REV

Pruritus associated with chronic kidney disease

with and without renal replacement therapy.
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Abstract

Introduction: Pruritus associated with chronic kidney disease (CKD) affects quality of life adherence
to treatment and increases mortality in patients with chronic kidney disease with and without extra-
corporeal renal replacement therapy (hemodialysis or peritoneal dialysis). Its prevalence and intensity
of symptoms are higher in peritoneal dialysis (PD) than in hemodialysis (HD). The diagnosis is made
using scores that avoid subdiagnosis. Its treatment is related to the intensity of the symptoms, from
mild to moderate, topical treatment, and, in severe symptoms, systemic. It usually presents as large,
symmetrical, reddened areas of skin, often at night.

Objective of the review: The aim is to review the main pathophysiological aspects and establish
an algorithm for diagnosing and treating pruritus in patients with chronic kidney disease with and
without requiring renal replacement therapy (hemodialysis and peritoneal dialysis).

Essential points of the review: There are several diagnostic scores, such as the visual analog scale
that measures the intensity of itching, the Pauli-Magnus scale that relates to the quality of sleep, and
the 5-D itching scale that evaluates the quality of life, however, the KDQoL-36, WINRS, and SADS
are more practical at the time of assessment. The most recent treatment is Nalfurafine, a k-opioid
receptor agonist, which has reduced the severity of symptoms by 95%.

Conclusion: The objective of the review is to review the main pathophysiological aspects and estab-
lish an algorithm for diagnosing and treating pruritus in patients with chronic kidney disease with and
without requiring renal replacement therapy (hemodialysis and peritoneal dialysis).
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hronic kidney disease has increased over time, making it a

public health problem worldwide [1, 2]. End-stage chronic

kidney disease (ESRD) is defined as the need for renal
replacement therapy (RRT) (hemodialysis, peritoneal dialysis, or
kidney transplant) due to advanced kidney damage, which
corresponds to stage 5 chronic kidney disease [2].

According to an epidemiological study, it is estimated that by
2030, approximately 2 million people in the United States will receive
dialysis [3]. According to data from the Ministry of Health, the
prevalence of CKD in Ecuador reaches 1,074 patients per million
inhabitants [4].

The prevalence of pruritus associated with chronic kidney
disease (PA-CKD) ranges between 18% and 55% [, 6]. It is related
to poor quality of life, depression, anxiety, sleep disorders, and
increased mortality. Its incidence is decreasing thanks to
improvements in dialysis treatments, while the pathogenesis is poorly
understood. The interaction between unmyelinated C fibers and
dermal mast cells is essential in precipitation and sensory stimulation
(5, 6].

The diagnosis of pruritus in hemodialysis is made using scales.
Among the most effective due to their simplicity are the KDQoL-36,
WINRS, and SADS [7].

For the initial screening in the diagnosis of chronic pruritus in
this age group, question 20 of the KDQoL-36 is used, as it provides
notable and sufficient information [7]. Hemodialysis pruritus usually
presents as large symmetrical red areas of the skin, often at night. Its
treatment is challenging [7].

Epidemiology

According to an epidemiological review study, by 2003, it is estimated
that approximately 320,000 people in the United States were receiving
dialysis, with expected increases of 650,000 by 2010 and 2 million by
2030; in the same study, mortality from cardiovascular disease (CVD).
It was 10 to 30 times higher in these patients than in the general
population [3].

In Ecuador, according to the 2022 situation report on renal
replacement therapy issued by the Ministry of Public Health, an
incidence rate of 55.53 patients per million inhabitants and a
prevalence rate of 1,074 patients per million inhabitants were obtained
[4].

The prevalence of PA-ERC diagnosed by the visual pruritus
scale (VPS) was 55%, according to a meta-analysis of 42 cross-sectional
studies from Asia, Africa, North America, South America, and Europe
5. In comparison, in other studies, it ranges between 18% and 55% [6,
8].

In the same multinational meta-analysis comparing renal
replacement therapy modalities, there was a higher prevalence among

patients with PD (56%, 95% CI 44-68, 12 = 89.9%) compared to HD
(55%, 95% CI 49 -62, 12 = 97.9%) [3].

In the retrospective Dialysis Outcomes and Practice Patterns
Study (DOPPS), patients with moderate to extreme pruritus were
more likely to have exhaustion (adjusted odds ratio (AOR) = 2.3-5.2,
P < 0.0001), poor sleep quality (AOR = 1.9-4.1; P = 0.0002), more
significant depression (AOR = 1.3-1.7; P 0.004), and mental and
physical quality of life (QoL)) composite scores 3.1-8.6 points lower (P
< 0.0001) than patients without pruritus or with mild pruritus [9].

The last major study on the prevalence of pruritus associated
with CKD, DOPPS-III data, mainly from Japan, observed an
incidence of moderate to extreme pruritus of 44% between 1996 and
2008 [10]. Pruritus in HD patients was also associated with a 17% risk
of mortality (P < 0.0001), which was no longer significant after
adjusting for sleep quality measures [9]. There is no described
epidemiology of pruritus related to CKD in patients on renal
replacement therapy in our country.

Concept and diagnosis

Pruritus is defined as burning or itching of the skin and represents the
most common skin symptom in ESRD, which is why it is commonly
known as “uremic pruritus.” However, there is no proven correlation
between cause and effect with uremia [1, 5].

For this reason, pruritus is generally not observed in patients
with acute kidney injury (AKI) and is difficult to distinguish from
pruritus in other pathologies (thyroid disease, malignancies, and
hematological neoplasms) [1, 5].

For this reason, the definition of pruritus associated with CKD
(PA-CKD) is appropriate to refer to the pruritus presented by patients
suffering from chronic kidney disease who do or do not require RRT.

The diagnosis of PA-CKD can be based on different scales, but
the most commonly used is the visual analog scale of pruritus (VAS),
which evaluates pruritus in an objective and unidimensional manner
(intensity only) from a value of 0 (absence). of itching) to 10 (severe
itching) [11].

Other scales also evaluate the distribution of itch and its impact
on sleep; this would be the case for the modified Pauli-Magnus scale.
The “5-D itching scale” test also evaluates the effect of itching on
quality of life. Finally, the Skin Index 10 adds to pruritus's emotional,
social, and occupational impact on patients' lives [11].

Another classic score is the itch severity scale or Itch Severity
Scale (ISS), developed and validated in 2007 by Majeski. et al., in
patients with psoriasis, made it possible to diagnose the intensity of the
itch objectively, observe its effect on the patient, and evaluate the
effectiveness of the treatment [11].

The limitation of the scales described above is the difficulty they
present for the patient's understanding at the time of evaluation. For
this reason, we have based ourselves on the KDQoL-36, WINRS, and
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SADS scales used for the diagnosis and assessment of the severity of
pruritus recommended by the Information and Consensus Document
for the diagnostic and therapeutic management of pruritus associated
with chronic kidney disease in patients. in hemodialysis in Spain due
to its ease of application [7, 36, 37].

For the screening of chronic pruritus, question number twenty
of the KDQoL-36 scale was initially used since it covers sufficient
information to make decisions ("In the last four weeks, to what extent
have you felt discomfort caused by having itching?, as answers:
nothing, somewhat, a lot, a lot or a lot”) [7].

This gives us a better idea of the presence of itching and its
intensity quickly and efficiently, as it can be applied by doctors and
nursing stafl. If the patient responds “somewhat, quite a bit, a lot, or a
lot” as a second step, a differential should be made with other causes
of pruritus [7]. This screening will be performed every three months
in patients whose pruritus associated with CKD has not been
diagnosed [7].

Etiopathogenesis

To explain the pathophysiology of PA-CKD, several hypotheses have
been proposed, which have yet to be demonstrated, but it is clear that
it is a multifactorial etiology [11, 12].

Skin changes: In CKD, there is an increase in dermal mast cells and
levels of tryptase, which is produced by dermal cells. Tryptase activates
proteinase-activated receptor 2 (PAR-2) on itch-generating afferents.
The activation of PAR-2 sensitizes the ion channels of the transient
receptor potential vanilloid 1 (TRPV1) in the afferent nerves,
activating the adjacent ones and transmitting the itch signal to the
dorsal root ganglion and dorsal horn of the spinal cord [12, 13, 17].

TRPV1 sensitization further causes a retrograde release of
substance P from nerve endings, which, in turn, activates dermal mast
cells and keratinocytes to release more cytokines, worsening pruritus
(12, 17].

In the skin of patients with chronic kidney disease, there is a
more significant inhibition of kappa (k) opioid receptors (due to
upregulation), which causes their activity to decrease, statistically
correlated with the severity of pruritus in kidney disease. Chronic,
since the activation of kappa opioid receptors has an antipruritic effect.
(These receptors appear on the surface of dermal mast cells,
keratinocytes, and the dorsal horn.) [14].

Loss of regulation of the opioid system: This hypothesis is the
most important since this system at the level of the central nervous
system controls pain and itching in such a way that when the p-opioid
receptor (ROM, a receptor for J-endorphin), there is more significant
itch, while if the x-opioid receptor (ROK, a dynorphin receptor) is
activated, it is inhibited [1, 12, 15].

This hypothesis explains why dynorphin released by basic helix-
loop-helix b5 (Bhlhb5) neurons inhibits the ROK at the level of the
receptor of the neurons that release gastrin peptide (NLPG) in the
spinal cord, which is directly responsible for itch. All this worsens if
there is a loss of regulation by the inhibitors of these neurons (Figure 1
) [ 12 ]. This clinical picture worsens in patients with CKD since, in
addition to the above, there is hyperstimulation of the ROM, which
worsens much more in the case of extracorporeal therapies since it has
been shown that, in patients on hemodialysis, the intensity of the
pruritus was positively correlated with serum [-endorphin
concentration and the more significant amount of ROM agonist
relative to ROK agonist [15].
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Figure 1. Pathophysiology of Pruritus Associated with Chronic Kidney Disease
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phocalcium metabolism.

Taken and modified from Kim JC, Shim WS, Kwak IS, Lee DH.et al. Pathogenesis and Treatment of Pruritus Associated with Chronic Kidney Disease and Cholestasis. Int ] Mol Sci. 2023 Jan 13;24(2):1559. doi:10.3390/ijms24021559

Uremic neuropathy: In patients with uremia, the peripheral nerve
endings are reduced, and some branches are irregular in the epider-
mis, which paradoxically increases the excitability of the nerve, gener-
ating itching, and with scratching, neurogenic inflammation and de-
struction of the epidermal nerves are caused ("cycle of itching-scratch-
ing”), which produces astrogliosis in the spinal cord, overexcitability of
NLPG neurons and aggravates the cycle [12]. This would probably
explain the higher prevalence of pruritus in these patients and the rea-
son for the excellent response to drugs for neuropathic pain [12, 15].

Altered calcium and phosphorous metabolism: Classically, al-
terations such as hyperparathyroidism, increased calcium/phosphorus
product, and hyperphosphatemia have been responsible for pruritus
in HD patients since when they are corrected pharmacologically or
through parathyroid surgery, the pruritus is the site [12, 15]. However,
the DOPPS study, a multivariate analysis with 6256 patients, showed
conflicting results. There was no significant correlation between CKD-
associated pruritus and the concentration of phosphorus, calcium,

calcium-phosphorus products, or parathyroid hormone (PTH) [9].
Various studies also demonstrated that uremia in patients with CKD
was correlated with the retention of multiple solutes not yet elucidated
that cause uremic syndrome [12, 15]. Finally, an experimental study
showed that when injecting calcium phosphate in rats, pruritus in-
creased secondarily to the release of interleukin 6 (IL-6) [12].

Loss of regulation of the immune system: In chronic kidney
disease, there is a significant change in the expression of “naive Th”
lymphocytes to Th1 lymphocytes. Additionally, there is an increase in
cytokines produced by Th1 cells, including interferon-y (IFN-y), inter-
leukin-6 (IL-6), and tumor necrosis factor-a (TNF-a). TNF-a enhances
the expression of Th1 lymphocytes. IL-6 triggers a cascade called pru-
ritus induced by IL-6/pBRK/p-ERK signaling [13].

This hypothesis is supported by increased levels of serum Ce-re-
active protein (serum CRP) (P =0.010), IL-6 (P =0.019), IFN-y (P
=0.026), and CD4 receptor 3-producing TCD4 cells. CXC chemo-
kine (CXCR3) (P =0.016) in hemodialysis patients with pruritus [11,
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12] and to the excellent response of immunomodulatory therapies
such as ultraviolet (UV) therapy and tacrolimus to reduce pruritus and
effect that is also observed with cyclosporine in kidney transplant pa-
tients, including those whose kidney function has been affected [12].

It is also evident that there is an increase in interleukin-31 (IL-
31), a pruritogenic cytokine of Th2 lymphocytes, as well as indirect
growth in leukotriene B4, a highly pruritogenic cytokine [14].

A higher concentration of the highly pruritogenic 2-micro-
globulin protein has also been documented in both the serum and skin
of patients with CKD, as well as an increase in extracellular free cal-
cium levels in the basal layer of the epidermis, which would also con-
tribute to the stabilization of pruritus [14].

Xerosis occurs with atrophy of the sebaceous glands and
thickening of the skin's basement membrane, causing dryness
of the stratum corneum and increased pH. Furthermore, itch relief by
moisturizing the skin suggests that xerosis is involved in the pathogen-
esis of CKD-associated pruritus [12].

Neuropeptide Natriuretic Polypeptide B (NPPB): NPPB is a
neuropeptide released by primary terminal afferent neuronal fibers.
Mishra et al. studied NPPB knockout mice and elicited potent scratch-
ing when NPPB was injected intrathecally, demonstrating that this
neuropeptide causes pruritus when released from somatosensory neu-
rons. For this reason, NPR1 inhibition is now a novel strategy for pa-
tents with CKD [12, 15].

Underdialysis: Dialysis quality has also been linked to pruritus, as
urea Kt/V levels less than 1.5 have been associated with severe pruri-
tus over time [12]. However, there are discrepancies on this issue since
differences in the DOPPS-I study were found in the prevalence of pru-
ritus depending on Kt/V but not in the DOPPS-II study [9, 15]. This
is related to pruritogenic molecules, among which the most important
in CKD are aluminum, calcium, phosphate, parathyroid hormone,
blood urea, and beta-2 microglobulin [9].

Other contributing factors: In some studies, lower serum albumin
levels and higher white blood cell counts had significantly higher odds
of having moderate to extreme pruritus. Furthermore, anemia, low
erythropoietin levels, high ferritin levels, and low transferrin levels
have also been explored as possible risks of related pruritus [8].

In this way, keratinocytes, immune cells, and neighboring neu-
rons in the skin release pruritogens (such as histamine, prostaglandins,
cytokines, neuropeptides, and proteases). These pruritogens activate
histamine pathway-dependent or -independent primary afferent sen-
sory neurons in the dorsal root and trigeminal ganglia cell bodies
through G protein-coupled, Toll-like, or interleukin receptors [12, 35].

These sensory neurons then propagate the itch signal to second-
ary neurons in the dorsal horn of the spinal cord. Spinal interneurons
then modulate itch through specific neurotransmitters (e.g., B-natriu-
retic polypeptide) and activate projection neurons that transmit the
signal through the spinothalamic tract to the cerebral cortex [12, 35].
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Figure 2. Somatosensory pathway of pruritus.
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Taken and modified from Verduzco HA, Shirazian S. CKD-Associated Pruritus: New Insights Into Diagnosis, Pathogenesis, and Management. Kidney Int Rep 2020 May 8;5(9):1387-1402. doi : 10.1016/j.ckir.2020.04.027. PMID: 32954065.

Differential diagnosis

Pruritus is usually classified classically, depending on its duration, clin-
ical manifestations, and etiology [16]. According to its time, it must be
differentiated between acute and chronic itching, with acute itching
lasting less than six weeks. In contrast, the chronic type refers to symp-
toms of longer duration [16, 18].

Chronic pruritus is more complex to treat and can be exhausting
for the patient; available therapies provide temporary relief that gen-
erally does not cover the underlying causes of such pruritus [16, 18].
In chronic pruritus, it is mandatory first to differentiate primary versus
secondary skin lesions so that if they are direct, they are of dermato-
logical cause [17].

If the causes of chronic pruritus are not due to primary skin le-
sions, it is due to nondermatological reasons, including diseases with
systemic, neuropathic, or psychogenic causes [17].

The experts who are members of the International Forum for
the Study of Pruritus [16] have proposed a classification system of two
groups:

The first group does not have an established diagnosis and consists
of three subgroups:

® Subgroup I: pruritus plus skin inflammation.
® Subgroup II: pruritus plus the absence of inflamed skin, such as stage
5 chronic kidney disease, cholestatic or neuropathic syndrome [ 16 ].
e Subgroup III: pruritus presenting with severe, chronic, secondary
scratching lesions, such as prurigo nodules associated with chronic kid-
ney disease or excoriations secondary to severe itching in patients with
pruritus related to systemic diseases or neuropathic pruritus [16, 17].
Skin biopsy is necessary to diagnose patients belonging to group
I since a primary skin disease can be analyzed [17, 18]. Biopsy is gen-
erally useless in group II or III patients [16, 17].
The second group knows the origin of the itching and is divided
into the following categories:
® Dermatological: This subgroup is characterized by pruritus with skin
disorders. Examples include xerosis, atopic dermatitis, psoriasis, urti-
caria, and skin infections, i.e., the same lesions as those in subgroup I
patients in the first group. [16, 17].
e Systemic: Consists of pruritus secondary to organic disorders, for
example, chronic renal failure, liver disease, hematological or lym-
phoproliferative disorders, endocrine disorders such as diabetes, thy-
roid disorders, and malignancy. Drug-induced pruritus also falls into
this category [16].
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® Neurological: Includes pruritus related to disorders of the peripheral
or central nervous system, for example, notalgia paresthetica (chronic
sensory neuropathy characterized by intense pain and pruritus), bra-
chioradial pruritus and multiple sclerosis [16].

® Psychogenic: examples of this type of pathology are psychiatric dis-
orders such as depression, anxiety, psychogenic excoriation, and delu-
sional infestation (also called delusional parasitosis) [16].

® Mixed: pruritus attributed to more than one cause is placed in this
category [16].

Treatment

Due to a limited understanding of the pathogenesis of PA-CKD, cur-
rent treatments for uremic pruritus still need to be discovered. There
was no Food and Drug Administration (FDA)-approved treatment for
uremic pruritus until diphelicephalin was supported in the United
States in 2021 [19].

Conventional treatments include emollients, topical agents (ster-
oids, tacrolimus, and liquid paraffin), antihistamines, modification of
normal dialysis parameters, phototherapy, and serotonin receptor an-
tagonists. Recently, more evidence suggests that gabapentin, pregaba-
lin, opioid receptor agonists and antagonists, and biologics play essen-
tial roles in uremic pruritus [19].

Topical Treatments

Moisturizers: Xerosis is found in 50-85% of patients with uremic
pruritus and aggravates pruritus. Several emollients, such as glycerol,
paraffin, 10% urea and dexpanthenol, physiological lipids, and baby
oil, decrease xerosis and pruritus in patients with uremic pruritus [9].

Topical calcineurin inhibitor (tacrolimus, pimecrolimus): Tacro-
limus, a calcineurin inhibitor, is used for its anti-inflammatory effects
by inhibiting T lymphocytes [8].

Capsaicin, a compound found in chili peppers, is an agonist of
transient potential vanilloid member 1 (TRPV1) raptor, is used for
pain relief and neuropathy, and has also been used in pruritus [8].

Pramoxine is a topical anesthetic with antipruritic effects [20].

Hemodialysis: Since uremic toxins are suggested as possible pruri-
togenic toxins, increasing the efficiency of dialysis and modifying the
hemodialysis prescription is a potential strategy for treating uremic
pruritus. Hemodialysis, including high-flux hemodialysis, hemodiafil-
tration with hemodialysis, and high-permeability hemodialysis, has
shown significant decreases in pruritus intensity [21].

Phototherapy: By modulating the differentiation of Thl and Th2
lymphocytes, they attenuate Thl-mediated responses. Broadband ul-
traviolet B phototherapy was effective in patients with uremic pruritus
compared with ultraviolet A phototherapy [22].

Oral Drugs.

Antihistamines mainly target the histamine H1 receptor; they are
not satisfactory for treating uremic pruritus. Additionally, the side ef-
fects of antihistamines, such as dizziness, sedation, and urinary reten-
tion, are of concern [23].

Gabapentin, Pregabalin: Both pregabalin and gabapentin, ana-
logs of gamma-aminobutyric acid, are neurotransmitter modulators,
possibly acting by decreasing the release of pruritogenic neurotrans-
mitters. The incidence of adverse effects with gabapentin, including
dizziness and drowsiness, should always be considered [24].

Naloxone: It is an agonist/antagonist of opioid receptors. Intrave-
nous injection of naloxone, a mu receptor antagonist, is effective in
some instances; frequent adverse effects, such as nausea and sleep dis-
orders, have been reported with these medications [24].

Nalfurafine: A new selective agonist of the kappa receptor, proved
to be very effective in uremic pruritus 27, as demonstrated by the pro-
spective phase III study, canonized double-blind against placebo,
where Kumagai H et al. showed that nalfurafine hydrochloride at a
dose of 2.5 mcg orally decreased pruritus by VAS scale significantly
about placebo (P = 0.0001), and at a quantity of 5 mcg, it was more
effective (P = 0.0002) [25].

Difelicephalin: Difelicephalin is a selective kappa opioid receptor
agonist restricted to the periphery; it demonstrated its effectiveness in
treating uremic pruritus at a dose of 0.5 pg per kilogram or placebo
for 12 weeks. Common adverse events included diarrhea, dizziness,
and vomiting, but no adverse events of dysphoria, hallucinations, eu-
phoria, or discontinuation-related malaise were reported in the diphe-
licephalin group. The FDA approved diphelicephalin in the United
States in 2021 [26].

Nalbuphine is a dual-action drug, an antagonist of the kappa opioid
receptor and an agonist of the mu-opioid receptor, which is beneficial
for uremic pruritus. The regimen is 120 mg of nalbuphine twice daily
for eight weeks [27].

Mast cell stabilizer: Mast cell stabilizers, which prevent degranu-
lation of mast cell inflammatory mediators, are effective in uremic pru-
ritus and include topical sodium cromoglycate, oral sodium cromogly-
cate, ketotifen, and zinc sulfate. Mast cell stabilizers are safe and po-
tentially effective in uremic pruritus, but more studies are needed [28].

Montelukast: Leukotriene B4, released mainly by macrophages and
leukocytes, is involved in pruritus and can cause scratching. The drug
montelukast is a leukotriene receptor antagonist. It can be used at a
dose of 10 mg of montelukast daily for 30 days [28].

Ondansetron: 5-HT3 receptor antagonists have been studied for
their effectiveness in treating uremic pruritus [22].
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Nemolizumab: Due to the higher concentration of IL-31 in hemo-
dialysis patients with uremic pruritus, the role of nemolizumab, an IL-
31 receptor alpha antibody, in treating uremic pruritus is suggested

[29].

Dupilumab: As the possible involvement of IL-31 was implicated in
uremic pruritus, the role of T-helper 2, which is the uphill regulator of
IL-31, in uremic pruritus has been suggested. Dupilumab, an IL-4 re-
ceptor alpha-blocker, was reported to successfully treat cases with in-
tractable uremic pruritus [30].

Other treatments

Acupuncture, Acupressure: Defined by the insertion of acupunc-
ture needles into specific points on the skin as a treatment, acupunc-
ture has long been used for various symptoms, such as acute or chronic
pain, sleep disorders, and poor quality of life in East Asia. Acupuncture
is believed to act by modulating the endogenous opioid system [3].

Active Charcoal: Given the hypothesis of nondialyzable uremic tox-
ins as possible pruritogens, adequate removal of potential toxins by
charcoal is a reasonable therapeutic option. A daily dose of 6 g of ac-
tivated charcoal can be used for eight weeks [31].

Parathyroidectomy: Calcium multiplied by phosphate level is re-
ported to correlate with the extent of pruritus after parathyroidectomy,
and intractable pruritus improves after parathyroidectomy in some

cases [32].

Thalidomide is an immunomodulator and neuromodulator that can
reduce dialysis patients' pruritus [33].

Renal transplantation: kidney replacement therapy significantly de-
creased or cured chronic pruritus in patients with uremic pruritus [34].

Dietary changes: Exogenous protein catabolism can lead to the re-
tention of protein-bound molecules. Therefore, protein-restrictive di-
ets and probiotics may serve as potential treatments for uremic pruri-

tus [35].

Discussion

Pruritus associated with CKD is a term that applies to CKD in patients
with and without requiring renal replacement therapies (hemodialysis,
peritoneal dialysis, and transplantation) [1 - 3].

In those who do not require renal replacement therapy, it gen-
erally occurs with greater intensity and prevalence in advanced stages,
which is called advanced chronic kidney disease (ACKD) (stages 3b, 4
and ), as confirmed by the prospective study by Kendra E et al. in
3685 patients with CKD who did not undergo RRT and who were
assessed with the KDQoL-36 scale, where there was a greater intensity
and prevalence of pruritus symptoms associated with CKD in stages

3b, 4 and 5. Furthermore, the association between the estimated glo-
merular filtration rate (eGFR) and the uremia symptom severity score
was not linear. When starting with a lower initial eGFR, for every 5
ml/min/1.73 m2 decrease, it was associated with a better progression
and intensity of uremic symptoms, including pruritus [38].

We believe that this concept does not apply to patients with ARF
since in these patients, elevated urea does not have a significant asso-
ciation with pruritus, according to several studies, which forces us to
consider other causes of pruritus in these cases [1, 2, 5].

This concept, in turn, allows us to realize that the pathophysiol-
ogy of pruritus in this age group is not exclusively due to the uremic
state but also to other toxins that have not yet been elucidated, which
also have to do with phosphorus/calcium metabolism and dialysis
quality (K'TV) in the case of patients on RRT. Regarding uremia, pru-
ritus occurs secondary to atrophy and loss of peripheral nerve endings
at the skin level, which paradoxically increases nervous excitability
(12, 16].

Our criteria in this regard are that this pathophysiological pro-
cess responds only to chronic uremic states since the atrophy and neu-
ronal damage of peripheral nerves, especially at the level of the dermis,
occurs with sustained damage over time and does not occur in the
short term, similar to what happens in Alzheimer's disease, which is a
neurodegenerative disease that usually develops slowly and progres-
sively worsens over time.

Among the pathophysiological mechanisms of CKD-related
pruritus are skin alterations related to the increase in the number of
mast cells and the production of tryptase by epidermal cells, which
ends in the stimulation of the responsible neurons that release the pep-
tide gastrin [13].

Other mechanisms involved are the overexpression of inhibitors
of k-type opioid receptors (counteracting pruritus) and the increase in
m-opioid receptors (pruritus generators) that exacerbate pruritus by
further stimulating the neurons that release the peptide gastrin at the
spinal cord level [13, 14]. All of this is also enhanced by xerosis (loss of
sebaceous glands that causes skin dryness), alteration of phospho-
rus/calcium metabolism, and poor quality of dialysis (especially re-
garding B2 microglobulin), which patients may experience with CKD
[14, 16].

In this regard, significant advances have been made in removing
small and medium-sized molecules through RRT, especially molecules
such as B2 microglobulin and interleukins that have to do with the
pathophysiology of CKD-associated pruritus.

With this assertion, the CONVINCE TRIAL was carried out, a
multinational, randomized controlled study that compared the bene-
fits of hemodiafiltration (convection volume of 25.3 liters) versus high-
flow hemodialysis, obtaining better benefits in favor of hemodiafiltra-
tion in terms of lower all-cause mortality [39].

For this reason, we believe that with the use of hemodiafiltration,
we can even remove molecules that have not yet been elucidated and
that have to do with the complications of CKD, including pruritus, not
in vain an indication for admitting a patient to hemodiafiltration. Pru-
ritus is not controlled with clinical treatment.
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The immune system is also involved in the development of pru-

ritus in CKD through an increase in the number of Th1 lymphocytes
(cytokine generators) that produce IL6 and Th2 lymphocytes that pro-
duce IL31, which further enhance the itch mechanism along with the
activation of inflammation [13].
We believe at this point that the pathophysiology of pruritus associated
with CKD is multifactorial in which neuronal (opioid system), inflam-
matory, immunological, local dermal, and metabolic mechanisms in-
volve uremia and phosphorus/calcium metabolism (which acts chron-
ically), and finally, the quality of dialysis in the case of patients on
RRT. Thus, since it is a multifactorial syndrome, we must act at the
level of more than one pathophysiological mechanism to effectively
control pruritus development.

As it has a multifactorial etiology, its diagnosis is also complex,
so we propose a simple algorithm based on question 20 of the
KDQOL™-36 to begin by considering the intensity of the itching,
continuing with the next step, which is to differentiate the type of skin
lesions (primary or secondary) and finally the differential diagnosis
with other types of pruritus (systemic, dermatological, neurological,
psychogenic or mixed) (Figure 2).

We based ourselves on question 20 of the KDQOL™.-36 scale
because it is a simple question and one that makes it easier for both the
patient and the examiner to approach and respond to when diagnos-
ing pruritus, as confirmed by the study carried out by the Information
and consensus document for the diagnostic and therapeutic manage-
ment of pruritus associated with CKD in patients on HD in Spain [7].

Furthermore, we justify the use of this question because it has
the advantage that it takes less time and provides the necessary infor-
mation to continue with the next steps of the algorithm, with other
scales for diagnosing pruritus that are more complex, taking much
more time to answer them adequately is cumbersome for both the pa-
tient and the interviewer.

Although the number of treatments for pruritus of uremic origin
is progressing and more specific treatments are being deployed, it still
needs to be studied due to the large number of affected patients. Many
of the treatments described need more evidence obtained through ran-
domized, controlled, and blinded studies, and to date, there have been
very few studies comparing the different treatment options with each
other [40].

All patients should be dialyzed optimally according to objectives.

If pruritus persists, a trial of retargeting dialysis dose escalation may be
considered; this can be achieved by increasing the time and frequency
of dialysis. Conversion to peritoneal dialysis may be considered [30,
41, 31].
Comorbid medical conditions, independent and associated with CKD
(e.g., hyperparathyroidism), should be monitored. Emollients with
high water content should be recommended for all patients. Adding
pramoxine to an emollient regimen may be recommended for addi-
tional relief. Topical therapies should be first-line in mild and localized
PAERC [2].

Systemic treatments should be sought in generalized disease or
moderate to severe and refractory intensity. Until now, gabapentinoids

(gabapentin and pregabalin) had the most evidence supporting their
safety and efficacy in these patients and were therefore considered first-
line, with caution regarding dosing [26].

With the recent FDA approval and discovery of new drugs, se-
lective KOR agonists such as diphelicephalin and more unique, selec-
tive agonists such as nalfurafine can be considered a safe and effective
alternative to gabapentinoids.

Alternative and adjuvant treatments such as fatty acid supple-
mentation, phototherapy, activated charcoal, cannabinoids, and acu-
puncture/acupressure should be considered on a patient-by-patient
basis based on accessibility, practicality, financial status, and other
comorbidities [43].

More studies are needed to investigate the pathophysiology of
PA-CKD, compare the available and in-development treatments, and
analyze patient outcomes to successfully address this pressing, debili-
tating, and understudied condition [44].

Conclusions

Pruritus associated with chronic kidney disease is a complication with
implications for the patient's quality of life and is probably a secondary
epiphenomenon to underdialysis that adds more significant mortality.
Its diagnosis and treatment are challenging, as is elucidating its entire
pathophysiology. We propose a protocol to address its early manage-
ment and treatment, which will reduce its underdiagnosis. The ther-
apy is multifactorial, and the advances are promising, giving rise to
various combinations that allow a more favorable improvement in less
time.
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