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associated pruritus to new treatment
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Abstract

Background: Pruritus in hemodialysis patients is a serious complication that lowers quality of life and adversely
affects survival. Hemodialysis-associated pruritus has multiple causes and treatments; however, no effective
treatment has been established and many cases are treatment-resistant. Nalfurafine hydrochloride, introduced in
2009 as a treatment for hemodialysis-associated pruritus, has been shown to alleviate itching in hemodialysis
patients with existing therapy-resistant pruritus. Based on those reports, we reviewed our strategy for pruritus
management in hemodialysis patients in June 2009 and established a new treatment algorithm, which included
nalfurafine hydrochloride, modified drug therapy, and patient guidance on skin care and daily life.

Methods: To evaluate the effectiveness of the new treatment algorithm, we conducted pre- and post-implementation
surveys of 215 patients receiving maintenance hemodialysis. The first survey was performed in May 2009, before
introduction of the algorithm, and the second in April 2013, 4 years after algorithm introduction. In both surveys,
patients provided information about the presence of pruritus, its intensity, and their satisfaction with treatment.

Results: The percentage of patients with pruritus decreased significantly from 83.3 to 69.8 % following algorithm
introduction, accompanied by a significant reduction in the percentage of patients reporting severe itching (from 13.0
to 2.8 %). Furthermore, the percentage of patients with pruritus-related insomnia decreased from 12.6 to 4.7 %. Patient
satisfaction with treatment improved significantly from 49.1 to 70.6 %. When analysis was confined to patients
receiving nalfurafine hydrochloride as a component of pruritus management, the percentage of patients complaining
of severe itching decreased from 46.7 to 0 % after the start of treatment.

Conclusions: Our findings suggest that pruritus in hemodialysis patients can be improved with the introduction
of a team-based treatment algorithm, consisting of drug therapy (including nalfurafine treatment), skin care, and
daily-life guidance.
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Background
The number of chronic dialysis patients in Japan was ap-
proximately 314,000 at the end of 2013, and this number
continues to grow annually [1]. Pruritus, which reduces
quality of life (QOL), develops in 60–80 % of hemodialysis
patients [2–4]. Yamada et al. reported that 1289 (66.9 %)
of 1927 hemodialysis patients surveyed in 2009 suffered
from pruritus and that 461 (41.2 %) of 1120 hemodialysis
patients had pruritus-related sleep disorders [2]. In a sur-
vey of 2550 hemodialysis patients, Omori et al. found that
sleep disorders were more likely in patients with severe
pruritus [3]. Not only is pruritus known to cause sleep
disorders but can also contribute to the development of
depression and has been associated with reduced survival
rates. The reported prevalence of depression is 1.3–1.7
times higher among patients with moderate to severe
pruritus-related disturbances in daily life, compared with
patients not bothered by pruritus [4], and a negative cor-
relation between pruritus intensity and survival has been
demonstrated [5].
The etiology of pruritus in hemodialysis patients gener-

ally involves three types of abnormalities: (1) abnormalities
originating from renal failure and hemodialysis; (2) skin
abnormalities; and (3) abnormalities in the regulation of
itch sensation by the central nervous system. The standard
strategy for treating hemodialysis-associated pruritus in-
volves combining therapies to address these three etiologic
pathways.
Nalfurafine hydrochloride, a selective κ-opioid recep-

tor agonist, was developed to treat intractable pruritus
in hemodialysis patients. The efficacy and safety of nalfur-
afine were demonstrated in a prospective, randomized,
double-blind comparative study and in a prospective,
open-label, 52-week long-term dosing study in Japan
[6, 7]. In March 2009, nalfurafine was first marketed
in Japan to alleviate existing therapy-resistant pruritus
in hemodialysis patients.
When nalfurafine became available for clinical use, our

institution reviewed its strategy for managing pruritus in
hemodialysis patients and introduced a new treatment
algorithm. To verify the efficacy of the algorithm, we
administered a questionnaire regarding pruritus twice to
patients receiving maintenance hemodialysis, once be-
fore the introduction of the treatment algorithm, and
again 4 years after algorithm introduction.

Methods
We performed a retrospective analysis of 215 patients (126
men and 89 women; mean age at the time of the second
survey: 68.3 ± 11.6 years; mean duration of hemodialysis at
the time of the second survey: 10.3 ± 5.1 years) who re-
ceived ongoing maintenance hemodialysis at our facility
between May 2009 and April 2013 and who completed
both the pre-implementation and post-implementation
questionnaires. Almost all patients received in-clinic dialy-
sis, three times per week, 4 h per day, both before and after
implementation of the new treatment algorithm. This
study was approved by the ethical review board at Tsuchiya
General Hospital (reference number: E151221-4). The pa-
tients included in this study provided oral informed con-
sent in advance, which was recorded in the medical record.
A team of health-care practitioners began a review of

our therapeutic strategy in June 2009. Prior to the re-
view, our standard treatment protocol for hemodialysis-
associated pruritus included antihistamines and anti-
allergy agents. Strategies to decrease pruritus arising
from renal failure and hemodialysis itself include (1) the
use of polymethylmethacrylate membranes with high
biocompatibility and protein-adsorbing capability and
(2) predilution online hemodiafiltration, which effect-
ively removes protein-bound uremic toxins. These strat-
egies were applied in individual cases based on clinical
data, including the presence of pruritus, both before and
after implementation of the new algorithm. Patients did
not routinely receive guidance regarding skin care and
daily life. Our standard treatment protocol for pruritus
in hemodialysis patients did not include moisturizers,
although we did prescribe moisturizers to patients with
obviously dry skin.
Our new algorithm consisted of drug therapy (including

nalfurafine), countermeasures against possible causes of
pruritus in individual cases, skin care, and guidance for
daily life (Fig. 1). Based on the new algorithm, patients
were treated with nalfurafine if their pruritus was not re-
sponsive to moisturizers with or without topical steroids
or if topical steroid use was undesirable.
A questionnaire was administered twice to evaluate

pruritus in all hemodialysis patients, once in May 2009,
before review of our therapeutic strategy, and again in
April 2013, after implementation of the new algorithm.
The survey included questions about the presence or ab-
sence of pruritus; the severity of pruritus (evaluated with
the visual analog scale (VAS) [8] and the Shiratori sever-
ity score for pruritus, which is the foundation for the
Kawashima classification [9]); the frequency of pruritus-
related insomnia (1 day, 2–3 days, 3–4 days, or 5 or
more days per week); and the extent of patient satis-
faction with treatment. Surveys were completed and
returned by patients independently, except in the case of
visual or other impairment, in which case a medical pro-
vider assisted with completion. The response rate for the
initial survey was 95.9 % (326/340 surveys completed);
that of the second survey was 96.4 % (396/411 surveys
completed). In total, 215 patients completed both the
initial and the second survey and were included in data
analysis.
For the VAS, patients marked a labeled line of standard-

ized length (100 mm) to indicate their level of pruritus. The



Fig. 1 Treatment algorithms according to cause
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VAS score was determined based on the distance from the
origin (no pruritus) to the patient’s indicated mark. For the
Shiratori severity score, daytime and nighttime pruritus
were evaluated and scored separately. Daytime pruritus was
rated on a five-grade scale: 0 (absent), 1 (endurable without
scratching; minimal), 2 (subsides with slight scratching;
mild), 3 (subsides with considerable scratching; moderate),
or 4 (not subsiding with scratching, which prompts
repeated scratching; severe). Nighttime pruritus was rated
on a five-grade scale: 0 (absent), 1 (slight itching at bedtime
but not causing intentional scratching; no difficulty sleeping
because of pruritus), 2 (slight itching that subsides with
scratching; no difficulty sleeping because of pruritus), 3 (dif-
ficulty sleeping because of pruritus that resolves with
scratching; unconscious scratching occurs during sleep), or
4 (severe difficulty sleeping due to pruritus; frequent
scratching that worsens pruritus). Grade 3 or higher on
each scale was considered moderate to severe pruritus. The
questionnaire asked patients who were prescribed medica-
tions for pruritus about their satisfaction with pruritus
treatment and offered five possible responses: “very
satisfied,” “satisfied,” “neutral,” “dissatisfied,” and “very
dissatisfied.”
In addition to the pruritus questionnaire, changes in the

use of treatments such as moisturizers, oral antihistamines,
topical antihistamines, topical steroids or other topical
drugs, and anti-allergy injections were analyzed.
Shiratori severity scores and VAS values were expressed

as the mean ± standard deviation. The statistical signifi-
cance of each parameter was evaluated with Wilcoxon
signed-rank and paired t tests. The presence or absence of
pruritus, frequency of insomnia, and extent of treatment
satisfaction were expressed as the number of patients that
selected each category among all patients analyzed; the
significance of differences in each parameter was analyzed
with McNemar tests. In all analyses, p values less than
0.05 were regarded as statistically significant. All statistical
analyses were performed with JMP 10.0.2 statistical soft-
ware (SAS Institute Inc., Cary, NC, USA).

Results
Presence and severity of pruritus
The number of patients who reported pruritus decreased
significantly from 179 of 215 patients (83.3 %) before
algorithm implementation to 150 of 215 (69.8 %) after
implementation (p < 0.0001, Fig. 2). VAS values decreased
significantly from 38.7 ± 28.6 mm to 30.0 ± 28.2 mm (p =
0.0001). There was a significant decrease in the daytime
Shiratori severity score from 2.05 ± 1.20 before algorithm
introduction to 1.35 ± 1.17 after implementation (p <



Fig. 2 Changes in the presence of itch sensation
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0.0001). The nighttime Shiratori score decreased from
1.26 ± 1.10 to 1.10 ± 1.07, although this difference was not
statistically significant (p = 0.074).
The number of patients who reported moderate to se-

vere pruritus (daytime Shiratori severity score of 3 or
higher) decreased significantly from 67 of 215 patients
(31.2 %) before algorithm introduction to 32 of 215
(14.9 %) after implementation (p < 0.0001). The number
of patients who reported severe daytime pruritus (score
4) according to the Shiratori scoring system decreased
significantly from 28 of 215 (13.0 %) to 6 of 215 (2.8 %)
(p < 0.0001).
Fig. 3 Changes in pruritus-induced insomnia
When the analysis was restricted to include only the
15 patients treated with nalfurafine, the VAS values
decreased significantly from 69.1 ± 19.5 mm before algo-
rithm introduction to 34.1 ± 22.8 mm after implementa-
tion (p < 0.005). This decrease was accompanied by a
significant reduction in daytime Shiratori severity scores
(from 3.40 ± 0.63 to 1.80 ± 1.01; p = 0.001) and a signifi-
cant reduction in nighttime Shiratori severity scores
(from 2.33 ± 1.11 to 1.40 ± 1.12; p < 0.05). Among the 15
patients treated with nalfurafine, the number who re-
ported moderate to severe pruritus decreased signifi-
cantly from 14 (93.3 %) to 4 (26.7 %; p < 0.005). The
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number who reported severe pruritus decreased from 7
(46.7 %) to none (0 %).

Insomnia resulting from pruritus
The number of patients with insomnia resulting from
pruritus decreased significantly from 27 of 215 (12.6 %)
before implementation of the treatment algorithm to 10
of 215 (4.7 %) after implementation (p = 0.0011; Fig. 3).

Changes in medications used for pruritus treatment
An analysis of changes in the drugs used for pruritus
treatment among patients who received medication at
our facility revealed a marked increase in the percentage
of patients who used moisturizers (from 31.9 % before
implementation to 60.8 % after implementation). In con-
trast, there was a decrease in the percentage of patients
who used oral antihistamines (from 46.9 to 27.7 %), top-
ical antihistamines (from 6.4 to 4.8 %), topical steroids
(from 46.9 to 43.2 %), other topical drugs (from 19.1 to
8.2 %), and in the number of patients who received anti-
allergy injections (from 23.5 to 4.8 %). Among patients
treated with medications at our facility, 25.7 % were re-
ceiving nalfurafine as of April 2013 (Fig. 4).

Changes in use of hemodialysis-specific strategies to
reduce pruritus
There were no significant differences in the percentage
of patients using PMMA membrane in 2009 (2.8 %) ver-
sus 2013 (4.2 %; p = 0.3657, McNemar test). Likewise,
the percentage receiving online HDF did not change
significantly between 2009 (7.4 %) and 2013 (7.9 %;
p = 0.6547, McNemar test).
Fig. 4 Changes in drugs used for pruritus treatment in patients managed a
Changes in Ca/IP status
Data on calcium and phosphorus levels were available
for 214 of the 215 participants. The percentage of pa-
tients whose corrected Ca level was within the target
control range was significantly higher in 2009 (89.7 %)
than in 2013 (80.8 %; p = 0.0046), while the percentage
of patients with IP levels within the target control range
did not differ significantly between the 2 years (75.7 % in
2009 versus 73.8 % in 2013; p = 0.6326). The percentage
of patients whose corrected Ca × IP product was within
the target control range was significantly higher in 2013
than in 2009 (85.1 % in 2013 versus 77.6 % in 2009; p =
0.0325). However, when we used a chi-square test to
analyze the correlations (1) between corrected Ca × IP
product and moderate or severe pruritus and (2) be-
tween corrected Ca × IP product and presence/absence
of pruritus, no significant correlations were found, sug-
gesting that Ca × IP product did not affect the presence/
absence or severity of pruritus.

Treatment satisfaction
In May 2009, less than half of patients reported that they
were “very satisfied” or “satisfied” with treatment (25 of
51, 49.1 %); this percentage increased significantly to 36
of 51 (70.6 %) in April 2013 (p < 0.05, Fig. 5).

Discussion
Pruritus develops in 60–80 % of hemodialysis patients
[2–4] as a result of abnormalities originating from renal
failure and hemodialysis itself, skin abnormalities, and
abnormalities in the regulation of itch sensation by the
central nervous system (Fig. 6). The complex interplay
t our facility



Fig. 5 Changes in patient satisfaction with treatment
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of these multiple factors in hemodialysis patients can
result in pruritus that often fails to respond sufficiently
to existing treatments, including antihistamines, anti-
allergy drugs, and steroids [10–13].
The first type of abnormality, those resulting from

renal failure or hemodialysis itself, is thought to involve
the accumulation of uremic substances, elevation of serum
calcium and phosphorus levels, secondary hyperparathyr-
oidism, influences from substances that initiate pruritus
(e.g., histamine and substance P), and the activation
of complement and interleukins by hemodialysis
Fig. 6 Causes of pruritus in hemodialysis patients
membranes. The second type, skin abnormalities, includes
dry skin and growth of nerve fibers (C fibers) into the epi-
dermis as a result of dryness. Dryness itself may be caused
by multiple factors, including lower stratum corneum
moisture, decreased sweating, and reduced sebaceous
gland secretion.
In the third type of abnormality, abnormal itch sensa-

tion regulation by the central nervous system, the pos-
sible role of endogenous opioids has recently received
increased attention. A previous report indicated that
hemodialysis patients with intense pruritus had a higher
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ratio of endogenous μ-opioid peptide to endogenous
κ-opioid peptide in the serum, suggesting that μ-opioids
induced pruritus while κ-opioids suppressed the condition
[14]. Nalfurafine, a selective κ-opioid receptor agonist, was
introduced in 2009 to address central nervous system-
mediated therapy-resistant pruritus. Our institution intro-
duced the use of nalfurafine as part of a new treatment
algorithm for pruritus in hemodialysis patients after con-
ducting a review of our existing treatment protocol.
We surveyed hemodialysis patients twice, once before

the review of our pruritus treatment strategy, and again
approximately 4 years after implementation of the new
algorithm. Because of the possible psychological impact
of switching from existing therapies for pruritus to new
treatment methods and the reliance on patient self-
assessment regarding pruritus severity, the second survey
was administered approximately 4 years following review
of our previous treatment strategy. The validity of select-
ing this time period has not been verified.
Our pre-algorithm survey results, which revealed a

high prevalence of pruritus and low satisfaction with
treatment among hemodialysis patients, are in agree-
ment with those of a large-scale survey conducted by
Yamada et al. that included 858 patients [2]. That study
reported that 54.8 % of patients were satisfied or very
satisfied with their pruritus treatment, while 45.2 % were
neutral, dissatisfied, or very dissatisfied with treatment.
In the present study, the prevalence of pruritus decreased
and patient satisfaction with treatment increased after
implementation of the new treatment protocol. Fur-
thermore, the daytime Shiratori severity scores decreased
significantly. The nighttime Shiratori severity scores also
decreased, although the change was not statistically sig-
nificant. Prior to changes in our pruritus treatment strat-
egy, 31.2 % of patients reported moderate to severe
daytime pruritus according to the Shiratori criteria and
12.1 % reported severe nighttime pruritus; mean Shiratori
severity scores were 2.05 ± 1.20 during the day and 1.26 ±
1.10 at night. Thus, before changes in our treatment strat-
egy, pruritus tended to be less severe at night than during
the day. This difference helps to explain why changes in
our treatment strategy did not result in significant differ-
ences in nighttime pruritus. However, the percentage of
patients who reported insomnia resulting from pruritus
did decrease significantly.
Implementation of the new treatment algorithm re-

sulted in decreased use of oral antihistamines, topical
antihistamines, topical steroids, other topical drugs, and
anti-allergy injections. In the past, antihistamines and
anti-allergy drugs were often prescribed even for patients
without dermatological conditions, in the absence of
valid pruritus treatments. After reviewing our pruritus
treatment strategy and the efficacy of these drugs, the
use of antihistamines and anti-allergy drugs was restricted
to patients who were diagnosed with dermatological dis-
eases requiring these therapies. This change probably ex-
plains the decrease in the use of existing drugs (Fig. 1).
Between the first survey in 2009 and the second in

2013, 58 of the surveyed hemodialysis patients died. The
data from these patients was not included in our ana-
lyses, which raises the concern that our data are valid
only for hemodialysis patients with a relatively good
prognosis. However, analysis of our initial survey data
revealed that the prevalence of pruritus and the mean
daytime Shiratori score were significantly lower (p = 0.003
and p = 0.027, respectively) and the prevalence of moderate
or severe pruritus, mean VAS scores, and mean nocturnal
Shiratori scores were lower (although not significantly so)
among these excluded patients. Therefore, it is unlikely
that the severity of pruritus at the time of the 2009 ques-
tionnaire was higher among the excluded patients than
among those included. We therefore consider it unlikely
that exclusion of the 58 deceased patients from analysis
resulted in overestimation of the efficacy of this new treat-
ment algorithm.
The efficacy of 52 weeks of treatment with nalfurafine

was demonstrated in a pre-marketing long-term dosing
study [7]. At our facility, nalfurafine treatment for
104 weeks in 13 patients with therapy-resistant pruritus
resulted in a significant reduction in VAS values during
the treatment period [15]. These results indicate that con-
tinuous treatment with nalfurafine alleviates pruritus over
a long period in hemodialysis patients. In a previous study
of patients treated with nalfurafine, the authors found that
6 out of 7 patients were able to discontinue existing oral
drug therapy and to reduce the dose of topical steroids,
switch to a less potent topical steroid, or discontinue top-
ical steroids altogether [16]. Yamada et al. reported that
42.3 % of patients treated with nalfurafine experienced al-
leviation of nighttime pruritus and sleep disorders [2]. Inui
et al. reported that treatment with nalfurafine for 4 weeks
resulted in a significant reduction in the mean VAS values
and in State-Trait Anxiety Inventory scores for state anx-
iety [17]. Thus, nalfurafine has been shown to be use-
ful for improving state anxiety in hemodialysis
patients [18].
One possible explanation for the low satisfaction of

hemodialysis patients with pruritus treatment is that in
many patients, pruritus involves a complex interplay
among multiple factors, which can cause therapeutic
resistance. In the present study, nalfurafine suppressed
existing therapy-resistant pruritus and enabled dose re-
duction or discontinuation of ineffective therapies, sug-
gesting that nalfurafine can significantly contribute to
improved QOL by alleviating sleep disorders and anx-
iety. We therefore conclude that including oral nalfura-
fine in the treatment of therapy-resistant pruritus at our
facility has been very important clinically.
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To implement this treatment algorithm, a team-based
approach to patient care is essential. At our facility,
team-based treatment has been performed in the follow-
ing way. Nurses provide guidance to patients regarding
skin care and daily life, pharmacists supply information
regarding the correct use of medications, clinical engi-
neers carry out meticulous management of various data
obtained from usual medical care, and physicians make
final assessments regarding treatment response. It is not
possible to treat pruritus with medications alone. The
team-based approach, which involves health-care profes-
sionals, the patient, and the patient’s family, is important
so that patients with pruritus can be sufficiently moni-
tored and encouraged to continue the use of supplemental
agents such as daily moisturizer. This type of team-based
approach is expected to improve pruritus awareness among
health-care professionals and patients and to improve pa-
tient outcomes.
This study had several limitations. First, there was no

control group. Therefore, it is difficult to certify that the
new treatment algorithm was the most important factor
in alleviating pruritus. Second, we did not investigate the
change in patient QOL, although we did investigate
changes in pruritus-induced insomnia and patient satis-
faction with treatment. It remains uncertain whether the
new treatment algorithm improves patient QOL. Third,
the second survey was administered approximately
4 years after the review of our previous treatment strat-
egy, to avoid effects from the psychological impact of
switching treatment methods. The validity of selecting
this time period has not been verified. Finally, it was not
possible to identify the cause of pruritus in individual
patients because hemodialysis-associated pruritus in-
volves the complex interplay among multiple factors.

Conclusions
The recently introduced pruritus treatment algorithm
for hemodialysis patients at our facility, consisting of
drug therapy (including nalfurafine), skin care, and guid-
ance for daily living, effectively alleviated therapy-resistant
pruritus, decreased pruritus-associated insomnia, reduced
the use of antipruritic medications, and increased patient
satisfaction with treatment. Further prospective studies
are needed to confirm the roles of each treatment inter-
vention in a comprehensive approach to hemodialysis-
associated pruritus.
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