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Abstract: Chronic kidney disease-associated pruritus (CKD-aP) is a distressing, often over-
looked condition in patients with CKD and end-stage renal disease. It affects ~40% of patients
with end-stage renal disease and has been associated with poor quality of life, poor sleep,
depression, and mortality. Prevalence estimates vary based on the instruments used to diagnose
CKD-aP, and standardized diagnostic instruments are sorely needed. Treatment studies have
often yielded conflicting results. This is likely related to studies that are limited by small sample
size, flawed designs, and nonstandardized diagnostic instruments. Several large well-designed
treatment trials have recently been completed and may soon influence CKD-aP management.
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Introduction

Pruritus is a highly prevalent condition in patients with advanced chronic kidney
disease (CKD) and end-stage renal disease (ESRD) on dialysis. Despite being an
annoyance, CKD-associated pruritus (CKD-aP) can adversely affect the quality of
life (QOL) and medical outcomes. Several challenges have prevented significant
advances in the treatment of CKD-aP despite >40 years of research in the field. These
challenges include the protean manifestations of CKD-aP, a poor understanding of
the underlying pathogenesis, nonstandardized diagnostic tools, and poorly designed
treatment trials. This review examines current data on the diagnosis, epidemiology,
outcomes, and treatment of CKD-aP. In addition, it also explores some of the chal-
lenges to successful treatment suggesting ways to overcome these challenges. Finally,
it presents the findings from several recently completed trials that may soon affect
CKD-aP treatment.

Diagnosis

CKD-aP has been defined as itching that is directly related to kidney disease, without
another comorbid condition such as a comorbid liver or skin condition that includes
itching. Because of the high prevalence of this condition in patients with advanced
CKD and ESRD, providers should consider any itching in these patients to be related
to CKD-aP unless there is a clear alternative explanation.!

There is no one specific profile that characterizes a patient with CKD-aP.! Severity
of pruritus may vary over time from barely noticeable to itching that causes constant
restlessness, and these symptoms can occur intermittently or be persistent.! Itching can
also occur at any time in relation to dialysis, that is, before, during, or after.>
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The distribution of itching in CKD-AP is often symmetri-
cal® but can be localized or generalized.>* When localized, it
often occurs in the back, face, and shunt arm.? Finally, CKD-
aP can occur without any skin manifestations, can coexist
with xerosis (dry skin) in between 50% and 85% of patients,*
or can occur with superimposed complications of excoriation
including impetigo, linear crusts, papules, ulcerations, and
prurigo nodularis.!

Severity and QOL instruments

Several validated scales are used in studies that define the
prevalence, outcomes, and treatment of CKD-aP. These
scales can be divided into unidimensional (those that mea-
sure only CKD-aP severity), multidimensional (those that
measure severity and other characteristics of pruritus), and
scales that focus predominantly on QOL.> Commonly used
unidimensional scales include the visual analog scale (VAS),
the numeric rating scale (NRS), and the verbal rating scale
(VRS).

The VAS is the most commonly used scale to measure
CKD-aP severity.® The VAS, which was first developed to
measure pain,’ is a graphic depiction of a 100-mm horizon-
tal line with the left end marked “no itch” and the right end
marked “worst imaginable itch.” Patients are asked to draw
a vertical line along the marked scale to indicate where their
itching severity lies along this spectrum. The length of the
line created from the left end to the vertical mark is then
measured in millimeters (separates itch severity by 1 mm
units), and this length quantifies itch severity. Similarly, the
NRS grades itch severity from 0 to 10 with 0 depicting no
itch and 10 depicting the worst imaginable itch, and the VRS
allows patients to choose between 4 itching severities: no,
low, moderate, or severe itch. The VAS, NRS, and VRS seem
to have similar reliability and validity.’

Multidimensional pruritus scales evaluate severity and
other itch-related characteristics. Two common examples
of multidimensional scales used in studies of patients with
CKD-aP include the 5-D itch scale and the itch severity scale
(ISS). The 5-D itch scale, designed as an outcome measure
for clinical trials, measures the intensity of itch, how long it
has lasted, whether it is improving or worsening, its effect on
QOL, and its distribution. This scale correlates closely with
VAS and is a reliable measure of change in itching severity
over time.® Similarly, the ISS measures duration, frequency,
pattern, distribution intensity, treatment, accompanying
symptoms, and sensation of itching and effect of itching on
QOL. This scale has been extensively validated and has good
validity and reliability.’

Several scales have been developed and validated which
measure the impact of skin disease on QOL. The dermatol-
ogy QOL index (DLQI) and the Skindex have been used in
patients with CKD-aP for this purpose. The DLQI, developed
in 120 patients with various skin diseases, consists of 10
questions that can be grouped into 6 categories: symptoms/
feelings, daily activities, leisure, work/school, personal
relationships, and treatment.'® It has been found to be a valid
and reliable measure of pruritus in several skin conditions.!!
The Skindex consists of 61 items designed to capture the
subjective effects of skin disease on QOL along with 5 major
dimensions (psychosocial effects that are cognitive, social,
or emotional and physical effects that are related to physical
discomfort or limitations).!> The original scale was found
to be internally reliable, reproducible, and valid."? Since its
development, several shorter modified versions have been
validated and used in different dermatological conditions
including CKD-aP3!?

Sleep disruption is an important complication of itching.
The Itch MOS was developed from the Medical Outcomes
Study sleep questionnaire and validated in CKD-aP.?* This
instrument includes 10 questions evaluating the effect of
itching on sleep latency, disruption, and daytime somnolence.

Finally, the majority of studies examining the effect of
CKD-aP on QOL have used the 36-item short form health
survey (SF-36), the 12-item short form healthy survey
(SF-12) or a kidney-specific version, Kidney Disease QOL
(KDQOL-SF). In its current version, the KDQOL-SF
includes 43 kidney disease-specific questions and 36 SF core
items.!* The SF-36 core items measure physical functioning,
role-physical, pain, general health perceptions, emotional
well-being, role-emotional, social functioning, and energy/
fatigue. The KDQOL-SF also includes a question about the
extent to which patients were bothered by itchy skin over the
past 4 weeks. All the versions of the SF are well validated
and universally used.!>"

Challenges in diagnosis

Currently, there are no universally accepted scales for measur-
ing CKD-aP severity, characteristics, or its effect on QOL.
In addition, there is no one particular itching profile that
defines patients with CKD-aP. This has undoubtedly resulted
in heterogeneous patient populations in studies examining
the prevalence, outcomes, and treatment of CKD-aP. These
heterogeneous populations, in part, explain the large range
of CKD-aP prevalence that has been observed and the mixed
results of treatment studies. Universally accepted scales and
definitions for CKD-aP are critical given the highly subjective
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nature of this disease, so that treatment effects and decisions
about efficacy can be standardized across studies. Universal
scales should evaluate pruritus severity, duration, distribu-
tion, and its effect on QOL including sleep and mood. In the
ITCH trial, Mathur et al developed and validated 4 scales
that measure these attributes (Skindex-10, Itch MOS, Brief
Itch Inventory, and the Patient Assessed Disease Severity)
and also evaluated the NRS for worst itching intensity in the
dialysis population for the first time.> These scales if univer-
sally used may help standardize the definitions of CKD-aP
across studies.

Prevalence
CKD-aP is highly prevalent in CKD and ESRD populations
worldwide and is estimated to occur in 20%—90% of dialysis

patients. This wide range of prevalence rates is likely related
to varying characteristics of studied populations, the era when
studies were performed, and the diagnostic instruments used
to define CKD-aP. Interestingly, the prevalence of CKD-aP
may be improving over time, with rates declining from as
high as 85% in the early 1970s, to between 20% and 40%
in studies performed over the past 10 years.! Recent large
studies defining prevalence rates of CKD-aP in hemodialysis
(HD), peritoneal dialysis (PD), and CKD patients are sum-
marized in Table 1.

HD

The largest international study of CKD-aP prevalence in
HD patients was an analysis of the Dialysis Outcomes and
Practice Patterns Study (DOPPS).!® In this study, pruritus data

Table | Recent studies examining the prevalence, characteristics and outcomes of CKD-aP

Author, year Study design and Itching and

Prevalence

Characteristics Outcome

population outcome tools
Hemodialysis
Pisoni et al, 18,801 adult HD Itching: VRS Moderate to Higher adjusted odds of Patients with moderate to
2006'® patients from 308 (5-grade) extreme pruritus moderate to extreme extreme pruritus compared to
dialysis centers Sleep quality: 3 self in 42% of patients  pruritus: male, lung none:
in DOPPS | report questions in DOPPS Il and disease, CHF, neuro 1. 13% higher adjusted mortality
(1996-2001) QOL: SF-36 or SF-12  45% in DOPPS | disease, ascites, hepatitis risk in DOPPs 1, 21% higher in
and 322 centers C; higher Ca, phos, WBC DOPPS 1l
in DOPPS Il count, and lower albumin 2. Feeling drained (AOR = 2.3-5.3)
(2002-2004) Lower adjusted odds: 3. Depression (AOR = 1.3-1.7)
high serum ferritin, 4. Poor sleep (AOR = 1.4-4.0)
ESRD vintage <3 months 5. Worse QOL. No itch had
or lived with ESRD MCS/PCS scores 8.6/6.4 points
>10 years higher than those with extreme
itchiness
Narita et al, 1,773 adult Itching: VAS: no/ No/mild =19.5%, Male, BUN, Severe pruritus is an independent
2006%° Japanese HD mild <4, Moderate moderate =27.9%, [P2-microglobulin, Ca, predictor of death (HR =1.60)
patients followed =4-6.9, Severe >7. severe VAS and phos were risk In patients with severe pruritus,
for 2 years or until  Frequency (graded =25.5% factors for severe >70% complained of grade 2—4
death 1-5) pruritus (adjusted). Low sleep disturbance (unadjusted)
Sleep disturbance Ca and PTH associated
(graded 1-4) with reduced risk
Mathur et al, 103 US adult HD Itching severity: Daily or nearly Younger age associated Changes in itching severity >20%
2010° patients followed VAS, and NRS daily itching in with more severe associated with reduced HR-QOL

QOL: Skindex- 10,
Bll, self-assessed

for 3.5 months

Sleep disturbance:
SSMOS, ltch MOS
Depression: BDI

84%; ongoing (>
year) in 59%

pruritus

Severity associated with sleep loss
Severity was associated with
higher BDI total scores (10.8 for
<50 mm, 12.7 for 51-70 mm, and
17.7 for >71 mm)

Ramakrishnan 71,000 US HD and  ltching severity: 60% “some Itching associated with: Itching severity associated with:
etal, 2014% PD patients VRS scale from the itching”; younger, female, DM, |. Decrease in QOL
KDQOL survey 14.5% “very much  CAD, COPD, liver 2. Increased medication use:
(5-grade) or extremely disease, dialysis vintage, (IV antibiotic, IV ESA, and IV
QOL: SF-12 bothered” BMI; lower Hgb and iron)
albumin; higher Ca, phos, 3. Increase in missed HD sessions
PTH, ferritin
(Continued)
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Table | (Continued)

Author, year Study design and Itching and Prevalence Characteristics Outcome
population outcome tools

Kimata et al, 6,480 Japanese Itching severity: 44% of patients Higher adjusted odds of Patients with moderate to

2014 HD patients VRS (5 grade) experienced moderate to extreme extreme pruritus compared to no/
from JDOPPS QOL: SF-36, SF-12 moderate to pruritus: older, male, mild pruritus:
(1996-2008); Sleep quality: self severe itching smoking, HTN, AVG, |. Feel drained (AOR =2.2-5.8)

60-65 facilities
followed for a

report: “very bad”
or “fairly bad”
median of 1.9 years

Pre-dialysis CKD

Solak et al, 402 Turkish Presence of 18.9%
2016” patients with CKD itching: Previously
2-5 defined by Zucker
etal'’
Itching severity:
VAS
Khanna et al, 150 Indian CKD Itching severity: 28.7%, pre-
20107 3-5 patients, and VAS, and by 2 dialysis; 58%,
50 on dialysis dermatologists dialysis

Peritoneal dialysis

ascites, hepatitis C, Ca,
phos, or PTH levels;
lower albumin, aluminum
levels

Lower odds: ESRD

<I year

Pruritus associated with
furosemide, lower Hgb,
eosinophils and xerosis
cutis. ACEi or ARB not
associated (unadjusted)

Pruritus associated with
dialysis vintage, xerosis,
and high Ca and phos

Min et al, 425 HD and 223 Itching intensity: PD > HD - 62.6%  Pruritus negatively
20162 PD patients from VAS, Modified vs 48.3% with correlated with Kt/V
Korea Pauli-Magnus scale” VAS >| and positively correlated
with dialysis vintage, BP,
cholesterol (adjusted)
Li etal, 362 Chinese PD Itching intensity: No =34.8%, Pruritus associated with
2015 patients VAS (no =0, mild mild to dialysis vintage (AOR

to moderate =1-5,
severe >5)

Sleep quality: PSQI
Depression: BDI
QOL: SF-36

moderate =52.5%,
severe = 12.7%,

=1.04) and higher PTH
(AOR =1.3)

2. Poor sleep (AOR =1.9-3.7)

3. Lower QOL mental and physical
composite scores (adjusted)

Pruritus in HD patients associated

with a 23% higher adjusted

mortality (p=0.09)

Itching severity not associated with
CKD stage

Increased prevalence of pruritus
with worsening kidney disease

PD associated with higher odds of
pruritus than HD (AOR =1.76)
Pruritus associated with higher
BMI (AOR =1.06)

Severe pruritus associated with

higher

1. PSQI, BDI (adjusted)

2. lower SF-36 PCS scores —
(unadjusted)

Abbreviations: CKD-aP, chronic kidney disease-associated pruritus; HD, hemodialysis; DOPPS, dialysis outcomes and practice patterns study; VRS, verbal rating scale;
QOL, quality of life; SF, short form; CHF, congestive heart failure; Ca, calcium; phos, phosphorus; WBC, white blood cell; ESRD, end-stage renal disease; AOR, adjusted
odds ratio; MCS, mental component summary; PCS, physical component summary; VAS, visual analog scale, BUN, blood urea nitrogen; PTH, parathyroid hormone; NRS,
numeric rating scale; BII, brief itching inventory; SSMOS, sleep survey medical outcomes survey; MOS, medical outcomes survey; BDI, Beck’s depression inventory; KDQOL,
kidney disease QOL; DM, diabetes mellitus; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; BMI, body mass index; Hgb, hemoglobin; HTN,
hypertension; AVG, arteriovenous graft; CKD, chronic kidney disease; ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; PD peritoneal
dialysis; PSQI, pittsburgh sleep quality index; HR, health related; IV, intravenous; ESA, erythropoietin.

were collected from 18,801 prevalent HD patients in 12 dif-
ferent countries. Participants were asked the extent to which
they were bothered by itchy skin during a 4-week period and
to categorize this itching into one of 5 grades: not at all both-
ered, somewhat bothered, moderately bothered, very much
bothered, or extremely bothered. The prevalence of moderate
to severe itching was 42% in DOPPS II (2002-2004) com-
pared to 45% in DOPPS I (1996-2001). The prevalence of
patients at least somewhat bothered by itching was 71% in
DOPPS II and 74% in DOPPS 1.

Similar prevalence rates of pruritus were found in 2
other large HD cohorts. In an analysis of 6,480 Japanese HD
patients from the Japanese Dialysis Outcomes and Practice

Patterns study (JDOPPS) (1996-2008), the prevalence of
moderate to severe pruritus, defined using a 5-grade modified
VRS scale, was 44%. " In the largest study of US HD patients
(~40% African-Americans), the prevalence of any itching,
defined using the 5-grade VRS scale from the KDQOL
SF-36 survey was 60%.% In addition, 14.5% of these patients
reported being very much or extremely bothered by itching
and 30% being at least moderately bothered by itching.

PD

The prevalence of at least mild pruritus in PD patients
seems to be ~50%. In a cross-sectional, single-center
study of 362 Chinese PD patients, the prevalence of mild
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to moderate pruritus was 52.5%, whereas the prevalence of
severe pruritus was 12.7%.2! In a cross-sectional study of
223 PD and 425 HD patients from Korea, the prevalence of
at least mild pruritus was 62.5% in HD patients and 48.3%
in PD patients.?

Several studies have compared CKD-aP prevalence rates
in HD and PD patients with mixed results. Two studies found
no difference in pruritus rates,>** whereas one study found
higher rates of pruritus in PD patients,? and one found higher
rates of pruritus in HD patients.” These mixed results are
likely due to the varied study populations and the different
instruments used to measure CKD-aP in these studies.

CKD

Few studies have evaluated CKD-aP prevalence in patients
with CKD not yet on dialysis. In a cross-sectional study of
402 patients with stage 2—5 CKD, the prevalence of CKD-
aP was 18.9%.% In this study, pruritus was not affected by
the stage of CKD. In a cross-sectional study of skin mani-
festations in 200 Indian CKD and ESRD patients (50 each
in stages 3, 4, and 5 CKD and 50 patients with ESRD on
dialysis), the prevalence of pruritus was 36%.?” The authors
found an increasing prevalence of skin manifestations with
worsening kidney disease.

Two studies of advanced CKD patients (stages 4 and 5)
referred to renal palliative care clinics and not initiated on
dialysis found that pruritus prevalence is high in this popula-
tion. In one study, pruritus occurred in 56% of 55 patients
with stage 4 and 5 CKD (eGFR 3-30),%® and in the other
study, it occurred in 74% of 66 patients with stage 5 CKD
(mean eGFR 11).%

Characteristics of CKD-aP

There are conflicting data regarding variables that associ-
ate with CKD-aP. There are, however, several groups of
risk factors that show more consistent associations. These
risk factors include gender, markers of bone and mineral
metabolism, inadequate dialysis, and comorbid conditions.
Variables associated with CKD-aP from recent large studies
of prevalence are listed in Table 1.

Gender

Male gender has been found to be associated with CKD-aP
in several large studies. In a study of the DOPPS database,
male gender was associated with a 1.1 greater adjusted odds
of having moderate to severe pruritus.'® In 2 Japanese cohorts,
male gender was associated with ~1.5 greater adjusted odds
of moderate or severe pruritus.*3° In smaller and unadjusted

analyses, however, gender has not been consistently associ-
ated with more severe pruritus.*?

Mineral and bone metabolism

Markers of mineral and bone metabolism have been found to
be associated with CKD-aP. In a prospective analysis of 1,173
Japanese HD patients, Narita et al found that hypercalcemia
and hyperphosphatemia are associated with severe pruritus
and that lower calcium and PTH reduced the risk of pruritus.*
In the DOPPS, patients with a calcium phosphorus product
>80 had a 1.5 times greater odds of pruritus compared with
those having a product of 50-60.'® In the Japanese DOPPS,
a multivariate analysis showed higher calcium, phosphorus,
and PTH were associated with greater adjusted odds of having
moderate to severe pruritus.'’ Other small studies, however,
have not found a consistent association with these markers
and itching.!-*

Dialysis vintage and efficiency
Several studies have found an association between shorter
dialysis vintage and pruritus. In the DOPPS, dialysis vintage
<3months was associated with moderate to severe pruritus,
and those on dialysis for >10 years were less likely to have
pruritus in adjusted analyses.!® In addition, in a study by
Narita et al, dialysis vintage <12 months was associated with
severe pruritus.’® This association between dialysis vintage
and pruritus has also been found in patients on PD.?!22
Early studies of CKD-aP reported higher prevalence
rates, up to 85%, than those currently seen, suggesting a con-
nection between dialysis efficiency and pruritus,' but these
studies were limited by small sample sizes. Follow-up studies
have shown an inconsistent relationship between dialysis
efficiency and pruritus. In a study by Narita et al, higher
BUN and B2 microglobulin (a maker of middle molecule
clearance) were associated with more severe pruritus.*® In a
5-year prospective study of 111 HD patients, Kt/V >1.5 and
use of high-flux dialyzers were associated with a decreased
intensity of pruritus.*® The majority of studies, however, have
not found an association between Kt/V and pruritus.>-3

Comorbid conditions

Comorbid conditions and inflammatory states are associated
with pruritus in patients with ESRD. In several large stud-
ies, diabetes mellitus, lung disease, cardiovascular disease,
neurological disease, liver disease, smoking, hypertension,
higher body mass index, elevated white blood cell count,
lower hemoglobin, and lower serum albumin were found to
be associated with pruritus (Table 1).!%20
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Outcomes

CKD-aP has been associated with adverse medical outcomes
and poor QOL. Recent large studies examining the effect of
CKD-aP on outcomes are summarized in Table 1.

Medical outcomes

ESRD patients with CKD-aP have higher mortality rates
than those without. HD patients with moderate to extreme
pruritus had a 13% higher adjusted mortality risk than those
not bothered by pruritus in DOPPS I and a 21% higher risk
in DOPPS I1." In a prospective study of 1,773 Japanese HD
patients, followed for 24 months, of which 453 had severe
pruritus, severe pruritus was independently associated with
death.*® Finally in an analysis of 6,480 Japanese HD patients
from JDOPPS (1996-2008), followed for a median of 1.9
years, patients with moderate to extreme pruritus had a
37% higher adjusted mortality risk than patients with mild/
no pruritus."

In addition to affecting mortality, patients with CKD-aP
have higher rates of medication use. In a cohort of 71,000 HD
and PD patients, Ramakirshnan et al found that intravenous
antibiotic, erythropoiesis-stimulating agent (ESA), and iron
use increased as pruritus severity worsened. In addition,
the number of missed HD sessions increased as pruritus
worsened. In this cohort, ~56% of patients without pruritus
missed dialysis sessions, whereas 63% of patients extremely
affected by pruritus missed dialysis sessions. This increase
in ESA use and missed HD sessions may, in part, explain the
higher mortality rates in patients with CKD-aP.

QOL

The effect of pruritus on QOL in dialysis patients is read-
ily apparent. These patients often appear unable to find a
comfortable position and can scratch to the point of causing
skin excoriations. When pruritus is severe and unrelent-
ing despite treatment, sleep and social functioning can be
affected. Finally, if left untreated long enough, these patients
can develop depression. This relationship between pruritus
and QOL may, in part, explain the higher mortality rates seen
in patients with CKDaP compared to those without. Studies
examining the relationship between CKDaP and QOL are
summarized in Table 1.

The largest study to examine this relationship was from
DOPPS. In this study, QOL was measured with generic, not
CKD-aP-specific, scales: the SF-36 and SF-12."8 The authors
found that those with worse itching had worse QOL scores
including mental and physical component summary scores
(MCS and PCS).

In the prospective, longitudinal ITCH Registry study,
Mathur et al measured QOL in 103 HD patients with CKD-aP
over 12 weeks.*> QOL was measured using the Skindex-10,
Brief itching inventory (BII), and other author-developed
instruments. The authors found that itching severity was
significantly associated with lower health-related QOL in
all measured domains across all instruments that were used.
Furthermore, they found that longitudinal changes in itching
intensity of 220% were associated with clinically significant
changes in QOL.

In PD patients, pruritus is also associated with worse
QOL 2! Additional studies examining the effect of CKDA-aP
on QOL are summarized in Table 1. The consistent associa-
tion between CKD-aP and QOL is likely mediated, in part,
through an effect of itching on sleep quality and mood.

CKD-aP has been associated with poor sleep quality.
In the DOPPS, ~45% of patients with moderate to severe
pruritus had poor sleep quality.!* HD patients moderately to
extremely affected by itching had a 1.4—4.0 higher adjusted
odds of being awake at night, feeling sleepy during the day,
or not having enough sleep than did patients not bothered
by itchy skin. In the study by Narita et al, 70% of patients
with severe pruritus complained of sleep disturbance, and
34% of patients with mild or moderate pruritus complained
of sleep disturbance.*® In a cross-sectional study of 139 Ital-
ian HD patients and 30 PD patients, 59.1% of patients with
pruritus complained of difficulty sleeping.? By contrast, only
11.1% of patients without pruritus had difficulty sleeping.
In addition, pruritus was associated with an 8.4 times higher
adjusted odds of poor sleep.

Sleeping difficulties may also explain the link between
pruritus and mortality. In the DOPPS, the significant relation-
ship between pruritus and mortality became nonsignificant
after adjustment for the 3 measured sleep variables.'® This
suggests that pruritus affects mortality through disrupted
sleep.

CKD-aP has been associated with poor mood and depres-
sion. In several of the aforementioned studies, the mental
component of the SF-36 and SF-12 QOL surveys were signifi-
cantly affected by itching severity (Table 1). In the DOPPS,
itching severity was associated with a 1.3—1.7 times higher
odds of chart extracted, physician diagnosed depression.'® In
the ITCH study, itching severity was associated with higher
total BDI scores (10.8 for VAS <50, 12.7 for VAS 51-70,
and 17.7 for VAS >71).3

Furthermore, depressive symptoms may increase the
future risk of developing pruritus. In a prospective study of
1,799 Japanese HD patients with mild to no pruritus followed
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for between 0.5 and 2 years, depressive symptoms measured
through the Mental Health Inventory significantly increased
the adjusted odds of developing severe pruritus (adjusted
odds ratio [OR] =1.57).3

In addition to the established strong correlations between
the presence and severity of pruritus with negative effects
on QOL, the causal effect of itching on QOL has also been
examined in several treatment trials aimed at treating pruritus
severity. For example, treatment with nalfurafine (vs placebo)
significantly reduced itching intensity and also improved
number of days of non-disturbing itching and number of
nights of sound sleep.>® Similarly, treatment with nalbuphine
tablets (vs placebo) reduced itching and improved sleep
quality’® and pregabalin improved sleep and mental health
(SF-12 mental health component) significantly compared
with placebo.”’

Pathogenesis

The pathogenesis of CKD-aP remains incompletely under-
stood. Whereas inciting factors present in the uremic milieu
(inflammatory mediators, electrolytes, altered endogenous
opioids, etc) that trigger CKD-aP are unknown, the perception
and perhaps perpetuation of itch seem to have a prominent
central nervous system component. Local skin effects such as
calcium phosphate deposition would be expected to result in
generalized pruritus or pruritus that is randomly distributed;
however, bilateral symmetry in discrete non-dermatomally

distributed areas is characteristic of CKD-aP.>3%3? Over time,
the location of itching in a patient can change, but bilateral
symmetry is maintained.? This section briefly summarizes
several theories that have been the basis of treatment studies
(Figure 1). The treatment section will also contain a more
in-depth review of these theories.

Immune-mediated hypothesis

The immune mediated hypothesis suggests that dysregulated
systemic inflammation is the cause of CKD-aP.'***! This
hypothesis is based on the high levels of systemic inflam-
mation seen in patients with CKD-aP including high levels
of T-helper 1 cells,* c-reactive protein, interleukin-6,* and
interleukin-2,*! and the association of CKD-aP with high
white blood cell count, low albumin, and high ferritin levels
(Table 1).

Xerosis hypothesis

This hypothesis suggests that dry skin is major contributor
to CKD-aP. It is based on the high co-occurrence of xerosis
with pruritus in advanced CKD and ESRD patients.* It is
currently thought that xerosis is a significant contributor to
CKD-aP severity but is not the only cause of itching.*

Histamine hypothesis
Increased levels of histamine, eosinophils, mast cells, and
tryptase have been observed in patients with CKD-aP.*** This
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Figure | Prior treatments for chronic kidney disease-associated pruritus (CKD-aP) by proposed pathogenic mechanism.
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hypothesis suggests that mast cell, histamine, and tryptase
release may lead to CKD-aP.

Uremic toxin hypothesis

This hypothesis suggests that CKD-aP results from a buildup
of uremic toxins. It is based on the improvement of CKD-aP
prevalence rates over time that have been presumed to be
related to improvements in dialysis efficiency,' the association
of pruritus with markers of under-dialysis,*® and the controver-
sial association of increased dialysis efficiency with a decrease
in itching severity.***> Implicated toxins have included vitamin
A, aluminum, calcium, phosphorus, and magnesium, 14647

Opioid imbalance hypothesis

Endogenous opioid over-stimulation has been implicated
in the pathogenesis of cholestatic pruritus.*® Similarly, it
has been hypothesized that over-stimulation of endogenous
opioid receptors causes CKD-aP.* Another similar hypoth-
esis suggests that CKD-aP results from an imbalance of mu
and kappa-opioid receptor activity with mu-receptor over-
activation increasing itch and kappa receptor blockade also
increasing itch.*

Peripheral neuropathy hypothesis

This hypothesis suggests that peripheral nervous system
dysfunction leads to uremic itching. It is based on the abnor-
mal skin innervation,’> and abnormal nerve conduction
studies seen in patients on dialysis, and the co-occurrence
of CKD-aP with paraesthesia and restless leg syndrome.’!
CKD-aP, however, does not occur in a stocking-glove pattern
characteristic of peripheral neuropathy.’

Hyperparathyroidism hypothesis

This hypothesis suggests that high levels of parathyroid
hormone (PTH) lead to uremic itching. It is based on the
consistent association of high PTH with CKD-aP (Table 1),
and the improvement in pruritus seen in patients with CKD-
aP after parathyroidectomy.>*

Treatment

There have been many proposed treatments for CKD-aP.
However, studies examining these treatments have been
limited by non-controlled designs at single centers, small
samples sizes, and non-uniform definitions of CKD-aP. To
date, there has only been one published, large, double-blind,
randomized controlled trial (RCT) testing a treatment for
CKD-aP>® We present prior treatments for CKD-aP, catego-
rizing then by proposed pathogenic targets. In addition, we

have listed prior double-blind, RCT for CKD-aP in Table 2.
We chose to include both positive and negative trials so that
readers will not attempt to duplicate prior negative trials.

Immunomodulatory treatment
Immunomodulatory medications that have been studied to
treat CKD-aP include ultraviolet-B (UVB) light therapy,
gamma-linolenic acid (GLA), thalidomide, turmeric, nico-
tinamide, sericin cream, pentoxifylline, tacrolimus cream,
and ergocalciferol. Of these treatments, UVB light therapy
and GLA have shown the most promise for treating CKD-aP.

UVB light therapy inhibits T helper 1 and 2-mediated
immune responses and modulates interleukin production. In
the first trial of UV therapy to treat CKD-aP, 18 HD patients
with severe pruritus were randomized to time-matched expo-
sures of UVB or UVA therapy.*® Nine of 10 participants in the
UVB group experienced a dramatic improvement in pruritus
compared to 2 participants in UVA group after 4 weeks.
Subsequent trials confirmed the effectiveness of broadband
UVB light therapy in reducing CKD-aP.!*"*® However, the
side effects of this therapy, including possible skin carcino-
genesis, have limited its use.! Recent trials of narrowband
UVB therapy, designed to deliver a smaller range of UV
light and reduce side effects, have yielded mixed results.>

GLA is an essential fatty acid that is metabolized to
a prostaglandin precursor with known anti-inflammatory
properties. It has been hypothesized that GLA and other
essential fatty acids can improve itching by decreasing
inflammation.®' In a randomized controlled, crossover trial
of 17 HD or PD patients with refractory pruritus, GLA 2.2%
cream significantly improved pruritus compared to placebo
over 2 weeks.®! Similarly in a study of 16 HD patients ran-
domized to oral evening primrose oil, which is GLA-rich,
versus linolenic acid, evening primrose oil showed a trend
toward improved pruritus compared to linolenic acid after 6
weeks of therapy (0.05<p<0.1). However, this study was not
placebo controlled.®

Several additional RCT have shown promising results
for anti-inflammatory agents as treatment for CKD-aP.
In a double blind, randomized, controlled, crossover trial,
thalidomide, a medication known to decrease systemic
inflammation by suppressing tumor necrosis factor-alpha,
significantly reduced pruritus compared to placebo over a
1-week treatment period.®® However, only 62% of partici-
pants were able to complete the trial, and because of its side
effects and potential for teratogenicity, subsequent trials of
thalidomide to treat CKD-aP have not been performed.®
In a double-blind, RCT of 100 patients on HD, turmeric, a
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Table 2 Selected double-blind randomized-controlled treatment trials in patients with CKD-aP

Author, Study design Intervention Mechanism of Itching severity Results
year and population action tool
Silva et al, DB, crossover Thalidomide vs placebo Immunomodulator  UP score =NRS 56% responded with 78%
1994¢3 RCT, of 29 HD treated for 2 weeks (4-grade) reduction in UP score. Placebo
patients (18 Response =50% with no response. (p<0.05 vs
completed) reduction in UP score  placebo)
Cho etal, DB, crossover, Capsaicin 0.025% cream Analgesic Patient self- 19/22 with relief of the itching.
1997 RCT of 22 HD vs placebo base cream assessment = Significantly more effective
patients treated for 8 weeks modified VRS: none, at reducing itch than placebo
mild, moderate, or (p<0.01)
severe
Pauli-Magnus DB, crossover, Naltrexone vs placebo Mu-opioid Detailed score: VAS decreased 29.2% on
et al, 2000 RCT of 23 dialysis  treated for 8 weeks antagonist severity, distribution,  naltrexone and 16.9% on placebo.
patients sleep disturbance; Not significant, (p=0.1). No power
VAS analysis and incomplete washout
Gunal et al, DB, crossover, Gabapentin vs placebo Analgesic VAS Gabapentin significantly improved
2004 RCT of 25 HD treated for 8 weeks itch severity compared to placebo.
patients Unknown if washout complete
Duque et al, DB, RCT of 22 Tacrolimus 0.1% Immunomodulator  VAS Tacrolimus 0.1% ointment similar
2005¢ HD patients ointment vs placebo to placebo (p=0.5). No power
treated for 4 weeks analysis
Chen et al, DB, crossover, GLA 2.2% cream vs Immunomodulator ~ VAS and a modified GLA-based cream significantly
2006¢' RCT of 17 dialysis  placebo-based cream questionnaire improved pruritus compared to
patients treated for 4 weeks placebo (p<0.01)
Young et al, DB, RCT of 28 Pramoxine 1% lotion vs Analgesic VAS 61% decrease in itch intensity
2009 HD patients control lotion treated for versus 2% in control group
4 weeks
Kumagai et al, ~ Multicenter, DB, Nalfurafine 5 vs 2.5 ygvs  Kappa-opioid VAS Both 5 and 2.5 pg nalfurafine
2010% RCT of 337 HD placebo randomized I:1:]  agonist significantly reduced VAS score
patients and treated for 2 weeks compared to placebo (p<0.01)
Balaska et al, DB, RCT of 100 Glycerol 15% and Rehydrating dry El Gamma score Treatment response (xerosis) in
20117 dialysis patients paraffin 10% in an oil- skin (xerosis severity) and ~ 73% of the patients compared
treated for | week in-water emulsion vs VAS to 44% in control (p<0.01). 75%
and followed for emulsion improvement in pruritus during
56 days open-label period
Feily et al, DB, RCT of 60 Cromolyn sodium 4% Mast-cell stabilizer ~ VAS scale Cromolyn sodium 4% improved
20128 dialysis patients cream vs placebo treated itching severity compared to
for 4 weeks placebo (p<0.04)
Shirazian et al, DB, RCT of 50 Ergocalciferol 50,000 1U Immunomodulator  Pruritus severity Percent change in itch 38.9% with
2013 HD patients vs placebo treated for questionnaire treatment vs 47.5% with placebo
12 weeks (p=0.34) + Power analysis
Yue et al, DB, RCT of Pregabalin vs Analgesic or VAS and modified Pregabalin significantly
2015% 188 HD or PD ondansetron vs placebo serotonin receptor Duo’s VAG Scale improved pruritus compared to
patients treated for 12 weeks antagonist ondansetron and placebo (p<0.05)
Vandana etal,  Multicenter (46 Nalbuphine ER tablets Kappa-opioid NRS, Itching intensity (primary
2015% US and EU sites), (2 doses) vs placebo agonist, mu-opioid  Skindex-10, endpoint) was significantly
(abstract only) DB RCT of 373 treated for 8 weeks antagonist ltch MOS, improved vs placebo
HD patients HADS

Abbreviations: CKD-aP, chronic kidney disease-associated pruritus; DB, double-blind; RCT, randomized controlled trial; HD, hemodialysis; UP, uremic pruritus; NRS,
numerical rating scale; VRS, verbal rating scale; VAS, visual analog scale; GLA, gamma-linolenic acid; IU, international units; EU, European union, ER, extended release; MOS,
medical outcomes survey; HADS, Hospital Anxiety and Depression Scale.

dietary spice with anti-inflammatory properties, significantly
improved pruritus and high-sensitivity C-reactive protein
compared to placebo.* In a 4-week RCT of 50 HD patients,
oral nicotinamide significantly improved pruritus compared
to placebo.® Two non-controlled trials showed that pentoxy-

filline and sericin cream improved CKD-aP; however, these
results have not been confirmed with a subsequent RCT.¢%¢

There have also been negative treatment studies of immu-
nomodulators in patients with CKD-aP. Tacrolimus cream was
postulated to be an effective treatment for CKD-aP because
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of its minimal systemic absorption and anti-inflammatory
properties.®” Although initially showing promise as a therapy
for CKD-aP in 2 non-controlled trials,*®%° a double-blind,
randomized, and vehicle-controlled study of 22 HD patients
found that 0.1% tacrolimus cream was no more effective than
placebo in reducing pruritus after 4 weeks.” However, both
tacrolimus and placebo cream improved itching severity by
~80% (this finding in the placebo group was unexpected). In
an RCT of 50 patients on HD by Shirazian et al, oral high-dose
ergocalciferol, which was postulated to have immunomodula-
tory effects in the skin, did not improve pruritus compared to
placebo.”® However, again both the groups had large improve-
ments in pruritus severity, 38.9% in the treatment group and
47.5% in the placebo group.

Xerosis treatment

Xerosis (dry skin) occurs in up to 85% of HD and PD
patients and predisposes patients to pruritus and poor wound
healing.* It has been postulated that creams that rehydrate
dry skin (emollients) may improve itching.”! Several differ-
ent formulations of emollient creams have been studied in
patients with CKD-aP.

In a multicenter, double-blind, RCT, 100 HD or PD
patients with moderate to severe uremic xerosis were ran-
domized to glycerol 15% and paraffin 10% in an oil-in-water
emulsion versus an oil-in-water emulsion alone. The authors
hypothesized that glycerol would have a hydrating and sooth-
ing effect and paraffin would protect the skin against irritants.
At the end of 7 days of the double-blind therapy, the group
receiving the glycerol-paraffin emulsion experienced a 73%
reduction in El Gamma score by 2 grades (the El Gamma
score is a measure of xerosis severity). In addition, at the
end of a 49-week follow-up, unblinded treatment period
where all patients received the glycerol-paraffin emulsion,
pruritus severity decreased by 75%.7* Several additional
non-controlled trials have also shown the beneficial effects
of compounds containing emollient creams in patients with
xerosis and CKD-aP.”"*7¢ In a prospective clinical trial, 200 g
of a aqueous cream applied twice daily significantly improved
pruritus severity in 16 out of 21 recruited dialysis patients
and resulted in the abatement of itching in 9 patients.” In a
prospective study of 21 HD patients, all treated with struc-
tured physiological lipids and endogenous cannabinoids twice
daily for 3 weeks, pruritus severity was significantly reduced
at the end of the treatment period and pruritus completely
abated in 8 of 21 participants.”™

However, despite the proven effectiveness of emollient
creams in treating xerosis, no trials have tested its effect on

pruritus in a double-blind, placebo-controlled fashion. In
addition, no trials have compared different emollient creams
for uremic pruritus to one another. Because of the low risk
of side effects with these medications, we agree with current
recommendations to treat patients with CKD-aP and evidence
of xerosis on examination with emollient creams and then to
consider additional treatments if pruritus persists.'’!

Antihistamine treatment

Antihistamines are a widely used medication to treat itching.
They can be classified into 2 categories: histamine receptor
antagonists such as diphenhydramine, hydroxyzine, lorati-
dine, or cetirizine and medications that prevent the release of
histamine such as the mast cell stabilizers cromolyn sodium
and ketotifen.

Studies examining the antipruritic properties of histamine
receptor antagonists have been generally unsucessful >”-7
Because of the potential for dangerous side effects related
to over-sedation, especially in the elderly, these medications
cannot be recommended as first line for the treatment of
CKD-aP.

Several recent trials have shown that CKD-aP can be
successfully treated with mast cell stabilizers. In a small,
non-controlled trial of 5 patients with CKD-aP, 8 weeks
of ketotifen therapy resulted in a significant reduction in
itching severity.** In a recent, double-blind, RCT of 52 HD
patients comparing ketotifen to gabapentin, participants
treated with ketotifen had a 76.9% reduction in pruritus
severity after a 2-week treatment period.*® However, there
was no difference in efficacy between the gabapentin- and
ketotifen-treated groups. Cromolyn sodium was found to
improve pruritus in a case study of 2 HD patients.®! In a
subsequent RCT of 60 HD patients, twice daily cromolyn
sodium cream 4% significantly reduced pruritus severity
compared to placebo over 4 weeks.®? In a double-blind, RCT
of 40 HD patients, zinc sulfate, a medication shown to pre-
vent histamine release from mast cells,* given for 2 months
led to a significant improvement in CKD-aP compared to
placebo.®* However, a subsequent RCT of 36 patients did
not confirm these findings.%

Uremic toxin removal

The only randomized trial to examine the effect of increased
dialysis intensity on CKD-aP was by Hiroshige et al.* In this
trial, 22 HD patients with severe prolonged pruritus were
randomly assigned either to increased dialysis or unchanged
dialysis. After 3 months, there was a significantly higher
percentage of patients with improved pruritus in the group
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randomized to increased dialysis. Importantly, Kt/V values
that improved pruritus in this study were below the current
standards, making this study less relevant to current practice.
Subsequent non-randomized studies have yielded mixed
results. One showed that a Kt/V >1.5 and high flux dialyzers
reduced pruritus intensity,** whereas another study has shown
an association of higher Kt/V with CKD-aP,;*® or no asso-
ciation between the 2 variables (Table 1). Trials examining
pruritus intensity or CKD-aP prevalence in patients undergo-
ing daily or nocturnal dialysis have not yet been performed.

In addition to increased uremic toxin removal from the
blood, gut binding of uremic toxins has also been studied as a
potential way to treat CKD-aP.* In a crossover, double-blind
placebo-controlled study of 20 HD patients with resistant
CKD-aP, 6 g of activated charcoal daily, for 8 weeks, sig-
nificantly improved pruritus intensity compared to placebo.?’
However, several statistical problems marred this study
including a high dropout rate (11/20 participants) and the
use of one-sided statistical testing. A similar double-blind,
placebo-controlled trial of cholestyramine, a binding resin,
in 10 HD patients showed that 4/5 participants treated with
5 g of cholestyramine twice daily over 4 weeks showed an
improvement in pruritus, whereas only 1 of 5 placebo treated
patients showed an improvement in pruritus.®

Opioid imbalance treatment

The opioid imbalance theory of uremic pruritus proposes that
CKD-aP can be caused by either over-stimulation of central
mu-opioid receptors or antagonism of kappa-opioid recep-
tors. An imbalance between stimulation and antagonism of
these receptor systems can also cause itching. Accordingly,
central mu-opioid receptors antagonists and kappa-opioid
receptor agonists have been studied to treat CKD-aP.

The first studies of medications to modulate the opioid
pathway in patients with CKD-aP were of naloxone and nal-
trexone, both mu-opioid receptor antagonists. These studies
yielded mixed results.®~! In a randomized, controlled, cross-
over study of 15 HD patients, 1 week of naltrexone treatment
significantly improved pruritus severity compared to pla-
cebo.® Two subsequent trials, however, failed to confirm this
effect. In a randomized, double-blind, controlled, crossover
study of 23 HD patients by Pauli-Magnus et al, naltrexone
did not significantly improve pruritus intensity compared to
placebo over a 4-week treatment period.*® In another random-
ized trial, naltrexone did not significantly improve pruritus
compared to loratidine over a 2-week treatment period.’!

Subsequently, peripheral kappa-opioid receptor agonists
showed more promising results to treat CKD-aP. The most

widely studied kappa-opioid receptor agonist is nalfurafine.*
In a meta-analysis of RCT, nalfurafine was found to signifi-
cantly improve pruritus in 144 HD patients compared to pla-
cebo over 2 and 4 weeks.*® In a large study of 337 patients on
HD with CKD-aP, participants were randomized 1:1:1 to 5 pg
of nalfurafine, 2.5 pg of nalfurafine or placebo and followed
for 2 weeks. Both 5 and 2.5 pg of nalfurafine significantly
improved pruritus intensity compared to placebo. Based on
these results, oral nalfurafine was approved to treat resistant
pruritus in Japanese HD patients.”

Studies of nalbuphine hydrochloride extended-release
(ER) tablets, a mu-opioid receptor antagonist and kappa-
opioid receptor agonist, have also shown promising results
in the treatment of CKD-aP. In a prospective observational
study conducted by Hawi et al, nalbuphine at both 60 and
120 mg twice daily was found to improve CKD-aP in 15
HD patients over 2 weeks; however, significance was not
reported because of the small sample size.”® A subsequent
large randomized, double-blind placebo-controlled trial of
nalbuphine ER tablets in 373 HD patients confirmed the
efficacy of this medication in treating CKD-aP;** however,
to date, the results of this study have only been published in
abstract form.

Finally, acupuncture, which is thought to block spinal cord
release of opioid-like substances, has been studied to treat
CKD-aP* In a trial of 40 HD patients with refractory pruritus
randomized to correct acupuncture or sham acupuncture 3
times weekly for 1 month, participants randomized to the
correct acupuncture had a significant reduction of pruritus
at 4 and 12 weeks compared to sham.”* In 2010, a review
of 3 RCT and 3 uncontrolled observational studies using
acupuncture to treat CKD-aP was published.”” Although the
authors found that all trials reported benefits of acupuncture,
they concluded there was insufficient evidence to recommend
acupuncture treatment for CKD-aP because of the high risk
of bias in these studies.

Peripheral neuropathy treatment
Medications that blunt peripheral C-fiber nerve transmis-
sion and modulate pain and itching have been used to treat
CKD-aP including gabapentin, pregabalin, capsaicin, and
pramoxine.

Several studies have shown beneficial effects of gaba-
pentin in treating CKD-aP.>*%¢°8 In a double-blind, crossover,
RCT of 25 HD patients assigned to gabapentin 300 mg
by mouth after dialysis or placebo, pruritus intensity sig-
nificantly improved with gabapentin but not with placebo.>
Similarly, in a double-blind, placebo-controlled trial of 34 HD
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patients, gabapentin treatment (400 mg twice weekly) over
4 weeks significantly improved pruritus intensity compared
to placebo.” A recent qualitative systematic review of 7
studies evaluating gabapentin (179 participants) supported
a trial of gabapentin for the treatment of CKD-aP refractory
to antihistamines and/or emollients.”’

Pregabalin, a medication similar to gabapentin, may
also improve CKD-aP*’*° and may be particularly useful
when patients are not able to tolerate gabapentin.'® In a
randomized, crossover trial, 50 HD patients were assigned to
gabapentin 300 mg or pregabalin 75 mg daily. After a 6-week
treatment period, both the medications significantly improved
pruritus intensity.”® In a double-blind trial of 188 HD or PD
patients, randomized to 75 mg of pregabalin twice weekly
or 8 mg/day of ondansetron or placebo, only pregabalin
significantly improved pruritus severity over the 12-week
treatment period.” In a study of 71 patients (stage 4 and 5
CKD and dialysis) treated with gabapentin or pregabalin, both
the medications significantly improved pruritus intensity. In
addition, pregabalin relieved itching in 13 of 16 patients who
were unable to tolerate gabapentin after a median treatment
period of 2.5 months. However, the side effects of gabapentin
and pregabalin such as somnolence, confusion, dry mouth,
visual changes, weight gain, angioedema, and increased
suicide risk may limit their use.

Analgesics for neuropathic pain, which desensitize
peripheral C-fiber nerves, have been used to treat CKD-aP.
Several studies examining capsaicin have shown mixed
results.!?"1% Finally, in a systemic review that included
3 RCT of patients with CKD-aP, capsaicin could not be
supported as a medication to treat pruritus related to any
medical condition because of design flaws in current studies
and insufficient evidence to support its use.!* Pramoxine, a
topical analgesic, has also been used to treat CKD-aP. In an
RCT of 28 HD patients randomized to twice daily pramoxine
versus control lotion and followed for 4 weeks, pramoxine
led to greater degree of reduction in pruritus severity than
control (61% vs 12%).1%

Hyperparathyroidism treatment

Hyperparathyroidism and high calcium, magnesium, and
phosphorus levels have been consistently associated with
CKD-aP (Table 1); however, few studies have examined
the effect of treating these parameters on CKD-aP.!%1% [n
a uncontrolled study of 37 dialysis patients with secondary
hyperparathyroidism (mean PTH level 1,473 pg/mL) of
which 22 had pruritus, parathyroidectomy resulted in a sig-
nificant improvement in pruritus.'% In addition, 2 small, case

studies have also shown an improvement in pruritus with low
magnesium or calcium dialysate.!%!%7 Finally, the improve-
ment of pruritus in dialysis patients over time suggests
treating mineral and bone disease may also treat CKD-aP.

The best current advice is to ensure that patients with
CKD-aP are meeting kidney disease improving global out-
come (KDIGO) guideline defined PTH, calcium, and phos-
phorus goals with phosphate binders, low calcium dialysate,
active vitamin D analogs, cinacalcet, and parathyroidectomy,
as treatment for CKD-aP.%®

Other medications
Other medications used to treat pruritus include nicergoline
and serotonin receptor antagonists (SRA).

Nicergoline is an arterial vasodilator with alpha-adren-
ergic blocker activity. In a crossover, double-blind trial of
nicergoline in oral and intravenous formulations versus pla-
cebo, nicergoline reduced pruritus in 13 of 15 HD patients,
with 8 patients showing complete abatement of itching after
6 HD sessions. !

Several studies of SRA have been undertaken with gener-
ally negative results.”*>!%11% In a non-controlled, unblinded
trial of 14 HD patients, granisetron, an anti-emetic and SRA,
significantly improved pruritus severity over 4 weeks of
therapy.!'" However, in a double-blind, crossover RCT of 24
patients on HD, 8 mg of ondansetron 3 times daily over 2 weeks
did not significantly improve CKD-aP compared to placebo.!'?
In a small, non-controlled trial of 11 HD patients, the SRA tro-
pisetron and ondansetron and the anti-histamine cetirizine did
not sufficiently improve itching.” Finally, a systematic review
that included 2 RCT of patients with CKD-aP concluded that
ondansetron had a negligible effect on pruritus.'®

Challenges of treatment

Flaws in trial design, analysis, and reporting have confounded
treatment studies for CKD-aP. In particular, the evaluation
of treatment efficacy from non-controlled, non-blinded, and/
or underpowered trials is problematic. First, the importance
of control groups in pruritus studies is illustrated by the
dramatic improvements in itching in these groups in CKD-
aP trials, up to 80% in a study by Duque et al.**” Second,
double-blinding participants and investigators are important
given the subjective nature of pruritus. There is a potential
for bias when participants or investigators are aware of
assigned groups, as this may influence pruritus assessments.
In addition, studies that report blinding often do not specify
whether treatments were, in fact, matched so that they are
indistinguishable. Third, the majority of studies examining
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treatments for CKDaP are underpowered. This is particu-
larly problematic for negative studies, as the possibility of
treatment efficacy cannot be excluded. Fourth, many studies
were from single centers. Although multiple centers is not
a requirement for all clinical trials, historically, multicenter
studies find lesser effect sizes than single-site studies.!!?
Fifth, trials involving crossover design often do not have
sufficient washout; therefore, carryover effects from prior
treatments may affect the interpretation of results. Sixth, most
of the studies do not clearly report the pre-specified analytic
population, endpoints, and statistical methodology, making
interpretation of the validity of reported p-values challenging.
Finally, a number of studies are of short duration (1-2 week
treatment periods). Because CKDaP is a chronic condition,
an evaluation of durability of efficacy of any intervention is
very important. Whereas trials of short duration are useful as
proof-of-concept, longer studies provide greater confidence
in the generalizability of the findings.

Recommendations

Based on the current literature, we propose a multifaceted
approach to treat CKD-aP.!%*# First, we ensure that patients
are meeting KDIGO-defined goals for dialysis efficiency and
mineral bone disease treatment, and if not, we help patients
achieve the goals. Next, if, after a thorough examination
Xerosis is present, we treat patients with a trial of emollient
cream. However, if patients have refractory pruritus despite
this initial management, treatment remains less clearly
defined. We do not feel the evidence is strong enough to
recommend any medication over another for refractory pru-
ritus. However, there is new hope. Both nalfurafine, a kappa
opioid receptor agonist, and oral nalbuphine hydrochloride,
a mu-opioid receptor antagonist and kappa-opioid receptor
agonist have shown promising results in large, double-blind,
randomized controlled clinical trials. At this time, nalfurafine
is currently approved for use only in Japan and nalbuphine
is under investigation for the treatment of CKD-aP. These
medications may become effective future treatment options
for patients afflicted with refractory pruritus worldwide.
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