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Abstract: Chronic kidney disease (CKD) is recognized as a leading public health problem 
and causes numerous health complications. One of the most common and burdensome 
dermatological symptoms affecting patients undergoing dialysis is CKD-associated pruritus 
(CKD-aP). This condition not only has a negative impact on sleep, mood, daily activities, 
and quality of life but also increases the mortality risk of hemodialyzed patients. Despite that, 
this condition is greatly underestimated in clinical practice. Due to the complex and still not 
fully understood etiopathogenesis of CKD-aP, the choice of an effective therapy remains 
a challenge for clinicians. Most common therapeutic algorithms use topical treatment, 
phototherapy, and various systemic approaches. This review aimed to summarize most recent 
theories about the pathogenesis, clinical features, and treatment of CKD-aP. 
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Introduction
Chronic itch (CI) is an uncomfortable sensation that causes a desire to scratch and 
lasts >6 weeks. In contrast to acute itch, which is regarded as a defense mechanism, 
CI occurs in many skin conditions and systemic diseases. The International Forum 
for the Study of Itch (IFSI) expert group created the classification of CI, basing it on 
the etiology of pruritus. They distinguished causes of CI as cutaneous (I), systemic 
(II), neurological (III), psychogenic (IV), mixed (V), and other (VI).1 Over the 
whole range of systemic disorders occurring with itch, special attention should be 
paid to chronic kidney disease (CKD). This condition was defined in 2002 by the 
National Kidney Foundation as an abnormality of kidney structure or function 
presenting at least for 3 months and having implications for patients’ health.2 The 
prevalence of CKD is about 13%, and it is recognized as a leading public health 
problem.3,4 CKD has a broad spectrum of complications, of which cutaneous 
manifestations play a great role. Changes in skin color, elastosis, ecchymoses, 
xerosis, and uremic frost, as well as perforating disorders, metastatic calcification, 
or bullous dermatosis, are often observed in end-stage renal disease (ESRD).5 One 
of the most common and burdensome dermatological symptoms affecting patients 
undergoing dialysis, described for the first time in 1932, is CKD-associated pruritus 
(CKD-aP). The nomenclature of this condition has changed over the years. 
Originally “uremic pruritus” was a common definition for itch associated with 
CKD. However, due to a lack of dependence between uremia and this sensation, 
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CKD-aP or “CKD-associated itch” are more suitable.6 

This condition not only has a negative impact on sleep, 
mood, daily activities, and quality of life (QoL) but also 
increases the mortality risk of hemodialysis (HD) 
patients.7,8 Despite this, the condition is often underesti-
mated in clinical practice.9 Due to the etiopathogenesis of 
CKD-aP not being fully understood, therapy for this con-
dition remains a challenge for dermatologists and 
nephrologists.

Prevalence
Over the years, studies on CKD-aP have shown variable 
prevalence of this condition. From the beginning of dialy-
sis therapy, scientists reported that even 85% of the 
patients with ESRD may suffer from CI.10 This number 
decreased with the development and accessibility of renal 
replacement therapy. It is difficult to specify a clear cause 
of this phenomenon, although possible explanations could 
be revealed through more precisely performed dialysis 
based on Kt/V or creatinine-clearance measurements.

The usage of more modern and biocompatible dialy-
zers can also bring about this positive effect.11 

Additionally, by learning about other new factors that 
may cause uremic pruritus, it is possible to control them. 
One of the possible explanations is better control of cal-
cium and phosphate metabolism in CKD patients. Pisoni 
et al12 in 2006 presented the results of the large interna-
tional Dialysis Outcomes and Practice Patterns Study 
(DOPPS). The research assessed CI in 18,801 HD patients 
from 12 countries for 1996–2004. The first phase of the 
study focused on 1996–2001 (DOPPS I) and the second 
2002–2004 (DOPPS II). Those perceiving moderate– 
extreme itch came to 45% and 42%, respectively, which 
confirmed a decreasing tendency of CKD-aP prevalence. 
A follow-up (2012–2015, DOPPS V), which involved 
6,256 patients from 17 countries, showed that the propor-
tion of patients with moderate or severe itch had declined 
to 37%.13 Rayner et al13 also emphasized how strongly 
underestimated CKD-aP is among nephrologists. Of HD 
patients in their study, 17% with CI did not report their 
symptoms to any health-care provider and 18% were not 
receiving any therapy. Similar results were observed for 
dialysis outcomes and practice patterns in Japan, where 
moderate–xtreme pruritus was noted by 44% of HD 
patients between 1999 and 2004.14 A German cross- 
sectional study investigated 860 HD patients and revealed 
CI prevalence of 25% and 12-month prevalence 27.2%. 
Approximately 35% of subjects had suffered from CI at 

least once in their lifetime.15 A meta-analysis of 42 cross- 
sectional studies showed that the prevalence of CKD-aP 
ranged between 18% and 97.8% and the overall preva-
lence of CKD-aP reached 55%. The analysis did not find 
any difference in prevalence the sexes. Pooled prevalence 
in male and female patients was 55%. CI occurred com-
parably often in patients undergoing peritoneal dialysis 
(PD) and HD patients (56% and 55%, respectively).16 

However, a South Korean study assessed pruritus in 648 
patients with ESRD and showed that not only prevalence 
(62.5% vs 48.3%) but also intensity of itch measured by 
a visual analogue scale (VAS) was significantly higher in 
PD patients than HD patients.17 On the other hand, Wu 
et al18 showed the opposite results. VAS scores were sig-
nificantly higher in HD patients than PD patients. This 
notwithstanding, another study showed a lack of signifi-
cant difference in severity of itching and similar preva-
lence of CI in HD and PD patients (61.8% and 61.5%, 
respectively).19 The research also investigated pruritus in 
a group of patients with stage 4 or 5 CKD without dialysis 
therapy, where the prevalence of CI was 43.2%. Another 
cross-sectional study determined the prevalence of CI in 
a group of 3,780 non-dialysis patients with CKD stages 3– 
5. The results showed that the prevalence of moderate– 
extreme pruritus was 24% and was more likely in older 
patients, women, and those with stage 5 CKD, lung dis-
ease, diabetes, and physician-diagnosed depression.20 

Similar prevalence was found in a cross-sectional study 
of 402 stage 2–5 CKD patients. On the contrary, the 
prevalence of CKD-aP did not correlate with CKD stage 
and reached 18.9%.21

CI has been well investigated not only in adult 
populations but also among pediatric patients. CKD-aP in 
children occurs less commonly and with a more benign 
course than in adults.22 Data from German pediatric dia-
lysis centers showed that only 9.1% of 199 children per-
ceived itch. Reported intensity of pruritus was not 
severe.23 A multicenter Polish study found that pruritus 
affected 20.8% of children with CKD in stages 3–5.24 This 
was 18.4% in a group of predialysis patients and 23.5% on 
dialysis (HD or PD). The severity, duration, and location 
of pruritus did not statistically vary by method of applied 
therapy.

Underestimation
Despite the prevalence of CKD-aP — approximately 40% 
in HD patients — the problem appears to be markedly 
underestimated by clinicians. In phase V of DOPPS, 65% 
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of medical directors estimated that <5% of their patients 
had severe pruritus, and overall they underestimated the 
prevalence of pruritus in 69% of facilities. Furthermore, as 
mentioned before, patients tend not to report CI to health- 
care providers. This varied from 8% in Italy and 12% in 
Gulf countries to 21% in Sweden and 33% in the US.13 

This may be due to patients’ fear of numerous medical 
tests and extension of the diagnostic process, which can be 
burdensome for them. Years after reporting the CKD-aP 
and not receiving effective therapy, patients may feel 
resigned. A German cross-sectional survey completed by 
204 nephrologists showed that most respondents 
estimated the prevalence of CI in HD patients to be 
<30%. This figure is inadequate to compare with interna-
tional CKD-aP prevalence. The authors of that study pre-
sumed that clinicians neglecting this problem may be due 
to a lack of knowledge of effective therapy for CKD-aP.25 

It is important to emphasize that lack of reporting this 
burdensome problem very often may be caused by a lack 
of interest and questions from nephrologists. A lack of 
available gold-standard therapy that could help 
patients intensifies this trend.

Pathogenesis
Scientists have developed several hypotheses regarding the 
development of pruritus in chronic renal failure, but the 
precise etiopathogenesis of this phenomenon remains elu-
sive. False assumptions about the pathophysiological 
mechanisms of CKD-aP slow the discovery of better ther-
apy in clinical practice; therefore, deeper research is 
necessary for breakthroughs in this area. This paper pre-
sents the most popular and proven theories as follow.

Xerosis
Characterized by rough and scaly skin, xerosis is 
a common complication in HD patients, with prevalence 
of 50%–85% and occurring with greater frequency in PD 
patients than HD patients.26 Evaluation of this skin condi-
tion among children with CKD was first performed by 
Wojtowicz-Prus et al.27 Approximately 68% of children 
undergoing dialysis presented xerosis. Based on published 
studies, it can be concluded that xerosis is a risk factor 
associated with CKD-aP.28,29 Research has shown that 
xerosis has an impact on the severity of itch.30 Morton 
et al31 demonstrated not only a correlation between itch 
and reduced stratum corneum hydration but also the effi-
cacy of emollients in relieving the pruritus. However, not 
all studies in this area have confirmed these findings. 

Yosipovitch et al32 did not find a correlation between 
xerosis and itch. Similarly, in another cross-sectional 
study, there was no significant difference in xerosis pre-
valence between pruritic and nonpruritic patients.33 

Despite these discrepancies, regular use of emollients is 
widely recommended for patients with CKD-aP and may 
improve not only dryness of the skin but also itch severity 
and patients’ QoL.34–36

CKD-aP as an Inflammatory Disease
Results of a multicenter study showed that inflammation 
and dysregulation of the immune system play a great role 
in the pathogenesis of CKD-aP. In research on 13 HD 
patients with CKD-aP and 13 without CKD-aP serum 
levels of inflammatory markers, IL6 and C-reactive protein 
were significantly elevated in patients with pruritus versus 
those without. This may be explained by augmented Th1 
lymphocyte differentiation in patients suffering from 
CKD-aP.36 Fallahzadeh et al37 supported the theory of Th 

1 overactivity, showing significantly increased levels of 
the proinflammatory cytokine IL2 in HD patients with 
itch versus those without it. Two studies confirmed an 
important role of IL31 in CKD-aP pathophysiology, 
which may cause itch by stimulating peripheral nerve end-
ings. Serum levels of IL31 were higher in patients report-
ing uremic itch.38,39 Despite this fact, a randomized 
double-blind placebo-controlled study with nemolizumab, 
a monoclonal antibody against IL31RA, did not find sta-
tistically significant reductions of VAS scores in CKD-aP 
patients.40 However, further investigation with a bigger, 
more representative group is required.

Uremic Toxins
CKD prevents proper elimination of various substances 
resulting from metabolic processes and predispose to its 
accumulation in the organism. These compounds, which 
interact negatively with various biological functions, are 
known as uremic toxins (UTs) and can be distinguished 
into three subgroups: small solutes, middle molecules, and 
protein-bound toxins. In 2021, the European Uremic Toxin 
(EUTox) database41 listed 130 substances. Low–molecular 
weight molecules can be readily removed during the pro-
cess of dialysis. One of the substances belonging to this 
group — uric acid — not only has an impact on CKD 
progression and mortality risk but can also cause CKD- 
aP.42 According to a study performed by Wang et al43 on 
320 patients with CKD, pruritus was associated with 
higher levels of uric acid. However, the outcomes of two 
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other studies were contrary to this.21,44 The aforemen-
tioned research also estimated the role of protein-bound 
UTs (PBUTs), ie, indoxyl sulfate (IS) and p-cresyl sulfate 
(PCS), in the pathogenesis of pruritus. PBUTs are predo-
minantly excreted by renal tubular secretion, which cannot 
be replaced by conventional dialysis. Thereby, they are 
barely eliminated in patients undergoing HD or PD.45 

Patients with CKD-aP have higher total levels of IS and 
PCS than patients without itch. Total PCS concentration is 
significantly associated with pruritus severity.43 Another 
study investigated the effect of IS, PCS, and uremic sera 
from CKD patients on PAR2 expression in normal human 
epidermal keratinocytes. Both PBUTs and CKD induced 
PAR2 expression and upregulated PAR2 expression in skin 
samples taken from human and mouse CKD subjects 
compared to healthy controls.46 Similarly, Moon et al47 

found significantly higher epidermal PAR2 expression in 
ESRD patients then in controls. In addition, a positive 
correlation between PAR2 expression and VAS pruritus 
scores was found. All these findings and the implication 
that PAR2 is a histamine-independent pruritic mediator 
confirmed the possible role of this receptor in CKD-aP 
etiopathogenesis.48 Wu et al49 performed metabolic profil-
ing on 200 uremic patients to find metabolites associated 
with CKD-aP. They found nine markers likely to play 
a role in the pathogenesis of CKD-aP. Metabolites asso-
ciated with severe CKD-aP were LysoPE (20:3 
[5Z,8Z,11Z]/0:0), p-cresol glucuronide, LysoPC (20:2 
[11Z,14Z]), hypotaurine, 4-aminohippuric acid, LysoPC 
(16:0), phenylacetic acid, kynurenic acid, and androstene-
dione. It must be noted, however, that it is difficult to draw 
any direct causal relationship between elevated serum 
levels of these compounds and CKD-aP occurrence. On 
the contrary, in their metabolomic analysis of plasma of 
HD patients with severe pruritus versus mild/no pruritus, 
Bolanos et al50 did not find any solutes associated with 
pruritus.

Calcium and Phosphorus Metabolism in 
CKD
CKD leads to imbalances in calcium, phosphorus, and 
vitamin D metabolism. An initial theory of CKD-aP 
mechanism also included calcium phosphate skin deposits, 
which arise as a result of imbalance between calcium and 
phosphorus in HD patients’ blood and are able to activate 
local nerve fibers.51,52 In 1985 Blachley et al53 suggested 
that an increased number of divalent ions found in skin 

biopsies obtained from patients with CKD-aP may lead to 
microprecipitation of calcium or magnesium phosphate 
and be the cause of pruritus. Momose et al54 found higher 
deposition of calcium ions in the basal layer of the epi-
dermis in patients with moderate–severe itch versus 
patients without. Hyperphosphatemia, hypocalcemia, and 
decreased calcitriol production can all increase parathyroid 
hormone (PTH) production and consequently cause sec-
ondary hyperparathyroidism.55 PTH has been proposed by 
some authors as a pruritogenic factor. This conclusion was 
made based on studies that confirmed reductions in CKD- 
aP after parathyroidectomy.56,57 Makhlough et al58 found 
a significant difference in CKD-aP intensity between 
patients with and without hyperparathyroidism (5.71 
±5.39 and 4.93±2.93 points, respectively; P=0.005). PTH 
levels correlated with severity of pruritus in HD patients.58 

However, other studies did not support the role of PTH as 
a mediator of CKD-aP.33,59,60 Intradermal injections of 
PTH analogues did not induce pruritus or any other cuta-
neous reaction in dialysis patients or control groups. This 
hormone was not detected in skin biopsies of HD patients 
either.61 Additionally, research performed by Duque et al62 

on 105 HD patients excluded the role of PTH and serum 
phosphorus in presence or intensity of itch, but demon-
strated a positive correlation between CKD-aP and cal-
cium serum concentration. This interdependence was 
confirmed by several other studies, including DOPPS, 
which identified other factors associated with pruritus as 
well: longer period of dialysis, male sex, Kt/Vurea (ratio 
representing fractional urea clearance) <1.5, and lower 
serum levels of albumin, ferritin, and hemoglobin.12,55,63

Mast Cells
Histamine is well known as a classical itch mediator 
released from mast cells. However, it plays a key role 
only in certain pruritic diseases, such as mastocytosis or 
urticaria. Initially, the significance of this potential prurito-
gen was thoroughly tested in terms of CKD-aP. Various 
studies showed a positive correlation between serum 
levels of histamine and CKD-aP,64,65 whereas others dis-
proved this theory.66,67 Additionally, according to different 
reports, mast cells occur in increased numbers, are diffu-
sely spread, and more often degranulated in the skin of 
patients suffering from CKD-aP than in healthy 
controls.68–71 Nonetheless, Mettang et al72 did not confirm 
that histamine plasma levels and number of mast cells in 
the skin correlated with the presence of CKD-aP. Another 
pruritogenic mediator released from mast cells is tryptase. 
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Dugas-Breit et al73 demonstrated a significant correlation 
between tryptase serum levels and itch severity. Likewise, 
serum levels of serotonin were higher in patients with 
CKD-aP than the control group.74 With the therapeutic 
use of a 5HT3-receptor inhibitor, ondansetron, significant 
reduction in the severity of pruritus has been observed.75 

Despite these contradictory findings, personal clinical 
experience affirms a lack of antihistamine effectiveness 
in CKD-aP therapy.

Opioid System
The opioid system is one of the several components 
involved in the etiopathogenesis of CKD-aP. Exogenous 
opioids, eg, morphine, are enabled to induce itch as a side 
effect. The incidence of opioid-induced pruritus depends 
on the route of administration and occurs in 10%–50% of 
intravenous administrations and 20%–100% of neuraxial 
administrations.76 This fact inspired scientists to examine 
if opioid receptors were somehow associated with chronic 
pruritus. Bergasa et al77 supported the hypothesis that 
cholestatic pruritus is modulated by endogenous opioids. 
They proved the effectiveness of opiate antagonists in 
alleviating this itch. Thus far, published reports have sug-
gested that activation of µ-opioid receptors can trigger the 
itch and agonists of κ-opioid receptors are able to reduce 
the itch by inhibiting histamine and substance P.78,79 

Studies utilizing mouse models have revealed that the 
activation of central κ-opioid receptors antagonize the 
central µ-opioid receptor, thereby reducing itch 
sensation.80 Wieczorek et al81 assessed the expression of 
µ- and κ-opioid receptors in the skin of HD patients with 
and without uremic pruritus, and concluded that changes 
in the peripheral opioid system may play an important role 
in CKD-aP pathogenesis. This study demonstrated 
a negative correlation between skin expression of κ- 
opioid receptors and the intensity of CKD-aP. All these 
observations prompted scientists to experimentally imple-
ment opioid agonists and antagonists in the treatment of 
CKD-aP, which brought diverse outcomes (reviewed in 
subsequent sections).

Neuropathy
Dysfunction of the central or peripheral nervous system is 
considered another etiopathogenetic mechanism in CKD- 
aP. Itch can be caused by centrally acting mediators, 
defects in the peripheral sensory pathway, cortical hyper-
sensitivity, decreased cortical inhibitory mechanisms, or 

a defective spinal cord inhibition.35 A positive correlation 
between itch severity and occurrence of paresthesia in HD 
patients has been found. Most pruritic patients also 
develop peripheral sensorimotor neuropathy and 
dysautonomia.82 Johansson et al83 found altered cuta-
neous innervation in 12 CKD patients in whom nerve 
fibers sprouted through the epidermis, in contrast to 
healthy controls. Another study found a reduction in 
total number of skin nerve terminals in uremic 
patients.84 Additionally, central brain neuropathy has 
been confirmed in functional magnetic resonance imaging 
of the brain in 13 patients undergoing HD and suffering 
from pruritus.85 Sorour et al86 aimed to evaluate serum 
levels of two neurotrophins — BDNF and NT4 — in 60 
uremic patients with pruritus, 60 nonpruritic uremic 
patients, and 60 healthy subjects. The results showed not 
only significantly increased serum levels of NT4 in ure-
mic patients with pruritus but also revealed a positive 
correlation between concentrations of NT4 and the sever-
ity of CKD-aP. Serum BDNF levels were higher in uremic 
patients than controls, but the presence of pruritus did not 
significantly influence the concentration of this neurotro-
phin. Natriuretic polypeptide B, also known as brain 
natriuretic peptide (BNP), has been described as 
a neuropeptide enabled to activate pruriceptive neurons 
in mice.87 In a cross-sectional study, serum levels of BNP 
were found to be frequently elevated in HD patients. As 
such, the authors suggested BNP as one of many possible 
causes of daytime CKD-aP.88

Other Risk Factors of CKD-aP
According to DOPPS, patients on HD with coexisting 
hepatitis C infection are 1.29 times more likely to perceive 
CKD-aP.12 This viral infection predisposes to development 
of CI, due to cholestasis, induction of interferon- 
stimulated gene,s and elevated production of cytokines 
(eg, IL8) and chemokines (eg, CCL2, CXCL1, and 
CXCL5).22,35 Interestingly, hepatitis B does not show 
a significant association with pruritus, and this has raised 
the question of whether the pathogenesis of pruritus differs 
between these two diseases.de Kroes and Smeenk found 
elevated serum levels of vitamin A in all 35 CKD patients 
included in their research. However, there was no correla-
tion between vitamin A concentration and the presence of 
CKD-aP. Two other studies have reported that increased 
serum levels of aluminum correlate significantly with the 
occurrence and intensity of CKD-aP.8922
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Clinical Presentation
Clinical presentation of CKD-aP assessed in studies has 
varied among studied populations. In general, the sensa-
tion of the itch affects large, discontinuous regions of the 
skin and shows bilateral symmetry. It is very often unceas-
ing, recurrent, and the intensity seems to be worse during 
the night.90 Clinically, excoriations, erosions, ulcerations, 
nodules, or dyspigmentation can be observed, mostly as 
secondary lesions caused by scratching. Certain factors are 
known to exacerbate or reduce itching, including heat, 
dialysis, stress, cold, physical activity, or showering.91 

CKD-aP can be localized or generalized. Weiss at al92 

observed that the most common location of CKD-aP is 
the legs, back, and scalp. The results were similar to 
a study conducted by Heisig et al.93 Overall, 38% of 
respondents reported a single location of the itch — 
mostly the back, lower extremities, scalp, upper extremi-
ties, and abdomen — and bilateral symmetry was predo-
minant. Generalized itch presented in 26.6% of the 
patients. On the other hand, a cross-sectional study on 
Iranian HD patients showed generalized pruritus in 70% 
of respondents.33 Ozen et al94 estimated entire-body prur-
itus to be present in 35.3% of patients. Another important 
aspect that is constantly assessed by researchers is the 
intensity of CI. In a large German study, mean severity 
of itch measured with a VAS was 4.1±1.7 points, while 
severity at the time of investigation amounted to 4.2±2.6 
points and the worst severity within the last 6 weeks was 
6.5±2.5 points.92 Mathur et al90 showed that mean worst 
itching intensity for enrolled patients was 59.9 mm using 
the 100 mm VAS. Scores were significantly higher for the 
12-hour nighttime period than for the 12-hour daytime 
period, which corresponds with the research on patients 
undergoing PD conducted by Minato et al.95 Additionally, 
in DOPPS, a third of patients were most bothered by itch 
at night.13

Apart from the time of day, there are many other 
factors that can affect the course of itch. A study on 130 
HD patients conducted at our center revealed that the 
frequency of itching can positively correlate with xerosis. 
Itch appeared more often (56.2%) in patients with very 
rough skin than patients with rough (34.5%) or slightly dry 
skin (27%).96 According to Ozen et al,94 dry skin is a risk 
factor of CKD-aP. In other research skin dryness just after 
rest was the second–most common exacerbating factor of 
chronic pruritus in patients undergoing dialysis.97 Heat, 
sweat, wool clothing, and stress were aggravating factors, 

while activity, sleep, hot/cold showers, and cold 
temperatures were considered ameliorating factors. 
Surprisingly, dialysis had no significant influence on itch 
severity.97 Other studies have revealed a connection 
between the dialysis process and itching. About 29% of 
patients in a Polish study reported itch to be the most 
severe during, at the end, or immediately after dialysis.93 

Rayner et al13 found that 15% of the patients admitted that 
the worst itch was perceived during the dialysis session 
and 9% indicated the period soon after the session. 
However, for 14%, the itch was the most intense on days 
without dialysis. Some authors have emphasized the influ-
ence of the dialysis membrane on pruritus and 
hypothesized that some pruritogenic cytokines or sub-
stances may be activated after blood contact with mem-
branes. This thesis needs more precise evaluation. 
A positive significant correlation has been found between 
HD period and total pruritus score.96 Interestingly, Rad 
et al98 proved that the severity of pruritus was significantly 
reduced in patients receiving a cool dialysis solution 
(35.5°C) during three consecutive dialysis sessions.

CKD-aP Assessment
CI should be characterized multidimensionally. 
Questionnaires, surveys, and similar tools are the best 
way to evaluate this subjective sensation. The IFSI recom-
mends estimating not only the severity of itch but also its 
clinical course and consequences.99 Several scales are 
widely used to rate the intensity of CI. Numeric rating 
scales (NRSs) are the most commonly used tool for self- 
reported pruritus intensity. Visual analogue and verbal 
rating scales are equally helpful instruments. These quick 
and undemanding tools should be used together with at 
least one multidimensional questionnaire assessing fre-
quency, duration, and distribution of the itch, as well as 
impact on daily activities, sleep, and psychosocial life. 
Such an extensive assessment of CKD-aP may be of help 
in evaluation of the effects of applied itch therapy and 
comparability of studies.100 Examples of such instruments 
are the 5-D Itch Scale, four-item Itch Questionnaire, 
Patient Benefit Index for Pruritus, Skindex 10, and Brief 
Itching Inventory. Due to the enormous impact of CKD-aP 
on QoL, assessment of this aspect in patients with CI is 
significant. The Dermatology Life Quality Index (DLQI) is 
a popular tool to evaluate QoL in patients with various 
dermatological diseases. However, ItchyQoL, an instru-
ment dedicated to estimating the influence of CI on QoL, 
appears to be the best choice. Despite various instruments 
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describing itch in use, only recently has a specific instru-
ment for CKD-aP — Uremic Pruritus in Dialysis 
Patients — questionnaire been created.101 It evaluates 
three dimensions of UP in patients on dialysis: signs and 
symptoms, sleep, and psychosocial burden during the last 
2 weeks. Besides the original version, only Chinese and 
Polish versions of this questionnaire have been created and 
validated.102,103

Clinical Outcomes
CKD-aP not only has a negative impact on patients’ QoL 
but also consequently leads to impairment of various 
patient-oriented outcomes and increased mortality risk. In 
the first and second part of DOPPS,12 patients suffering 
from moderate–extreme pruritus had 2.3–5.2 the odds of 
feeling drained and 1.3–1.7 times the odds of physician- 
diagnosed depression than patients not affected by prur-
itus. uring the QoL results showed that patients strongly 
bothered by itchy skin had mental and physical composite 
scores 3.1–8.6 points lower than patients with no or mild 
pruritus (P<0.0001). Likewise, poor sleep quality asso-
ciated with waking up at night was mentioned by approxi-
mately 45% of patients with moderate–severe pruritus. In 
a group with mild/no pruritus, this amounted to only 29%. 
A correlation between severity of perceptible itch and 
mortality risk was also found. Patients with moderate– 
extreme pruritus had a 17% higher mortality risk than 
patients not bothered by pruritus.12 The Japanese DOPPS 
confirmed these findings: researchers found a 22% higher 
mortality rate for patients with moderate or extreme prur-
itus. This condition also induces 1.9–3.7 times the prob-
ability of impaired quality of sleep.14 Interestingly, in an 
Italian study, pruritus was associated with 8.4 times the 
adjusted odds of poor sleep.104 Mathur et al90 found that 
intensity of itch measured by VAS was significantly asso-
ciated with lower health-related QoL in such domains as 
sleep, mood, and social relationships. Similarly, 
Szepietowski et al,9 using a short form scale (SF12) and 
the DLQI, concluded that not only CKD-aP but also ure-
mic xerosis had a negative impact on patients’ QoL and 
were unfortunately underestimated in clinical practice. 
Ibrahim et al105 assessed the QoL of 200 HD patients 
using the WHOQOL-Bref questionnaire. QoL was 
impaired markedly in all four domains — physical health, 
psychological health, social relationships, and environ-
mental health — in a group of patients with CI compared 
to a control group with no pruritus. All these papers 

highlight how strongly CKD-aP affects miscellaneous 
aspects of life and can lead to poor clinical outcomes.

Treatment of CKD-aP
The etiopathogenesis of CKD-aP is particularly complex, 
and numerous aspects remain to be explored and explained 
in more detail. As such, successful therapy for this condi-
tion often remains a demanding challenge for nephrologists 
or dermatologists. Considering common comorbidities in 
this group of patients, every single case ought to be con-
sidered individually, and applied therapy must be planned 
properly. The age of the patient, preexisting diseases, med-
ications, and the quality and intensity of CI should be 
examined. Most of all, avoiding all exacerbating factors, 
such as allergenic and irritant substances, stress, hot drinks, 
alcohol, or hot and spicy food, is crucial.97 Fundamental 
antipruritic therapy must include reducing xerosis by moist-
urizing the skin.

Topical Therapy
Topical therapy is a treatment of first choice in numerous 
dermatological conditions. Emollients are capable of 
restoring the skin barrier and retaining water in the stratum 
corneum, which is crucial in reducing xerosis and thus can 
be of help in alleviating the itch.106 To achieve therapeutic 
effect, an appropriate amount of product and high fre-
quency of application are essential.22 There are specific 
ingredients of emollients with proven antipruritic effects. 
In a randomized, multicenter study performed on 99 
patients with uremic xerosis, 15% glycerol and 10% par-
affin emulsion, high efficiency was found.107 The satisfac-
tory treatment response concerned 73% of the patients 
compared with 44% of patients who responded to 
a comparator. By day 56 of that trial, patients reported 
significant relief from the itch (mean VAS score 10.66 
±2.14 mm vs 40.64±3.36 mm at the beginning of the 
trial). At the end of the study, a significant improvement 
in patients’ QoL, which was measured by the DLQI and 
SF12 questionnaire, was revealed. In other studies, the 
application of 10% urea plus dexpanthenol lotion or γ- 
linolenic acid cream turned out to be effective in alleviat-
ing CKD-aP.108,109 Topical capsaicin has also found the 
interest of scientists in local therapy. Studies have proved 
its safety and ability to reduce HD-induced pruritus.110–112 

In Makhlough et al’s112 study on 17 patients with CKD-aP, 
0.03% capsaicin was applied for 4 weeks, while 17 
patients from control study group received placebo. 
During the therapy, decrease in pruritus severity was 
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greater in the study group than the placebo group 
(P<0.001). However, it should be noted that in contrast 
to emollients, capsaicin may cause irritation of the skin. 
Therefore, this therapy should be used with great caution, 
especially in children, where emollients are considered the 
preferred approach in topical therapy.22 A prospective 
Polish study on 21 HD patients using a topical cream 
containing structured physiological lipids and endogenous 
cannabinoids twice a day for 3 weeks was conducted. 
A marked reduction in itch severity was observed after 
the trial in 38.1% of the patients.113 This was probably 
related to the inhibition of mast-cell degranulation and 
histamine release, as well as the moisturizing effect of 
the preparation. Studies using calcineurin inhibitors in 
the treatment of CKD-aP have not shown conclusive 
results. According to Kuypers et al,114 treatment with 
0.1% and 0.3% tacrolimus ointment for 6 weeks signifi-
cantly reduced the severity of CKD-aP. This finding was 
confirmed by Pauli-Magnus et al.115 On the other hand, in 
a study carried out by Duque et al,116 these conclusions 
were refuted. Likewise, a larger, randomized, double- 
blind, placebo-controlled study using 1% pimecrolimus 
demonstrated a lack of efficacy of calcineurin inhibitors 
for the treatment of HD-related pruritus.117 Based on clin-
ical experience, good tolerance of topical therapy, and 
rarity of adverse effects, it is recommended that it be 
used as a preliminary treatment, especially in patients 
presenting xerosis.

Phototherapy
Ultraviolet (UV) radiation is widely used in the treatment 
of various dermatoses. The effectiveness of phototherapy 
is related to a range of mechanisms, including inhibition of 
Langerhans cells, decreasing levels of proinflammatory 
cytokines, strengthening the skin barrier, increasing 
serum levels of 25-hydroxyvitamin D3, or stimulating the 
apoptosis of mastocytes.22 The use of phototherapy in 
CKD-aP was first mentioned in the 1970s. Since then, 
numerous studies have reported beneficial effects after 
implementation of broadband UVB (290–320 nm wave-
length) radiation. Additionally, several studies have proved 
the effectiveness of narrow-band UVB (NB-UVB) radia-
tion, both in HD and PD patients with CI.118–121 However, 
a study comparing NB-UVB (treatment group) and long- 
wave UVA radiation (control group) in patients with CKD- 
aP did not show significant differences concerning pruritus 
intensity between these two groups.122 A systematic 
review on this topic defined heliotherapy as a beneficial, 

efficacious, efficient, safe method of CKD-aP treatment. 
IT emphasized also that broadband BB-UVB compared to 
other subtypes is the most effective phototherapy in this 
condition.123 NB-UVB may also be considered in children 
aged >4 years bothered by recurrent CKD-aP thatdoes not 
respond to topical therapy, although there is still no litera-
ture available regarding its potential effectiveness and 
safety in this particular population.22 Finally, it must be 
noted that despite the established role of phototherapy in 
managing CKD-aP, this method can be troublesome, due 
to the limited availability and the necessity of frequent 
irradiation, mostly three to four times a week.

Antihistamines and Mast-Cell Stabilizers
Antihistamines are often the first-line therapy in CI, pri-
marily when it comes to the use of over-the-counter drugs. 
According to DOPPS data, antihistamines were very 
widely prescribed for pruritus by doctors who were not 
skin specialists: 57% of medical directors chose oral anti-
histamines as an “appropriate” therapy dedicated to CKD- 
aP.13 This tendency is not substantiated in light of the 
research and expert opinions, which emphasize poor or 
moderate antipruritic effects of histamine-receptor antago-
nists in CKD-aP.91,124–129 Additionally, some reviews have 
suggested that the relief perceived after administration of 
the antihistamines may be a result of a sedative effect, 
rather than an antipruritic mechanism. On account of its 
limited value and risk of oversedation in elderly popula-
tions, this group of drugs should be avoided for this 
condition.91 Antihistamines are not a recommended mod-
ality in CKD-aP, and it is crucial to suppress their overuse 
in the subtype of CI. On the other hand, several recent 
studies have proved that the use of mast-cell stabilizers, 
which preclude histamine release, brings satisfactory 
effects in the treatment of CKD-aP.130 Both ketotifen and 
cromolyn sodium have proved to be effective in reducing 
itch severity.67,131 Furthermore, a trial on 60 HD patients 
in which cromolyn sodium cream 4% was applied twice 
a day for 4 weeks revealed significantly reduced pruritus 
severity compared to a placebo.132

Antiepileptic Drugs
Gabapentin is an anticonvulsant medication, an analogue 
of γ-aminobutyric acid, that is widely used in therapy for 
focal seizures and neuropathic pain. The mechanism of 
action of gabapentin in the treatment of CKD-aP is not 
fully known, but due to binding to α2δ subunits of calcium 
channels and suppressing the influx of calcium into nerves, 
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this drug is able to discontinue itch. A systematic review 
of randomized controlled trials using gabapentin as 
a treatment for pruritus in patients undergoing HD estab-
lished that gabapentin significantly alleviated CKD-aP and 
was a safe choice. A pooled analysis of seven studies 
showed reduced VAS scores among HD patients. 
Furthermore, side effects associated with the therapy 
were well tolerateds.133 Another systematic review empha-
sized that effectiveness of gabapentin in CKD-aP has been 
evidenced in the greatest number of trials compared to 
other interventions.134 Pregabalin, which is another anti-
epileptic drug with similar mechanism of action to gaba-
pentin, is also advantageous in CKD-aP management and 
may be effective in patients unable to tolerate the latter.135 

Ravindran et al136 concluded that pregabalin was asso-
ciated with fewer side effects than gabapentin. Proven 
effectiveness of these two antiepileptics makes them the 
main choice in CKD-aP oral therapy.136,137

Opioid-Receptor Agonists and 
Antagonists
Difelikefalin, a highly selective peripheral agonist of the 
κ-opioid receptor, can be seen as a new and revolutionary 
treatment for pruritus in patients undergoing HD.138 It is 
the first and only therapy approved by the US Food and 
Drug Administration for treatment of moderate–severe 
CKD-aP in adults undergoing HD. Injections of difelike-
falin are a real breakthrough in CKD-aP treatment and 
should be considered as a first-line therapy. In one study, 
ifelikefalin 0.5, 1.0, or 1.5 μg/kg was administered intra-
venously three times a week for 8 weeks to HD patients 
with moderate–severe pruritus. A significant reduction 
from baseline in itch intensity scores at week 8 favored 
all difelikefalin doses combined versus placebo (P=0.002). 
At the end of the trial, 59% of patients receiving difelike-
faline reported more than 3-point improvements in mean 
weekly Worst Itch Intensity NRS (WI-NRS) 
scores compared to 29% in the placebo group. The study 
also demonstrated that difelikefalin improved patients’ 
sleep, mood, and social functioning. A significantly larger 
reduction from baseline in mean Skindex-10 total score in 
a study group over the control group was observed (−16.4 
and −8.2, respectively; P<0.001). Sleep disturbance mea-
sured by the Medical Outcomes Study scale in all difeli-
kefalin combined groups had decreased after 8 weeks’ 
therapy (P≤0.006).139 Similarly, in a double-blind, pla-
cebo-controlled, phase III trial, more patients reported at 

least 3 points of improvement in itch severity measured by 
the WI-NRS than patients without treatment (49.1% vs 
27.9%, P<0.001). The most common adverse events asso-
ciated with difelikefalin were diarrhea, dizziness, and 
vomiting. The severity of side effects was generally 
mild–moderate, and they resolved without evident clinical 
consequence.140

In a systematic review and meta-analysis conducted by 
Jaiswal et al,78 nalfurafine, a selective κ-opioid agonist, 
was mentioned as a potentially effective treatment for 
CKD-aP. Two studies showed reductions in itch severity 
in HD patients after 2 weeks of orally applied nalfurafine. 
In a study on 86 patients who received 5 µg/day nalfur-
afine and 58 who received placebo, a 50% decrease from 
initial “worst itching” score assessed by VAS was reported 
by 36% of patients included in therapy and by only 14% of 
respondents in the control group.141 Similarly, in 
a prospective randomized, placebo-controlled study, 
Kumagai et al142 showed that decreases in VAS scores 
were markedly larger in a group receiving treatment than 
a placebo group. The most frequent adverse reaction to 
nalfurafine was insomnia. Four of six patients with this 
side effect discontinued the therapy. Wikström et al141 also 
mentioned headache, vertigo, nausea, and vomiting as 
common side effects. Both studies emphasized that 
adverse events were transient and easily resolved, which 
makes nalfurafine a safe agent for patients who are under-
going routine HD and suffering from CKD-aP.141,142 

However, both studies that evaluated the effectiveness of 
κ-opioid agonists showed quite high percentages of pla-
cebo effectiveness. In a study evaluating difelikefalin, 
a placebo decreased the intensity of CKD-aP by at least 
3 points in WI-NRS score in 27.9% of patients.140 

Wikström et al141 found that 14% of patients in 
a placebo group reported a 50% decrease from baseline 
in “worst itching” VAS scores. According to the authors, 
subjective improvement in this chronic and burdensome 
condition can arise from increased attention given to the 
patients and their confidence in receiving the right therapy. 
The effectiveness of the μ-receptor antagonist naltrexone 
in CKD-aP varied between the studies. Naltrexone 50 mg/ 
day received orally for 7 days significantly reduced CKD- 
aP in a group of 15 HD patients.143 Notwithstanding, 
Pauli-Magnus et al144 established that antipruritic therapy 
of CKD-aP with naltrexone was ineffective and the fre-
quency of side effects high. Another opioid mediator 
applied in patients with moderate or severe CKD-aP with 
a satisfactory effect was nalbuphine. It is a mixed κ- 
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agonist/µ-antagonist opioid modulator. In a large, multi-
center, randomized, double-blind, placebo-controlled trial, 
373 HD patients received extended-release nalbuphine 
tablets (60 or 120 mg) or placebo for 8 weeks. Theere 
was a significant reduction in itch severity in the group 
receiving 120 mg in comparison to placebo group. 
In contrast to placebo, this dose significantly improved 
sleep disturbances caused by itch.145

Toxin Removal
Several studies have examined dialysis efficiency in the 
context of CKD-aP. Interestingly, researchers found dis-
crepant results concerning the relationship between Kt/V 
values and the presence of itch in HD patients. Hiroshige 
et al146 were the first to reveal that higher dialysis effi-
cacy leads to reductions in prevalence and intensity of 
pruritus in HD patients. A prospective cohort study of 
patients receiving maintenance PD147 found that weekly 
total Kt/V <1.88 was associated with higher itch inten-
sity. Similarly Ko et al,148 found Kt/V ≥1.5 and use of 
a high-flux dialyzer to be factors that may alleviate CKD- 
aP. Not all results in this topic are equivocal. Duque 
et al62 pointed out that increasing the number of months 
on dialysis, skin dryness, and surprisingly higher Kt/V 
positively correlated with the intensity of CKD-aP. Even 
when dialysis is properly optimized, the retention of 
middle molecules and PBUTs is inevitable However, 
the removal of IS and PCS may improve health, inhibit 
CKD progression, and most importantly decrease 
pruritus.149

Originally used to inhibit poison absorption in the intes-
tine, activated charcoal seems to be a promising solution in 
removing UTs. This alternative to conventional HD and 
hemodiafiltration was first described by Pederson et al.150 

However, bigger and better-designed studies are necessary to 
prove this theory. This study showed that 6 g activated char-
coal applied once a day for 8 weeks significantly reduced 
itching compared to placebo and an economical and safe 
therapy for CKD-aP. Another oral charcoal adsorbent, 
AST120, has induced reduction in PBUTs. Levels of IS, 
PCS, and phenyl sulfate were significantly reduced after 2 
weeks’ usage of 6 g per day in a study group of 20 HD 
patients.151 However, this study did not assess the severity 
of pruritus in patients. On the other hand, cholestyramine, 
a synthetic resin thatprevents bile reabsorption in the gastro-
intestinal tract, noticeably improved pruritus in patients 

undergoing chronic HD.152 However, study was performed 
on a very small number of patients, and adverse effects of 
constipation and nausea were noted. Cupisti et al149 also 
emphasized the importance of hemoperfusion and dialysis 
membranes with activated carbon in itch therapy.

Other Modalities
Parathyroidectomy in patients with ESRD who develop 
secondary hyperparathyroidism is effective in alleviating 
CKD-aP.56,57,153 However, as mentioned before, not all 
studies have confirmed the pruritogenic nature of PTH. 
Additionally, hyperparathyroidism is not present in all 
patients with CKD-aP. Therefore, parathyroidectomy can-
not be considered a form of CKD-aP therapy, except in the 
case of concurrent hyperparathyroidism.35 In some reports, 
reduction of itch prevalence after successful renal trans-
plantation has been highlighted.154,155 The biggest pub-
lished study on this topic thus far, conducted on 197 
renal transplant recipients, showed that in 73.7% of 
patients the itch disappeared completely after transplanta-
tion, while in 23.7% itch had lower intensity and only 
2.6% patients did not report any improvement. 
Nevertheless, 21.3% patients suffered from itch after trans-
plantation, among which in 52.4% cases the itch appeared 
after renal transplantation.156 The supplementation of 3 

fatty acids is not only relevant in the range of diseases 
coexisting with chronic renal failure but also, according to 
three studies, can be of help in decreasing itch in compar-
ison to 6, 9, and placebo supplementation.157 

Nonpharmacological methods taken from alternative med-
icine have also attracted the attention of researchers in this 
area. Acupuncture and acupressure have been found to be 
beneficial in CKD-aP, although some authors underline the 
high risk of bias in such studies.158–161 In addition, aro-
matherapy, stress-reduction techniques, psychotherapy, 
and physical exercises can be considered support 
strategies.162 It is vital to emphasize that in no way can 
these alternative methods be currently regarded as the 
basic or only antipruritic modality in the CDK-aP 
population.

Conclusion
CKD-aP is a pervasive but very often underestimated 
condition in patients undergoing HD or suffering from 
CKD, impairs QoL and increases the risk of mortality. 
Due to its complex etiopathogenesis, the choice of an 
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effective therapy remains a challenge for clinicians. 
Future research looking for new factors responsible for 
CKD-aP can help in the development of novel drugs, 
specifically targeting particular molecules. Despite con-
tinuous research and considerable interest from scientists 
in understanding the full etiopathogenesis of CKD-aP, the 
results of many studies have been contradictory. The 
current situation requires continued research in this area 
and reevaluation of certain theories that may have 
a significant impact on the therapeutic management of 
patients with CKD-aP. Dspite many unknowns, we pos-
sess proven therapeutic methods. The proper algorithm in 
CKD-aP should consist of topical therapy, phototherapy, 
and systemic therapy. Among the latter, difelikefalin is the 
first and only therapy to be approved by the US Food and 
Drug Administration as treatment for moderate–severe 
CKD-aP. This may result in wide use of this substance 
as first-line therapy in the near future. Other group of 
systemic drugs with good effectiveness in this condition 
are gabapentinoids. Reasonable use of methods with pro-
ven effectiveness definitely contributes to 
improvements in patients’ QoL and is crucial in this 
troublesome condition. It is necessary to underline the 
recent extensive interest in the role of UTs in CKD-aP. It 
is hoped that further research in this area will provide 
more effective and innovative management options in 
HD patients with CKD-aP.
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