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Study Letters

A controlled trial of  narrowband ultraviolet B phototherapy 
for the treatment of  uremic pruritus
Sir,
Chronic renal disease is associated with many cutaneous 
manifestations. Uremic pruritus is very resistant to treatment and 
markedly affects the quality of life.1,2 We performed a controlled 
trial with systematic allocation in order to analyze the effects of 
narrowband ultraviolet B phototherapy in patients suffering from 
uremic pruritus.

The study group comprised thirty consecutive patients with 
Stage IV and V chronic renal disease who attended the outpatient 
clinic of Government Medical College, Kozhikode. from April 
2012 to March 2013. They were referred from the department 
of nephrology for management of pruritus. The study was 
approved by the Institutional Ethics Committee, and written 
informed consent was obtained from all study participants. 
Patients above the age of 18  years, and those having a uremic 
pruritus score of more than 5 on the visual analog scale were 
enrolled for the study. Patients with a history of photosensitivity, 
early renal disease (Stage I, II and III), pregnancy and lactation 
were excluded. Those who had pruritus secondary to other skin 
or systemic diseases were also excluded. Uremic pruritus was 
defined as pruritus appearing shortly before the onset of dialysis, 
with three or more episodes of itching over a period of two weeks. 
The symptoms appeared at least once a day, lasted for at least 
a few minutes and caused discomfort. The itch appeared in a 
regular pattern during preceding six months.3

The patients were allocated alternately to Group A or Group  B, 
which comprised fifteen patients each. Phototherapy was 
administered using the Spiegel series ultraviolet A 18 narrowband 
ultraviolet B 18 whole body phototherapy chamber, marketed 
by DermaIndia. The Group  A patients received narrowband 
ultraviolet B phototherapy every third day for fifteen sessions. 
No antihistamines or topical emollients were used. As all 
of them had type  IV and V skin phototypes, a starting dose of 
200 mJ/cm2 was given, according to the St. John’s phototherapy 
guidelines. It was increased by 10% every successive session, to 
a maximum of 1038 mJ at the end of fifteen sessions. Group  B 
patients were treated only with topical liquid paraffin and oral 
cetirizine  (10  mg/day) for the same duration. All patients were 
followed up to note the improvement of pruritus or side effects 
due to narrowband ultraviolet B phototherapy  (erythema, 
photosensitivity, vesiculobullous lesions or increased pruritus). 
The severity of pruritus was evaluated in both groups using the 
visual analog scale. This was done at baseline, once weekly for 
the first four weeks, and then at the end of the 3rd and 6th month. 
The visual analog scale is a consistent and objective method to 
assess the intensity of pruritus. A questionnaire was used to record 
the distribution, severity, frequency and sleep disturbances during 
the past 24 hours on a scale of 1–10, ranging from no pruritus to 
intractable pruritus.4

Statistical analysis was performed using the statistical package 
for the social sciences 17.0 software. Calculation of frequency 
tables and plotting of graphs was done using the master chart. 
Intergroup comparisons were done by the Mann–Whitney U‑test, 
and intragroup analysis was done by the Friedman and Wilcoxon 
test. The mean age of patients was 45.7  years, with a male to 
female ratio of 2:1. All of them were on maintenance hemodialysis. 
The duration of chronic renal disease was more than six years 
in 21  (70%) patients. Diabetes mellitus was the most common 
cause of chronic renal failure, seen in 16  (53.3%) patients. The 
demographic features, causes and outcome of chronic renal failure 
and associated dermatological diseases are shown in Table  1. 
Twenty (66.7%) patients were on antidiabetic drugs, ten (33.3%) on 
antihypertensives, and four (13.3%) on lipid lowering agents. The 
most common dermatological manifestation was half‑and‑half nails, 
seen in fifteen (50%) patients. Xerosis was seen in thirteen (43.3%) 
patients [Table 2].

No significant differences in clinical features or laboratory results 
were found between the groups at the beginning of the study. The 
blood urea and serum creatinine levels were elevated in all patients. At 
the beginning of the study, the visual analog scale of pruritus ranged 
from 8 to 10 in both groups. Following phototherapy, a decrease 
in pruritus was noticed as early as the fourth session (285 mJ/cm2) 
in Group A. It decreased to a level of 1–3 in all patients after three 
months of therapy. A  maximum of seven sessions  (405  mJ/cm2) 
was required to show improvement. Re‑evaluation at the end of six 
months revealed that this improvement was sustained in all except 
for two patients, whose visual analog scale decreased to 2 at the 
end of three months, but showed a marginal increase to 4 at the 
end of six months. The decrease of pruritus in the control group 
was unremarkable, with scores varying from 7 to 9. At the end of 
the study period, the final treatment outcome revealed a significant 
decrease of pruritus  (P  =  0.001) in the study group compared to 
the control group [Table 3]. No side effects were observed due to 
narrowband ultraviolet B phototherapy, probably due to the short 
duration and low dose. At the end of the study, the blood urea and 
serum creatinine levels remained unchanged in both groups.

The mechanism of action of phototherapy in the reduction of 
pruritus is unclear. Photo‑inactivation of pruritogenic substances, 
formation of photo‑adducts with antipruritic effects, and production 
of vitamin D that alters divalent ions have been suggested as 
possible reasons.5 In addition, ultraviolet B phototherapy attenuates 
T‑helper 1 cell differentiation and decreases the production of 
interleukin‑2.6

The small sample size, short duration of follow‑up, lack of blinding 
and allocation concealment were the limitations of our study. The 
results demonstrate that narrowband ultraviolet B phototherapy may 
be considered as an effective therapeutic option for the treatment of 
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the intractable uremic pruritus. Better designed studies are needed to 
confirm its long‑term efficacy and safety.
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Table 2: Dermatological manifestations in the study group

Dermatological 
manifestations

Group I, 
n=15 (50%)

Group II, 
n=15 (50%)

Total (%), 
n=30

Half and half nail 6 (20) 9 (30) 15 (50)
Xerosis 3 (10) 10 (33.3) 13 (43.3)
Hyperpigmentation 5 (16.7) 5 (16.7) 10 (33.3)
Diffuse alopecia 1 (3.3) 2 (6.7) 3 (10)
Xerostomia 2 (6.7) 0 (0) 2 (6.7)
Teeth indentation 2 (6.7) 0 (0) 2 (6.7)
Grayish white nail 0 (0) 2 (6.7) 2 (6.7)
Glossitis 0 (0) 1 (3.3) 1 (3.3)
Ichthyosis 1 (3.3) 0 (0) 1 (3.3)
Group I: Patients on NBUVB, Group II: Patients not on NBUVB. 
NBUVB: Narrowband ultraviolet B

Table 3: Visual analog scale score in the study group

Visits NBUVB group 
Mean VAS 
score (SD)

P Control group 
Mean VAS 
score (SD)

P

Initial 9.13 (0.4) ‑ 9.1 (0.6) ‑
After 1 month 1.9 (0.4) 0.000 8.8 (0.7) 0.025
After 3 months 1.9 (0.4) 0.000 8.8 (0.7) 0.025
After 6 months 2.4 (0.8) 0.001 8.8 (0.7) 0.025
VAS: Visual analog scale, SD: Standard deviation, NBUVB: Narrowband 
ultraviolet B

Table 1: Demographic and clinical features of the study group

Demographic 
characteristics

Group I, 
n=15 (50%)

Group II, 
n=15 (50%)

Total (%), 
n=30

Age (years)
26-35 1 (3.3) 2 (6.7) 3 (10)
36-45 4 (13.3) 3 (10) 7 (23.3)
46-55 8 (26.7) 2 (6.7) 10 (33.3)
56-65 0 (0) 6 (20) 6 (20)
66-75 2 (6.7) 1 (3.3) 3 (10)
>75 0 (0) 1 (3.3) 1 (3.3)

Causes of chronic renal 
failure

Diabetes 8 (26.7) 8 (26.7) 16 (53.4)
Hypertension 3 (10) 3 (10) 6 (20)
Diabetes and hypertension 2 (6.7) 2 (6.7) 4 (13.3)
Drug induced 1 (3.3) 1 (3.3) 2 (6.7)
Nephrotic syndrome 1 (3.3) 0 (0) 1 (3.3)
Obstructive nephropathy 0 (0) 1 (3.3) 1 (3.3)

Outcome of renal failure
Recurrent urinary tract 
infection

10 (33.3) 13 (43.3) 23 (76.7)

Anemia 15 (50) 15 (50) 30 (100)
Edema 13 (43.3) 12 (40) 25 (83.3)
Fatigue 12 (40) 10 (33.3) 22 (73.3)
Oliguria 7 (23.3) 8 (26.7) 15 (50)
Hematuria 4 (13.3) 6 (20) 10 (33.3)

Associated dermatological 
disease

Tinea versicolor 1 (3.3) 3 (10) 4 (13.3)
Tinea corporis 4 (13.3) 2 (6.7) 6 (20)
Eczema 3 (10) 2 (6.7) 5 (16.7)
Psoriasis 1 (3.3) 0 (0) 1 (3.3)
Neurodermatitis 1 (3.3) 3 (10) 4 (13.3)
Cellulitis 0 (0) 1 (3.3) 1 (3.3)

Group I: Patients on NBUVB, Group II: Patients not on NBUVB. 
NBUVB: Narrowband ultraviolet B
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In vitro antifungal susceptibility of  Malassezia isolates 
from pityriasis versicolor lesions
Sir,
Pityriasis versicolor is the only human disease for which Malassezia 
has been fully established as a pathogen. The genus Malassezia 
includes 15 lipophilic species with the recent addition of one new 
species “Malassezia arunalokei”. Traditionally, Malassezia furfur, 
Malassezia sympodialis, Malassezia globosa and Malassezia 
restricta have been considered the major pathogenic species 
implicated in dermatological disorders.1,2 Since Malassezia species 
are a part of the normal flora of skin, it is impossible to eradicate 
them permanently by topical and systemic antifungals resulting in 
relapses in predisposed individuals. Antifungal susceptibility testing 
is warranted for Malassezia yeasts, as they are implicated in both 
cutaneous and invasive infections in humans.

Because of the lipophilic nature, antifungal susceptibility testing of 
Malassezia yeasts is still a problem and hence, little work has been 
published on the in vitro susceptibilities of Malassezia to various 
antifungal agents. Various workers have evaluated the  antifungal 
susceptibility of Malassezia employing modified Clinical Laboratory 
Standard Institute  (CLSI) broth microdilution technique, using 
different culture media. These studies have reported significant 
variations in minimum inhibitory concentrations resulting in 
erroneous susceptibility classification. Hence, the present study 
aimed at the evaluation of in  vitro susceptibility of Malassezia 
species to amphotericin B, ketoconazole, fluconazole, itraconazole 
and voriconazole by Clinical Laboratory Standard Institute (CLSI) 
protocol M27‑A3 using modified Christensen’s urea broth.3,4

During the period 2012‑2015, in the Department of Microbiology, 
Gauhati Medical college, Assam, Malassezia species were isolated 
from 290  patients with pityriasis versicolor and identified as 
M furfur  (241), M.  globosa  (27), M.  restricta  (8), M.  obtusa  (7), 
M. sympodialis (5), M. slooffiae (1) and M. japonica (1) by polymerase 
chain reaction‑restriction fragment length polymorphism (PCR‑RFLP) 
of 26SrDNA region followed by sequencing.5 Reference strains of 
Malassezia (M. furfur Microbial Type Culture Collection, Institute of 
Microbial Technology, Chandigarh, India, MTCC1374, M. globosa 

Centraalbureau Schimmelcultures‑KNAW Fungal Biodiversity 
Centre, Utrecht, the Netherlands CBS7886, M.  restricta CBS7877, 
M. japonica CBS9432, M. slooffiae CBS7956 and M. pachydermatis 
MTCC1369) and quality control strains C. albicans ATCC (American 
Type Culture Collection) 90028 and C. krusei (American Type Culture 
Collection) 6258 were tested as controls. 

The concentration of the yeast suspensions (106 cfu/ml) 
were adjusted by spectrophotometer.4 Stock suspensions of 
amphotericin B, ketoconazole, fluconazole, itraconazole and 
voriconazole  (Sigma‑Aldrich, USA), were prepared in dimethyl 
sulfoxide. The different drug concentrations varied between 
0.125‑64 μg/ml for fluconazole and between 0.0313‑16 μg/ml for 
all other antifungals. Antifungal susceptibility testing was performed 
in 96‑well microtiter plates and cultures were incubated at 
32°C ± 2°C for 96 hours for M. globosa and M. restricta and 72 hours 
for other species.3,4 The final mean optical density obtained for each 
antifungal concentration was expressed as percentage of growth 
control. For azoles, the minimum inhibitory concentration endpoints 
of the antifungals were defined as the lowest drug concentrations that 
showed an optical density of ≤50% of that of the (drug‑free) growth 
control. For amphotericin B, minimum inhibitory concentration 
endpoint was defined as the lowest concentration that completely 
inhibited growth.4

Table  1 summarizes the minimum inhibitory concentration 
(range, geometric mean & mode) and minimum inhibitory 
concentrations where 50% and 90% of the isolates were 
inhibited (MIC50 and MIC90) obtained for the antifungal drugs. The 
minimum inhibitory concentration of ketoconazole, itraconazole 
and voriconazole was 1 μg/ml for 90% of the M. furfur and 
M. globosa isolates; however, the minimum inhibitory concentration 
of amphotericin B for M. furfur was higher than that for M. globosa 
(1 μg/ml versus 0.5 μg/ml). Fluconazole minimum inhibitory 
concentrations were higher than other azoles and ranged from 
≤0.12 to >64 μg/ml for M. furfur, ≤0.12 to 8 μg/ml for M. globosa 
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