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Methotrexate (Mtx) is one of the most widely used immunomodulatory 
drugs, with a broad spectrum of indications. However, it comes at 
a cost of a wide range of side-effects ranging from gastrointestinal 
to haematological to less commonly recognised pulmonary toxicity. 
Pneumonitis is a serious adverse event and occurs in ~1 - 7% of 
patients treated with Mtx.[1] A high index of suspicion is required, as 
these patients are immunosuppressed and are on multiple drugs. We 
describe the case of a 29-year-old woman with an invasive mole who 
was treated with Mtx and developed Mtx pneumonitis.

Case report
A 29-year-old woman was hospitalised with shortness of breath and 
cough, which she had experienced for the past 6 days. She had been 
diagnosed with gestational trophoblastic neoplasia (invasive mole) 
with a baseline serum human chorionic gonadotrophin (HCG) level 
>1 300 mIU/mL, and was on weekly doses of 50 mg Mtx. She reported 
breathlessness on exertion and fever, 2 - 3 days after the 9th Mtx dose. 
She was treated with oral antibiotics and oseltamivir. A throat swab 
for H1N1 influenza was negative. Her condition worsened after 3 days, 
with increasing shortness of breath and cough, and she was admitted 
to our hospital.

At the time of presentation, the patient’s blood pressure was 105/65 
mmHg, her pulse rate 122 bpm, her respiratory rate 32 breaths per 
minute, and her peripheral oxygen saturation 70% on ambient air. She 
was febrile with an axillary temperature of 38°C. Chest auscultation 
revealed crepitations in the basal areas. Arterial blood gas analysis 
revealed respiratory alkalosis with hypoxaemia. The white blood cell 
count was 8.08 × 109/L. A chest radiograph showed bilateral mid- 
and lower zone infiltrates (Fig. 1A). A high-resolution computed 
tomography scan of the thorax showed consolidation involving 
bilateral lower lobes and ground-glass opacities involving the middle 
and lingular lobes and both the upper lobes (Fig. 2). The patient 
received oxygen via a high-flow nasal cannula, and broad-spectrum 

antibiotics were initiated. Blood and sputum for aerobic culture did 
not grow any micro-organisms. As the patient had developed new 
symptoms on Mtx, Mtx pneumonitis was suspected. The procalcitonin 
value was 0.035 ng/mL (normal <0.1 ng/mL). Two-dimensional 
echocardiography revealed normal chamber dimensions with an 
ejection fraction of 60%. Blood, urine and sputum cultures were 
negative.

The patient was given a single intravenous dose of 
methylprednisolone 125 mg on the 2nd day of admission. With a single 
dose, she experienced significant clinical improvement overnight and 
her oxygen requirement and work of breathing decreased. Pulmonary 
infiltrates on the chest radiograph also improved. Methylprednisolone 
was repeated for the next 2 days, after which oral steroids were started. 
The patient improved clinically and radiologically (Fig. 1B) and was 
weaned off oxygen. She was discharged on the 5th day on low-dose 
oral steroids. Serum HCG levels were monitored and were consistently 
<2 mIU/L.

Discussion
Mtx, a folic acid antagonist initially developed as an antineoplastic 
drug, is commonly used in various neoplastic as well as non-neoplastic 
inflammatory conditions, the most common being psoriasis and 
rheumatoid arthritis. Involvement of the lungs may become difficult 
to manage if not recognised early. Symptoms are nonspecific in the 
form of non-productive cough, shortness of breath, chest pain and 
fever. Mtx-induced lung injury is considered an idiosyncratic reaction, 
as the time of onset of symptoms after administration and the dose 
at which symptoms occur is highly variable.[2] Risk factors associated 
with Mtx pneumonitis include age >60 years, hypoalbuminaemia, 
diabetes mellitus, daily dosing of Mtx as opposed to weekly, pre-
existing lung disease, renal insufficiency, and previous use of disease-
modifying antirheumatic drugs.[3] A chest radiograph may show 
interstitial/alveolar infiltrates, nodular opacities, pleural effusion, 
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non-cardiogenic pulmonary oedema or 
hilar/mediastinal lymphadenopathy, or may 
be normal.[4] Various diagnostic criteria have 
been proposed, but the most commonly used 
is that of Searles and McKendry.[5]

Our patient had acute onset of shortness 
of breath, her oxygen saturation was 70% on 
room air at the time of admission, she had 
radiographic evidence of diffuse pulmonary 
ground-glass opacities and consolidation, 
and blood and sputum culture did not grow 
any pathogenic organism. She was therefore 
a ‘definite’ case of Mtx pneumonitis. On 

reviewing the literature, we could find only 
four reported cases of Mtx pneumonitis 
in patients with gestational trophoblastic 
neoplasia. These cases are summarised in 
Table 1.

Management of Mtx pneumonitis is not 
yet established and includes discontinuation 
of the drug. Corticosteroids are indicated 
in patients who deteriorate despite drug 
discontinuation and in those with respiratory 
failure, at a dose of 1 mg/kg of prednisolone 
or equivalent. Methylprednisolone is given 
in cases of impending respiratory failure. 

The dose and duration of steroids are not 
validated and depend on the individual 
patient’s response to therapy. Reinstitution 
of Mtx may result in relapse, but successful 
reinstitution has been reported.[6]

Conclusion
Mtx-induced pneumonitis is a serious adverse 
event. Diagnosis is based on a combination 
of clinical and radiological features, and 
response to drug discontinuation. Steroids 
are indicated if there is no response to drug 
discontinuation, and in cases of respiratory 
failure.
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Table  1. Characteristics of cases of methotrexate pneumonitis in patients with 
gestational trophoblastic neoplasia reported in the literature to date

Reference Age (years) Symptoms

Total dose of 
methotrexate after which 
symptoms appeared

Gillespie et al.,[7] 1997 23 Shortness of breath, 
pleuritic chest pain

200 mg

28 Shortness of breath, 
pleuritic chest pain

600 mg

18 Shortness of breath, 
pleuritic chest pain

600 mg

Zhang et al.,[8] 2008 47 Shortness of breath, 
chest pain, cough, 
fever

500 mg

Present case, 2022 29 Shortness of breath, 
cough, fever

450 mg
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Fig. 1. (A) Chest radiograph of the patient on admission. (B) Chest radiograph at discharge.

Fig. 2. High-resolution computed tomography scan of the thorax showing consolidation involving 
bilateral lower lobes and ground-glass opacities involving the middle, lingular and upper lobes.
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