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Introduction
Lichen planopilaris, a common form of 
primary cicatricial alopecia, is mediated by 
chronic lymphocytic inflammation around 
the isthmus of the hair follicle leading to 
the destruction of follicle germ cells.[1‑3] 
The main clinical finding is progressive 
patchy scarring alopecia usually seen in 
middle‑aged women. The clinical symptoms 
include itching, burning, and pain of 
the scalp that may impair the quality of 
life.[3‑5] Different medications have been 
applied to treat lichen planopilaris, 
both topically such as intralesional 
corticosteroids, and systematically such as 
hydroxychloroquine.[6‑8] Hydroxychloroquine 
may reduce the symptoms and signs in 
prolonged treatment.[8] Immunosuppressive 
agents such as mycophenolate mofetil and 
azathioprine have been administered for 
more severe cases.[9‑11] Adalimumab, oral 
retinoids, thalidomide, and cyclosporine 
have been used to treat resistant and 
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Abstract
Background: Lichen planopilaris is an inflammatory cicatricial alopecia, and its management 
is a challenge for dermatologists. We aimed to compare the efficacy of methotrexate and 
hydroxychloroquine on refractory lichen planopilaris. Methods: In a randomized clinical trial, 
29 patients were randomly allocated to receive either 15 mg methotrexate/week or 200 mg 
hydroxychloroquine twice a day for 6 months. Side effects, symptoms/signs, and laboratory tests 
were assessed periodically. Lichen Planopilaris Activity Index (LPPAI) was measured before 
intervention and at 2, 4, and 6 months after. The changes from baseline to the end of the study 
were analyzed within each group and between the two groups by per‑protocol and intention‑to‑treat 
analysis. Results: After 2 months, mean (standard deviation [SD]) decrease in LPPAI in methotrexate 
group was significantly more than that in hydroxychloroquine group (1.68 [1.24] vs. 0.8 [0.71], 
respectively, P = 0.047). Furthermore, after 6 months, mean (SD) decrease in LPPAI in methotrexate 
group was significantly higher than that in hydroxychloroquine group (3.3 [2.09] vs. 1.51 [0.91], 
respectively, P = 0.01). The following symptoms/signs showed significant improvements in frequency 
and/or severity in methotrexate group after intervention: pruritus (P = 0.007), erythema (P = 0.01), 
perifollicular erythema (P = 0.01), perifollicular scaling (P = 0.08), spreading (P = 0.001), and 
follicular keratosis (P = 0.04). In hydroxychloroquine group, only erythema (P = 0.004) showed 
significant improvement. Conclusions: Methotrexate was more effective than hydroxychloroquine in 
treating refractory lichen planopilaris.
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refractory lichen planopilaris.[12‑15] 
Methotrexate, with or without topical 
corticosteroids, has been employed to 
treat oral,[16] vulvovaginal,[17,18] anogenital, 
and generalized lichen planus[18‑20] with 
acceptable clinical efficacy. Given the 
persistence inflammation and lymphocytic 
infiltrations in pathophysiology of lichen 
planopilaris,[6] strong anti‑inflammatory 
effects of methotrexate may cease the 
inflammation in this chronic inflammatory 
diseases.[5] The aim of this study was to 
evaluate the safety and efficacy of 6‑month 
methotrexate versus hydroxychloroquine in 
patients with refractory lichen planopilaris.

Methods
Study design and participants

The current study was a randomized 
clinical trial conducted from February 2015 
to December 2016. This study was done in 
dermatologic clinic affiliated with Isfahan 
University of Medical Sciences, approved 
by the Institutional Review Board and Ethics 
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Committee of the university and was registered in Iranian 
Registry of Clinical Trials (IRCT2015062822959N1). 
Forty‑two patients, ≥18 years, diagnosed with active 
refractory lichen planopilaris were assessed for eligibility 
to participate in the study [Figure 1]. The diagnosis was 
made based on clinical evaluation and was established 
by histopathological confirmation. Refractory lichen 
planopilaris defined as no response to treatment with 
topical agents/systematic medications in the past 6 months. 
Written informed consent was obtained from all the 
participants. Four patients refused to participate [Figure 1]. 
Complete physical examination including ophthalmologic 
examination and the following laboratory evaluations 
were carried out for all consented patients: complete 
blood count, renal function tests, liver function tests, viral 
markers, and baseline activity of glucose‑6‑phosphate 
dehydrogenase measurement. Exclusion criteria were 
pregnancy, breastfeeding, gastrointestinal disorders, 
vision problems/retinopathy, porphyria, psoriasis, anemia 
(Hb <9 mg/dl), leukopenia (white blood cells <4000/dl), 
thrombocytopenia (platelets <100,000/dl), increased liver 

enzymes more than three times of the upper normal limit, 
significant liver disease, positive viral hepatic markers, 
history of convulsion, and excessive alcohol intake. Nine 
patients were excluded after application of exclusion 
criteria [Figure 1]. The following withdrawal criteria were 
applied: not showing up for follow‑up visits, not taking the 
medication according to the study protocol, receiving other 
topical or immunosuppressive agents during the study, and 
nontolerable side effects. Four patients withdrew from the 
study [Figure 1].

Treatment protocol

All medications were discontinued at least 1 month before 
the start of the study. Twenty‑nine patients were randomly 
allocated to receive either 15 mg methotrexate per week 
or 200 mg hydroxychloroquine twice a day for 6 months. 
History taking including medication side effects, physical 
examination, and the following laboratory evaluations 
were carried out periodically: complete blood count, renal 
function tests, and liver function tests. The patients were 
instructed to record/report any side effect experienced.

Figure 1: Consort flow chart of the study
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Outcome measures

The activity of lichen planopilaris in each patient was 
measured using Lichen Planopilaris Activity Index (LPPAI) 
scoring system and photographic examination. LPPAI 
was measured before the intervention and at 2, 4, and 
6 months after intervention. LPPAI was calculated as 
(itch + pain + burn)/3 + (scalp erythema + perifollicular 
erythema + perifollicular scale)/3 + 2.5 (pull test) + 1.5 
(spreading/2). Follicular keratosis was also evaluated at 
baseline and 2, 4, and 6 months after intervention.

Photography was assessed at baseline and at the end of 
the study by two dermatologists who were blind to group 
allocation. The most active point was tattooed and surrounded 
by ink mark in a circle of 0.5 inch radius. A standardized 
seven‑point scale was used to interpret photography. 
The scale included greatly decreased = −3, moderately 
decreased = −2, slightly decreased = −1, no change = 0, 
slightly increased = +1, moderately increased = +2, and 
greatly increased = +3. There was a “don’t know” option 
which denoted the photographs were not suitable for 
proper clinical evaluation.[21] Medication side effects were 
carefully monitored to evaluate the safety of administered 
medications.

Statistical analysis

Disease characteristics at baseline and after 2, 4, and 
6 months were compared between the two groups 
using Chi‑square and Fisher exact tests for categorical 
variables, Mann–Whitney U‑test for nonparametric 
variables and Student’s t‑test for parametric variables. 
The changes from the baseline to the end of study 
period within each group were tested using Wilcoxon 
signed‑rank test for nonparametric variables and paired 
t‑test for parametric variables. Spearmen correlation was 
conducted to evaluate the correlation between the two 
subspecialty assessments of photography. Per‑protocol 
analysis was carried out on all patients remained in the 
study. To avoid the bias associated with the nonrandom 
loss of patients, intention‑to‑treat (ITT) analysis was 
conducted on all enrolled patients at the baseline. The 
worst case scenario was considered for patients who were 
lost to follow‑up. P <0.05 was considered statistically 
significant. SPSS version 17 (Chicago, IL, USA) was 
used for data analysis.

Results
Baseline characteristics

Forty‑two patients were assessed, four refused to participate, 
and nine were excluded [Figure 1]. Fifteen and 14 patients 
were enrolled in methotrexate and hydroxychloroquine 
groups, respectively. Thirteen (86.7%) and 8 (57.1%) ones 
were females in methotrexate and hydroxychloroquine 
groups, respectively. The difference was not significant 
(P = 0.1). The mean (standard deviation [SD]) age 

of participants was 44.9 (11.1) years in methotrexate 
group and 40.8 (11.7) years in hydroxychloroquine 
group (P = 0.4). The mean age of disease diagnosis 
was 42.3 (12.8) and 37.6 (11) years in methotrexate 
and hydroxychloroquine groups, receptively (P = 0.3). 
Moreover, disease duration was 3 (2) and 3.14 (4.22) 
years, respectively (P = 0.9). Furthermore, there was no 
significant baseline difference between the two groups 
in terms of family history, organ involvements, clinical 
findings, and past therapeutic measurements [Table 1]. 
Similarly, there was no significant difference in frequency 
of symptoms/signs between the two groups at baseline. The 
only exception was pull test [Table 2]. The mean LPPAI 
at baseline in methotrexate group was significantly higher 
than that in hydroxychloroquine group [Table 3].

Between groups per‑protocol analysis after intervention

Mean (SD) LPPAI in methotrexate group at baseline, 
4.63 (1.83), was significantly higher than that in 
hydroxychloroquine group, 3.46 (0.94), (P = 0.04). 
Table 3 reveals LPPAI difference between the two groups 
at baseline and during the study. Mean (SD) decrease 
in LPPAI in methotrexate group after 2 months was 
significantly higher than that in hydroxychloroquine 
group [Table 3]. Similarly, at the end of the study, LPPAI in 
methotrexate group decreased more significantly than that in 
hydroxychloroquine group [Table 3]. Figure 2 demonstrates 
the trend of LPPAI change in both groups during the study. 
The sharper declines of LPPAI in methotrexate group versus 
the milder declines in hydroxychloroquine group during 
the first and the last 2 months of study are noticeable. 
The decline in LPPAI in methotrexate group is steady and 
continuous during all study period whereas the decline 
in LPPAI in hydroxychloroquine group is unremarkable 
in the last 2 months [Figure 2]. Photographic assessment 
conducted by two different subspecialists showed also no 
significant difference between the two groups [Table 4]. 
Spearmen correlation was conducted to understand the 
correlation between the two assessments. The results 

Figure 2: The pattern of decease in Lichen Planopilaris Activity Index in 
both groups
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showed substantial (r = 0.50) and significant (P = 0.013) 
correlation.

Within group per‑protocol analysis after intervention

Table 2 demonstrates the frequency and severity of 
nine symptoms/signs at baseline and during the study. 
Five symptoms/signs showed significant improvement 
in frequency and/or severity in methotrexate group 
after 6 months intervention compared to the baseline. 
The corresponding P values for all nine symptoms/
signs were as follow pain (P = 0.06), burning (P = 0.1), 
pruritus (P = 0.007), erythema (P = 0.01), perifollicular 
erythema (P = 0.01), perifollicular scaling (P = 0.08), 
pull test (P = 0.06), spreading (P = 0.001), and follicular 
keratosis (P = 0.04). On the contrary, only erythema 
showed a significant improvement in frequency 
and/or severity in hydroxychloroquine group after 6 months 
intervention compared to the baseline. The corresponding 
P values for all symptoms and signs were as follow 
pain (P = 0.75), burning (P = 0.25), pruritus (P = 0.08), 
erythema (P = 0.004), perifollicular erythema (P = 0.2), 
perifollicular scaling (P = 0.8), pull test (P = 0.9), 
spreading (P = 0.06), and follicular keratosis (P = 0.2).

Table 3 reveals LPPAI difference within both groups at 
baseline and during the study. Consistent decrease in 
LPPAI was observed within methotrexate group at month 2 
compared to the baseline (P = 0.006), at month 4 compared 
to the month 2 (P = 0.005), and at month 6 compared 
to the month 4 (P = 0.03). On the other hand, LPPAI 
decreased significantly within hydroxychloroquine group at 
month 2 compared to the baseline (P = 0.002) and at month 

4 compared to the month 2 (P = 0.01). No significant 
decrease in LPPAI at month 6 compared to the month 4 
was observed within hydroxychloroquine group (P = 0.8).

Intention to treat analysis

The worst case scenario was considered for lost‑to‑follow‑up 
patients. After 4 months, mean (SD) decrease in LPPAI 
in methotrexate group was significantly higher than that 
in hydroxychloroquine group [Table 3]. Similarly, at 
the end of the study, mean (SD) decrease in LPPAI in 
methotrexate group was significantly more than that in 
hydroxychloroquine group [Table 3]. Consistent decrease in 
LPPAI was observed within methotrexate group; at month 
2 compared to the baseline (P = 0.01), at month 4 compared 
to the month 2 (P = 0.001), and at month 6 compared to the 
month 4 (P = 0.03). On the other hand, LPPAI decreased 
significantly within hydroxychloroquine group, at month 
2 compared to the baseline (P = 0.005) and at month 
4 compared to the month 2 (P = 0.02). The significance of 
the difference in photographic assessment was not changed 
when analyzed by either assessor [Table 4].

Medication side effects

Two patients experienced medication side effects. 
One (6.7%) in methotrexate group who showed elevated 
liver enzymes and the other (7.1%) in hydroxychloroquine 
group who demonstrated drug eruption.

Discussion
The current study demonstrated higher therapeutic effects of 
methotrexate than hydroxychloroquine on lichen planopilaris 

Table 1: Family history, organ involvements, and past therapeutic experiences compared between the two groups
Disease characteristics Methotrexate, n (%) Hydroxychloroquine, n (%) P
Positive family history 2 (13.3) 1 (7.1) 0.6
Skin involvement 3 (20.0) 4 (28.6) 0.7
Pigmentary changes 1 (6.7) 3 (21.4) 0.2
Telangiectasia 2 (13.3) 3 (21.4) 0.7
Crusting 3 (20) 3 (21.4) 0.2
Pustules 1 (6.7) 0 0.9
Atrophy 1 (6.7) 2 (14.3) 0.6
Nail involvement 0 0 NA
Mucosal involvement 2 (13.3) 2 (14.3) 0.7
Follicular lichen planus 3 (20.0) 1 (7.1) 0.6
Frontal fibrosing alopecia 1 (6.70) 1 (7.1) 0.8
Recent treatments before the current study

Topical corticosteroids 15 (100) 14 (100) NA
Systemic corticosteroids 8 (53.3) 6 (42.8) 0.7
Chloroquine 2 (13.3) 0 0.5
Mycophenolate mofetil 4 (26.7) 3 (21.4) 0.6
Cyclosporine 4 (26.7) 1 (7.1) 0.3
Acitretin 2 (13.3) 0 0.5
Isotretinoin 2 (13.3) 0 0.5
Pioglitazone 1 (6.70) 0 0.6

NA=Not available
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in a 6‑month randomized clinical trial. Considerable 
improvements were recorded in frequency and severity 
of follicular keratosis, pruritus, perifollicular erythema, 
spreading, and erythema in patients received methotrexate 
whereas only erythema improved significantly in patients 
who received hydroxychloroquine. When disease remission 
occurred, probably, follicular keratosis was the last sign 
which was improved significantly only in methotrexate 
group. The significant improvements in symptoms and 
signs plus more than 70% drop in LPPAI in methotrexate 
group at the end of study versus <45% drop in final LPPAI 
in hydroxychloroquine group were the most remarkable 
findings of the study. In other words, the mean LPPAI at 
the end of the study was less than one‑third of the baseline 
in patients received methotrexate and more than half of 
the baseline in patients received hydroxychloroquine. The 
trend of change was sharp and significant in methotrexate 
group at all time points during the study whereas it was not 
significant after month four in hydroxychloroquine group. 
These findings were observed in both per‑protocol and ITT 
analyses. When ITT analysis was applied, the mean LPPAI 
difference was increased in both groups at all time points 
after baseline. However, the increments did not change the 
significance of findings. Photographic examination might 
be able to detect improvements in severe cases. Subtle but 
significant improvements could be easily overlooked in 
photographic assessment. Both medications were tolerated 
very well with minimum side effects.

Diverse results have been achieved when different 
anti‑inflammatory medications such as hydroxychloroquine, 
pioglitazone, tetracycline, mycophenolate mofetil, 
and cyclosporine were employed to treat lichen 
planopilaris.[6‑14] Some reports showed the promising effect 
of hydroxychloroquine whereas some others showed the 
reverse.[8,22] Similarly, although cyclosporine demonstrated 
considerable effects on LPP, its discontinuation might be 
associated with high relapse rate.[23] Similar therapeutic 
effects of mycophenolate mofetil and topical clobetasol 
have been also shown.[9]

It seems the current research is the first clinical randomized 
trial applied to evaluate the therapeutic effects of 
methotrexate on lichen planopilaris. This is a cell‑mediated 
autoimmune disorder with activated T‑lymphocytes 
target follicular antigens.[6] Possible pharmacological 
mechanisms of methotrexate that might modify the path 
of disease include inhibition of purine and pyrimidine 
synthesis, suppression of transmethylation reactions 
with an accumulation of polyamines and reduction of 
antigen‑dependent T‑cell proliferation.[24,25] Given the 
favorable efficacy, reasonable cost, safety profile, and 
the ease of administration, methotrexate might be a new 
effective medication in treating lichen planopilaris.

The strengths of our randomized clinical trial were the novel 
medication applied and the combined assessments of LPPAI, 
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follicular keratosis, and photographic examination. The 
limitations of the current study were low sample size, relatively 
short follow‑up, and lack of histopathologic evaluations. 

Conclusions
Methotrexate was more effective than hydroxychloroquine 
in treating refractory lichen planopilaris. Further 
multi‑center studies with larger sample sizes and longer 
follow‑ups are warranted.
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