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Topical Capsaicin Therapy for Uremic Pruritus in Patients on 
Hemodialysis

Atieh Makhlough

Introduction. Pruritus is one of the common problems in patients 
on hemodialysis. There are several causes for pruritus, and different 
treatment modalities are applied to control it. The aim of this study 
was to evaluate the therapeutic effect of capsaicin on pruritus, 
compared with placebo, in patients on hemodialysis. 
Materials and Methods. This randomized double-blinded cross-
over clinical trial was performed on 34 patients on hemodialysis 
with uremic pruritus. The patients were divided into 2 groups, 
one group received capsaicin 0.03% and the other, placebo, for 
4 weeks. Treatment was stopped for 2 weeks as washout period 
and continued as a cross-over technique. Pruritus scores were 
analyzed and compared.
Results. Thirty-four patients on long-term hemodialysis, 14 men and 
20 women with a mean age of 57.0 ± 18.6 years were studied. The 
mean of pruritus score before capsaicin treatment was 15.9 ± 6.3, 
which was reduced to 6.4 ± 3.9, 4.7 ± 3.1, 3.2 ± 2.9, and 2.5 ± 2.5 on 
weeks 1 to 4, respectively (P < .001). In the placebo group, pruritus 
score before treatment was 15.0 ± 6.0 on average, and it was 11.7 ± 5.8,  
9.4 ± 5.9, 7.9 ± 5.5, and 7.2 ± 5.5, respectively, on weeks 1 to 4 (P < 
.001). There was no significant difference in pruritus scores before the 
treatment between the two groups, but after each week, the difference 
was significant (P < .001). Repeated measurement test showed that 
decreasing in pruritus severity in the capsaicin group was more 
than that in the placebo group during treatment period (P < .001).
Conclusions. Capsaicin is a new safe and effective topical treatment for 
hemodialysis-induced pruritus in patients with end-stage renal disease.
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INTRODUCTION
Pruritus often constitutes a major problem for 

patients with end-stage renal disease (ESRD). 
Unfortunately, dialysis has only a slight improving 
impact on pruritus. Therefore, it is quite frustrating 
that an ever-increasing number of patients on 
hemodialysis, waiting for transplantation, suffer 
from this tormenting symptom for a long time. 
According to most sources, more than half of patients 
undergoing hemodialysis complain of varying 
degrees of pruritus.1-5 Different mechanisms have 
explained this problem; current theories include 
secondary hyperparathyroidism, histamine release, 
allergic sensitization, proliferation of skin mast 

cells, iron deficiency anemia, hypervitaminosis 
A, xerosis, neuropathy and neurological changes, 
opioids system involvement, expression of cytokines, 
serum bile acids, nitric oxide, or some combination 
of these.6-10 

Management  inc ludes  administrat ion of 
moisturizers, topical steroids, antihistamines, 
phototherapy (ultraviolet B light), cholestyramine, 
erythropoietin, and ondansetron. Only a few 
patients truly benefit from any of these therapeutic 
regimens.11-13 Capsaicin (trans-8-methyl-N-vanillyl-
6-nonenamide) is an alkaloid naturally found in 
many botanical species of the night-shade plant 
family (Solanacea) and has successfully been used 
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for the treatment of multiple types of pruritus.13 
Evidence suggests that capsaicin exercises an 
active depressant effect in the synthesis, storage, 
transport, and release of substance P. Substance P is 
thought to be an important neuropeptide that acts 
as a mediator of pain and itching impulses from 
the periphery to the central nervous system.14 Few 
studies have investigated the local effects of topical 
application of capsaicin in different conditions with 
pruritus, including ESRD. The aim of this study 
was to investigate the effect of topical treatment 
with capsaicin 0.03% on uremic-induced pruritus 
in patients with ESRD on long-term hemodialysis.

MATERIALS AND METHODS
Study Design

This study was a randomized double-blinded 
cross-over controlled trial of the effect of topical 
capsaicin on pruritus in patients on hemodialysis 
compared with placebo. The study was carried out 
from July 2007 to February 2008 at Imam Hospital, 
affiliated to Mazandaran University of Medical 
Sciences, Sari, Iran. The study protocol was approved 
by the institutional ethics committee and informed 
written consent was obtained from all the patients 
participated in study. The study was conducted in 
accordance with the Guideline for Good Clinical 
Practice and the Declaration of Helsinki.

Patients
A total of 34 patients with ESRD on hemodialysis 

with a Kt/V greater than 1.2 for at least 3 months were 
included in the study. They suffered from pruritus 
with no response to common treatment options. All 
of the patients were on hemodialysis 2 to 3 times per 
week for 3 to 4 hours. Nonresponsiveness was defined 
as persistent pruritus after 3 months of treatment with 
other drugs, reported subjectively by the patients.12 
Patients were excluded from the study if they had 
a history of systemic therapy for pruritus started in 
the past month or local therapy started in the past 2 
weeks (eg, immunosuppressive drugs, cholestiramine, 
capsaicin, opioid agonists and antagonists, 
antiseretionin, glococorticoids, thalidomide, sedative 
drugs and ultraviolet B) or if they had hepatobiliary 
diseases (based on history and liver function tests), 
malignancies, hyperparathyroidism (based on plasma 
parathyroid hormone), dermatitis, dermatologic 
diseases (eg, scabies and pediculosis, according to 
dermatologist consultant), hyperphosphathemia 

(serum phosphorous level > 5.5 mg/dL and calcium× 
phosphorous product > 60.7,13 

Study Procedures
The patients were equally divided and randomly 

assigned by lottery into 2 groups as following: the 
study group, in which the patients received Capsian 
0.03% ointment (capsaicin 0.03%, Goldaru, Iran), and 
the control group, in which the patients received 
placebo (prepared in the Pharmacology Institute 
of Mazandaran University of Medical Science). 
The placebo was prepared in a same size and 
color packages as Capsian 0.03% ointment tubes. 

Seventeen patients received capsaicin 0.03% 
ointment and 17 received placebo ointment, to 
be rubbed on the pruritus patches 4 times daily 
for 4 weeks. After this period, the treatment was 
stopped for 2 weeks as the washout period, and 
it continued in a cross-over fashion. The patients 
were evaluated at the beginning of the study and 
at the end of weeks 1, 2, 3, and 4 of each study 
period. Each evaluation included a limited physical 
examination and the assessment of the severity 
of pruritus. The score was assessed by the same 
investigator for all patients at each time of the 
study. For evaluation of itching, we modified a 
detailed score proposed by Duo.15,16 The scoring of 
pruritus was according to the severity of pruritus, 
distribution of pruritus, and sleep disorder:

Total scoring of pruritus = (severity of pruritus × 
distribution of pruritus) + sleep disorder scoring17

The pruritus severity was monitored as follows: 
a slight itching sensation without necessity of 
scratching, 1 point; itching that necessitates 
scratching, but without excoriations, 2 points; 
itching that necessitates scratching accompanied 
by excoriation, 4 points; and pruritus causing total 
restlessness, 5 points.17,18 Distribution of pruritus 
was scored as follows: pruritus in 2 areas of the 
body or less, 1 point; pruritus in more than 2 areas 
of the body, 2 points; and generalized pruritus, 
3 points. Sleep disorder was scored as follows: 
every waking up due to pruritus received 2 points 
(maximum 10 points) and every scratching due to 
pruritus received 1 point (maximum 5 points).15-17

The patients were advised to continue hygienic 
and drying methods. All of the patients received 
clinical examinations and were asked about adverse 
effects and whether they wanted to continue to 
participate in the study.
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Statistical Analyses
Values were expressed as the mean ± standard 

deviation. The significance of a difference between  
measurements in a group and two groups was calculated  
using the t test, paired t test, and repeat measurement 
analysis of variance test, where appropriate. A P 
value less than .05 was considered to be significant.

RESULTS
A total of 34 patients with ESRD, 14 men and 

20 women, with a mean age of 57.0 ± 18.6 years 
were enrolled in this study. The mean hemodialysis 
period was 25 ± 15 months. The mean plasma 
parathyroid hormone level was 185.0 ± 121.7 pg/mL 
and the mean serum alkaline phosphatase level was 
266 ± 109 IU/L. Causes of ESRD was hypertension 
in 14 patients (41.2%), diabetes mellitus in 12 
(35.3%), glomerulonephritis in 1 (2.8%), urological 
problems in 1 (2.8%), and unknown in 6 (17.6%).

The mean pruritus scores before and after each 
week of treatment in the study group were 15.9 ± 6.3,  
6.4 ± 3.9, 4.7 ± 3.1, 3.2 ± 2.9, and 2.5 ± 2.5, respectively 
(P < .001), and those were 15.0 ± 6.0, 11.7 ± 5.8,  
9.4 ± 5.9, 7.9 ± 5.5, and 7.2 ± 5.5 in the control group 
(P < .001). There was no significant difference in 
the pruritus score before treatment between two 
groups, but the scores were significantly different 
after weeks 1, 2, 3, and 4 of the treatment (Table). 
Repeated measurement test showed that decreasing 
in pruritus severity in the study group was more 
than that in the placebo group during the treatment 
period (P < .001), and there was a linear correlation 
between pruritus severity and time (Figure).

In the control group, capsaicin 0.03% ointment 
induced skin burning in all of the patients after the 
1st week. Severe skin burning was observed in 1 
patient (2.8%), moderate in 10 (29.4%), and mild in 
23 (67.6%), but the skin burning severity decreased 
during next weeks and this decreasing was 
significant (P = .01). No significant complications 
were observed in the controls.

DISCUSSION
Pruritus is one of the most prevalent presentations 

of uremia that occurs in 10% to 85% of patients 
on hemodialysis.5,17-19 In this study, we found 
beneficial effects of topical capsaicin ointment in 
concentrations of 0.03% on pruritus among patients 
on hemodialysis. Our study demonstrated that 
capsaicin can be used successfully to treat pruritus 
with no serious adverse effect. Patients in this study 
experienced dramatic itching relief after treatment 
compared with those who received a placebo. In 
a case-control study, Weisshaar and colleagues 
found that capsaicin did not affect pruritus during 
hemodialysis period in patients with ESRD, and 
they reported that itching does not vary significantly 
before and after hemodialysis.13 They applied 
capsaicin for 1 week and this result may be due 
to the short application time of the drug in their 
study, while we applied capsaicin for 4 weeks and 
observed good results. This can be explained by the 
longer time of application in our study. A study by 
Cho and associates prospectively assessed the role 
of capsaicin in hemodialysis-induced pruritus and 
reported that it can reduce the severity of itching 
in these patients.20 Breneman and colleagues also 
observed a good effect of capsaicin 0.025% in 
improving pruritus with no significant complication 
in patients on hemodialysis.21

Capsaicin is a natural alkaloid extracted from 
red chili pepper. Its pharmacological action is 
mainly depletion of substance P from sensory 
neurons. Capsaicin binds specifically to type C 
sensory neurons and induces release of substance 
P, followed by inhibition of synthesis, transport, 
and storage of this neuropeptide. Topical capsaicin 

Study Time Capsaicin Placebo P
Baseline 15.9 ± 6.3 15.0 ± 6.0 .57
Week 1 6.4 ± 3.9 11.7 ± 5.8 < .001
Week 2 4.7 ± 3.1 9.4 ± 5.9 < .001
Week 3 3.2 ± 2.9 7.9 ± 5.5 < .001
Week 4 2.5 ± 2.5 7.2 ± 5.5 < .001

Mean Pruritus Scores Before and After Each Week During The 
Treatment Period for Capsaicin and Control Groups

Pruritus Scores in Capsaicin and Control Groups
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has been described as a safe and effective medicine 
for the relief of pain associated with post-herpetic 
neuralgia, rheumatoid arthritis, and several other 
pain-related conditions. It has also been shown 
that capsaicin is effective in the treatment of 
histamine-induced pruritus, aquagenic pruritus, 
itching associated with uremia, nodular prurigo, and 
pruritus related to postmastectomy syndrome.14,22

In this study, we observed only a 3% severe 
complication of the drug, and our patients did 
not suffer any significant side effect of capsaicin 
0.03% ointment. Although appropriate effect of 
capsaicin in pruritus, the placebo had a good effect 
in controlling of hemodialysis-related pruritus, 
our placebo had an emollient property that can 
be applied to control pruritus.

CONCLUSIONS
In summary, topical administration of capsaicin 

0.03% ointment can be a new promising approach 
to the treatment of hemodialysis-induced pruritus. 
This concentration of the drug was significantly 
effective and safe in our patients.

CONFLICT OF INTEREST
None declared.

REFERENCES
1.	Urbonas A, Schwartz RA, Szepietowski JC. Uremic 

pruritus-an update. Am J Nephrol. 2001;21:343-50.

2.	Stahle-Backdahl M. Uremic pruritus. Clinical and 
experimental studies. Acta Derm Venereol (Stockh). 
1989;145(suppl):1-38.

3.	Virga G, Visentin I, La Milia V, Bonadonna A. Inflammation 
and pruritus in hemodialysis patients. Nephrol Dial 
Transplant. 2002;17:2164-9.

4.	Greaves MW. Pruritus. In: Champion RH, Burton JL, Burns 
DA, Breathnach SM, editors. Textbook of dermatology. 6th 
ed. London: Blackwell Science; 1998. p. 623.

5.	Akhyani M, Ganji MR, Samadi N, Khamesan B, 
Daneshpazhooh M. Pruritus in hemodialysis patients. 
BMC Dermatol. 2005;5:1-6.

6.	Okada K, Matsumoto K. Effect of skin care with emollient 
containing high water content on mild uremic pruritus. 
Ther Apher Dial. 2004;80:414-22.

7.	Groene D, Martus P, Heyer G. Doxepin affects 
acetylcholine induced cutaneous reactions in atopic 
eczema. Exp Dermatol. 2001;10:110-7.

8.	Hosogi M, Schmelz M, Miyachi Y, Ikoma A. Bradykinin is 
a potent pruritogen in atopic dermatitis: a switch from pain 
to itch. Pain. 2006;126:16-23. 

9.	Weisshaar E, Dunker N, Domröse U, Neumann KH, 

Gollnick H. Plasma serotonin and histamine levels 
in hemodialysis-related pruritus are not significantly 
influenced by 5-HT3 receptor blocker and antihistaminic 
therapy. Clin Nephrol. 2003;59:124-9.

10.	Thomsen JS, Benfeldt E, Jensen SB, Serup J, Menné T. 
Topically applied aspirin decreases histamine-induced 
wheal and flare reactions in normal and SLS-inflamed 
skin, but does not decrease itch. A randomized, double- 
blind and placebo- controlled human study. Acta Derm 
Venerol. 2002;82:30-5. 

11.	Schwartz IF, Iaina A. Management of uremic pruritus. 
Semin Dial. 2000;13:177-80.

12.	Lugon JR. Uremic pruritus: A review. Hemodial Int. 
2005;9:180-8.

13.	Weisshaar E, Dunker N, Gollnick H. Topical capsaicin 
therapy in humans with hemodialysis-related pruritus. 
Neurosci Lett. 2003;345:192-4.

14.	Lysy J, Sistiery-Ittah M, Israelit Y, et al. Topical capsaicin-a 
novel and effective treatment for idiopathic intractable 
pruritus ani: a randomised, placebo controlled, crossover 
study. Gut. 2003;52:1323-6.

15.	Duo LJ. Electrical needle therapy of uremic pruritus. 
Nephron. 1979;47:179-83.

16.	Mettang T, Fritz P, Weber J, Machleidt C, Hubl 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;34:136-41. 

17.	Stahl-Backdahl M. Pruritus in hemodialysis patients. Skin 
Pharmacol. 1992;1:14-20.

18.	Carmichael AJ, Renal itch. In: Bernhard JD, editor. Itch: 
mechanisms and management of pruritus. New York, NY: 
McGraw-Hill; 1992. p. 217-28.

19.	Ashmore SD, Jones CH, Newstead CG, Daly MJ, 
Chrystyn H. Ondansetron therapy for uremic pruritus in 
hemodialysis patients. Am J Kidney Dis. 2000;5:827-31.

20.	Cho YL, Huang HN, Tarng DC. Uremic pruritus: role of 
parathyroid hormone and substance P. J Am Dermatol. 
1997;36:538-9.

21.	Breneman DL, Cardone JS, Blumsack RF. Topical 
capsaicin for treatment of hemodialysis related pruritus. J 
Am Acad Dermatol. 1992;26:91-4.

22.	Hautkappe M, Roizen MF, Toledano A, et al. Review of the 
effectiveness of capsaicin for painful cutaneous disorders 
and neural dysfunction. Clin J Pain. 1998;14:97-106.

Correspondence to:
Atieh Makhlough, MD
Department of Nephrology, Imam Khomeini Hospital, 
Mazandaran University of Medical Sciences, Sari, Iran
Tel: +98 151 223 4506
Fax: +98 151 223 4506
E-mail: makhlough_a@yahoo.com

Received May 2009
Revised August 2000
Accepted September 2009


