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Pulmonary Toxicity After Initiation of Azathioprine for

Treatment of Interstitial Pneumonia in a Patient with

Rheumatoid Arthritis

To the Editor: 

Pulmonary involvement of rheumatoid arthritis (RA) includes

drug-induced pulmonary toxicity, interstitial pneumonia (IP) due to RA

itself, airway lesions, pleural lesions, and pulmonary infections due to the

use of immunosuppressants. It is sometimes difficult to differentiate

between these conditions. Pulmonary toxicity has been reported to be often

induced by methotrexate and leflunomide but rarely by azathioprine

(AZA). We describe a patient with RA and IP, in whom AZA induced pul-

monary  toxicity.

The patient was a 72-year-old man diagnosed with RA (Steinbrocker

stage III, class 2), treated with 5 mg/day prednisolone (PSL) and with clin-

ically low disease activity. He developed a nonproductive cough 2 years

ago. Chest radiograph and high-resolution computed tomography (HRCT)

of the chest at that time revealed ground-glass opacities (GGO) in the bilat-

eral peripheral lung fields and honeycomb-like cysts in the dorsal side of

both lower lung fields, leading to a diagnosis of IP. Pulmonary function

tests showed a vital capacity (VC) of 99.3%, and DLCO 54.2%.

After he developed exertional dyspnea (Hugh-Jones Grade II) in March

2006, he was referred to our hospital and was admitted on June 20, 2006.

Fine crackles were audible in both lower lung fields. Blood tests showed a

white blood cell (WBC) count 10,940/µl (73% neutrophils), C-reactive

protein (CRP) 2.08 mg/dl, erythrocyte sedimentation rate 59 mm/h, and a

Krebs von den Lungen-6 level of 335 U/ml. SpO2 (room air) was 96%.

Chest radiograph and HRCT of the chest revealed that the extent of GGO

in the bilateral peripheral lung fields and honeycomb-like cysts on the dor-

sal side of both lower lung fields had increased (Figure 1a). Pulmonary

function tests showed vital capacity 80.3% and DLCO 41.4%. He had

active RA, indicated by a CRP-based 28-joint Disease Activity Score of

3.15, and worsening IP.

He was treated with an increased dose (20 mg/day) of PSL in addition

to 100 mg/day AZA on the 25th hospital day. Six days after starting AZA,

he developed a fever of 39°C and dyspnea. Laboratory findings showed

SpO2 of 94%, WBC count 23,870/µl, and CRP 23.87 mg/dl. Chest HRCT

showed consolidation surrounding the GGO in the subpleural regions of

the left upper and right upper and middle lobes (Figure 1b). We initiated

therapy of 1.0 g/day meropenem hydrate, 400 mg/day clarithromycin, and

300 mg/day voriconazole, and discontinued the AZA. This treatment

resulted in normal WBC and CRP level, and rapid improvement of SpO2

(96%) and the infiltrative shadows on chest HRCT (Figure 1c). Tests were

negative for ß-D-glucan, aspergillus antigen, cryptococcus antigen, and

leukocyte cytomegalovirus pp65 antigen. Sputum cultures were negative

for pathogenic bacteria. He was treated again with 50 mg/day AZA from

the 43rd hospital day and redeveloped a fever of 37.8°C with dyspnea.

SpO2 was 94% on room air, WBC count was 21,250/µl (94.5% neu-

trophils), and CRP 16.92 mg/dl. Chest HRCT showed consolidations and

GGO in the subpleural regions of the left upper and right upper and mid-

dle lobes (Figure 2a). Discontinuation of AZA resulted in improvement of

clinical symptoms and findings on HRCT (Figure 2b). During the course,

20 mg/day PSL was continuously administered. Thereafter, cyclosporine

175 mg/day was initiated, with improvement of the IP.

Adverse events associated with AZA include fever, joint pain, bone

marrow suppression, hepatitis, and infection but rarely pulmonary toxici-

ty1. AZA-induced pulmonary toxicities have been reported in patients with

kidney transplantation2,3,4,5, inflammatory bowel disease1,6,7,8, membra-

nous nephropathy9, and autoimmune hepatitis10. To our knowledge, no pre-

vious studies have reported AZA-induced pulmonary toxicity in the field

of connective tissue diseases.

Pulmonary lesions such as IP concomitantly develop in a high propor-

tion of patients with collagen disease including RA, and it is important to

differentiate these lesions from drug-induced IP. In particular, in our

patient, it was difficult to differentiate AZA-induced IP from the acute

exacerbation of RA-IP. In patients with the acute exacerbation of RA-IP, a

GGO involving the entire lungs is detected on chest CT, showing rapid

enlargement. However, in our case, a localized consolidation and GGO

involving the right superior lung were observed, differing from the imag-

ing characteristics of acutely exacerbating RA-IP. Further, incidental, addi-

Figure 1. Time course of changes in chest HRCT findings. Chest HRCT on admission revealed an infiltrative shadow and ground-glass opacities in bilateral

peripheral lung fields and honeycomb-like cysts on the dorsal side of both lower lung fields (1a). Chest HRCT 6 days after starting azathioprine (AZA)

showed an infiltrative shadow and surrounding ground-glass opacities in subpleural regions of the left upper and right upper and middle lobes (1b). After dis-

continuation of AZA, pulmonary infiltrative shadow and ground-glass opacities disappeared (1c).
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tional AZA administration resulted in the reexacerbation of the pulmonary

shadow. Based on this, a diagnosis of AZA-induced IP was made, ruling

out the acute exacerbation of RA-IP.

AZA treatment can result in both allergic toxicities and dose-dependent

toxicities. Bedrossian, et al reported that 4 kidney transplant patients treat-

ed with AZA died of pulmonary toxicity that was dose-dependent4. Stetter,

et al, Rubin, et al, and Ananthakrishnan, et al reported cases of pulmonary

toxicity in which the patients initially presented with fever, cough, and dys-

pnea within 6 weeks after AZA administration3,6,8. IP improved after the

discontinuation of AZA and steroid administration, suggesting an allergic

mechanism. In our patient, IP exacerbation with fever and dyspnea

occurred 6 days after beginning the administration of AZA and improved

after discontinuation. Resumption of AZA therapy was followed by the

recurrence of pulmonary shadows on chest HRCT on the same day. These

observations suggest that the pulmonary toxicity occurring in this patient

was related to an allergic mechanism.
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Figure 2. Time course of changes in chest HRCT findings. Azathioprine (AZA) was readministered beginning with a 50 mg/day

dose from the 43rd hospital day, after which an infiltrative shadow and ground-glass opacities reappeared in the subpleural regions

of the left upper and right upper and middle lobes (2a). Discontinuation of AZA again resulted in improvement of the pulmonary

shadows (2b).
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