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Methotrexate-induced Pulmonary Toxicity Bronchiolitis 
Obliterans Organizing Pneumonia: A Rare Entity
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ABSTRACT
Methotrexate is one of the most widely used broad-spectrum 
immunomodulator. It can be used as a primary option or as 
in combination of drugs in various immunological conditions. 
Generally, it is safe when use in lower dosages. However, a 
clinician has to be alert regarding some of its less common but 
toxic  side-effects. Here, we discuss a rare case who developed 
methotrexate-induced pulmonary toxicity.
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INTRODUCTION 

“Bronchiolitis obliterans organizing pneumonia” (BOOP) 
term initially dominated the North American literature 
and was included in the seminal paper by Katzenstein 
and Myers in 1998.1 Bronchiolitis obliterans organizing 
pneumonia an inflammatory lung disease involving the 
distal bronchioles, respiratory bronchioles, alveolar ducts 
and alveoli, generally idiopathic but may associated with 
systemic diseases.2

CASE REPORT

A 42-year-old female, with known case of rheumatoid 
arthritis on methotrexate (7.5 mg) weekly since  
6 months, presented with gradually progressive exertional 
breathlessness and dry cough of 15 days duration. She 
was nonsmoker and belongs to an urban area using 
liquefied petroleum gas for cooking. On general 
physical examination, patient was afebrile tachypnoeic 
with a respiratory rate of 28/min, pulse 96/min, 
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blood pressure 110/70 mm Hg, and SpO2 92% on room 
air, no pallor, clubbing, cyanosis, adenopathy, and 
edema. Chest auscultation revealed fine inspiratory 
creptations bilateral all over the chest. Rest of systemic 
examination was normal. On laboratory evaluation, 
patient's routine hematology was normal, rheumatoid 
factor was positive, spirometry was suggestive of 
restrictive pattern, skiagram chest shows bilateral lower 
zone homogeneous opacities (Fig. 1) and  high resolution 
computed tomography (HRCT) was suggestive of 
peribronchovascular consolidation with interlobar septal 
thickening and ground glass haziness (Fig. 2).

Fig. 1: Chest skiagram shows basal haziness

Fig. 2: Axial computed tomography image through the line 
showing diffuse, bilateral ground glass opacities
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Looking at casual temporal association possibility of 
methotrexate-induced diffuse parenchymal lung disease 
(DPLD) was considered. The drug was discontinued and 
patient was administered with prednisolone with a dose 
of 1 mg/kg body weight and on follow-up after 4 weeks 
of steroid therapy, patient showed significant clinico- 
radiological improvement (Fig. 3).

DISCUSSION 

Bronchiolitis obliterans organizing pneumonia is a 
form of DPLD. Approximately, 1 to 7% of patients who 
received methotrexate drug have BOOP.3,4 Patients 
characteristically present with history of progressive 
respiratory complaints usually within one year of 
initiating methotrexate therapy.5 The symptoms are  
progressive dry or productive cough and dyspnea, with 
or without fever1,4 our patient presented with these 
symptoms.

Radiological features, CT scan and high-resolution 
CT (HRCT) scan findings include the following: 
Patchy ground-glass opacities in a subpleural and/or 
peribronchovascular distribution (80%), bilateral basal 
airspace consolidation (71%), bronchial wall thickening 
and cylindrical bronchial dilatation in areas of air 
bronchogram (71%), centrilobular nodules 3 to 5 mm in 
diameter (50%), mediastinal lymphadenopathy (27%), 
small, nodular opacities measuring from 1 to 10 mm in 

diameter, typically ill defined (50%), cavitating lung mass 
(rare) and pleural effusions (33%).6

Histologically, BOOP shows organized polypoid 
granulation inflammatory tissue in the distal bronchiole 
airways, respiratory bronchioles, alveolar ducts, and 
alveoli. There is no disruption of the lung architecture 
and there is no traction bronchiectasis and no histological 
honeycombing.2

Cessation of methotrexate itself sufficient for symptom 
resolution and condition reversal.2 Corticosteroid 
treatment shown to be effective in symptom improvement.3 
Outcomes for patients with methotrexate toxicity usually 
good, with low rate of progression to pulmonary fibrosis. 
However, a literature review involving 123 patients with 
suspected methotrexate lung toxicity reported a mortality 
rate of 13%.7

CONCLUSION

Methotrexate is one of the most widely used broad-
spectrum immunomodulator. It can be used as a 
primary option or as a combination of drugs in various 
immunological conditions. Generally, it is safe in dosage 
used. However, a clinician has to be alert regarding some 
of  its less common side-effects too.
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Fig. 3: Two weeks posttreatment skiagram chest shows 
improvement with increasing lung aeration


