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ABSTRACT

Background. Alopecia areata (AA) is an autoimmune hair disorder, with the clinical variants ophiasis and extensive 
variants AA totalis and universalis, having poor response to therapy. Oral steroids are used to treat the severe 
variants, requiring prolonged therapy, which leads to side effects while discontinuation leads to high relapse rate. 
Azathioprine is a steroid-sparing agent for the severe AA forms.

Objective. To review the current evidence on the therapeutic efficacy and adverse effects of azathioprine for 
severe forms of alopecia areata

Methods. Published articles utilizing azathioprine for alopecia areata were obtained until July 2018 from PubMed, 
MEDLINE, Cochrane Library, TRIP database, HERDIN, and Google Scholar. 

Results. Seven articles underwent a full-length review. Clinical variants include patchy, diffuse, steroid-resistant, 
reticulate, totalis, universalis, ophiasis, and sisaipho. Doses ranged from 2 to 2.5 mg/kg/day or weekly 5 mg/kg 
pulse therapy. Initial response ranged from 6 to 12 weeks, with almost complete resolution by 32 weeks. Response 
was sustained for 6 months upon discontinuation, with only 14% relapsing at 2.5 months. Adverse effects were 
gastrointestinal discomfort, elevated liver function tests, and myelosuppression.

Conclusion. There is emerging evidence on the efficacy and safety of azathioprine for the treatment of extensive 
forms of alopecia areata. Randomized-controlled trials are needed to evaluate its efficacy.
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InTRoduCTIon

Alopecia areata (AA) is a non-scarring hair disorder 
that presents with well demarcated solitary or multiple 
non-cicatricial round or oval hairless patches with the 
characteristic finding of “exclamation mark hairs”, near 
the advancing margins.1 It has been hypothesized to be 
an organ-specific autoimmune disease that involves the 
breakdown of the hair follicle immune privilege2 and the 
production of autoantigens through the inappropriate 
presentation of antigens to the immune system during 
normal hair follicle cycling.3 Histopathologically, this is 
illustrated by the classic peribulbar lymphocytic infiltrates 
(swarm of bees) preferentially targeting the anagen 
stage follicles.4

Alopecia areata can be classified based on its 
presentation3: partial loss of scalp hair (patchy alopecia 
areata), loss of all scalp hair (alopecia totalis), or loss of all 
body hair (alopecia universalis). Other variants which are 
relatively uncommon include: ophiasis which is a band-like 
hair loss in the parieto-temporo-occipital area; ophiasis 
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inversus or sisaipho which presents as band-like hair loss 
in the fronto-parieto-temporal area; diffuse thinning over 
a part or all over the scalp; and reticular patches of hair 
loss.3 In a study done in Singapore5, the authors noted that 
around 58% of the study population with AA presented 
with less than 50% scalp involvement, 32.4% with 50-99% 
scalp involvement, 7.8% with alopecia totalis (AT) and 
1.8% with alopecia universalis (AU). In India, only 7.2% 
of the AA population studied presented with the ophiasis 
pattern of alopecia areata.6 

The natural course of AA is unpredictable. Albeit not 
having a preventive treatment for alopecia areata, the hair 
follicles in the said disorder are preserved, maintaining the 
potential for hair growth recovery even in longstanding 
disease.7 Spontaneous remission (34-50%) within one year 
has been noted for small number of patchy AA7, with 31.2% 
occurring within 6 months.8 The patient may still relapse 
(85.8%) and have focal alopecic patches after remission. For 
some, the condition may progress to more extensive forms 
of alopecia areata (14-25%), and only less than 10% recover 
from AT and AU.8 

Current treatments are directed towards halting disease 
activity. In the latest 2012 guideline for the management of 
alopecia areata by the British Association of Dermatologists, 
only two treatments had a strength recommendation C 
(a body of evidence in high-quality systematic reviews, 
case-control, or cohort studies): potent topical steroid and 
intralesional corticosteroid for limited patchy hair loss; and 
contact immunotherapy for extensive patchy hair loss, AT 
and AU. Reports on the success rate for topical steroid vary 
from 28.5 to 61%, with the relapse rate as high as 63%.9,10 
For intralesional steroids, the success rate ranges from 
60-75%, with the effect lasting for 6-9 months in around 
60% of patients.11,12 It is, however, only recommended for 
lesions fewer than 5 patches of less than 3 cm in diameter.11 
A systematic review of steroid pulse therapies for AA 
which noted complete response was achieved in 43% of the 
total study population, with a relapse rate of 17% for the 
responders.13 Two studies, however, noted that steroid pulse 
therapy is not recommended for AT and AU.14,15 Adverse 
effects noted for corticosteroid therapy are as follows: for 
topical therapy, folliculitis10, telangiectasia3, skin atrophy11, 
and hypopigmentation16; for the intralesional approach, 
skin atrophy, and increased risk for developing cataract and 
raised intraocular pressure when used near the eyes17; and 
for systemic treatment, weight gain, Cushing syndrome, 
striae, irritability18, arthralgia, myalgia, malaise, hypertension, 
hyperglycemia, increased susceptibility to infection, 
behavioral disturbances, rebound flare-up of the treated 
disease19, anaphylaxis20,21, decrease in bone mineral density22, 
acneiform eruption, abdominal discomfort, weakness, 
dysmenorrhea, and adrenocortical suppression.23

Other treatments noted in literature were phototherapy 
and laser, cryotherapy, janus kinase ( JAK) inhibitors, 
immunomodulators, stem cell educator therapy, statins, 

and prostaglandin analogues12; all of which have not been 
extensively studied for severe forms of alopecia areata. 
Indeed, the therapeutic challenge posed by extensive AA 
is either the lack of efficacy or the side effects of current 
available options.24 Furthermore, there is a scarcity of FDA-
approved systemic therapy due to the lack of randomized 
controlled trials for efficacy and safety. Recent researches25–27, 
however, have focused on immunosuppressants like 
azathioprine as an alternative to corticosteroid therapy to 
circumvent the side effects of the latter.

Azathioprine is a synthetic purine analog that functions 
as a purine antagonist. It is derived from 6-mercaptopurine 
by the addition of an imidazole ring to protect the product 
from immediate metabolic degradation.28 Metabolism of 
the drug is achieved by three enzymes. Xanthine oxidase 
(XO) and thiopurine s-methyltransferase (TPMT) convert 
mercaptopurine to inactive metabolites (6-thiouric acid and 
6-methyl-mercaptopurine, respectively) while hypoxanthine 
phosphoribosyl transferase (HPRT) converts the drug 
to the active metabolite, 6-thioguanine nucleotide.29 The 
active metabolite disrupts the function of the endogenous 
purines by interfering with purine synthesis and 
metabolism.29 This contributes to its specificity in targeting 
lymphocytes since the latter lack a salvage pathway to 
synthesize new purines.30 It is through this mechanism of 
action that azathioprine is able to target the etiology of 
autoimmune diseases such as alopecia areata. Recently, its 
role as an immunomodulator is being investigated as an 
alternative steroid-sparing treatment for alopecia areata, 
particularly the severe and extensive types. 

The primary objective of this review was to assess the 
efficacy of azathioprine in the treatment of alopecia areata, 
particularly the severe types: alopecia totalis, alopecia 
universalis, and ophiasis.The secondary objective of this 
review was to determine the adverse effects of azathioprine 
in the treatment of alopecia areata.

METHodS

Literature search was done on the following electronic 
databases: PubMed, MEDLINE, Cochrane Library, Trip 
Database, HERDIN (Health Research and Development 
Information Network) and Google Scholar from the date 
of creation until July 26, 2018. The following keywords 
were used: “alopecia areata”, “alopecia”, and “azathioprine”.

Observational and interventional studies that utilized 
azathioprine as a form of treatment for all types of alopecia 
areata were included in this review. Initial screening was 
done using titles and abstracts. Included studies then 
underwent full-text evaluation.

A table for data extraction was filled out with the 
following information: authors, study design, year and the 
country where the study was done, sample sizes for the 
alopecia areata, mean age and sex of the participants, type 
of alopecia observed, co-morbidities (for the case reports 
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with primary autoimmune disease reported), inclusion and 
exclusion criteria (for interventional studies), dosage of 
azathioprine, other medication taken, treatment response 
assessment, treatment duration, time to initial response, 
overall response to treatment and the time duration for this, 
sustained response duration, time to relapse, rate of relapse 
(if applicable), adverse effects and authors’ conclusion. 

RESuLTS

The electronic search through PubMed, MEDLINE, 
Cochrane Library, Trip Database, HERDIN (Health 
Research and Development Information Network) and 
Google Scholar generated 12 records, with 4 duplicates 
noted. The remaining 8 articles were then screened using the 
title and abstract. One clinical trial article was not inluded 
due to inability to obtain the full text. Only 7 full text 
articles met the selection criteria and underwent qualitative 
analysis. The study flow diagram in this review is shown 
in Figure 1.

The seven articles were then categorized into 
observational studies and interventional studies. For the 
observational studies, 3 case reports and 1 case series were 
included and analyzed. For the interventional studies, 
2 pre-post studies and 1 controlled clinical trial were 
evaluated. A pre-post study is a type of experimental design 
that measures the occurrence of an outcome before and 
after an intervention is implemented.31 No randomized 
controlled trial was found. 

Table 1 shows the qualitative data extracted from the 
observational studies. The mean age of the patients in the 
case reports was 30 years old. All patients were diagnosed 
with a primary autoimmune disorder prior to developing 
their respective form of extensive alopecia areata. Due 
to the nature of the primary disorders, all of the patients 
were started on systemic corticosteroid therapy32,35 while 
patient in one case report33 was treated with a series of 
immunosuppressant before starting with azathioprine. The 
mean age for the case series was 34.8 years old, and all of 
them had steroid-resistant alopecia areata, prompting the 
authors to search for other treatment modalities. 

The types of alopecia areata noted for the observational 
studies were alopecia totalis, alopecia universalis, and 
steroid resistant AA. The dose of azathioprine per day was 
approximately 50 to 100 mg per day. Treatment response 
was measured by hair regrowth and the treatment duration 
ranged from 1 to 5 years. Initial response was noted as early as 
6 weeks while almost complete resolution of the alopecia was 
recorded by the 8th month. Only Goddard and colleagues32 
noted sustained response up to 4 months after azathioprine 
cessation. Only Bala and Chong34 noted adverse reaction 
to azathioprine namely, neutropenia, anemia, fatigue, 
photosensitivity, headaches, infection, lethargy, and nausea. 
The neutropenia was argued to be autoimmune in nature 
by the authors and not related to azathioprine. Overall, the 
authors in the observational studies concluded that their 
respective reports were the first ones to note positive response 
of alopecia areata to azathioprine. Goddard and colleagues32 
expressed concern that prolonged azathioprine therapy 
may be needed to provide continuous response in alopecia 
areata. Vivehanantha and Velangi33 tested azathioprine on 
two separate occasions for their alopecic patient and noted 
positive hair regrowth on those said instances, thereby 
concluding that the response was unlikely due to chance. 
The conclusion of the case series34 was that azathioprine is 
an effective second line treatment for steroid resistant AA.

Table 2 shows the qualitative data extracted from 
the 2 pre-post studies. The sample size and the mean age 
group for these studies were relatively similar. The types 
of alopecia addressed in these studies were those of non-
scarring alopecia covering more than 20% of the scalp, and 
that with a duration of more than 6 months, AT, AU, and 
AU that were not responding to oral corticosteroids and 
the topical immunomodulator diphenocyprone. Farshi 
and colleagues25 also stated that participants should have 
been free of any alopecia treatment for at least a month 
and that no other drugs would be used that can influence 
hair growth during the study. Pregnant and lactating 
women were excluded from the study.

The dose of azathioprine was maintained at least 100 
mg per day for both studies. Farshi and colleagues25 used an 
objective scale to measure hair regrowth called Severity of 

Figure 1. Study flow diagram.

12 records from database searching

8 records after duplicates were removed

8 records were screened by title, abstract

7 full-text articles assessed for eligibility

1 article excluded, abstract only

7 articles for qualitative analysis

Observational Studies
3 case reports
1 case series

Interventional Studies
2 pre-post studies

1 clinical trial
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Alopecia Toll (SALT) while Vañó-Galván and colleagues36 
categorized the outcomes as none, partial (<75% hair 
regrowth) and complete (≥75% regrowth). 

The SALT score is an objective parameter developed 
by the National Alopecia Areata Foundation working 
committee to measure the response of alopecic areas to 
treatment.37 Percentage of hair loss is measured in each of 
4 areas of the scalp (40% vertex, 18% right profile, 18% left 
profile, 24% posterior), and the sum of all four areas equals 
the SALT score. Based on the composite score, the patient 
may be categorized into the following SALT subclasses: 
S0 = no hair loss, S1 = <25% scalp hair loss, S2 = 26–50% 
scalp hair loss, S3 = 51–75% scalp hair loss, S4a = 76–95% 
scalp hair loss, S4b = 96–99% scalp hair loss, and S5 = 
100% scalp hair loss. Hair regrowth rate is assessed based 
on the change in SALT score from baseline. The following 
are the categories of treatment response using the SALT 
scoring system: A0 = no change or further loss, A1 = 1–24% 
regrowth, A2 = 25–49% regrowth, A3 = 50–74% regrowth, 
A4 = 75–99% regrowth, A5 = 100% regrowth. 

Treatment duration lasted at least 6 months. Initial 
response was noted as early as the third month of 
treatment.25 Farshi and colleagues25 reported a mean 
52.3% hair regrowth, and a decrease in the percentage of 
hair loss of 39.2%. The mean hair loss score also decreased 
by 2.1. On the other hand, Vañó-Galván and colleagues36 
reported 43% complete response in their sample population, 
including body hair regrowth. Most response was sustained 
for at least 6 months after azathioprine cessation. Vañó-
Galván and colleagues36 reported only 2 patients relapsing 
as early as 2.5 months. Common adverse effects noted 
were GI symptoms such as discomfort, nausea, vomiting, 
diarrhea, elevated liver function tests, pancreatitis, mild 
intermittent leukopenia, bone marrow suppression, and 
transient worsening of alopecia. The authors concluded that 
azathioprine is a low-cost, generally well-tolerated drug that 
has relatively good safety profile, and can provide adequate 
control of the hair disorder on commencement of treatment. 

Table 3 shows the qualitative data extracted from the 
clinical trial. This study compared the response of alopecia 
areata to the usual corticosteroid treatment and azathioprine 
using pulse therapy for both. The population size was equal 
for both groups, and the mean age of the participants 
were similar. The types of alopecia included in the study 
composed mostly of patchy AA, and a few diffuse AA, AU, 
AT, reticulate, ophiasis, sisaipho and diffuse pattern though 
the percentage of the latter groups were not stated. The 
authors compared weekly 5mg/kg oral azathioprine and two 
consecutive days per week of 1mg/10kg oral betamethasone 
pulse therapy for 6 months. The SALT score was used as 
measurement for treatment response. Based on the change 
in SALT scores, the patients were categorized based on 
the following: poor (<25% reduction in the baseline SALT 
score), moderate (26-50%), good (51-75%) and excellent 
response (> 75%). The mean SALT score at baseline for the 

weekly azathioprine pulse (WAP) group was 27.85 ± 23.47 
while that of the betamethasone oral mini pulse (BOMP) 
group was 34.37 ± 25.53. At the end of the study, the mean 
SALT scores were 0.9 ± 3.85 for the former, and 4.01 ± 
8.24 for the latter. The large mean differences showed that 
both therapies proved to be effective in treating alopecia 
areata. In both groups, the authors noted gradual reduction 
in mean SALT scores at each follow-up visits. At 6th week, 
there was 67% and 70% reduction in mean SALT score 
for the BOMP and WAP groups, respectively. Significant 
reduction from the baseline SALT score was noted at the 
end of 18 weeks and 24 weeks in the WAP group. For the 
WAP group, most patients had good to excellent response 
while the BOMP group had poor and moderate responders. 
Quicker response was noted in the WAP group, but most 
patients in both treatment groups were still able to achieve 
SALT 75, which is a 75% reduction in the base line SALT 
score, at the end of the clinical trial. No relapse was observed 
in the WAP group after 6 months of azathioprine cessation 
while 8.3% of the patients showed relapse in the BOMP 
group. Common adverse effects noted for azathioprine were 
diarrhea, nausea, vomiting, epigastric pain, headache and 
drowsiness while BOMP patients experienced acneiform 
eruption, nausea, and headache. One patient in the latter 
group started developing cushingoid features, and was 
immediately transferred to the WAP group. This patient 
showed excellent response thereafter according to the 
authors. Sonare and colleagues27 concluded that weekly 
azathioprine pulse therapy may be considered as effective 
as oral betamethasone pulse therapy with lesser side effects.

Table 4 summarizes the common adverse effects 
noted with azathioprine intake. Only 4 out of the 7 studies 
documented unfavorable experiences from the patients. The 
most common side effect was nausea and vomiting (5.33% 
or 4 out of 75 patients), followed by diarrhea and mild 
intermittent leukopenia (4% or 3 out 75 patients). Other side 
effects (2.67% or 2 out of 75 patients) noted were headache, 
increased risk for infection, lethargy, elevated liver function 
tests, gastrointestinal discomfort, and abdominal pain. 
Less common ones, which comprised 1.33% or 1 out of 
75 patients, were increased anemia, neutropenia, increased 
prothrombin time, bone marrow suppression, fatigue, 
photosensitivity, pancreatitis, and transient worsening of 
alopecia during the first 6 months of treatment.

dISCuSSIon

Current evidence lacks a proper randomized controlled 
trial due to the rarity of the extensive forms of alopecia.5 
Although there was one randomized study by Verma, Gupta, 
and Khandpur26 which compared weekly WAP and BOMP 
in the treatment of moderate to severe alopecia, only an 
abstract was obtained for this study, making it ineligible to be 
included in this systemic review. Nevertheless, its conclusion 
was similar to that of Sonare and colleagues’27, stating that 
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WAP and BOMP are equally effective in the treatment of 
moderate to severe alopecia areata. Adverse effects noted 
were transient nausea for the WAP group and unspecified 
corticosteroid-induced outcomes for the BOMP group, 
thereby concluding that WAP may be a potentially effective 
and safe alternative to corticosteroids in the treatment of 
this disease. 

Inherent to the type of studies in the observational 
studies included in this review, it was difficult to prove that 
hair regrowth was due to azathioprine especially that most 
of the studies had concomitant steroid treatments for their 
respective primary autoimmune disease. The case reports 
did not wait for spontaneous remission since the extent 
of alopecia of these patients connoted a poor prognosis.38 
Comparing the time to initial response to that of spontaneous 
remission, which mostly occurs within 6 months8, the early 
response of the alopecia to azathioprine was from 6 weeks 
to 4 months. Removal of azathioprine by Vivehanantha and 
Velangi33 led to the relapse of the patient, and subsequent 
return to azathioprine therapy brought back hair on the scalp 
of the patient, thereby ruling out that response was merely 
by chance alone. These observations, albeit case reports and 
case series, provided compelling evidence to do interventional 
studies to test the efficacy of azathioprine for alopecia areata.

The study of Farshi et al.25 was the most commonly 
cited pre-post study that showed systemic monotherapy 
with azathioprine produced clinically relevant improvement 
in moderate-to-severe alopecia areata. Initial response was 
noted as early as 3 months, and no relapse was noted for at 
least 6 months. In contrast, Vañó-Galván et al.36 noted two 
patients who relapsed after 2.5 months of therapy cessation. 
Nevertheless, the authors agreed with the findings of Farshi 
and colleagues25 that oral azathioprine may be an interesting 
therapeutic option for adult patients with recalcitrant forms 

of extensive areata. Because the two studies measured 
the outcomes differently, this will lead to substantial 
heterogeneity; thus, it is not possible to do a statistical analysis.

The observational studies and the pre-post studies 
showed that with azathioprine, the amount of time to hair 
regrowth is shortened. The next question would be how does 
this compare to the usual management of severe forms of 
alopecia areata such as systemic corticosteroids? Sonare et 
al.27 performed a clinical trial illustrating azathioprine to 
be as effective as oral corticosteroids in treating alopecia 
areata, with lesser side effects. There was no relapse rate 
noted with weekly WAP even after 6 months of therapy 
cessation compared with BOMP, which had 8.3% relapse. 
This was significantly lower compared to the findings of 
Shreberk-Hassidim et al.13 in their systematic review of pulse 
corticosteroid therapy for alopecia areata, which reported 
a total of 17% relapse rate. Furthermore, previous studies 
on pulse corticosteroid therapy for alopecia areata yielded 
unsatisfactory results for extensive forms of alopecia areata 
such as AT and AU14,15, which were similar to that of the 
findings in the BOMP group of Sonare et al.27 as illustrated 
by the poor and moderate responders at the end of the study. 

From the consistent results seen in the observational 
and interventional studies, it may be concluded that there 
is fair evidence to recommend azathioprine as a treatment 
for extensive forms of alopecia areata. Regular laboratory 
examination is important to monitor adverse effects. Most 
patients taking the drug would report nausea and vomiting 
on the first few days of treatment, which would resolve 
without dose titration. Other forms of GI upset such as 
diarrhea and abdominal pain were common findings as 
well. Elevated liver function tests occurred in a few patients 
while abnormal blood counts and myelosuppression were 
only seen in 1% of the population studied. Other side effects 
reported in the studies but not noted in the BAD guidelines 
for the safe and effective prescribing of azathioprine11, were 
headache, lethargy, unspecified infection, and transient 
worsening of alopecia. 

A major limitation of this review is the lack of 
randomized controlled trials available in the literature 
since the efficacy of azathioprine has only been recently 
explored in 2010. Furthermore, the population being 
studied is also rare, making it difficult to come up with a 
clinical trial that possesses a statistically acceptable sample 
size. Most of the participants were also adults, making it 
difficult to extrapolate the data to the pediatric population. 
Lastly, there are no quality assessment tools to uniformly 
evaluate the obtained observational and interventional 
studies for this systematic review. 

ConCLuSIon

This is the first systematic review to assess the efficacy 
and safety of azathioprine for severe forms of alopecia 
areata. In conclusion, there is emerging evidence on the 

Table 4. Common Adverse Effects
Adverse Effect Frequency Percentage

Abnormal blood count
anemia 1 1.33
neutropenia 1 1.33
mild intermittent leukopenia 3 4.00
unspecified 1 1.33

Increased prothrombin time 1 1.33
Bone marrow suppression 1 1.33
Fatigue 1 1.33
Photosensitivity 1 1.33
Headaches 2 2.67
Infection (unspecified) 2 2.67
Lethargy 2 2.67
Nausea, vomiting 4 5.33
Elevated liver function tests 2 2.67
Gastrointestinal discomfort, abdominal pain 2 2.67
Diarrhea 3 4.00
Pancreatitis 1 1.33
Transient worsening of alopecia 1 1.33
Total (n=75) 29 38.67
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efficacy of azathioprine for the treatment of extensive 
form of alopecia areata. The drug is well tolerated and 
has been shown to provide less adverse effects compared 
to that of systemic corticosteroid therapy. Azathioprine 
may be considered as a steroid-sparing monotherapy for 
patients with extensive and steroid-resistant alopecia 
areata. Weekly complete blood count with platelet count 
for the first 4 weeks, followed by every 3 months thereafter, 
must be done due to the lack of TPMT assay locally.11,39 
Randomized-controlled clinical trials may be pursued 
to provide more compelling evidence for the efficacy of 
azathioprine for extensive forms of alopecia areata. A 
multi-center study may be done to increase the sample size 
enrolled in the study and to avoid sampling bias.
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