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ABSTRACT 

Of the wide range of symptoms affecting patients with chronic kidney disease ( CKD) on haemodialysis, CKD-associated 
pruritus is one of the most common and burdensome, occurring at moderate-to-severe intensity in 31%–40% of patients, 
significantly impacting multiple aspects of quality of life, and associated with increased healthcare utilization. Despite 
the distressing nature of this symptom, clinicians frequently underestimate its prevalence and it is under-reported by 
patients who may be unaware of the availability of effective treatment options. The identification and management of 
CKD-associated pruritus should form an essential aspect of patient-centred care; however, patients with CKD may have 
multiple causes of chronic itch including those of dermatological, systemic, neuropathic and psychogenic origin, and 
CKD-associated pruritus must be distinguished from these. Together with its highly variable presentation in patients on 

haemodialysis, the range of potential causes of itch makes differential diagnosis of CKD-associated pruritus challenging. 
The presence of bilaterally symmetrical and non-dermatomally distributed itching, commonly affecting the back, limbs, 
chest and head is characteristic of CKD-associated pruritus, although approximately 50% of patients report generalized 
pruritus. Secondary skin lesions ( including excoriation, crusts, impetigo, lichenifications and prurigo also seen in 

dermatological conditions) may or may not be observed, and xerosis ( dry skin) that may exacerbate itching is common. 
Here, we provide a pragmatic approach to the identification and differential diagnosis of chronic itching in 

CKD-associated pruritus with the aim of supporting the effective management of this highly distressing symptom in 

clinical practice. 
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NTRODUCTION 

hronic kidney disease ( CKD) is a global public health concern,
ignificantly impacting morbidity and mortality, the burden of 
hich increase as the disease progresses [1 , 2 ]. Globally, approx- 

mately 3.9 million people were estimated to be living on kidney 
eplacement therapy in 2017 [2 ], the majority of whom ( ∼69%) re- 
eived haemodialysis [3 ]. These patients may experience a range 
f symptoms affecting quality of life [4 , 5 ] with CKD-associated 
ruritus of moderate-to-severe intensity reported in up to 40% 

f patients and representing a particularly debilitating condition 
6 –8 ]. This distressing symptom may also be observed in patients 
n peritoneal dialysis [6 ] and in non-dialysis CKD [6 , 9 ]. Despite 
he recognized impact of CKD-associated pruritus on quality of 
ife [8 ], patients may under-report its presence and clinicians 
ay significantly underestimate its prevalence, leading to un- 
ertreatment [10 ]. 
In line with recent calls to broaden the focus from 

aemodialysis efficiency to living well with kidney disease [11 ],
here is a need to effectively identify and manage symptoms 
uch as CKD-associated pruritus to improve patient experience 
nd quality of life. However, the situation is complicated by 
he range of potential underlying causes of pruritus [12 –15 ] 
hat must first be excluded to ensure appropriate treatment 
an be provided. Previous publications have outlined a treat- 
ent algorithm for the management of CKD-associated pruri- 

us [16 –19 ]. Here, we present a pragmatic approach that extends 
nd complements this algorithm to help nephrologists and the 
ider dialysis team identify and differentially diagnose itch in 
atients on haemodialysis, ultimately supporting its effective 
anagement. 

YMPTOM BURDEN IN HAEMODIALYSIS 

atients undergoing haemodialysis may experience a broad 
ange of physical and psychological symptoms among which 
tch is one of the most frequently reported [20 ]. Pruritus was one 
f the five most common symptoms identified in two studies of 
aemodialysis patients alongside pain, fatigue, dry skin, sleep 
roblems ( sleepiness/trouble staying asleep) , difficulty concen- 
rating and muscle cramps [4 , 5 ]. Itching is also widely reported 
s among the most bothersome symptoms [5 , 21 , 22 ]. In the final 
nalysis of the real-world retrospective, cross-sectional, multi- 
entre CENSUS-EU study, overall prevalence of CKD-associated 
ruritus ( of any severity) in patients undergoing haemodialysis 
 N = 2963) was 53.5%, and 31.2% of all patients experienced pru- 
itus of moderate or severe intensity [23 ]. Similar results have 
een reported in the prospective international Dialysis Out- 
omes and Practice Patterns Study ( DOPPS; Phases 4 to 6; 2009–
8) in which 37% of 23 264 haemodialysis patients were at least 
oderately bothered by this symptom [8 ]. 
Not surprisingly considering the degree of bother, the pres- 

nce of CKD-associated pruritus markedly impairs the quality of 
ife of patients undergoing haemodialysis [10 ]. Studies have re- 
orted its association with mood changes and increasing rates of 
epression [6 , 8 , 9 , 23 –25 ], impairment of sexual activity [6 ], im- 
act on social relations [10 , 24 ] and poor sleep quality [6 , 9 , 23 ],
ith a greater impact on quality of life as the intensity of itching 

ncreases [23 , 26 ]. CKD-associated pruritus also has an impact on 
ealthcare utilization, with increasing pruritus severity associ- 
ted with increased healthcare costs including increased use of 
edications such as antibiotics and antidepressants [27 , 28 ] and 

ncreased hospitalization rates [8 , 25 ]. An increased mortality 
isk has also been suggested [8 , 25 , 29 ]. As illustrated by a longi-
udinal study ( N = 7976 haemodialysis patients in DOPPS) , CKD- 
ssociated pruritus is a chronic condition, with 61% of patients 
t least moderately bothered by itching at baseline remaining at 
east moderately bothered when assessed after 1 year [25 ]. Only 
0%–15% of these patients were receiving treatments supported 
y efficacy data from clinical trials of CKD-associated pruritus 
 gabapentin, pregabalin or nalfurafine) [25 ]. Similar chronicity 
as been observed in other studies, with one reporting contin- 
ed negative effects on quality of life over 2 years of follow-up
30 ]. Data such as these highlight the importance of effective 
dentification and management of this potentially debilitating 
ymptom in patients on haemodialysis. 

LINICAL PRESENTATION OF PRURITUS IN 

ATIENTS ON HAEMODIALYSIS AND 

IFFERENTIAL DIAGNOSES 

creening for pruritus 

iagnosing and ultimately alleviating the burden of CKD- 
ssociated pruritus requires the proactive identification of pa- 
ients who suffer from it ( Fig. 1 ) . Proactive questioning is essen- 
ial as clinicians under-estimate itch prevalence [10 , 31 ], and of- 
en do not adequately treat the condition [32 ]. In a recent study
f patients with moderate-to-very-severe pruritus, healthcare 
taff were unaware of the condition in 38% ( 114/303) of cases 
26 ]. CKD-associated pruritus can also be under-reported by pa- 
ients [31 ]. Some potential reasons for this include a lack of un-
erstanding of the relationship with CKD, patient acceptance of 
he symptom as something they have to live with, limited pa- 
ient awareness of treatment options and concerns that health 
rofessionals may not consider itch to be a problem [10 , 33 ]. Reg-
lar screening ( every 3 months) therefore ensures that patients 
ho have newly developed CKD-associated pruritus can be rec- 
gnized and supported [17 –19 ]. The chronicity of the condition 
hould then be determined: chronic pruritus can be defined as 
n unpleasant sensation of the skin leading to the desire to 
cratch, with symptoms present for more than 6 weeks [14 , 34 ]. 

linical presentation of CKD-associated pruritus 

s chronic pruritus may be associated with a number of 
ifferent underlying causes [12 , 15 ], alternative explanations 
or this symptom must be excluded before a diagnosis of 
KD-associated pruritus can be made [14 , 15 ]. This differential 
iagnosis can be challenging because of the variable presen- 
ation among patients with CKD-associated pruritus and the 
resence of non-specific symptoms ( Table 1 ) . Although itch may 
tart prior to initiation of haemodialysis [6 , 9 ], it typically begins
n the months after dialysis [29 ] and persists over time [25 , 30 ].
ruritus can be intermittent or continual, and its intensity can 
ary over time: in DOPPS ( N = 35 452 haemodialysis patients) ,
mong patients bothered by itchy skin, nearly 50% reported 
eing most bothered by itching either at all times throughout 
he day or not at any specific time, while approximately one- 
hird found itching most bothersome at night [10 ]. Itching can 
ccur at any time in relation to dialysis, with patients reporting 
ggravation, reduction or no effect on itching intensity during 
he process [35 ]. Itching is typically bilaterally symmetrical 
nd non-dermatomally distributed ( ∼80% of patients [24 ]) ,
ommonly affecting the back, limbs, chest and head, although 
pproximately 50% report generalized pruritus [6 , 13 , 26 ] 
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CKD-associated pruritus

Consider specific treatment 
or referral to dermatologist

Does the patient have chronic pruritus*?

Consider a 
hypersensitivity reaction

Exclude alternative reasons of itch/
check CKD-associated pruritus characteristics

No

Does the patient present primary skin lesions or have a history of itch
related to common skin conditions (e.g. atopic dermatitis, psoriasis etc.)?

NoYes

Yes

Is there recurrent, intermittent itch related to the
dialysis procedure or drug administration?

Yes

No

Has the patient experienced itching for more than 6 weeks?

Ask your patient “do you itch?” (every 3 months)
Yes

No

Figure 1: The differential diagnosis of CKD-associated pruritus. *Defined as an unpleasant sensation of the skin leading to the desire to scratch, with symptoms present 

for more than 6 weeks. 

Table 1: Clinical characteristics of CKD-associated pruritus. 

Timing of itch onset • Typically occurs after onset of dialysis [29 ] 
but may occur pre-dialysis [6 , 9 ] 

Symptom intensity 
and duration 

• From mild to very severe [8 ] 
• Intermittent or continual ( daily) occurring 
at any time of day and often worse at 
night [6 , 10 ] 

• Persists over time [25 , 30 ] 
Impact of dialysis • Highly variable between patients: no 

effect, aggravation or reduction of itching 
while on dialysis reported [35 ] 

Location of itch • Characteristic bilaterally symmetrical, 
non-dermatomal distribution [6 , 24 ] 

• Back, limbs, chest and head typically 
affected but may be generalized [6 , 13 ] 

• May be localized to the shunt arm [48 , 89 ] 
• More areas affected as itch persists and 
intensifies [6 ] 

Presence and 
patterns of skin 
lesions 

• Usually starts on non-lesional skin and 
may lack prominent skin lesions during 
the course [12 , 19 , 37 ] 

• Dry skin ( xerosis) is frequent and may 
aggravate itch [35 , 36 ] 

• Secondary lesions due to scratching ( e.g. 
excoriation, crusts, impetigo, 
lichenifications and prurigo) may be 
observed [36 , 37 , 40 ] 

• If present, skin lesions are typically 
bilaterally symmetrical [6 , 24 , 35 ] and 
may present as a butterfly pattern on the 
back [38 ] ( only where patients can reach) 
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 Fig. 2 A) . The spatial distribution can change over time [36 ] and
ore areas of the body can become involved as itch severity

ncreases [6 ]. Skin lesions may not be noticeable [12 , 19 , 37 ],
ut where observed, excoriations are bilaterally symmetrical 
24 ] and are generally only seen where the patient can reach to
cratch so that scratch marks and nodules may form a butterfly
hape on the back ( sparing the area that the patient cannot
each [38 ]) . However, as patients may use scratching aids to help
elieve their itching, this pattern is not universally observed.
his highly variable presentation underlies the challenges and
mportance of differential diagnosis. 

ifferential diagnosis of the cause of pruritus 

otential underlying causes of chronic itch include those of der-
atological, systemic, neuropathic and psychogenic origin [12 ,
5 , 34 ] ( Table 2 ) . A detailed review of the patient’s entire medical
istory, along with clinical examination, is key to determining
he aetiology of CKD-associated pruritus [14 ]. 

The initial approach to differential diagnosis should be to
heck whether the patient has a history of itch related to com-
on dermatological conditions and careful evaluation of the
kin to distinguish primary skin lesions ( those originating from
he causal disease) from secondary skin lesions ( reactive lesions 
nduced by manipulations such as rubbing or scratching of the
kin due to chronic itching) [14 , 34 , 39 ]. Dermatological causes
f itching such as atopic dermatitis, psoriasis, chronic urticaria,
ermatophytosis, scabies infestations, bullous pemphigoid, etc.
 Table 2 ) should thus be ruled out [12 ]. While skin appears to be
ormal in a proportion of patients with CKD-associated pruri-
us [37 ], it is important to note that secondary lesions similar to
hose seen in dermatological conditions ( e.g. excoriation, crusts,
mpetigo, lichenifications and prurigo) are commonly observed 
 Table 1 ) so do not necessarily represent criteria for exclusion [12 ,
7 , 40 ]. Also of note is that xerosis ( dry skin) is common in end-
tage kidney disease, being seen in 50%–90% of patients, and can
oexist and potentially exacerbate CKD-associated pruritus [34 ,
6 , 40 , 41 ]. 

As a next step, recurrent intermittent itch related to the
ialysis procedure itself or to drug administration should be
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Palms

Soles

Itch can be
generalized

Itch is also often
generalized

LimbsLimbs

Back

Head

Chest

BA

Figure 2: ( A) Typical presentation of pruritus associated with CKD. ( B) Typical presentation of pruritus in hepatobiliary disease. 

Table 2: Differential diagnosis of the cause of pruritus in haemodial- 
ysis patients. 

Category Cause 

Dermatological Atopic dermatitis 
Psoriasis 
Chronic urticaria 
Contact dermatitis 
Dermatophytosis 
Scabies infestations 
Bullous pemphigoid 

Dialysis or drug 
related 

Type of dialysis membrane or sterilizing 
agent 
Adverse/hypersensitivity reaction to 
concomitant medication 

Systemic CKD 

Hepatobiliary diseases, e.g. primary 
biliary cirrhosis 
Diabetes mellitus 
Hyperthyroid disease 
HIV infection 
Hepatitis C infection 
Haematological diseases, e.g. 
polycythemia vera 
Hodgkin lymphoma 
Non-Hodgkin lymphoma 
Hypercalcaemic states 

Neuropathic Small-fibre neuropathies 
Post-herpetic neuralgia 
Brachioradial pruritus 
Notalgia paraesthetica 
Scalp itch 

Psychogenic Obsessive compulsive disorder 
Substance abuse 
Delusions of parasitosis 
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xcluded. The use of some dialyser membranes has been asso- 
iated with hypersensitivity reactions and switching to a more 
iocompatible membrane has therefore been suggested [42 ].
owever, reactions have still been reported following the use of 
he high-flux polyacrylonitrile membrane AN69, as well as poly- 
ulfone and polyamide membranes. Reactions are typically seen 
hortly after starting dialysis and may be mild to severe [43 ].
he permeability and adsorption properties of the membrane 
nd its ability to remove uraemic toxins may also be relevant 
or the presence of itch: polymethylmethacrylate filters that are 
ypothesized to adsorb ionic substrates into their polymer com- 
osition have been associated with beneficial effects on pruritus 
44 , 45 ]. In addition, reactions associated with sterilizing agents 
uch as ethylene oxide and formaldehyde—typically occurring 
ithin the first 30 min of dialysis—may be seen in some patients 

43 ]. 
Patients on haemodialysis have a high comedication burden 

nd pruritus may result from an adverse drug reaction or hy- 
ersensitivity reaction [40 , 43 , 46 ]. Recently started, as well as 
ong-standing, pharmacological therapy should be considered 
47 ]. A recent prospective observational study noted that almost 
0% of patients with moderate-to-severe CKD-associated pruri- 
us were taking treatments that may be associated with itching,
f which the use of statins was most common [26 ]. Hypersensi- 
ivity reactions to agents including iron, erythropoietin, heparin,
opical antibiotics and anaesthetics have been reported [43 ]. Of 
ote is that drugs commonly used in CKD such as angiotensin- 
onverting enzyme inhibitors, clonidine, calcium antagonists,
eta-blockers, diuretics and allopurinol may induce itch by acti- 
ating mu-opioid receptors [48 ]. To avoid any negative effects of 
nnecessarily stopping a drug, it is important to carefully assess 
he temporal relationship between administration of the sus- 
ected drug and itching before undertaking a trial withdrawal 
eriod to assess its contribution.
Following exclusion of itch related to the dialysis procedure 

tself or an adverse/hypersensitivity reaction, other common co- 
orbidities in CKD which can induce pruritus ( in the absence 
f a primary skin lesion) must be ruled out [12 , 15 ]. As such, it
s crucial to perform a physical examination to evaluate symp- 
oms and signs suggestive of systemic disease. Liver disease 
nd diabetes are frequently observed in CKD. Itching associated 
ith hepatobiliary diseases is often localized at the distal ex- 
remities such as the palms of the hands and soles of the feet
13 ], which are not typically affected in CKD-associated pruri- 
us [39 ] ( Table 1 ; Fig. 2 ) . These patients may also present with
ypical signs of hepatobiliary disease such as jaundice or pur- 
ura although itching may precede these [12 ]. In patients with 
iabetes mellitus, xerosis and diabetic polyneuropathy are as- 
ociated with itch, which can be localized and generalized [49 ,
0 ]. Localized itching occurs mainly on the lower extremities,
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Continue or modify

CKD-associated pruritus

Mild
CKD-associated pruritus

Universal measures:
Dialysis, PTH, Ca, P,

moisturization, skin barrier

Moderate-to-severe
CKD-associated pruritus

Follow-up
(weekly/monthly to 3 months)

Difelikefalin*

Gabapentinoids*

UVB/SSRI/other

Universal
measures:

Dialysis, PTH, Ca, P,
moisturization,

skin barrier

WI-NRS ≥ 4 and SADS B or C
Yes No

Figure 3: A treatment algorithm for CKD-associated pruritus ( adapted from Agarwal et al . Clin Kidney J , 2023 [17 ]) . *Treatment selection dependent on the availability of 
difelikefalin. Ca, calcium; P, phosphorus; SSRI, selective serotonin reuptake inhibitor. 
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ack and scalp [50 ]. A number of other systemic conditions
uch as hyperthyroid disease [13 ], primary biliary cirrhosis [12 ],
IV infection [12 ], hepatitis C infection [12 ], myeloproliferative 
eoplasms including polycythemia vera [12 , 13 ], Hodgkin lym- 
homa, non-Hodgkin lymphoma [13 ] and cutaneous T-cell lym- 
homa [13 ] should be considered as potential causes of pruri-
us. In polycythemia vera, contact with water can cause severe
tching with no skin manifestations ( aquagenic pruritus) , and 
odgkin lymphoma may be associated with itching at night ac-
ompanied by weight loss, fevers and night sweats [51 ]. Of note
s that itch has been reported as a presenting symptom in the
ate stages of cutaneous T-cell lymphoma mycosis fungoides, a 
ondition which is potentially life threatening [52 ]. Various labo-
atory tests and investigations are available to aid nephrologists 
nd the wider dialysis team in identifying systemic diseases in
ertain cases. These include complete blood count; assessment 
f thyroid-stimulating hormone, blood urea nitrogen, creatinine,
lucose, ferritin, C-reactive protein, calcium and parathormone 
evels; liver function tests; evaluation of autoimmune disease 
arkers; virus and parasite serology; skin scraping for scabies; 
nd a chest X-ray [14 ]. However, it should be noted that these
omplementary tests and investigations aid in the differential 
iagnosis of CKD-associated pruritus by excluding systemic di- 
gnoses rather than directly identifying the condition itself. 

Lastly, potential neuropathic and psychogenic causes of itch 
 in the absence of primary skin lesions) should be considered.
europathic itch ( defined as an itch initiated or caused by a
rimary lesion or dysfunction at any point along the afferent 
athway of the nervous system [53 , 54 ]) is associated with con-
itions such as postherpetic neuralgia ( occurring at the site of 
rior infection) , brachioradial pruritus ( characterized by itching 
f the arms) , notalgia paraesthetica ( characterized by an itch of 
he upper back) and scalp itch [12 , 39 , 53 , 54 ]. Neuropathic itch is
ften severe [53 ] and may coincide with pain or other symptoms
uch as sensory loss in a dermatomal distribution [39 , 53 , 54 ],
hus making it distinct from the non-dermatomal pattern usu- 
lly seen with CKD-associated pruritus [24 ]. Neuropathic itch is
ypically localized at the area of damage/dysfunction [39 ], but
an be more generalized, particularly if associated with nerve fi-
re degeneration [53 ]. Psychogenic pruritus is characterized by 
n excessive impulse to scratch, gouge or pick at normal skin
 s  
nd is seen in conditions including obsessive-compulsive dis-
rder, substance abuse or delusions of parasitosis [54 ]; these
hould be ruled out. 

In patients with typical symmetrical pruritus and no indi-
ation of a primary lesion after excluding all other potential
etiologies, nephrologists can proceed with diagnosing CKD- 
ssociated pruritus and initiating treatment without consulting 
 dermatologist. However, in more challenging cases, referral to
 dermatologist should be considered [48 ]. Such cases include
atients presenting with dermatological causes of pruritus; 
ases where it is difficult to distinguish primary from secondary
esions; and patients presenting with nonspecific dermatolog- 
cal findings such as prurigo lesions, eczematous lesions or
omorbid dermatoses, which may require further evaluation. 

REATMENTS USED TO MANAGE 

KD-ASSOCIATED PRURITUS ( OFF- AND 

N-LABEL) 

ollowing exclusion of other causes and a diagnosis of CKD-
ssociated pruritus, simple validated tools should be used to
ssess both itch intensity and its impact on the patient’s
uality of life: the combination of these assessments is impor-
ant to determine appropriate management ( Fig. 3 ) . A number of
atient-reported outcome tools are available and have recently
een reviewed [19 , 48 ]. Of these, the use of the Worst Itch In-
ensity Numeric Rating Scale ( WI-NRS) together with the Self- 
ssessed Disease Severity ( SADS) tool has been suggested to as-
ess CKD-associated pruritus in several publications as they are
imple and quick to use and therefore well suited to routine clin-
cal practice [16 –18 , 48 ]. Briefly, the WI-NRS is a unidimensional
uantitative tool for measuring pruritus intensity that has been
alidated in clinical trials [24 , 55 ]. Patients are asked to score the
ntensity of their worst itching over the previous 24 h on a scale
rom 0 ( no itching) to 10 ( worst possible itching) , with WI-NRS
cores generally categorized as mild ( < 4) , moderate ( ≥4–6) or se-
ere/very severe ( ≥7) itching [56 ]. The SADS is a multidimen-
ional qualitative tool which measures the impact of pruritus
n quality of life, asking a patient to categorize themselves into
ne of three different types ( A–C) reflecting increasing signs and
ymptoms associated with the condition [24 ]. Used together, the
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I-NRS and the SADS allow a patient’s itching to be classed as 
ild ( WI-NRS score < 4; SADS patient type A) or moderate to se- 
ere [WI-NRS score ≥4–6 ( moderate) or ≥7 ( severe) ; SADS patient 
ype B or C] [17 , 18 , 48 ]. 

For those patients categorized as having mild CKD- 
ssociated pruritus, universal management measures should be 
ptimized [16 –18 , 48 ]. As noted previously, dry skin is common 
n patients on haemodialysis [41 ] and may contribute to the 
ntensity of itching. Skin moisturization with emollients or 
opical creams may provide some degree of relief [35 , 57 , 58 ].
ptimal dialysis should be ensured: increasing the dialysis dose 
o more effectively remove uraemic toxins may improve itching 
n a proportion of patients [59 –61 ], although the current benefits 
f this when target Kt/V is now routinely achieved in clinical 
ractice is unclear [26 ]. A change in dialyser membrane [43 , 44 ] 
r a switch from conventional to high-flux dialysers have been 
eported as beneficial and can be considered [62 , 63 ]. Due to 
imited data suggesting a lower prevalence of CKD-associated 
ruritus in patients on peritoneal versus haemodialysis, a 
hange of dialysis modality has been suggested as a possible 
anagement strategy [64 ]; however, evidence from recent 

eports is conflicting [57 ]. For example, in a Dutch longitudinal 
tudy of haemodialysis ( N = 1256) and peritoneal dialysis 
 N = 670) patients, CKD-associated pruritus of at least mild 
everity was observed in 70% and of at least moderate severity 
n 29% of patients, regardless of modality [65 ]. 

The association between markers of mineral metabolism 

calcium, phosphorus and parathyroid hormone levels ( PTH) ] 
nd CKD-associated pruritus is unclear with conflicting reports 
n the literature [19 ] and no or limited relationship between 
hese parameters and pruritus severity was found in recent 
nalyses [8 , 26 ]. However, given the uncertainty of their contri- 
ution and the importance of achievement of guideline targets 
or calcium, phosphorus and PTH in the management of CKD–
etabolic bone disease [66 ], optimizing management of these 
arameters is a reasonable step [16 –19 ]. 
For patients with moderate-to-severe CKD-associated pru- 

itus ( WI-NRS ≥4 or SADS B or C) , the universal measures de- 
cribed above should also be optimized, although further treat- 
ent will generally be required to address this severely distress- 

ng condition [46 ]. Despite the impact on quality of life, the data 
upporting many of the treatments traditionally used are sparse 
nd often conflicting [67 ], and most are prescribed off-label.
n in-depth analysis of the strengths and limitations of these 
arious treatments when used in CKD-associated pruritus are 
eyond the scope of this article and have been reviewed else- 
here [19 , 57 , 67 , 68 ]; a summary of the utility of commonly 
sed treatments is provided here. 
Difelikefalin is a selective, peripherally restricted kappa opi- 

id receptor agonist developed to address the imbalance in 
he endogenous opioid system ( e.g. overexpression of mu opi- 
id receptors and concomitant downregulation of kappa opi- 
id receptors) implicated in the pathogenesis of pruritus [36 , 57 ,
9 –71 ]. Uniquely, difelikefalin has been approved for the treat- 
ent of moderate-to-severe CKD-associated pruritus in adult 
aemodialysis patients in a number of countries including the 
SA and Europe based on the results of two large randomized,
lacebo-controlled Phase 3 trials ( N = 851) [69 , 72 , 73 ]. Intra- 
enous administration of difelikefalin at the end of haemodial- 
sis three times a week for 12 weeks led to a significantly 
reater proportion of patients achieving a clinically significant 
hange from baseline ( ≥3-point reduction) in WI-NRS score 
ersus placebo ( P < 0.001 at 12 weeks) [72 ]. Associated clini- 
ally relevant improvements in itch-related quality of life mea- 
ures including sleep quality have also been reported [72 , 74 –
6 ], and these results have now been supported by real-world 
vidence [77 ]. Difelikefalin is generally well tolerated with mild- 
o-moderate adverse events that typically resolve over time and 
o abuse potential or signs of physical dependence have been re- 
orted [71 , 78 , 79 ]. It should therefore be considered as a first-line
reatment option for moderate-to-severe CKD-associated pruri- 
us in countries where it is available [80 ]. Nalfurafine is another 
elective kappa opioid receptor agonist that has shown benefits 
n randomized, placebo-controlled studies of CKD-associated 
ruritus [67 , 81 , 82 ]; however, it is only licensed for use in Japan,
outh Korea and China [83 , 84 ]. 

The use of gabapentinoids in CKD-associated pruritus is 
ommon and a systematic review of five small studies ( total 
 = 297) concluded that gabapentin or pregabalin were effec- 
ive in reducing itch compared with placebo [67 ], although these 
gents are not licensed for use in this indication. In addition,
abapentinoids present an increased risk of a number of ad- 
erse events including dizziness and somnolence which are 
ommonly seen and, in rare cases, suicidal ideation/behaviour 
nd anaphylaxis [85 ]. In haemodialysis patients, gabapentin and 
regabalin have been associated with a risk of altered mental 
tatus, falls and fracture [86 ], which are of particular concern in
his population who are often > 60 years of age and already frail
87 ]. Gabapentinoids should therefore be used with caution for 
KD-associated pruritus: titration from low starting doses, care- 
ul monitoring for adverse events and patient education of the 
otential side effects are required [19 , 66 ]. Where difelikefalin 
reatment is available, it may be prudent to reserve gabapenti- 
oid use for cases of insufficient response or intolerance to dife- 
ikefalin [16 –18 ]. 

Although antihistamines are widely prescribed in CKD- 
ssociated pruritus [10 ], the itch in this population is medi- 
ted by nonhistaminergic nerve fibres [13 , 64 ] and there is no
obust evidence to support their use with clinical trials fail- 
ng to demonstrate efficacy [67 , 68 ]. Instead, the sedative ef- 
ect of these agents may contribute to the perceived bene- 
ts [19 ]. Antihistamines are therefore not recommended as a 
reatment for CKD-associated pruritus, unless the sedative ef- 
ects are required to aid sleep at night [39 , 68 ]. Other off-label
gents that have shown some reduction in itching in clinical tri- 
ls of CKD-associated pruritus include the leukotriene receptor 
ntagonist montelukast [67 ], the anti-depressant agent sertra- 
ine [68 ] and the serotonergic antagonist mirtazapine [88 ]. How- 
ver, the evidence for these agents is restricted to small tri- 
ls and further studies are required to confirm their benefits.
on-pharmacological approaches to the management of CKD- 
ssociated pruritus include ultraviolet B ( UVB) phototherapy and 
cupuncture which have both been found to provide some ben- 
fit in small and/or uncontrolled studies [67 , 68 ]. Prior to UVB 
reatment, the risk of skin cancer in this population, particularly 
f immunosuppressed, should be considered [68 ]. 

he importance of regular symptom assessments 

ven once the diagnosis of CKD-associated pruritus has been 
ade and treatment for itch is ongoing, with the high symptom 

urden experienced by patients on dialysis, it is of critical impor- 
ance that the renal care team regularly and proactively assess 
hether treatments for itching are providing relief and consider 
daptations to management if required. Ongoing management 
ill need to consider regional variations in the availability of dif- 

erent treatment options alongside an individualized approach 
ocusing on individual patient characteristics and needs [19 ]. 
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ONCLUSIONS 

or patients with CKD on haemodialysis, effective symptom 

anagement should be considered a priority of patient-centred 
are [11 ]. Of the wide range of symptoms affecting these pa-
ients, CKD-associated pruritus is particularly common and 
ebilitating, significantly impacting the quality of day-to-day 
ife [6 , 8 , 10 ]. Uniquely among other symptoms, it now has
 specifically approved therapy for adults on haemodialysis 
73 ]. However, its prevalence is underestimated by clinicians,
t is under-reported by patients [10 , 26 ] and, where identified,
t may be ineffectively treated with off-label agents such as
ntihistamines [10 , 26 ]. We hope that providing the clinical
ommunity with pragmatic algorithms to proactively identify 
nd manage patients suffering from pruritus will increase the 
se of effective treatments and ultimately lead to improved 
atient quality of life and satisfaction with their care. 
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