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A combination of  oral azathioprine and methotrexate in 
difficult to treat dermatoses
Sir,
In dermatology, many patients suffer from chronic inflammatory 
diseases which include phytophotodermatitis, chronic actinic 
dermatitis, endogenous dermatitis and autoimmune disorders such 
as systemic lupus erythematosus, dermatomyositis, autoimmune 
blistering disorders and neutrophilic dermatoses such as pyoderma 
gangrenosum, Behcet’s disease and vasculitis. The mainstay of 
treatment for these patients remains topical and oral corticosteroids 
with or without oral steroid‑sparing immunosuppressive agents, 
mainly methotrexate, azathioprine, cyclosporine, cyclophosphamide 
and others. However, in some cases, these agents are unable to achieve 
an effective immunosuppression, so it is difficult to control the disease 
without high doses of oral corticosteroids. The option then available 
is either to increase the dose of immunosuppressive which is limited 
by adverse effects or changing the immunosuppressive. If changing 
the immunosuppressive is not effective, it is quite difficult to control 
the disease as long‑term high‑dose oral corticosteroids have adverse 
effects. Furthermore, in patients of exogenous dermatitis, such as 
chronic actinic dermatitis and phytophotodermatitis, it is difficult 
for patient to avoid the causative factor which leads to aggravation 
of symptoms. Thus, for these difficult to treat patients, an additional 
therapeutic tool is required to control their disease.

A combination of immunosuppressives is not new and is used to 
control acute exacerbations of disease. Although these combinations 
are effective for acute control, their long term continuation is not 
possible due to adverse effects as well as cost.

Out of the available combinations, azathioprine and methotrexate 
seems to be a good option as:  (1) both drugs have a good safety 
profile and are frequently used individually for long term, 
(2) methotrexate inhibits xanthine oxidase and increases the 
amount of active metabolites of azathioprine and might lead to an 
enhanced immunosuppression  [Figure 1],  (3) both drugs are easy 
to monitor for adverse effects,  (4) both are cheap. On reviewing 
literature, we came across some articles where a combination 
of azathioprine and methotrexate was used for the treatment 
of rheumatoid arthritis  (which is also a chronic inflammatory 
autoimmune disorder). In these studies, this combination was used 
in a large number of patients for a long‑term without any severe 
adverse effect.1-3 Thus, we decided to use this combination therapy 
along with oral corticosteroid in our difficult to treat patients who 
were not being controlled by single immunosuppressive agent. We 
found that among combination of steroid‑sparing agents, use of 
methotrexate‑azathioprine combination has not yet been reported in 
literature for any dermatologic indication. Here is a brief summary 
of our cases.

A total of four patients, three men and one woman with chronic 
inflammatory dermatoses, whose disease activity was not controlled 
by high‑dose oral corticosteroids along with a steroid‑sparing 
immunosuppressive, were treated with a combination of oral 
azathioprine  (50  mg BD) and methotrexate (15 mg/week) along 

with oral corticosteroids. The dose of corticosteroids, azathioprine 
and methotrexate, was tapered gradually according to response 
of disease activity so as to control the disease without any oral 
corticosteroid. Baseline investigations were done in all cases 
which included complete blood count, erythrocyte sedimentation 
rate, C‑reactive protein, fasting blood sugar, renal function test, 
liver function test and chest X‑ray. All the patients were regularly 
monitored for side effects, every 1 week for 1st month of initiating 
the treatment followed by every 2 weeks for next 2 months and then 
monthly. They were observed for 40 weeks.

The clinical details of the cases have been briefed in Table 1 and 
treatment has been described below.

Case 1
The patient was admitted in November 2015 and was initially treated 
with oral prednisolone 40  mg/day along with oral cyclosporine 

Figure 1: Azathioprine is absorbed in gastrointestinal tract and undergoes 
nonenzymatic conversion to 6‑mercaptopurine. 6‑mercaptopurine is 
oxidized by xanthine oxidase to 6‑thiouric acid, methylated by thiopurine 
methyltransferase to form 6‑methyl‑mercaptopurine and converted to 
6‑thioguanine nucleotides by hypoxanthine‑guanine phosphoribosyltransferase. 
6‑thiouric acid and 6‑methyl‑mercaptopurine are both inactive metabolites 
while 6‑thioguaninenucleotides are active metabolites that inhibit the de novo 
synthesis of purines and are incorporated into DNA as a false base which 
triggers cell cycle arrest and apoptosis. Methotrexate inhibits xanthine oxidase 
and increases 6‑thioguaninenucleotides concentration, hence, enhancing 
azathioprine efficacy. Furthermore, methotrexate inhibits pyrimidine synthesis 
enhancing the suppression of DNA synthesis in lymphocytes. Methotrexate 
inhibits 5‑aminoimidazole‑4‑carboxamide ribonucleotide transformylase 
which catalyzes one of the final stages of de novo purine synthesis. Inhibition 
of 5‑aminoimidazole‑4‑carboxamide ribonucleotide transformylase leads to 
increased levels of 5‑aminoimidazole‑4‑carboxamide ribonucleotide which 
results in increase intra‑ and extra‑cellular adenosine. Adenosine is a purine 
nucleoside that has been shown to have potent anti‑inflammatory by inhibiting 
neutrophil chemotaxis and suppressing Th1 cytokines
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100 mg BD. She responded to treatment and there was a decrease in 
inflammation and the progression of ulcers stopped. Cyclosporine 
was tapered gradually to up to 25  mg BD after 17  weeks and 
prednisolone to 10 mg/day. After 9 months of treatment, the patient 
came with a fresh episode of multiple, severely painful new ulcers 
and less symptomatic purpuric eruptions. She was then admitted 
again, the dose of cyclosporine was increased to 100 mg BD along 
with 40 mg prednisolone. There was a slow healing of ulcers and 
new lesions continued to appear. Thus, along with cyclosporine, 
azathioprine was added at 100  mg/day. However, before any 
response could be obtained the patient developed hypertension and 
cyclosporine had to be withdrawn. Due to the severity of disease 
and large size of ulcers, methotrexate was added in a dose of 15 mg/
week along with azathioprine 100 mg/day.

Case 2
The patient was taking oral corticosteroids for a long duration, so he 
was treated with oral prednisolone 40 mg/day and oral methotrexate 
15  mg/week along with topical emollient and topical steroids 
with strict instructions to cover exposed parts. He was given oral 
corticosteroids as 40 mg/day for a week and then tapered gradually 
by 10 mg every week. The methotrexate continued at 15 mg/week. 
He responded to the treatment and his lesions began to decrease. 
After 4 weeks, when the dose of oral corticosteroids was tapered 
to 10 mg/day, the disease flared up and dose had to be increased 
to 30 mg/day. It was decided to change the immunosuppressive to 
azathioprine at 100 mg/day. The oral corticosteroids were tapered to 
10 mg/week. However, again, an exacerbation was seen at the end 
of 4 weeks.

Case 3
This patient again was on oral corticosteroids for a long term. He 
was started with same protocol as followed in case 2 with strict 

photoprotection but was difficult to control when dose of oral 
corticosteroids was tapered at the end of 8 weeks.

Case 4
He also did not respond to high dose of oral corticosteroids and 
methotrexate as well as of azathioprine as in case 2 and 3.

All these patients, refractory to treatment with single 
immunosuppressive and high dose of oral steroids, were started 
with a combination of azathioprine (50 mg) BD and methotrexate 
15 mg/week along with oral prednisolone, 30–50 mg/day. Baseline 
investigations were done in all cases.

In case 1, after 25 days of treatment, there was a significant reduction 
in inflammation and exudation along with rapid decrease in further 
progression of ulcers. In the next 10  weeks, the ulcers healed 
completely and there was no new lesion. The dose of azathioprine 
and methotrexate were then tapered to azathioprine 50  mg/day 
and methotrexate 7.5 mg/week. The dose of oral prednisolone was 
tapered to a maintenance dose of 5 mg/day. In the following weeks, 
no new lesions were seen until 40 weeks of treatment.

In the rest of the cases, there was a reduction in severity and number 
of lesions in 8–10  weeks. After 10–12  weeks of treatment with 
combination of azathioprine and methotrexate, it was possible to 
reduce the dose of oral corticosteroids to as low as 5 mg/day without 
any exacerbation of symptoms. Then, the dose of immunosuppressive 
agents was also tapered, after the disease activity was effectively 
controlled, i.e.,  after almost 15  weeks. Azathioprine was tapered 
to 50 mg/day and methotrexate to 7.5 mg/week. In the following 
weeks, the patients required an intermittent escalation of dose of 
oral prednisolone, but it was as low as 10–15 mg/day and could be 
effectively tapered rapidly in 2–3 weeks to 5 mg/day. An escalation 

Table 1: Clinical summary of cases

Case number with 
diagnosis

Age Sex Clinical features Histopathology Investigations

Pyoderma gangrenosum 
with leukocytoclastic 
vasculitis (Case 1)

45 Female 6 years history of widespread 
eruption of purpura and 
multiple large ulcerating 
lesions (4-5 cm) on her lower 
limb and buttocks

Ulcer margin
Dermal necrosis, collagen lysis, dense 
neutrophilic infiltrate and granulation 
tissue
Purpuric lesion
Endothelial swelling, fibrinoid 
degeneration of vessel wall, 
extravasation of erythrocytes, 
neutrophilic infiltrate around blood 
vessels and within vascular wall, 
fragmentation of nuclei and nuclear 
debris

TLC ‑ 7.77×103/cumm, 
ESR ‑ 58 mm/h, CRP 
positive, anti‑TPO ‑ 35.7, pus 
culture ‑ coagulase negative 
Staphylococcus
Also, hypothyroidism with colloid 
goiter

Phytophotodermatitis 
(Case 2)

50 Male Eczematous lesions, 
predominantly over exposed 
parts of body for 12 years

Epidermal hyperkeratosis, focal 
parakeratosis, some necrotic 
keratinocytes. In dermis, dermal 
lymphocytic infiltrate along with 
melanin incontinence

Complete blood count and standard 
serum biochemistry was within 
normal limits

Chronic actinic dermatitis 
(Case 3)

43 Male Eczematous lesions on 
extensors of extremities, 
along with face and neck for 
6 years

Acanthosis, focal parakeratosis 
and spongiosis. In Superficial 
and middermis, perivascular and 
periadnexal lymphocytic infiltrate 
with some exocytosis of lymphocytes

Complete blood count and standard 
serum biochemistry was normal

Atopic dermatitis (Case 4) 37 Male Eczematous lesions on 
flexures and face for 8 years

Not done Serum IgE ‑ 1020 IU/mL , TEC ‑ 450

ESR: Erythrocyte sedimentation rate, CRP: C‑reactive protein, TLC: Total leukocyte count, TPO: Thyroid peroxidase, TEC: Total eosinophil count
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in dose of azathioprine and methotrexate was also required in one 
case.

No adverse effects were noted in all these patients at the end of 
40 weeks.

Azathioprine and methotrexate have been used in combination to 
control severe rheumatoid arthritis. In a study of 212  patients of 
rheumatoid arthritis by Willkens et  al., a combination therapy of 
methotrexate  (5–7.5 mg/week) and azathioprine  (50–100 mg/day) 
was compared with these drugs given as monotherapy and the 
results were observed at 24 and 48 weeks.1,2 At the end of 24 weeks, 
it was concluded that the combination therapy was not statistically 
superior to methotrexate therapy alone, but both combination therapy 
and methotrexate alone were superior to azathioprine alone when 
patients were analyzed by intent‑to‑treat and withdrawals treated as 
treatment failures. If only patients who continued taking the therapy 
were analyzed, the mean improvement was greater for azathioprine 
therapy then for methotrexate while combination remained the 
most active. The most frequent adverse effects observed were 
gastrointestinal adverse effects or the elevation of liver enzymes. 
At 48 weeks, it was observed that the combination of methotrexate 
and azathioprine in the dosage utilized was not associated with 
more toxicity than treatment with single agents; however, enhanced 
efficacy was also not seen.

Brio et  al. reported the use of methotrexate, azathioprine and 
hydroxychloroquine therapy in twenty rheumatoid arthritis patients 
for a mean duration of 14.7  months.3 Seventeen out of twenty 
patients experienced marked improvement in mean erythrocyte 
sedimentation rate, mean grip strength and mean joint count of 
tender or swollen joints. In this study, a single patient discontinued 
therapy due to stomatitis.

Multiple drugs act synergistically at multiple points in the cascade 
of inflammation. The theoretical advantage of combination 
therapy is an enhancement of overall efficacy due to different 
mechanisms of action and the lower doses of individual drugs as 
well as concomitantly lower frequency of adverse effects.4 The 
combinations may also modify toxic effects by enhancing hepatic 
metabolism or by some as‑yet‑unclear mechanisms.

Both azathioprine and methotrexate are antimetabolites and act on 
proliferating T and B cells which are more sensitive than nonimmune 
cells to the depletion of purines and pyrimidines.5 Methotrexate 
provides rapid induction of improvement while it takes 4–6 week 
for azathioprine to act. Hence, administering methotrexate with 
azathioprine provides better patient compliance due to its prompt 
action.

Moreover, methotrexate and azathioprine have been found 
to have some synergistic action in their mechanism of 
immunosuppression  [Figure  1].6 Azathioprine enters the 
bloodstream and undergoes nonenzymatic conversion to 
6‑mercaptopurine by compounds with sulfhydryl or amino groups 
such as cysteine, glutathione. At this point, 6‑mercaptopurine is 
metabolized by three enzymes. It is oxidized by xanthine oxidase 
to 6‑thiouric acid, methylated by thiopurine methyltransferase to 
form 6‑methyl‑mercaptopurine and converted to 6‑thioguanine 
nucleotides by hypoxanthine guanine phosphoribosyltransferase. 
6‑thiouric acid and 6‑methyl‑mercaptopurine are both inactive 
metabolites but may play a small role in drug toxicity. On the 

other hand, 6‑thioguanine nucleotides are active metabolites 
that inhibit the de novo synthesis of purines and are incorporated 
into DNA as a false base which triggers cell cycle arrest and 
apoptosis.7 Methotrexate inhibits xanthine oxidase and thus blocks 
metabolism of 6‑mercaptopurine to inactive metabolite [Figure 1]. 
This increases the amount of 6‑methyl‑mercaptopurine and 
6‑thioguanine nucleotides which might lead to an enhanced 
immunosuppression  [Figure  1]. According to Balis et  al.8 and 
Innocenti et  al.,9 methotrexate has been observed to enhance the 
bioavailability of azathioprine. However, such effects have been 
observed at high doses of methotrexate.

Bareham et  al. experimentally proved the synergistic action of 
azathioprine‑methotrexate combination.10 He suggested that 
interaction of azathioprine and methotrexate is synergistic if 
azathioprine is given before methotrexate but additive if azathioprine 
is given after methotrexate.

Although no severe adverse effects of the combination therapy 
have been reported other than gastrointestinal and elevation of liver 
enzymes, a single study by Blanco et  al. observed acute febrile 
toxic reaction in 4 out of 43 patients included in their study.11 They 
developed acute fever with myalgia, arthralgia and an erythematous 
rash on the body including palms and soles. It resolved on 
withdrawing the drugs, but a rechallenge with azathioprine and 
methotrexate was limited by a new flare of reactions.

In our observation, after 40 weeks of treatment with combination of 
azathioprine and methotrexate, no adverse effects were observed. 
The patients not responding to any single immunosuppressive, 
responded to combination therapy, as well as the oral corticosteroids, 
which were effectively tapered.

Thus, combination therapy with azathioprine and methotrexate is 
a safe and effective long‑term therapy for difficult to treat patients. 
The combination therapy has no additional severe toxicities. 
However, since it is an observation in only four patients, a long‑term 
study with large sample size is required to establish these results.
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Response of  superimposed linear psoriasis to ustekinumab: 
A case report
Sir,
Linear psoriasis is a rare form of psoriasis which has been 
reported to concur with plaque psoriasis but may be unmasked 
only after the effective treatment of plaque psoriasis on other 
body parts.1,2 Most of the literature till now demonstrated 
that treatments effective for plaque psoriasis including 
adalimumab, infliximab, etanercept, methotrexate, dithranol 
and corticosteroids, only yielded poor to limited responses in 
linear psoriasis.1‑4 There is only one report in which radiation 
therapy combined with calcipotriol and corticosteroids was 
somewhat effective.5

Here we present a case in which linear psoriasis showed 
inadequate response to ustekinumab, an anti‑interleukin‑23 
monoclonal antibody. A  26‑year‑old otherwise healthy man 
was diagnosed with plaque psoriasis, two years before his visit 
at our clinic. His previous regimen included oral methotrexate, 
oral acitretin, topical calcipotriol, topical calcitriol and topical 
clobetasol propionate. Nevertheless, the skin lesions continued to 
increase. At the age of 27, he noticed linear lesions developing on 
his right arm. On physical examination, he had multiple individual 
erythematous scaly plaques coalescing to form a linear pattern on 
his right upper arm, shoulder and back  [Figure 1a and b] along 
with typical plaque psoriasis  [Figure  1c]. Due to intolerance 

to other treatments, ustekinumab 45  mg was administered 
subcutaneously at weeks 0 and 4, followed by every 4  weeks. 
Over the treatment course of 18 doses, most lesions of plaque 
psoriasis showed a significant resolution, with psoriasis area and 
severity index (PASI) dropping from 14.3 to 3.2. However, linear 
psoriasis on the arm and back remained refractory to ustekinumab 
and was especially pruritic [Figure 2a‑c]. Biopsies on the lesions 
from linear and plaque psoriasis were both compatible with the 
diagnoses of psoriasis. Acanthosis, elongation of rete ridges, 
hyperkeratosis, Munro’s microabscesses and upper dermal 
lymphocytic and neutrophilic infiltration were observed in both 
lesions [Figure 3a and b].

Our report is the first to demonstrate the effects of ustekinumab 
in the treatment of linear psoriasis. Ustekinumab is an 
anti‑interleukin‑23 agent with superior efficacy compared to 
etanercept in a controlled trial.6 Although ustekinumab is approved 
for the treatment of plaque psoriasis and psoriatic arthritis, 
currently there has been no report of its use in the treatment of 
linear psoriasis. Previous reports of anti‑tumor necrosis factor‑α 
agents for the treatment of linear psoriasis all failed to show 
adequate response. These agents include infliximab, etanercept 
and adalimumab.1,7 The relatively inadequate treatment response 
of ustekinumab in linear psoriasis compared to plaque psoriasis 
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