdensome
symptom reported by patients with CKD, and often
uthor(s). Published by Wolters Kluwer Health, Inc. www.co-nephrolhypertens.com
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KEY POINTS

� Chronic kidney disease-associated pruritus (CKD-aP) is
a common, underrecognized symptom in patients with
end-stage kidney disease (ESKD) undergoing dialysis.

� Studies have shown CKD-aP significantly impairs
HRQoL in patients with ESKD undergoing dialysis and
is associated with adverse clinical outcomes, including
increased risk of infections, hospitalizations,
and mortality.

� The etiology of CKD-aP is not fully understood, but
several possible mechanisms have been implicated in
the generation of pruritus, including: (1) deposition of
uremic toxins in the skin and subcutaneous tissues; (2)
immune system dysregulation and inflammation; (3)
peripheral neuropathy; (4) dysregulation of
endogenous opioid system; and (5) alterations in the
structure and function of the skin microbiome.

� There is evidence that the symptoms experienced by
patients with ESKD can occur in clusters, thus
identification of symptom clusters in ESKD may help to
inform individualized symptom management strategies,
leading to improvements in HRQoL and other
clinical outcomes.

� Difelikefalin, a peripheral, selective KOR agonist,
recently became the first therapy approved by the US
FDA for the treatment of CKD-aP.

Novel therapeutic approaches in nephrology and hypertension
worsens as CKD progresses to ESKD requiring renal
replacement therapy [5,6

&

].
Symptom burden among people with ESKD on

hemodialysis is high and symptom presentation is
often complex. CKD-aP rarely occurs in isolation
and is often a cause of distress to patients undergo-
ing dialysis. In most cases, CKD-aP occurs in a
constellation with other debilitating symptoms that
have synergistic effects on one another and amplify
patients’ suffering. When two or more symptoms
co-occur and are related, they are known as a symp-
tom cluster [7,8]. Because individual symptoms are
related, they may share a common biological mech-
anism that can be targeted for intervention [9].
Thus, targeting one symptom in the cluster for
intervention may have an effect on other symptoms
in a given symptom cluster. However, symptom
cluster science across the spectrum of CKD is in
its infancy and more research is needed to untangle
the complex relationships between symptoms and
patient outcomes. Identification of symptom clus-
ters among patients with ESKD undergoing dialysis
may help inform symptom assessment, risk-stratifi-
cation, and development of patient-centered inter-
ventions to reduce symptom burden, thereby
reducing the negative impact on patient HRQoL
[10

&

].
64 www.co-nephrolhypertens.com
Here, we review the clinical impact of CKD-aP
on co-occurring symptoms and important patient
outcomes, including HRQoL, risk for infections,
hospitalizations and mortality, in patients with
ESKD undergoing dialysis. The potential clinical
benefits of alleviating CKD-aP and the potential
effects on other symptoms will also be discussed.
CHRONIC KIDNEY DISEASE-ASSOCIATED
PRURITUS: EPIDEMIOLOGY,
PATHOPHYSIOLOGY, AND CLINICAL
PRESENTATION

Although the prevalence estimates of CKD-aP in
dialysis patients vary between epidemiological stud-
ies, patient-reported data from the Dialysis Out-
comes and Practice Patterns Study (DOPPS)
indicate that approximately two-thirds of hemodi-
alysis patients have CKD-aP, 37% of which experi-
ence moderate-to-severe symptoms [6

&

]. Despite its
high prevalence, CKD-aP is overlooked by health-
care professionals and under-reported by patients in
clinical practice; 17% of patients always or nearly
always bothered by itch do not report their symp-
toms to anyone [5,11].

The complex pathophysiology of chronic itch-
ing is not yet fully understood; however, it is likely
to be a result of the release of pruritogens (e.g.,
histamine, prostaglandins, cytokines, neuropepti-
des, and proteases) by keratinocytes, immune cells,
or neighboring neurons in the skin [12

&

]. Chronic
pruritus can be defined as an unpleasant sensation
to skin leading to the desire to scratch, which per-
sists for more than 6 months [13]. CKD-aP is a sys-
temic condition characterized by pruritus related to
CKD, which is unexplained by any other etiology
[12

&

]. Identification and diagnosis of CKD-aP are
complicated by its variable clinical presentation.
There is significant intra- and inter-patient variabil-
ity with CKD-aP with respect to the severity and
spatial distribution of pruritus over time. Pruritus
intensity can range from sporadic mild discomfort
to unrelenting and disturbing [14]. Although its
distribution may be generalized, CKD-aP often
presents in bilateral, symmetrical patterns or can
be localized to specific areas of the body, most
commonly the face, back or fistula arm [15]. Pruritus
can occur at any time and its occurrence or intensity
is unrelated to timing of dialysis sessions [5,16,17].
Many patients complain of worse symptoms at
night when they may be more noticeable [5,18].
Observational studies evaluating the duration of
CKD-aP show that pruritus typically persists for
several years [19,20]. In contrast to other itch con-
ditions with dermatological origin, CKD-aP is not
associated with primary skin manifestations,
Volume 31 � Number 1 � January 2022



FIGURE 1. Overview of patient-reported outcome instruments used to capture chronic kidney disease-associated pruritus
health-related quality of life. MOS, Medical Outcomes Study; PGIC, patient global impression of change; PGIS, patient global
impression of severity; WI-NRS, worst itch numerical rating scale.
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although some patients may present with secondary
scratch lesions [14]. However, while dry skin (xero-
sis) is not thought to be a primary cause of the
condition, it frequently occurs with CKD-aP and
can worsen the severity of itch [21].

The etiology of CKD-aP is not fully understood,
but several possible mechanisms have been impli-
cated in the generation of pruritus, including: (1)
deposition of uremic toxins in the skin and subcu-
taneous tissues; (2) immune system dysregulation
and inflammation; (3) peripheral neuropathy; (4)
dysregulation of endogenous opioid system and; (5)
alterations in the structure and function of the skin
microbiome [12

&

,14,22
&

].
BURDEN OF CHRONIC KIDNEY DISEASE-
ASSOCIATED PRURITUS IN
HEMODIALYSIS PATIENTS

Impact of chronic kidney disease-associated
pruritus on clinical outcomes

CKD-aP is unpleasant and potentially debilitating
for patients undergoing hemodialysis, and has been
associated with worse clinical outcomes, including a
greater risk of infection, hospitalizations, and mor-
tality [6

&

,23]. Data from DOPPS also showed that
hemodialysis patients with extreme pruritus were
more likely to withdraw from dialysis, miss sched-
uled dialysis sessions, and take a longer time to
recover from dialysis treatment, compared with
patients not bothered by pruritus [6

&

]. Similarly, a
large retrospective cohort study of US hemodialysis
patients (n¼38,315) also observed a higher number
1062-4821 Copyright � 2021 The Author(s). Published by Wolters Kluwe
of missed hemodialysis sessions, as well as increased
medication use (intravenous [IV] antibiotics, eryth-
ropoietin-stimulating agents, and IV iron) among
patients who self-reported severe pruritus as com-
pared to those who were not bothered by pruritus
[24].
Impact on general health status and quality
of life

Many observational studies have shown CKD-aP is
associated with reduced HRQoL for patients with
ESKD undergoing hemodialysis [6

&

,19,20,23,25–
33]. Figure 1 provides an overview of patient-
reported outcome instruments used to capture
CKD-aP HRQoL, with validated measures described
in Table 1. Among the largest epidemiological stud-
ies was a recent analysis of the international DOPPS
patient cohort (Phases 4–6; 2009–2018) that
included >23,000 hemodialysis patients from 21
countries, which evaluated the relationship
between pruritus severity and patient-reported out-
comes [6

&

]. Itch intensity was assessed using the itch
question from the self-reported Kidney Disease
Quality of Life 36-item short-form survey
(KDQOL-36), which asks patients the extent to
which they were bothered by itchy skin during
the past 4 weeks (5-category scale: ‘not at all’ to
‘extremely’). Health-related QoL was assessed using
the 12-Item Short Form Health Survey (SF-12), a
component of the KDQOL-36 that provides a
generic measure of mental and physical HRQoL
through a mental component scale (MCS) and phys-
ical component scale (PCS) scores (range: 0–100).
r Health, Inc. www.co-nephrolhypertens.com 65



Table 1. Patient-reported outcomes tools validated for use in the assessment of CKD-aP

PRO tool Symptom recall Strength/limitations

Unidimensional

Visual Analogue Scale (VAS) Worst itch in the previous 24 h Simple and fast/highly subjective

Numeric Rating Scale (NRS) Worst itch in the previous 24 h Simple and fast/highly subjective

Verbal Rating Scale (VRS) Worst itch in the previous 24 h Simple and fast/highly subjective

Q-20 KDQOL-36 Evaluation of the last 4 weeks Used in large studies/not validated as a severity measure

Multidimensional

5-D itch scale 14 days Validated to analyze the course of itch/time-consuming

Skindex-10 7 days Validated to evaluate CKD-aP intensity/time-consuming

Self-assessed disease severity At administration Fast/less used in studies

Itch MOS Previous week Exclusively assesses sleep disturbance

CKD-aP, chronic kidney disease-associated pruritus; MOS, Medical Outcomes Study.

Novel therapeutic approaches in nephrology and hypertension
Hemodialysis patients who reported being
extremely bothered by pruritus had MCS and PCS
scores 6.7 and 9.1 lower than patients not at all
bothered by pruritus (the authors noted a 3- to 5-
point difference was considered clinically relevant)
[6

&

]. Furthermore, longitudinal data from the Ger-
man Epidemiological Hemodialysis Itch Study
(GEHIS) which followed a cohort of hemodialysis
patients with CKD-aP (N¼212) over a 4-year period
showed that HRQoL (assessed by the SF-12 question-
naire) improved among those patients who no lon-
ger reported CKD-aP after 4 years [29].
Association between chronic kidney disease-
associated pruritus and other symptoms
Potential symptom clusters including
chronic kidney disease-associated pruritus

There is evidence that the symptoms experienced by
patients with ESKD can occur in clusters. A ‘symp-
tom cluster’ can be defined as two or more concur-
rent symptoms that are related to one another, may
share a common cause, and occur independently of
other symptom clusters [7]. A key concept of symp-
tom cluster science is the assumption that alleviat-
ing one symptom can reduce the severity of other
symptoms included in the cluster [8]. Identification
of symptom clusters in ESKD may therefore help to
inform individualized symptom management strat-
egies, leading to improvements in HRQoL and other
clinical outcomes.

Although the application of symptom cluster
science to CKD is still an emerging field, unlike
oncology where it is well established, several pub-
lished studies have attempted to identify symptom
clusters in patients with ESKD undergoing dialysis
66 www.co-nephrolhypertens.com
[34,35
&

,36–42,43
&

]. The composition of symptom
clusters identified by these studies has varied
depending on the specific assessment tools and
statistical methodologies applied [38]. Regarding
symptom clusters, an important point is that many
co-occurring symptoms in CKD/ESKD have not
been considered in this way previously in nephrol-
ogy. Thus, there is a huge opportunity to think
about CKD/ESKD symptoms differently, using
latent models to determine relationships between
symptoms, with the idea that intervening on symp-
toms with shared biological underpinnings and
have an impact on multiple symptoms in a given
symptom cluster (e.g. pruritis/sleep disturbance/
fatigue/pain). So far, little work has been done to
establish the existence of symptom clusters in
nephrology, despite evidence that CKD-aP has been
found to co-occur with other common symptoms in
patients with ESKD, including sleep disturbance,
depression, pain, and restless legs syndrome, indi-
cating that these may comprise a specific symptom
cluster (Fig. 2).

Sleep and fatigue

Many studies have reported a negative association
between CKD-aP as well as sleep quality and quan-
tity among patients with ESKD undergoing hemo-
dialysis [6

&

,19,20,23,28,33,44]. In the recent DOPPS
analysis (Phases 4–6), poor sleep quality (defined as
�3 nights in the past week of restless sleep as
assessed by the sleep question from the Center for
Epidemiologic Studies-Depression [CES-D] sleep
questionnaire) was more commonly reported by
patients bothered (vs not bothered) by pruritus. Fur-
thermore, the prevalence of patients who reported
feeling ‘washed out or drained’ was �2-fold greater
for those with moderate-to-extreme pruritus than
Volume 31 � Number 1 � January 2022



FIGURE 2. Potential symptom cluster for CKD-aP in patients with ESRD on hemodialysis. Figure adapted with permission from
the SONG initiative (https://songinitiative.org/). CKD-aP, chronic kidney disease-associated pruritus; CV, cardiovascular;
ESRD, end-stage kidney disease; SONG, Standardised Outcomes in Nephrology.
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those notbothered bypruritus [6
&

]. Anearlier analysis
of the DOPPS cohort (Phases 1 and 2; 1996–2004)
observed that �45% of patients with moderate-to-
severe pruritus reported poor sleep quality in com-
parison with 29% of patients with no or mild pruritus
[23]. In this analysis, poor sleep quality was attributed
to the higher rate of mortality (17%) in patients with
pruritus vs those without pruritus [23].

The longitudinal prospective ITCH National
Registry Study evaluating the natural history of
CKD-aP in a cohort of US hemodialysis patients
(N¼103) observed a significant association
between pruritus intensity and sleep disruption
caused by itching as assessed by two separate sleep
measures (an adapted version of the Itch Medical
Outcomes Study [MOS] sleep questionnaire and the
sleep question from the Brief Itching Inventory [BII]
questionnaire) [19].

The GEHIS study analyzed sleep data for 860 HD
patients with and without CKD-aP. It showed the
majority of patients with CKD-aP (54.5%) reported
difficulty falling asleep more than once a week,
whereas 48.3% complained of impaired sleep qual-
ity [20]. The authors reported that impairment in
sleep quality was associated with the presence of
pruritus, but not with pruritus severity [20].

Depression and anxiety

Several studies have also observed a positive associ-
ation between CKD-aP and depression [6

&

,28,31,45].
1062-4821 Copyright � 2021 The Author(s). Published by Wolters Kluwe
Analyses of the DOPPS observed that hemodialysis
patients who were bothered by pruritus were more
likely to have depressive symptoms (as evaluated by
physician-diagnosed depression [Phases 1 and 2]
[23] and self-reported CES-D score �10 [Phases 4–
6]) [6

&

]. A cross-sectional study of hemodialysis
patients in Brazil (N¼980) also observed that
patients who self-reported severe pruritus as assessed
by the KDQOL-36 itch question also had higher CES-
D scores than patients who reported mild or no
pruritus [28]. A longitudinal study of 1799 Japanese
patients from the J-DOPPS cohort (follow-up period:
0.5–2.5 years) found that patients with no or mild
pruritus who self-reported symptoms of depression
at baseline were more likely to develop severe pruri-
tus in the future, indicating a potential link between
these two symptoms [45]. The GEHIS showed that
patients with pruritus had significantly higher anxi-
ety scores than those without pruritus, as evaluated
by the Hospital and Anxiety Depression Scale
(HADS) but found no difference in the depression
scores [20].

Other symptoms associated with chronic
kidney disease-associated pruritus

The GEHIS study observed that, in addition to sleep
disturbance, patients with CKD-aP were more likely
to experience pain than those without CKD-aP, and
that this also contributed toward their reduced
HRQoL [31]. Restless legs syndrome and pruritus
r Health, Inc. www.co-nephrolhypertens.com 67
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have been reported to frequently co-occur in
patients with ESKD [46

&

,47].
POTENTIAL IMPACT OF ALLEVIATING
PRURITUS ON RELATED SYMPTOMS AND
CLINICAL OUTCOMES

Data from interventional studies of antipruritic
treatments show that reduction of pruritus intensity
among patients with CKD-aP undergoing hemodi-
alysis is associated with corresponding improve-
ments in their HRQoL [48

&

,49], and that reducing
pruritus intensity can improve sleep quality of
these patients.

Difelikefalin is a peripherally restricted, selective
kappa opioid receptor (KOR) agonist, recently
approved by the US Food and Drug Administration
(FDA) for the treatment of moderate-to-severe pru-
ritus associated with CKD in adult hemodialysis
patients [50

&

]. Difelikefalin is the first licensed treat-
ment for CKD-aP except for nalfurafine in Japan.
Phase 3 clinical trials have demonstrated that dife-
likefalin can significantly reduce pruritus intensity
and improve itch-related QoL in patients with mod-
erate-to-severe CKD-aP [51

&

,52
&

,53
&

]. These studies
also indicate that reduction in itch may also
improve sleep quality. Studies involving gabapentin
and other anti-itch medications are out of the scope
of this review as they are nonlicensed treatments.

A 12-week, single-arm Phase 3 trial (Study 3105)
found that treatment with IV difelikefalin was asso-
ciated with improvements in patient-reported sleep
quality questionnaire scores [52

&

]. A post hoc analysis
of this study subsequently showed these were
strongly correlated (r¼0.78) with reductions in pru-
ritus intensity at Week 12, as evaluated by changes
in weekly mean of the patient-reported 24-h worst
itch numerical rating scale (WI-NRS) [54

&

]. Further-
more, an exploratory analysis of pooled data from
the randomized, placebo-controlled, 12-week, Phase
3 KALM-1 and KALM-2 clinical trials of IV difelike-
falin also reported a moderate correlation between
reduction in itch intensity with difelikefalin as mea-
sured by WI-NRS and improvement in sleep quality
as evaluated by the mean 5-D Itch questionnaire
sleep disability question score [55

&

].
A randomized, Phase 3, double-blind, placebo-con-

trolled trial of centrally acting mu opioid receptor
(MOR) antagonist/KOR agonist, nalbuphine, also
showed that reductions in itch intensity with this
treatment also resulted in improvements in sleep dis-
ruption in adult hemodialysis patients with CKD-aP
[49].

Based on the study evidence described earlier
showing that patients with severe CKD-aP are more
likely to withdraw from dialysis than patients with
68 www.co-nephrolhypertens.com
mild or no symptoms [6
&

,24]. Therefore, it is possible
that alleviation of pruritus may increase patient
satisfaction with dialysis and consequently improve
their clinical outcomes.
TREATMENT OF CHRONIC KIDNEY
DISEASE-ASSOCIATED PRURITUS:
CLINICAL EVIDENCE FOR DIFELIKEFALIN

Difelikefalin, a peripheral, selective KOR agonist,
recently became the first therapy approved by the
US FDA for the treatment of CKD-aP [50

&

]. Difelike-
falin is thought to treat pruritus through the activa-
tion of KORs on peripheral sensory neurons and
immune cells [56].

The efficacy and safety of IV difelikefalin were
evaluated by two similarly designed, randomized,
placebo-controlled Phase 3 trials (KALM-1 and
KALM-2) which together enrolled 851 adult patients
with moderate-to-severe CKD-aP undergoing hemo-
dialysis [48

&

,53
&

]. IV difelikefalin (0.5 mg/kg of dry
body weight) or placebo was administered after
hemodialysis sessions 3 times per week for 12 weeks.
Both trials met their primary endpoints demonstrat-
ing that the proportion of patients achieving a
clinically meaningful (�3-point) reduction from
baseline in daily 24-h WI-NRS scores was signifi-
cantly greater with difelikefalin vs placebo at
Week 12 (KALM-1: 50.0% vs 27.6%; KALM-2:
54.0% vs 42.2%) [48

&

,53
&

].
The efficacy of IV difelikefalin for itch reduction

was also evaluated in a pooled analysis of the KALM-
1 and KALM-2 trials that also assessed the effect of
treatment on itch-related QoL, as evaluated by the
Skindex-10 and 5-D itch scale questionnaires [57

&

].
This pooled analysis showed that the achievement
of �3-point WI-NRS improvement from baseline
was significantly greater with difelikefalin vs pla-
cebo at all time points from Week 1 (Fig. 3a).

The proportion of patients who achieved a clin-
ically meaningful improvement in total Skindex-10
score (�15-point reduction) was significantly
greater with difelikefalin vs placebo at Weeks 4,
10, and 12 (Fig. 3b), whereas those achieving clini-
cally meaningful improvements in total 5-D itch
score (�5-point reduction) was significantly greater
with difelikefalin vs placebo at all timepoints evalu-
ated (Fig. 3c).

Both the KALM-1 and KALM-2 studies had open-
labelextensionphaseswhereeligiblepatients from the
difelikefalin and placebo arms could receive treatment
with difelikefalin for up to 52weeks. A pooled analysis
of KALM-1 and KALM-2 showed that IV difelikefalin
maintained efficacy in terms of itch reduction and
improvements in itch-related QoL over 1 year of treat-
ment in the open-label extensions [58

&

].
Volume 31 � Number 1 � January 2022



FIGURE 3. Pooled analysis of KALM-1 and KALM-2 clinical trials: Efficacy of difelikefalin vs placebo for reduction of itch and
clinically meaningful improvements in itch-related QoL (Skindex-10 and 5-D itch scale). (a) Achievement of �3-point
improvement in WI-NRS score. (b) Achievement of �15-point improvement in Skindex-10 total score. (c) Achievement of �5-
point improvement in 5-D itch total score. �P<0.05, ��P<0.001 difelikefalin vs placebo. KALM-1 and -2, study title: A Study
to Evaluate the Safety and Efficacy of CR845 in Hemodialysis Patients with Moderate-to-Severe Pruritus. CI, confidence
interval; LS, least squares; QoL, quality of life; WI-NRS, worst itch numeric rating scale.

Pruritus symptom clusters Ahdoot et al.
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CONCLUSION

Despite the clear associations with poorer health out-
comes and reduced HRQoL, CKD-aP remains under-
appreciated, under-reported and under-diagnosed.
Research focusing on single symptoms has led to sig-
nificant advances in our understanding of CKD-aP but
people with advanced kidney disease rarely present
with just one; the future of research into symptom
management needs to focus on evaluating the relation-
ships between multiple symptoms, specific interven-
tions and patient outcomes. Symptom clusters are
those that share a common mechanism or etiology
and whose inter-relationship leads to different out-
comes when compared to each individual component
symptom. With new treatment strategies on the hori-
zon, this concept of symptom clusters represents an
opportunity not just for the management of CKD-aP,
but also for all of those associated symptoms which we
know are important to our patients.
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