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Comparative evaluation of NBUVB phototherapy 
and PUVA photochemotherapy in chronic plaque 
psoriasis

Surabhi Dayal, Mayanka1, V. K. Jain

INTRODUCTION

Psoralen UV-A (PUVA) is an established therapy for 
psoriasis.[1] There is, however, increasing concern 
about the long-term safety of PUVA because of the 
now well-documented increased risk of nonmelanoma 
skin cancer and, more recently, reported risk of  
melanoma.[2-5] Studies of wavelength-dependence 
of the response of psoriasis to UVB (290–320 nm) 
phototherapy have led to the development of the TL-
01 fluorescent UVB lamp in which 83% of the UV 
emission is at 311 ± 2 nm, a spectral region known to 
be effective at clearing psoriasis.[6] The development 
of the TL-O1 lamp with higher therapeutic potential 
than broad-band UVB source and less carcinogenic 
risk than PUVA has led to the continuously growing 
use of NBUVB therapy in psoriasis.[7,8]

Although PUVA therapy of psoriasis is clearly 

more effective than conventional broad-band 
phototherapy,[9-12] there are few studies available 
comparing PUVA with the new modality of NBUVB 
phototherapy.[13-16] These studies have suggested that 
NBUVB may have therapeutic efficacy equal to PUVA. 
If this is confirmed, this would be of considerable 
importance because NBUVB is likely to be devoid of 
side-effects and will be considerably safe in the long 
term than PUVA. Therefore, we planned to undertake 
a trial comparing twice-weekly PUVA and NBUVB 
phototherapy for the treatment of psoriasis in terms of 
efficacy, time to clear and adverse effects.

METHODS

Sixty patients of chronic plaque psoriasis, with at least 
25% of the body surface area involvement (according to 
rule of nine[17]), attending the outpatient department of 
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PGIMS, Rohtak, were taken up for the study.The study 
was approved by the ethical committee. The patients 
were selected between Feb 2004 and May 2005. The 
duration of therapy was 3 months or till the patients 
achieved 75% reduction in the psoriasis area severity 
index (PASI) score, whichever was earlier. Exclusion 
criteria included age younger than 16 years or more 
than 60 years, pregnancy or lactation, patients who had 
taken any specific antipsoriatic treatment within the 
last 4 weeks, renal or hepatic disease, history suggestive 
of photosensitivity, previous failure or intolerance 
to phototherapy, any history suggestive of malignant 
melanoma or squamous cell carcinoma or polymorphic 
light eruptions or on immunosuppressive agents.

PASI[18] and detailed dermatological examination 
was performed in all the patients. The patients were 
then randomly divided into two groups of 30 each. 
To ensure proper randomization, patients who met 
the inclusion criteria and were reporting on Monday, 
Wednesday and Friday were administered NBUVB 
therapy and those who reported on Tuesday, Thursday 
and Saturday were administered UVA therapy. 
Group-I included 30 patients who were given NBUVB 
phototherapy and Group-II included 30 patients who 
were given 8methoxsalen PUVA therapy. Informed 
written consent was obtained prior to both NBUVB 
and PUVA therapy.

Patients of Group-1 were treated with NBUVB as a 
monotherapy in a phototherapy unit (V-care NBUVB 
therapy unit) as source of irradiation. A standard 
initial NBUVB dose of 280 mj/cm2 for skin type IV 
or V (representative of our local population) was  
started.[19,20]

Patients of Group-II were given Oral-8MOP crystalline 
tablets at a dose of 0.6 mg/kg body weight 2 h before 
UV-A exposure and were then exposed to UV-A 
irradiation in a UV-A phototherapy unit (V care UVA 
therapy unit). Standard initial UV-A dose for the 
Indian skin type IV or V of 2 J/cm2 was started.[21,22]

In both the groups, phototherapy was administered 
twice weekly on Monday and Thursday (i.e., on 
nonconsecutive days). The irradiation dose was 
increased by 20% of the previous dose on each 
subsequent visit. The grade of erythema, pigmentation, 
pruritus and any adverse effect was recorded at 
each visit. If symptomatic erythema (burning, pain 
or blistering) developed, the irradiation dose was 

decreased by 50% of the burning dose and, thereafter, 
the dose was increased by 10% on the subsequent 
visit.[16] During phototherapy, the patients wore UV-
protective goggles and the genitalia was shielded.

All patients of both the groups were examined by the 
same dermatologist at each visit up to 3 months. PASI 
scoring was carried out again at 4 weeks, 8 weeks and 
12 weeks of therapy. The patient was considered in 
remission when there was 75% reduction in PASI 
score.[23] Results were statistically analyzed using the 
Mann–Whitney test.[16]

All the patients were monitored for adverse effects. 
The grade of erythema, tanning, pruritus and any 
other adverse effect was recorded at each visit.

RESULTS

Of the 60 patients studied, 30 received NBUVB (TL-
O1) phototherapy (Group-1) and 30 patients received 
PUVA therapy (Group-II). The two groups were well 
matched for age, sex, skin type, involvement of body 
surface area and PASI score. The maximum number 
of patients, in both narrow-band UV-B and PUVA 
group, were seen in the age group of 21–40 years. The 
minimum age taken was 16 years and the maximum 
was 55 years. The mean age of NBUVB was 32.1 
years and the mean age of the PUVA group was 32.45 
years. The difference in ages of two groups was not 
statistically significant (P > 0.05). Therefore, the 
two groups were comparable in terms of age of the 
patients. In the NBUVB group, there were 18 males 
and 12 females, with a male:female ratio of 3:2, and 
in the PUVA group, there were 22 males and eight 
females, with a male:female ratio of 2.7:1. In both the 
groups, males outnumbered females.

In the NBUVB group, 21 patients had involvement of 
body surface area between 25% and 50%, and nine 
patients had involvement of body surface area between 
50% and 75%. In the PUVA group, 19 patients had 
involvement of body surface area between 25% and 
50% and 11 patients had involvement of body surface 
area between 50% and 75%. In both the groups, all the 
patients had involvement of at least 25% of the body 
surface area. In the NBUVB group, the total duration 
of disease at the time of inclusion in this study ranged 
between 6 months and 27 years. In the PUVA group, 
the total duration of disease at the time of inclusion 
ranged between 6 months and 30 years.
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PASI score in psoriatic patients included in the 
NBUVB group before start of therapy ranged from 12.2 
to 30.6 (mean, 16.82 ± 3.90 SD). PASI in the psoriatic 
patients included in the PUVA group before start of 
therapy ranged from 16.4 to 34.8 (mean, 21.6 ± 4.42 
SD). The difference in ages of the two groups was 
not statistically significant (P > 0.05). Therefore, the 
psoriatic patients included for the study in the two 
groups were comparable in terms of PASI scoring.

At the end of 3 months of therapy, all the patients of 
both the groups achieved >75% clearance or complete 
clearance. The posttreatment PASI score of patients 
who were given NBUVB therapy ranged from 0 to 3.2 
(mean, l.6 ± 1.2), while the posttreatment PASI scoring 
of patients who were given PUVA ranged from 0 to 2.6 
(mean, 1.39 ± 0.78). The difference in PASI scoring 
after 3 months of therapy between the NBUVB group 
and the PUVA group was not statistically significant  
(P > 0.05) [Table 1].

The mean cumulative dose required for clearance in 
the NBUVB group was 1.16 J/cm2 while in the PUVA 
group it was 7.4 J/cm2. The cumulative clearance 
dose was statistically significantly lower in the 
NBUVB group than in the PUVA group (P < 0.05) 
[Figures 1 and 2].

In patients receiving NBUVB phototherapy, the 
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Figure 1a: Before Psoralen UV-A therapy

Figure 2a: Before NBUVB therapy

Figure 1b: After 78 doses of Psoralen UV-A therapy

Figure 2b: After 87 doses of NBUVB therapy

Table 1: After 3 months of therapy

NBUVB PUVA P-value
PASI score, range;
Mean

0–3.2
1.61 ± 1.2

0–2.6
1.39 ± 0.39 >0.05

Mean cumulative 
clearance dose (J/cm2)

1.16 7.4 <0.05

No. of treatments
Mean

10–32
16.4 ± 4.13

6–26
12.7 ± 4.99 <0.05

No. of days to clear, 
range
Mean

45–86
65.6 ± 14.59

35–80
49.2 ± 20.8 <0.05
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number of treatments required for clearance of 
psoriasis ranged from 10 to 32 (mean, 16.4 ± 4.13), 
which were statistically significant higher (P < 0.05) 
than the number of treatments required for clearance 
in patients receiving PUVA, which ranged from 6 to 
26 (mean, 12.7 ± 4.9). The number of days to clear 
psoriasis in patients receiving NBUVB therapy (range, 
45–86 days; mean, 65.6 + 14.09) was also higher than 
that in the PUVA group (range, 35–80 days; mean, 49.2 
+ 20.8). The difference was statistically significant (P 
< 0.05).

As far as adverse effects were concerned, all patients 
(100%) in both the groups developed grade-1 erythema. 
However, grade-II erythema was observed more 
frequently in the PUVA group (70%) as compared to 
the NBUVB group (40%). Eighty percent of the PUVA 
group patients had pruritus and 75% experienced 
nausea and vertigo, while in the NBUVB group, only 
30% experienced nausea and vertigo. Ninety percent 
of the PUVA group patients complained of headache 
while in the NBUVB group, only 45% complained of 
headache. Patients in the PUVA group experienced 
more diffuse hair fall (70%) as compared to those in 
the NBUVB group (30%).

DISCUSSION

The newer modality, NBUVB phototherapy, is a 
potential advance in UVB-based phototherapy and is 
increasingly being used in the treatment of psoriasis. 
With regards to the relative therapeutic effectiveness 
of NBUVB and PUVA, however, only sparse data are 
available.[13-16] There are few studies comparing PUVA 
with this new modality of NBUVB, and most of these 
earlier studies have compared these two modalities 
using half-body comparison.

The present study was therefore undertaken in which 
we compared whole-body NBUVB phototherapy 
with whole-body PUVA in chronic plaque psoriasis. 
The patients were randomly divided into two groups 
and were treated with either twice-weekly NBUVB 
phototherapy or twice-weekly 8-MOP PUVA for 3 
months. Both groups were well matched in terms of 
age, sex, duration of illness and pretreatment PASI 
scoring.

At the end of 3 months of therapy, all the patients in 
both groups were totally clear of psoriasis and the 
difference in the PASI scoring between the two groups 

was not statistically significant (P > 0.05). All the 
patients in both the groups achieved >75% reduction 
in PASI score. However, the mean cumulative 
clearance dose in the NBUVB group was statistically 
significantly lower than that for the PUVA group (P 
< 0.05). In our study, we found that the number of 
treatments and number of doses required for clearance 
in the PUVA group were statistically fewer than that 
required in the NBUVB group (P < 0.05).

Our findings are in agreement with the study performed 
by Gordan et al.,[14] who randomized 100 patients of 
plaque psoriasis to receive either PUVA or NBUVB, 
and have shown that clearance of psoriasis was faster 
with fewer number of treatments and days to clear in 
significantly greater proportion of patients using PUVA 
as compared to NBUVB. They have also observed that 
the cumulative clearance dose for the NBUVB group 
was significantly lower than the PUVA group.

In an open, randomized and controlled study conducted 
by Markham et al.,[16] 54 chronic plaque psoriatics 
were treated with an equierythemogenic dosage of 
either thrice-weekly TL-O1 NBUVB or twice-weekly 
8-MOP PUVA until completely clear. They concluded 
that patients in the PUVA group required significantly 
fewer treatments than patients in the NBUVB group, 
which is similar to our finding. However, they also 
showed that there was no statistically significant 
difference in the number of days to clear the psoriasis 
between the two groups. This is contrary to observation 
of our study, in which we found that the number of 
days to clear psoriasis was significantly higher in the 
NBUVB group. This may be due to the fact that, in 
our study, patients of both the groups received twice-
weekly therapy. We chose to give twice-weekly therapy 
in both the groups to make a direct comparison of the 
two treatment modalities.

Advese effects like grade-I erythema developed in 
all patients in both groups, indicating that both 
treatment modalities are erythemogenic. But, grade-
II erythema and other adverse effects like nausea, 
vertigo, headache, pruritus and diffuse hair fall was 
observed more commonly in the PUVA group. This 
is in agreement with Markham and Collins,[24] who 
have also reported fewer side-effects with NBUVB 
(TL-01) as compared to PUVA in an audit of adverse 
effects of oral 8MOP PUVA and NBUVB (TL-0l) in the 
management of chronic plaque psoriasis.
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In conclusion, our study has shown that patients 
of both NBUVB and PUVA groups achieved >75% 
clearance or complete clearance at the end of 3 months 
of therapy, but patients in the PUVA group achieved 
faster clearance, required significantly fewer number 
of treatment sessions and fewer number of days to 
clear psoriasis as compared to the NBUVB group. 
However, the mean cumulative clearance dose and 
adverse effects were lower in the NBUVB group than 
in the PUVA group.
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