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Introduction

Methotrexate is one of the most widely used anti-rheumatic drugs 
in the management of rheumatoid arthritis. Methotrexate-induced 
accelerated nodulosis (MIAN) is not an uncommon adverse effect 
associated with the use of methotrexate in rheumatoid arthritis. 
There are limited case reports that describe panniculitis as a path-
ological finding in this setting. We report a case of panniculitis in 
a patient with rheumatoid arthritis on methotrexate therapy.

Case history

A 31-year-old female developed symmetric arthritis in her hands, 
ankles, knees, and lower back and was initially diagnosed as a 
case of seropositive rheumatoid arthritis in 2009. Her arthritis was 
poorly responsive to treatment with several agents including aza-
thioprine and sulfasalazine. In October 2011, she was started on 
methotrexate at a dosage of 20 mg per week. During the course 
of the treatment, other agents used in combination with metho-
trexate included adalimumab and tocilizumab, which were both 
discontinued at the patient’s personal preference. Since October 
2013, methotrexate has been used as monotherapy and it achieved 
partial control of her symptoms.

In January 2014, the patient presented to the clinic with a 
2-week history of sudden onset of painful infiltrated subcutane-
ous nodules that developed on both forearms. Physical exami-
nation revealed well-circumscribed, indurated, tender, subcuta-
neous nodules localized over the lateral proximal aspect of the 
forearms bilaterally.

At that time, the laboratory data were as follows: white blood 
cell count 8.4 × 109/l (normal range 4.5–11 × 109/l) , hemoglobin 
127 g/l (117–155 g/l) , platelet count 406 × 109 (normal range 140–
450 × 109/l), erythrocyte sedimentation rate 10 mm/hr (normal 
range 0–20 mm/hr), and a positive antinuclear antibody titer 1:80 
speckled pattern. Rheumatoid factor, cyclic citrullinated peptide, 
and extractable nuclear antigen were all negative.

A 5 mm punch biopsy taken from the left forearm showed sep-

tal panniculitis and fibrosis (Fig. 1). The septa were infiltrated by 
lymphocytes and histiocytes, with areas of hemorrhage (Fig. 2), 
microcyst formation, membranous fat necrosis, and lipophages 
(Fig. 3). A few eosinophils were seen (Fig. 4). High-power magnifi-
cation showed lipophages and membranous fat necrosis. Focally, 
a small vein was noted cuffed by lymphocytes (Fig. 5). No definite 
granuloma was identified, nor leukocytoclastic vasculitis (Fig. 6). 
High-power magnification showed microcyst formation. Based on 
the clinical and histological findings, methotrexate was stopped 
with no additional drugs started.

Within one month of methotrexate cessation, the lesion com-
pletely resolved, although clinically her peripheral arthritis wors-
ened. Tofacitinib was later introduced and helped in controlling 
the patient’s arthritis.

Discussion

Rheumatoid arthritis is a chronic inflammatory disease affecting 
about one percent of the general population (1). Methotrexate is 
an anti-metabolite that inhibits dihydrofolate reductase and is 
considered one of the most frequently used drugs for rheumatoid 
arthritis and many other immune diseases due to its beneficial 
anti-inflammatory and immunosuppressive effects (2).

One to 10 percent of patients on methotrexate may develop cu-
taneous lesions, which may include cutaneous ulcerations, pho-
tosensitivity, alopecia, macular punctate rash, hypersensitivity 
vasculitis, and lower leg ulcers. Adverse effects associated with 
the use of methotrexate also include the development of acceler-
ated nodulosis, also known as methotrexate-induced accelerated 
nodulosis (MIAN).

The first report that documented the occurrence of MIAN was 
published in 1986 (3) and since then a number of case reports and 
systematic studies have reported this phenomenon, which de-
scribes the development or acceleration of nodulosis in patients 
receiving methotrexate therapy for autoimmune conditions. This 
phenomenon is thought to occur in eight to 10 percent of rheuma-
toid arthritis patients (1). The time period between the beginning 
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of methotrexate administration and the development of the nod-
ules is variable (weeks to years) (4).

Panniculitis has several causes, including various infections, 
malignancies, and connective tissue disease, and drugs such as 
steroids, sulfonamides, and oral contraceptives, as well as MINE 
chemotherapy in rare cases (5). Methotrexate was listed by Bris-
saud in 2000 among one of the possible causes (6). The pathogen-
esis of methotrexate-induced panniculitis remains obscure.

The pathological findings in the majority of the MIAN case re-
ports that we reviewed showed the classic findings of the clas-
sic rheumatoid nodule. However, a few reported panniculitis as a 
finding, as in the case of our patient.

To date, autoimmune conditions that have been reported to be 
associated with methotrexate-induced panniculitis include rheu-
matoid arthritis, dermatomyositis (2), and MCTD (7). Interestingly, 
there has been a report of MAIN in a patient with psoriatic arthri-

Figure 1 | Septal panniculitis and fibrosis.

Figure 2 | Infiltration of the septa by lymphocytes and histiocytes, with areas 
of hemorrhage.

Figure 3 | Lipophages, microcyst formation, and membranous fat necrosis.

Figure 4 | A few eosinophils identified in this image.

Figure 5 | High-power image of lipophages and membranous fat necrosis. Fo-
cally, a small vein was noted cuffed by lymphocytes.

Figure 6 | Leukocytoclastic vasculitis and a definite granuloma are absent.
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tis in which the histopathological findings were consistent with 
septal panniculitis (8).

It is unclear what factors determine predisposition of a certain 
category of rheumatoid arthritis patient to develop accelerated 
nodulosis because many reports of its occurrence are limited to 
case reports or are inconclusive due to a small sample size (3). 
Both the HLA-DRB1*0401 allele (3) and MTR 2756GG genotype (9) 
have been proposed to be associated with MIAN. Moreover, cumu-
lative methotrexate dosage (3) and treatment efficacy (6) do not ap-
pear to affect the occurrence of methotrexate-induced nodulosis.
Methotrexate-induced nodules can present as an isolated finding 
or associated with systemic symptoms. They are commonly seen 
in the fingers and are usually smaller in size (< 5 mm in diameter) 
than rheumatoid nodules, though they may be clinically indistin-
guishable. Histologically, some methotrexate-induced nodules 
are characterized by septal panniculitis (7).

Clues that favor the diagnosis of MIAN involve the occurrence 
of skin lesions simultaneously with methotrexate use and its dis-
appearance upon drug withdrawal. In some cases, methotrexate 
rechallenge can be performed to confirm the diagnosis. However, 

the absence of nodule recurrence with methotrexate re-challenge 
cannot rule out the role of methotrexate as an inciting agent (6). 
In the case of our patient, it was not performed.

Histological findings associated with drug-induced panniculi-
tis can range from septal panniculitis with a lympho-histiocytic 
infiltrate to lobular panniculitis with a mixed or mostly neutro-
philic infiltrate particularly with tyrosine kinase inhibitors (10).

The management of panniculitis depends on the cause. In 
methotrexate-induced panniculitis, controversy remains regard-
ing whether methotrexate should be discontinued or not. In 
the case of our patient, the nodules resolved within 1 month of 
methotrexate cessation without the use of any additional drugs. 
Clearance of nodules remains variable, although it has been re-
ported that nodules may clear after 6 months (3) of methotrexate 
discontinuation but sometimes recur when the drug is restarted. 
In cases in which methotrexate needs to be continued, additional 
drugs such as (11) hydroxychloroquine, colchicine, sulfasalazine, 
azathioprine, or D-penicillamine should be started because nodu-
losis can persist for 3.5 years if methotrexate is continued (3).
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