Comparative study of the efficacy of azathioprine, dapsone,
and NB-UVB phototherapy as steroid-sparing modalities
in generalised lichen planus

Mithra S', Parimalam Kumar', Sowmiya R’

'Department of Dermatology, Venereology and Leprosy, Government Stanley Hospital, Chennai, India

Abstract

Background: Generalised lichen planus (GLP) is a chronic disease with an overall prevalence of 1% requiring longer
treatment. Limited studies are available on GLP and its treatment in the literature, unlike oral lichen planus.

Objectives: To determine the best steroid-sparing treatment modality for GLP by comparing the efficacy, response, safety,
side effects, and remission with azathioprine, dapsone, and narrowband UV-B (NB-UVB) along with their impact on itching
severity and life quality.

Methodology: Open-label, prospective, comparative, interventional study on generalised lichen planus patients treated with
systemic steroids along with one of three steroid-sparing modalities. Totally 90 patients were studied including 30 patients
each who received azathioprine (Group A), dapsone (Group B), and narrow band UVB (NB-UVB) (Group C), respectively,
for 16 weeks. Itch severity index (ISI) and Dermatology life quality Index (DLQI) were assessed at baseline and week 24. All
patients received oral prednisolone until there was no more active disease. Response was assessed in terms of occurrence of
new lesions, flattening of lesions, post-inflammatory hyperpigmentation (PIH), and grading of lesions two weeks once for 6
months followed by six months of follow-up after treatment completion.

Results: Females outnumbered males in all 3 groups. Mean patient ages (34, 38, and 34) and the presence of one or more
co-morbidities (50%, 42.3%, 37.5%) in Groups A, B, and C, respectively, were comparable. ISI and DLQI improvement at
24 weeks were greatest with NB-UVB, followed by azathioprine and dapsone in that order; the differences in improvement
between groups showed high statistical significance. At week 24, occurrence of new lesions (0%, 0%, 3.8%), flattening
(100% — all groups), PIH (100% — all groups), grade 3 lesions i.e. poor response, resolution of 20-50% of lesions (7.1%,
11.5%, 0%), grade 2 lesions i.e. partial response, resolution of 50-90% of lesions (35.7%, 76.9%, 8.3%) and grade 1 lesions
i.e. complete response, resolution of >90% lesions (57.1%, 11.5%, 91.3%) were noted in Groups A, B and C, respectively;
the differences in the extent of resolution of lesions between the groups were highly significant statistically. Remission was
seen in 100%, 76.9%, and 87.5% in Groups A, B, and C, respectively, after six months.

Limitations: The sample size was small. Only 3 treatment options were compared in this study but many more options have
been used for lichen planus. Long term follow-up is required.

Conclusions: NB-UVB with oral steroids showed a better response in terms of improvement in DLQI, ISI, disease control,
and side effects than azathioprine and dapsone. Azathioprine showed a faster response and more prolonged remission.
Dapsone showed poor response with multiple side effects.
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Introduction

Lichen planus (LP) is an autoimmune skin disease that can
affect the skin or mucosae. It is associated with various
co-morbidities and is characterised by poor treatment
response, tendency to relapse, and impaired quality of life due
to intense itching and post-inflammatory hyperpigmentation
(PIH).13

Generalised lichen planus (GLP) can affect the skin, oral
mucosa, genital mucosa, scalp, nails, or all these sites, with
an overall prevalence of 1% in the general population.*
When there is extensive cutaneous involvement, it shows
a minimal tendency to heal spontanecously and warrants a
longer duration of treatment for disease control. Unlike oral
LP, the available literature on treatment options for extensive
or generalised cutaneous LP is very limited.

The available case reports highlight the good response of
cutaneous lichen planus (LP) to azathioprine, itraconazole,
and mycophenolate mofetil.>” Corticosteroids have been
widely used in the initial period of treating LP.*1°

In a report, seven of nine Indian lichen planus (LP) patients
showed a complete response to azathioprine.!! The efficacy
of dapsone has been reported to be 18% higher than
corticosteroids.'? Studies from the literature have cited that
narrow band ultraviolet-B (NB-UVB) was more effective
than six weeks of low-dose prednisolone."

There is a need to determine the best steroid-sparing treatment
modality for generalised LP. The aim of this study was to
compare the efficacy, safety, and duration of remission as
well as the impact on itching severity and life quality when
azathioprine, dapsone, and NB-UVB are used along with
systemic steroid therapy for generalised LP.

Methodology

A randomised, prospective, comparative, open label
interventional study was conducted over one year after
institutional ethical committee approval.

Patients of any age and sex with generalised lichen planus
with cutaneous lesions involving at least 20% body surface
area (BSA) were included. Diagnosis was mainly clinical but
in five doubtful cases, skin biopsy was performed.

The exclusion criteria were pregnancy, photosensitivity,
active infections, or immunosuppressed states such as cancer
or ongoing immunosuppressive therapy. Informed consent
for treatment and publication was obtained from all patients
included in the study. Guardian’s consent was obtained for
patients below 18 years.

The study flow chart is depicted in Figure 1. There were
30 patients in each treatment group A, B and C; allocation
to groups was done by block randomisation methods.
Concealment of allocation was achieved using a sequentially
numbered, opaque, sealed envelope (SNOSE).

Comparative study of steroid sparing modalities in generalised LP

All patients initially received oral corticosteroids (0.5-1 mg/
kg/day), which were tapered over 4 weeks after which they
were maintained at 10 mg/day for several weeks. Azathioprine
(2 mg/kg/day), dapsone (2 mg/kg/day), and NB-UVB (twice
weekly on non-consecutive days) were started concurrently
around week 8 and continued till week 24 for Groups A,
B, and C, respectively. Oral steroids were stopped around
week 12 to week 18 for all the patients when no new lesions
had developed for four consecutive weeks. All treatments
were stopped at 24 weeks and patients underwent a further
6 months follow up. During the six months of follow-up, the
absence of new lesions and lack of recurrence of old lesions
was considered remission.

The response was assessed every two weeks for 24 weeks,
and routine investigations were done every four weeks.

Itch severity index (ISI) using a 12-item pruritus severity
score (PSS) and dermatology life quality index (DLQI) were
scored at baseline and week 24. Patients below 16 years were
not included in the assessment of DLQI. All three groups
were assessed based on the following parameters: reduction
in itching using ISI, improvement in DLQI, appearance and
number of new lesions, and changes in pre-existing lesions:
post-inflammatory hyperpigmentation or hypopigmentation
(PIH) and flattening. Grading of total lesions (pre- and
post- treatment) was done. Grade 1: complete response
(disappearance of >90% lesions), Grade 2: partial response
(disappearance of at least 50% lesions), Grade 3: poor
response (improvement in 20%—-50% lesions) and Grade 4:
no response (<20% lesion reduction).

The collected data were analysed with IBM SPSS statistics
software 23.0 version. To describe the data, descriptive
statistics - frequency analysis and percentage analysis
were used for categorical variables; mean and standard
deviation (SD) were used for continuous variables. One-
way ANOVA was used to compare the continuous variables
between groups. The data were normally distributed, and
normality was confirmed using Shapiro-Wilk’s test. The
chi-square test was used to compare the categorical data
between groups. The probability value (p-value) of 0.05
and below was considered to be significant for all statistical
analyses.

Results

After excluding the drop-outs, 28, 26, and 24 patients who
received azathioprine, dapsone, and NB-UVB, respectively,
were considered for statistical analysis as per protocol.

Baseline demographics with clinical characteristics of
each group are shown in Table 1. The age ranges were
6-65, 13-70, and 12-70 years in patients who received
azathioprine, dapsone, and NB-UVB, respectively. Female
patients were more in all the groups (p-value 0.125). There
was no statistically significant difference in the occurrence of
new lesions among the groups at 24 weeks (p-value 0.363).
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Patient diagnosed to have generalised lichen planus.
¢ ALLOCATION

Inclusion/Exclusion criteria satisfied
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90 patients totally with Block andom aliocation of 3 I

s e T patients each to Azathioprine
(Group-A) and Dapsone

(Group-B ) and NB-UVB
(Group -C)

number in each group

All started on oral prednisolone (0.5-1 mg/kg/wt. depending upon severity)

Patients were started on the treatment around week-8 and continued till week-24

Group-A: azathioprine > 2 patients dropped out—> 28 patients
Group-B: Dapsone = 4 patients dropped out - 26 patients _

Group-C: NB-UVB - 6 patients dropped out - 24 patients

TREATMENT

Oral steroid was tapered every week and maintained at 10mg/day from week-4

Oral steroid was stopped when there were no new lesions for consecutive 4 weeks.

!
Parameters for response were assessed every 4 weeks till 24 weeks DATA
COLLECTION
! AND ANALYSIS

All medications were stopped around week-24

!

Statistical analysis

N

6 months (Remission and Disease activity)

Figure 1: Flow diagram of the study.
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Table 1: Depicts the demographic and clinical characteristics of each
group

Result
34, 38, 34

Participant characteristics
Age (years) Group A, B, C
Sex: Group A, B, C

Male 42.9%, 30.8%, 16.7%
Female 57.1%, 30.8%, 16.7%
Study groups Lesions-Grade Lesions-Grade
4 (Before 4 (After
treatment) treatment)
Group-A (Azathioprine) 3 (12.5%) 4 (16.7%)
Group B (Dapsone) 15 (62.5%) 14 (58.3%)
Group-C (NB-UVB) 6 (25.0%) 6 (25.0%)

p-values could not be calculated for flattening and PIH as the
parameters were subjective and no grading scales were used.

In this study, 50% (14), 42.3% (11), and 37.5% (9) patients
had one or more co-morbidities, (p-value 0.65, not significant)
among patients on azathioprine, dapsone, and NB-UVB,
respectively. Co-morbidities like Type-2 diabetes mellitus
(2, 5, 3), systemic hypertension (3, 2, 1), dyslipidaemia (2,
4, 4), hypothyroidism (2, 2, 0), psychiatry disorder (0, 1, 0),
bronchial asthma (1, 0, 0), obesity (2, 2, 0), coronary heart
disease (0, 1, 0) and seizure disorder (0, 1, 0) were present
in the above number of patients in the azathioprine, dapsone,
and NB-UVB groups, respectively.

Table 2 and Figure 2 show the details of improvement in
ISI and DLQI scores, which was greatest with NB-UVB
followed by azathioprine and then dapsone. The differences
in improvement between the groups at week 24 were highly
statistically significant (p-value 0.0005).

At week 24, ISI scores in patients on azathioprine, dapsone,
and NB-UVB, respectively, were as follows (the score value

Table 2: Statistical analysis of the Itch Severity Index (ISI) and
Dermatology Life Quality Index (DLQI)

Analysis of variance

Sum of Squares df Mean Square F  Sig.

ISI0 Between Groups 5.318 2 2.659 529 591
Within Groups 376.798 75 5.024
Total 382.115 77

DLQIO Between Groups 11.824 2 5912 1.682 .193
Within Groups 263.663 75 3.516
Total 275.487 77

ISI24  Between Groups 71.135 2 35.567  25.348 .0005
Within Groups 105.237 75 1.403
Total 176.372 77

DLQI24 Between Groups 58.299 2 29.149  27.819 .0005
Within Groups 78.586 75 1.048
Total 136.885 77

ISI0 and DLQIO represents IST and DLQI score at baseline. ISI24 and DLQI24
represents IST and DLQI score at week 24.
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Figure 2: Bar-1 depicts the baseline mean Itch Severity Index (ISI) scores
and Bar-3 depicts mean ISI scores at week 24. Bar-2 and Bar-4 depict baseline
and week-24 Dermatology Life Quality Index (DLQI) scores respectively.

is given, followed by the number of patients with that score
in brackets): lowest — 0 (27), 0 (25), 0 (22), highest — 4 (1),
8 (1), 1 (2). Similarly, DLQI scores at week 24 in the 3 groups
respectively were: lowest — 0 (27), 0 (25), 0 (22), highest —
4 (1), 6 (1), 1 (2), At week 24, all 3 groups showed similar
findings in terms of appearance of new lesions (0%, 3.8%,
0%), flattening of old lesions and PIH (all three groups —
100% each). At week 24, the lesion grading for all 3 groups
were as follows - Grade 1 (complete response, resolution of
>90% lesions): Group A - 57.1% (16), Group B - 11.5% (3),
Group C - 91.3% (22); Grade 2 (partial response, resolution
of 50-90% of lesions) Group A - 35.7% (10), Group B -
76.9% (20), Group C - 8.7% (2); Grade 3 (poor response,
resolution of 20-50% of lesions): Group A - 7.1% (3), Group
B - 11.5% (3), Group C - 0% and Grade 4 (no response,
<20% lesion reduction): none in all 3 groups. Table 3 shows
the grading of lesions in each group at weeks 0 and 24, and
there was statistical significance between the groups at week-
24 (p-value 0.0005).

The side effects noted were weight gain (2, 2, 0), altered
taste sensation (2, 1, 0), herpes labialis (1, 0, 0), herpes
zoster (0, 0, 1), vomiting (1, 0, 0), hyperbilirubinemia (0, 3,
0), neutropenia (2, 0, 0), acneiform eruptions (4, 2, 0) and
ophthalmic complaints (0, 0, 1) in patients who received
azathioprine, dapsone, and NB-UVB, respectively. On follow

Table 3: Grading of lesions in each group at baseline

Group Week Grade-1 Grade-2 Grade-3 Grade-4
A (Azathioprine) 0 0 0 1 27
24 16 10 2 0
B (Dapsone) 0 0 0 0 26
24 3 20 3 0
C (NB-UVB) 0 0 0 0 24
24 22 2 0 0

(Week 0) and Week- 24. Grade 1: complete response (disappearance of >90% lesions),
Grade 2: partial response (disappearance of at least 50% lesions), Grade 3: poor
response (improvement in 20%-50% lesions), and Grade 4: no response (<20% lesion
reduction)
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up at 6 months (after week-24), remission was noted in 100%
(26), 76.9% (21), and 87.5% (20) of patients who received
azathioprine, dapsone, and NB-UVB, respectively; longer
remission was observed in the azathioprine group compared
to dapsone and NB-UVB.

Discussion

In this study, there was female predominance (F=54, M=24),
with the predominent affection of middle age group (30-45
years), similar to other studies. Different age groups were
distributed equally in all groups with a p-value of 0.125.141°

Two pairs of familial cases were diagnosed.'®!” One pair was
excluded because they were lost to follow-up, and the other
pair, mother and daughter, responded well to NB-UVB and
azathioprine, respectively.

Itch severity was assessed by a 12-item pruritus severity score
(PSS)."® ISI and DLQI scores were better in Group C>A>B.
Despite twice weekly visits to the hospital for NB-UVB,
the absence of the need to take daily medications was an
advantage.

Oral steroids helped in controlling new lesions in all groups.
Few patients developed 1-3 new lesions when the steroid was
stopped, highlighting that the steroid's role was significant in
controlling disease activity.'” The time taken to stop steroids
varied between patients, and it was stopped approximately by
week 12 for all patients, in contrast to Atzmony et al., who
showed a complete response at six weeks.?

Azathioprine, dapsone, and NB-UVB were started around
week 8 when patients were on oral prednisolone (10 mg/
day). The oral steroid was stopped around week 12 in all
three groups, and there was no significant difference in the
duration of steroid requirement.

Group A stopped developing new lesions from week 12,
similar to the observations of Verma et al., who found that
azathioprine takes 4—-6 weeks to act.”* NB-UVB consistently
acted better in halting the appearance of new lesions from the
first week of the treatment itself. Dapsone took two weeks
to act,”! and its poorer response could be due to its better
action on oral compared to cutaneous lesions.?> New lesions
stopped appearing earliest in Group C followed by Groups A
and B, respectively; these differences were not statistically
significant.

The extent of flattening of lesions was equal in all groups,
and the statistical difference could not be calculated. Post-
inflammatory hyperpigmentation can be considered as a
response and marker of disease inactivity.? Assessment
of flattening of lesions and PIH could vary depending on
individual’s perceptions, with no standard grading method.
Hence, they were considered a response parameter but not
compared between groups. The observer noted that PIH was
better in the following order: Group C>A>B.

Comparative study of steroid sparing modalities in generalised LP

In all groups, cutaneous lesions in the lower limbs responded
slower, and hypertrophic lesions, predominantly in the lower
limb, did not respond.?® These persistent hypertrophic lesions
usually require intra-lesional corticosteroids due to failure of
response to most systemic therapies, similar to this study.

Regarding the grading of lesions, the initial response was
faster with azathioprine in reducing the lesion number by
week-12. In contrast, NB-UVB was slower by four weeks but
outperformed atthe end, although both required approximately
six weeks for response. This delay in NB-UVB could be due
to reduced frequency to twice weekly in this study for better
compliance compared to thrice weekly by Iraji et al.**

Two patients in Groups A and B complained of significant
weight gain (>10 kg), and two out of four were adolescents. In
Group A, two patients with altered taste sensation improved
after stopping steroids, only one out of two patients with
neutropenia recovered during follow-up, and one patient was
excluded due to persistent vomiting with azathioprine despite
treatment.

In Group B, hyperbilirubinemia was the major adverse effect
seen in dapsone-treated patients with multiple co-morbidities.
The most common co-morbidity present in these patients was
dyslipidemia. Altered liver function tests (LFT) normalised
after stopping dapsone. In Group C, all side effects were
manageable.

Patients with multiple co-morbidities were slightly higher
in the dapsone group, which may explain poor response or
hyperbilirubinemia.

NB-UVB targets almost all the proposed pathogenetic
mechanisms of lichen planus specifically, including apoptosis
of keratinocytes and T-lymphocytes, altering antigen
response and Langerhans cells depletion, decreasing NK
cells, justifying its good response in cutaneous LP compared
to azathioprine, which targets T-cell, B-cell activity and
antigen number. Dapsone has shown poor response in disease
control, adverse effects, and PIH. This poor response in LP
which is mainly a T-lymphocyte-mediated disease could be
explained by its predominant action on neutrophils rather
than lymphocytes.” The only disadvantage of NB-UVB is
the frequent hospital visits.

Limitations

A larger sample size and longer-term follow-up are required.
Only 3 treatment options were compared in this study but
many more options have been used for lichen planus.

Conclusion

NB-UVB was found to be the best steroid-sparing treatment.
Azathioprine was better in achieving faster response and
longer remission. Dapsone showed a poor response in terms
of disease control and side effects. Treatment choice must
depend upon the feasibility of frequent visits to the hospital
and the presence of co-morbidities.
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