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Derleme/Review

Uremic Pruritus: Still Itching

Uremik Kasinti

ABSTRACT

Uremic pruritus is acommon complication of chronic renal failure. It affects 50% of patients undergoing
hemodialysis or peritoneal dialysis. The causes of pruritus in uremic patients are still unknown. Xerosis,
intradermal microprecipitation of divalent ions, secondary hyperparathyroidism, peripheral neuropathy,
allergic reactions, hypersensitivity and histamine have been considered as pathogenetic factors. The
cornerstone of therapy for uremic pruritus is regular, intensive, efficient dialysis. Other therapeutic
measures include topical emollients, topical capsaicin, systemic antihistaminics, gabapentine and
phototherapy.
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Uremik kaginti kronik bobrek yetmezligi hastalarinda sik goriilen komplikasyonlardan biridir.
Hemodiyaliz ya da periton diyalizi programindaki hastalarin yaklagik %50’sinde gorulmektedir.
Uremik kagitinin nedeni hala net olarak bilinmemektedir. Cilt kurulugu, iki degerlikli iyonlarin ciltte
presipitasyonu, ikincil hiperparatiroidi, periferik noropati, allerjik reaksiyonlar, hipersensitivite ve
histamin tiremik kagitidan sorumlu tutulan nedenlerdir. Uremik kagintida en onemli tedavi basamagi
duzenli, yogun ve etkili diyaliz yapmaktir. Topikal nemlendiriciler, topikal capsaicin, sistemik
antihistaminikler, gabapentin ve fototerapinin tiremik kasint1 tedavisinde yeri bulunmaktadir.

ANAHTAR SOZCUKLER: Uremi, Kaginti, Hemodiyaliz

INTRODUCTION it is still present in 42-52 % of adults with
CKD (2, 3). Patients on hemodialysis and
peritoneal dialysis are affected with the same
frequency and severity (4). Risk factors
include male gender, high levels of blood
urea nitrogen, beta2-microglobulin, calcium,
phosphorus and calcium phosphorus product
levels whereas a low level of calcium and
intact parathyroid hormone are associated
with reduced risk (5). The duration, severity
and characteristics of pruritus are variable,
changing over time and between patients.
Some patients suffer for short periods
whereas some report pruritus throughout
the day and night. The most affected areas
are the back, arms, chest and head but
generalized pruritus is not uncommon (6).

Uremic pruritus (UP) is one of the most
common skin disorders associated with
chronic kidney disease (CKD) causing
great distress for patients who already
have a compromised lifestyle. Despite
advances in care of patients with CKD,
the management of UP is still a frustrating
problem for the clinical nephrologists. It
must be kept in mind that patients with CKD
may suffer from pruritus associated with
drug-induced hypersensitivity, hepatitis,
diabetes mellitus, hypo/hyperthyroidism and
lymphoproliferative/solid tumors as well (1).

Epidemiology and Clinical
Characteristics

Even though the prevalence of UP
has declined in the last decade as a result
of improvements in dialysis techniques,
biocompatible membranes and patient care,

External heat, sweat, stress and dry skin can
exacerbate UP, while hot or cold showers,
cold temperature and activity can alleviate
it (2). There is controversy regarding the
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effect of hemodialysis on pruritus. Some reports show relief of
itching after hemodialysis sessions while some report worsening
of symptoms during or after hemodialysis (7, 8). While
one study reported that patients dialyzed using polysulfone
membranes experienced pruritus more commonly than those
using hemophane or cuprophane membranes, another study
failed to show any correlation between pruritus and the type
of dialysis membranes used (8, 9). There are studies reporting
reduced pruritus scores in patients dialyzed with high-flux
polymethylmethacrylate membranes, possibly explained by the
high cytokine adsorption capacity of this membrane (10, 11).

UP may cause mechanical skin damage through persistent
scratching resulting in superimposed infections and various
lesions such as lichen simplex, prurigo nodularis and keratosis
papules (12). UP also has a major negative impact on the quality
of life causing a decline in physical and mental capacity, anxiety,
depression and sleep disturbances (6, 7, 13). Sleep disturbances
are described as difficulty falling asleep, nocturnal awakenings,
remaining awake at night, daytime sleepiness and chronic
fatigue. Recently UP has been associated with an increased
mortality rate in several studies (5, 6). The Dialysis Outcomes
and Practice Patterns Study (DOPPS), which assessed more than
18,000 patients, reported a correlation between UP and increased
mortality (6). However this effect disappeared after adjusting for
sleep disturbances underlining the importance of this factor in
CKD patients.

Pathophysiology

The pathophysiology of uremic pruritus is multifactorial and
poorly understood which in part explains the lack of an effective
treatment. There are several hypotheses trying to explain the
development of UP: dermatological abnormalities, metabolic
abnormalities, neurological abnormalities, a proinflammatory
state and an imbalance in the opioid system. It is probable that
all of these systems play a role in the development of UP and
that there is no single etiological factor.

Xerosis

Xerosis (dry skin) is present in the majority of patients
undergoing dialysis. It is caused by the atrophy of sweat glands,
impaired sweat secretion and disturbed dermal hydration (14,
15). Some studies have shown a correlation between xerosis
and pruritus, with pruritic patients undergoing dialysis having
a significantly lower hydration than those without UP, while
others have not confirmed this (16, 17, 18, 19, 20). In fact, one
study showed transdermal water loss to be normal in dialysis
patients (21).

Parathyroid Hormone and Divalent Ions

There is controversy as to the effect of parathyroid hormone
on UP. Itching is frequently encountered in patients with

hyperparathyroidism and a high calcium phosphorus product
(3). Even though parathyroid hormone (PTH) is not pruritogenic,

it causes mast cells to release histamine and precipitation of
calcium and magnesium salts in the skin (22). In a study by
Narita et al. intact PTH levels were independently associated
with the development of severe pruritus, with lower levels being
associated with reduced risk (5). Other studies have reported
disappearance of itching after parathyroidectomy, supporting
the role of PTH in the development of UP (23, 24). However not
all patients with severe hyperparathyroidism have pruritus and
most studies have failed to show a relationship between PTH
levels and UP (25, 26).

Several studies, including the DOPPS study, showed that
CKD patients with UPhave higher calcium and phosphorus levels
(5, 6, 8, 26). Furthermore uremic patients have higher calcium,
phosphorus and magnesium concentrations in the skin (27).
These divalent ions in the skin may form microprecipitations
causing itching. Calcium may also have a direct role on itching
by degranulation of mast cells (28). Lowering dialysate calcium
and magnesium concentrations have proven useful in decreasing
UP (28, 29).

Mast Cells and Autacoids

Mast cells release histamine, a potent mediator for itching.
Uremic patients have increased levels of mast cells in the skin
as well as increased histamine levels (30, 31). Despite increased
levels, most studies have failed to show any correlation between
histamine levels and UP (28). Furthermore, while some studies
showed reduction of UP with antihistaminic therapy, most studies
could not confirm a benefit (4, 28). It is unlikely that histamine
alone has a major pathogenetic role since antihistaminic therapy
is usually ineffective for treating UP. Reduction of UP with the
use of mast cell stabilizers, molecules that inhibit degranulation
of mast cells and the release of histamine and leukotrienes, and
leukotriene antagonists, has recently been reported, however
these findings need to be confirmed in large clinical trials (32-
34).

Serotonin (5-hydroxytryptamine, 5-HT), which is prurito-
genic when injected into skin, has recently attracted attention
because of elevated levels in patients on dialysis therapy (35,
36). Serotonin may cause itching by stimulating 5-HT, recep-
tors. However, the use of selective inhibitors of the 5-HT, recep-
tor, ondansetron and granisetron, has shown conflicting results
regarding effectiveness in patients with UP (28).

Neuropathic Mechanisms

Pruritus is thought to originate in the terminal branching of
afferent nonmyelinated C fibers distinct from those involved with
pain that are located in the lower epidermis or dermal-epidermal
junction (37). The C fibers enter the spinal cord through the
dorsal root and travel up the spinal cord by the contralateral
spinothalamic tract reaching the superior central nervous system.
From here they reach the thalamus and hypothalamus via the
reticular formation to the cerebral cortex. Certain neurogenic
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abnormalities have been reported in uremic patients. Abnormal
innervation patterns as well as a reduced number and diminished
functional activity of cutaneous fibers were shown in these
patients (15, 38). Mast cells in the dermis lie adjacent to afferent
C neuron terminals and interactions between these structures
may play an important role in UP (39). Proteases are pruritogenic
substances and protease receptors have been described in the
distal end of C fibers. The stimulation of these receptors causes
a central pruritus sensation and releases substance P that in turn
sensitizes mast cells (40). Capsaicin is an agent that degrades
substance P and is being used with success in UP treatment (41).
The majority of CKD patients with pruritus have neuropathy
and the successful use of gabapentin for UP in this patient
population underlies the importance of neuropathic mechanisms
in UP development (42, 43, 44).

Immune System and Inflammation

There is substantial evidence that UP is a systemic
inflammatory disease rather than a local skin entity. Uremic
patients with pruritus have significantly lower albumin levels, a
negative acute phase reactant, than those without this symptom
(1). Serum levels of inflammatory biomarkers such as CRP,
IL-6 and white blood cell counts are also increased in patients
with UP (6, 45). Patients with UP exhibit alteration of the
immune system by causing deranged T helper (Th) lymphocyte
differentiation that favors inflammation. Th, cytokines are
associated with an inflammatory state because they recruit and
activate inflammatory leukocytes whereas Th, cells secrete
anti-inflammatory cytokines. The proportion of Th /Th, cells is
increased in patients with UP, favoring inflammation (45). Several
treatment modalities also support the role of inflammation in
UP pathogenesis. Ultraviolet B (UVB) therapy decreases Th,
lymphocytes while favoring Th, differentiation which results in
decreased IL-2 levels (46). Thalidomide inhibits TH, activation
while tacrolimus suppresses T lymphocyte activation (2).
UP almost never recurs after renal transplantation which may
be explained by the immunosuppression used in this patient
population. Since inflammation is associated with increased
mortality in patients undergoing dialysis, this may explain the
increased mortality rate reported in patients with UP.

Opioid System

Recent evidence suggests that opioid system derangement
might have a significant role in UP development. Different
receptors of the opioid system have different effects on itching.
While u receptor agonists such as morphine induce pruritus,
receptors inhibit this symptom. Hemodialysis patients have an
increased serum B3-endorphin to dynorphin Aratio which increases
with the severity of pruritus (47). This may cause activation of
u receptors, while downregulating k receptors resulting in UP.
Some studies have shown naltrexone, a y receptor antagonist,
and nalfurafine, a x receptor agonist, to be effective in UP
treatment in accordance with the above (48, 49).

Others

There are several other factors that have been implicated
in UP development such as hypervitaminosis A, inadequate
removal of middle molecular weight uremic toxins, anemia, high
levels of aluminum, B -microglobulin, bile acids and a genetic
predisposition as suggested by the high prevalence of HLA-B35
reported in this patient population (5, 40, 50-54).

Treatment

The treatment of UP has proven challenging and difficult
partly due to the fact that the pathophysiological mechanisms
are not completely understood. There are several empirical
treatment modalities that are derived from small clinical trials
and case reports.

General Measures

General measures include optimization of dialysis therapy,
use of more biocompatible membranes, improving the nutritional
status of the patient, and treating hyperparathyroidism with
control of calcium and phosphorus. Improvement in pruritus
was reported with low calcium and magnesium dialysate levels
(29, 55).

Topical Treatments

Topical treatments include skin emollients, primrose oil rich
in essential fatty acid gamma-linolenic acid (GLA), pramoxine
based lotion, capsaicin cream and topical tacrolimus therapy. The
majority of patients with CKD have xerosis and skin emollients
rich in water content hydrate the stratum corneum. Several
reports have proved that these agents are safe and effective in
reducing UP (17). In our opinion they should be offered to every
patient as first line therapy since they are easily applicable, cost
effective and lack serious side effects.

Essential fatty acids and their derivatives have a protective
function and influence skin structure and physiological
characteristics. GLA is metabolized to dihomogammalinolenic
acid that is the immediate precursor of prostaglandin E,, an
eicosanoid with anti-inflammatory and immunoregulatory
properties (56). Recently published trials have shown GLA to
be effective in reducing UP in patients with CKD (56, 57). In
a small study, a pramoxine-based anti-itch lotion that is also a
local anesthetic agent has reduced pruritus significantly (58).

Capsaicin is another local agent used in UP treatment that
acts by depleting substance P at the peripheral neurons. When
applied to patients undergoing hemodialysis, it significantly
reduces itching (41, 59). Burning sensation at the application site
has been reported with this agent and the generalized pruritus
observed in this patient population makes this agent unpractical
for clinical use.

Tacrolimus blocks the differentiation of Th1l lymphocytes,
suppressing IL-2 generation (2). There are two studies showing
conflicting results for this agent when used as a topical ointment.
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One study showed that 6 weeks of treatment with this agent is
effective while another study did not show any benefit (60, 61).
However prolonged use of tacrolimus creams and ointments
caused skin malignancies in animal studies and FDA issued
a black box warning for these agents in 2006. We believe
the evidence for the use of this agent is limited and given the
potential side effects, these agents should not be used as first line
therapy if at all.

Systemic Therapy

UVB radiation therapy has been used with success for
decades in UP treatment. Several studies have confirmed its
efficacy with remissions lasting months after therapy has been
stopped (61). The exact mechanism of action is not known but
reduced cytokine production by lymphocytes, alteration of
divalent ion concentration in the skin, promotion of cutaneous-
nerve degeneration, mast cell apoptosis have all been proposed
as potential mechanisms (1, 2). Even though the most reported
side effect is sunburn, the potential carcinogenic effect raises
concerns. Recently narrow band UVB therapy that is less
erythemogenic has proven effective and is being used for UP
treatment (63).

Recently gabapentin, a y-aminobutyric acid analog
anticonvulsant, has attracted considerable attention as a
therapeutic agent. In a randomized placebo controlled double
blind trial, gabapentin given at a dose of 300 mg after each
hemodialysis session proved effective in reducing pruritus
associated with UP (43). A similar study confirmed these
findings and suggested that a much lower dose of 100 mg should
be started and titrated slowly to decrease the risk of gabapentin-
induced neuropathy and coma in CKD patients (44).

Even though the opioid system seems to play an important
role in UP pathogenesis, agents aiming the components of this
system such as p-receptor antagonists and x-reduced agonists
have shown disappointing results. Naltrexone, an oral u-opioid
receptor antagonist, reduced UP in a small trial but a large
placebo controlled trial failed to confirm these results (48, 64). In
a multicenter randomized placebo controlled double blind trial,
treatment with nalfurafine, a ¥ opioid receptor agonist, for two
weeks resulted in a significant decrease in worst itch symptoms
but this effect disappeared when treatment was continued for
another two weeks (49).

Selective inhibitors of the 5-HT3 receptor, ondansetron
and granisetron have been implicated in UP treatment. Even
though ondansetron was effective in a small study, a randomized
placebo-controlled double-blind trial showed that it was not
superior to placebo (35, 65). Granisetron was shown to be
effective in reducing pruritus in a single case report and a small
noncontrolled study, however these results need to be confirmed
(66, 67).

Classical antihistamines are widely used even though they
are not very effective. There are several anecdotal reports that
describe successful treatment with mast cell stabilizers ketotifen
and cromolyn as well as with the leukotriene antagonist
montelukast (32-34). However large, randomized, placebo
controlled trials are needed before the routine administration of
these agents can be recommended.

Other therapies including erythropoietin, oral activated
charcoal, heparin, cholestyramine, nicergoline, lidocaine,
parathyroidectomy, acupuncture and balneological and sauna
therapy have been reported to decrease itching in small clinical
trials (28, 52, 68-72).

In conclusion, uremic pruritus is a frustrating, frequent
symptom associated with CKD that has a significant negative
impact on quality of life and mortality. The pathophysiological
mechanisms are not completely understood and definitive
whereas successful treatment modalities are lacking. New
agents as well as large, randomized, placebo controlled trials are
needed.

REFERENCES

1. Keithi-Reddy SR, Patel TV, Armstrong AW, Singh AK: Uremic
pruritus. Kidney Int 2007; 72: 373-377

2. Patel TS, Freedman BI, Yosipovitch G: An update on pruritus
associated with CKD. Am J Kidney Dis 2007; 50: 11-20

3. Kuypers DR: Skin problems in chronic kidney disease. Nat Clin
Pract Nephrol 2009; 5: 157-170

4. Ponticelli C, Bencini PL: Uremic pruritus: A review. Nephron 1992;
60: 1-5

5. Narita I, Alchi B, Omori K, Sato F, Ajiro J, Saga D, Kondo D,
Skatsume M, Maruyama S, Kazama JJ, Akazawa K, Gejyo F:
Etiology and prognostic significance of severe uremic pruritus in
chronic hemodialysis patients. Kidney Int 2006; 69: 1626-1632

6. Pisoni RL, Wikstrom B, Elder SJ, Akizawa T, Asano Y, Keen
ML, Saran R, Mendelssohn DC, Young EW, Port FK: Pruritus
in haemodialysis patients: International results from the Dialysis
Outcomes and Practice Patterns Study (DOPPS). Nephrol Dial
Transplant 2006; 21: 3495-3505

7. Mistik S, Utas S, Ferahbas A, Tokgoz B, Unsal G, Sahan H, Ozturk
A, Utas C: An epidemiology study of patients with uremic pruritus.
J Eur Acad Dermatol Venereol 2006; 20: 672-678

8. Duque MI, Thevarajah S, Chan YH, Tuttle AB, Freedman BI,
Yosipovitch G: Uremic pruritus is associated with higher kt/V and
serum calcium concentration. Clin Nephrol 2006; 66: 184-191

9. Szepietowski JC, Sikora M, Kusztal M, Salomon J, Magott M,
Szepietowski T: Uremic pruritus: A clinical study of maintenance
hemodialysis patients. J Dermatol 2002; 29: 621-627

10

Turk Neph Dial Transpl 2011; 20 (1): 7-13



Turk Nefroloji Diyaliz ve Transplantasyon Dergisi
Turkish Nephrology, Dialysis and Transplantation Journal

Asicroglu E et al: Uremic Pruritus: Still Itching

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kato A, Takita T, Furuhashi M, Takahashi T, Watanabe T, Maruyama
Y, Hishida A: Polymethylmethacrylate efficacy in reduction of renal
itching in hemodialysis patients: Crossover study and role of tumor
necrosis factor-alpha. Artif Organs 2001; 25: 441-447

Lin HH, Liu YL, Liu JH, Chou CY, Yang YF, Kuo HL, Huang CC:
Uremic pruritus, cytokines, and polymethylmethacrylate artificial
kidney. Artif Organs 2008; 32: 468-472

Dyachenko P, Shustak A, Rozenman D: Hemodialysis-related
pruritus and associated cutaneous manifestations. Int J Dermatol
2006; 45: 664-667

Zucker 1, Yosipovitch G, David M, Gafter U, Boner G: Prevalence
and characterization of uremic pruritus in patients undergoing
hemodialysis: Uremic pruritus is still a major problem for patients
with end-stage renal disease. ] Am Acad Dermatol 2003; 49:
842-846

Fantini F, Baraldi A, Sevignani C, Spattini A, Pincelli C, Giannetti
A: Cutaneous innervation in chronic renal failure patients. An
immunohistochemical study. Acta Derm Venereol 1992; 72:
102-105

Johansson O, Hilliges M, Stahle-Backdahl M: Intraepidermal
neuron-specific enolase (NSE)-immunoreactive nerve fibres:
Evidence for sprouting in uremic patients on maintenance
hemodialysis. Neurosci Lett 1989; 99: 281-286

Balaskas EV, Chu M, Uldall RP, Gupta A, Oreopoulos DG: Pruritus
in continuous ambulatory peritoneal dialysis and hemodialysis
patients. Perit Dial Int 1993; 13: S527-532

Morton CA, Lafferty M, Hau C, Henderson I, Jones M, Lowe JG:
Pruritus and skin hydration during dialysis. Nephrol Dial Transplant
1996; 11: 2031-2036

Goicoechea M, de Sequera P, Ochando A, Andrea C, Caramelo C:
Uremic pruritus: An unresolved problem in hemodialysis patients.
Nephron 1999; 82: 73-74

Stahle-Backdahl M, Hagermark O, Lins LE: Pruritus in patients on
maintenance hemodialysis. Acta Med Scand 1988; 224: 55-60

Yosipovitch G, Tur E, Morduchowicz G, Boner G: Skin surface
pH, moisture, and pruritus in haemodialysis patients. Nephrol Dial
Transplant 1993; 8: 1129-1132

Ostlere LS, Taylor C, Baillod R, Wright S: Relationship between
pruritus, transepidermal water loss, and biochemical markers of
renal itch in haemodialysis patients. Nephrol Dial Transplant 1994;
9: 1302-1304

Narita I, Iguchi S, Omori K, Gejyo F: Uremic pruritus in chronic
hemodialysis patients. J Nephrol 2008; 21: 161-165

Massry SG, Popovtzer MM, Coburn JW, Makoff DL, Maxwell MH,
Kleeman CR: Intractable pruritus as a manifestation of secondary
hyperparathyroidism in uremia. Disappearance of itching after
subtotal parathyroidectomy. N Engl J Med 1968; 279: 697-700

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Chou FF, Ho JC, Huang SC, Sheen-Chen SM: A study on pruritus
after parathyroidectomy for secondary hyperparathyroidism. J Am
Coll Surg 2000; 190: 65-70

Cho YL, Liu HN, Huang TP, Tarng DC: Uremic pruritus: Roles of
parathyroid hormone and substance P. ] Am Acad Dermatol 1997;
36: 538-543

Carmichael AJ, McHugh MM, Martin AM, Farrow M: Serological
markers of renal itch in patients receiving long term haemodialysis.
Br Med J 1988; 296: 1575

Blachley JD, Blankenship DM, Menter A, Parker TF 3rd, Knochel
JP: Uremic pruritus: Skin divalent ion content and response to
ultraviolet phototherapy. Am J Kidney Dis 1985; 5: 237-241

Urbonas A, Schwartz RA, Szepietowski JC: Uremic pruritus--an
update. Am J Nephrol 2001; 21: 343-350

Kyriazis J, Glotsos J: Dialysate calcium concentration of</=1.25
mmol/l: Is it effective in suppressing uremic pruritus? Nephron
2000; 84: 85-86

Mettang T, Fritz P, Weber J, Machleidt C, Hubel E, Kuhlmann
U: Uremic pruritus in patients on hemodialysis or continuous
ambulatory peritoneal dialysis (CAPD). The role of plasma
histamine and skin mast cells. Clin Nephrol 1990; 34: 136-141

Szepietowski J, Thepen T, van Vloten WA, Szepietowski T, Bihari
IC: Pruritus and mast cell proliferation in the skin of haemodialysis
patients. Inflamm Res 1995; 44: S84-85

Francos GC, Kauh YC, Gittlen SD, Schulman ES, Besarab A,
Goyal S, Burke JF Jr: Elevated plasma histamine in chronic uremia.
Effects of ketotifen on pruritus. Int J Dermatol 1991; 30: 884-889

Rosner MH: Cromolyn sodium: A potential therapy for uremic
pruritus? Hemodial Int 2006; 10: 189-192

Nasrollahi AR, Miladipour A, Ghanei E, Yavari P, Haghverdi F:
Montelukast for treatment of refractory pruritus in patients on
hemodialysis. Iran J Kidney Dis 2007; 1: 73-77

Balaskas EV, Bamihas GI, Karamouzis M, Voyiatzis G, Tourkantonis
A: Histamine and serotonin in uremic pruritus: Effect of ondansetron
in CAPD-pruritic patients. Nephron 1998; 78: 395-402

Kerr PG, Argiles A, Mion C: Whole blood serotonin levels are
markedly elevated in patients on dialytic therapy. Am J Nephrol
1992; 12: 14-18

Andrew D, Craig AD: Spinothalamic lamina I neurons selectively
sensitive to histamine: A central neural pathway for itch. Nat
Neurosci 2001; 4: 72-77

Fantini F, Baraldi A, Pincelli A: Neuron-specific enolase-
immunoreactive fibres in uremic patients. Acta Derm Venereol
1990; 70: 363-365

Yosipovitch G, Greaves MW, Schmelz M: Itch. Lancet. 2003; 361:
690-694

Turk Neph Dial Transpl 2011; 20 (1): 7-13

11



Turk Nefroloji Diyaliz ve Transplantasyon Dergisi
Turkish Nephrology, Dialysis and Transplantation Journal

Asicroglu E et al: Uremic Pruritus: Still Itching

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Lugon JR: Uremic pruritus: A review. Hemodial Int 2005; 9:
180-188

Tarng DC, Cho YL, Liu HN, Huang TP: Hemodialysis-related
pruritus: A double-blind, placebo-controlled, crossover study of
capsaicin 0.025% cream. Nephron 1996; 72: 617-622

Jedras M, Zakrzewska-Pniewska B, Wardyn K, Switalski M:
Uremic neuropathy--II. Is pruritus in dialyzed patients related to
neuropathy? Pol Arch Med Wewn 1998; 99: 462-469

Gunal Al, Ozalp G, Yoldas TK, Gunal SY, Kirciman E, Celiker
H: Gabapentin therapy for pruritus in haemodialysis patients: A
randomized, placebo-controlled, double-blind trial. Nephrol Dial
Transplant 2004; 19: 3137-3139

Manenti L, Vaglio A, Costantino E, Danisi D, Oliva B, Pini S, Prati
E, Testori A: Gabapentin in the treatment of uremic itch: An index
case and a pilot evaluation. J Nephrol 2005; 18: 86-91

Kimmel M, Alscher DM, Dunst R, Braun N, Machleidt C, Kiefer T,
Stulten C, van der Kuip H, Pauli-Magnus C, Raub U, Kuhlmann U,
Mettang T: The role of micro-inflammation in the pathogenesis of
uraemic pruritus in haemodialysis patients. Nephrol Dial Transplant
2006; 21: 749-755

Garssen J, Vandebriel RJ, De Gruijl FR, Wolvers DA, Van Dijk
M, Fluitman A, Van Loveren H: UVB exposure-induced systemic
modulation of Thl- and Th2-mediated immune responses.
Immunology 1999; 97: 506-514

Kumagai H, Saruta T, Matsuwaka S et al: Prospects for a novel
kappa-opioid receptor agonist, TRK-820, in uremic pruritus.
Yosipovitch G, Greaves MW, Fleischer JA, McGlone F (eds.): Itch,
Basic Mechanisms and Therapy, New York; NY: Dekker, 2004;
279-286

Peer G, Kivity S, Agami O, Fireman E, Silverberg D, Blum M,
Laina A: Randomised crossover trial of naltrexone in uraemic
pruritus. Lancet 1996; 348: 1552-1554

Wikstrom B, Gellert R, Ladefoged SD, Danda Y, Akai M, Ide
K, Ogasawara M, Kawashima Y, Ueno K, Mori A, Ueno Y:
Kappa-opioid system in uremic pruritus: Multicenter, randomized,
double-blind, placebo-controlled clinical studies. ] Am Soc Nephrol
2005; 16: 3742-3747

Berne B, Vahlquist A, Fischer T, Danielson BG, Berne C: UV
treatment of uraemic pruritus reduces the vitamin A content of the
skin. Eur J Clin Invest 1984; 14: 203-236

Dimkovi¢ N, Djukanovi¢ L, Radmilovi¢ A, Boji¢ P, Juloski T:
Uremic pruritus and skin mast cells. Nephron 1992; 61: 5-9

De Marchi S, Cecchin E, Villalta D, Sepiacci G, Santini G, Bartoli E:
Relief of pruritus and decreases in plasma histamine concentrations
during erythropoietin therapy in patients with uremia. N Engl J
Med 1992; 326: 969-974

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Friga V, Linos A, Linos DA: Is aluminum toxicity responsible for
uremic pruritus in chronic hemodialysis patients? Nephron 1997,
75:48-53

Mamianetti A, Tripodi V, Vescina C, Garrido D, Vizioli N, Carducci
C, Agost Carrefio C: Serum bile acids and pruritus in hemodialysis
patients. Clin Nephrol 2000; 53: 194-198

Graf H, Kovarik J, Stummvoll HK, Wolf A: Disappearance of
uraemic pruritus after lowering dialysate magnesium concentration.
Br Med J 1979; 2: 1478-1479

Chen YC, Chiu WT, Wu MS: Therapeutic effect of topical gamma-
linolenic acid on refractory uremic pruritus. Am J Kidney Dis 2006;
48: 69-76

Tamimi NA, Mikhail Al Stevens PE: Role of gamma-linolenic acid
in uraemic pruritus. Nephron 1999; 83: 170-171

Young TA, Patel TS, Camacho F, Clark A, Freedman BI, Kaur
M, Fountain J, Williams LL, Yosipovitch G, Fleischer AB Jr: A
pramoxine-based anti-itch lotion is more effective than a control
lotion for the treatment of uremic pruritus in adult hemodialysis
patients. J Dermatolog Treat 2009; 20: 76-81

Breneman DL, Cardone JS, Blumsack RF, Lather RM, Searle EA,
Pollack VE: Topical capsaicin for treatment of hemodialysis-related
pruritus. J Am Acad Dermatol 1992; 26: 91-94

Kuypers DR, Claes K, Evenepoel P, Maes B, Vanrenterghem Y:
A prospective proof of concept study of the efficacy of tacrolimus
ointment on uraemic pruritus (UP) in patients on chronic dialysis
therapy. Nephrol Dial Transplant 2004; 19: 1895-1901

Duque MI, Yosipovitch G, Fleischer AB Jr, Willard J, Freedman
BI: Lack of efficacy of tacrolimus ointment 0.1% for treatment of
hemodialysis-related pruritus: A randomized, double-blind, vehicle-
controlled study. J Am Acad Dermatol 2005; 52: 519-521

Szepietowski JC, Schwartz RA: Uremic pruritus. Int J Dermatol
1998; 37: 247-253

Ada S, Seckin D, Budakoglu I, Ozdemir FN: Treatment of uremic
pruritus with narrowband ultraviolet B phototherapy: An open pilot
study. ] Am Acad Dermatol 2005; 53: 149-151

Pauli-Magnus C, Mikus G, Alscher DM, Kirschner T, Nagel W,
Gugeler N, Risler T, Berger ED, Kuhlmann U, Mettang T: Naltrexone
does not relieve uremic pruritus: results of a randomized, double-
blind, placebo-controlled crossover study. J Am Soc Nephrol 2000;
11: 514-519

Ashmore SD, Jones CH, Newstead CG, Daly MJ, Chrystyn H:
Ondansetron therapy for uremic pruritus in hemodialysis patients.
Am J Kidney Dis 2000; 35: 827-831

Layegh P, Mojahedi MJ, Malekshah PE et al: Effect of oral
granisetron in uremic pruritus. Indian J Dermatol Venereol Leprol
2007; 73: 231-234

12

Turk Neph Dial Transpl 2011; 20 (1): 7-13



Turk Nefroloji Diyaliz ve Transplantasyon Dergisi

A glu E et al: Uremic Pruritus: Still Itchi
Turkish Nephrology, Dialysis and Transplantation Journal sretogtu & et at: remic Fruritus: SULHching

67. Albares MP, Betlloch I, Guijarro J, Vergara G, Pascual JC, Botella R: 71. Bousquet J, Rivory JP, Maheut M, Michel FB, Mion C: Double-
Severe pruritus in a haemodialysed patient: Dramatic improvement blind, placebo-controlled study of nicergoline in the treatment of
with granisetron. Br J Dermatol. 2003; 148: 376-377 pruritus in patients receiving maintenance hemodialysis. J Allergy

68. Pederson JA, Matter BJ, Czerwinski AW, Llach F: Relief of Clin Immunol 1989; 83: 825-828

idiopathic generalized pruritus in dialysis patients treated with  72. Tapia L, Cheigh JS, David DS, Sullivan JF, Saal S, Reidenberg
activated oral charcoal. Ann Intern Med 1980; 93: 446-448 MM, Stenzel KH, Rubin AL: Pruritus in dialysis patients treated

69. Yatzidis H, Digenis P, Tountas C: Heparin treatment of uremic with parenteral lidocaine. N Engl J Med 1977; 296: 261-262

itching. JAMA 1972; 222: 1183

70. Silverberg DS, laina A, Reisin E, Rotzak R, Eliahou HE:
Cholestyramine in uraemic pruritus. Br Med J 1977; 1: 752-753

Turk Neph Dial Transpl 2011; 20 (1): 7-13 13



