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Abstract

Leflunomide (LEF) induced interstitial pneumonitis is a very rare condition but potentially fatal. We report a case of LEF induced interstitial 
pneumonitis. A 63-year-old woman followed-up for 37 years with the diagnosis of rheumatoid arthritis treated with LEF (20 mg/day) since 
5 months were admitted to our hospital with cough, dyspnea, fever, and dark sputum.Chest radiography represented bilateral alveolar 
consolidation. High-resolution computed tomography demonstrated diffuse ground-glass appearance and interlobular septal thickening. 
Since the patient’s clinics and radiologic findings improved dramatically after the cessation of LEF and recieving oral steriod therapy, she 
was diagnosed as drug-induced interstitial lung disease. In conclusion, when nonspecific clinical signs such as respiratory distress, cough 
and fever seen during the use of LEF, drug-induced interstitial lung disease should be kept in mind for the differantial diagnosis.
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INTRODUCTION
Interstitial lung disease (ILD) associated with drugs is a rare clinical condition. The clinical course can 
vary from benign lung infiltrations to mortal acute respiratory failure syndrome (1). In drug-induced 
ILDs, the causing mechanism has not been cleared yet. It is stated in the pathogenesis that lung cy-
totoxicity caused by drugs, immune response developing against drugs, and genetic predisposition 
have roles (1, 2).

Leflunomide (LEF) is an immunomodulator drug that plays a role in pyrimidine synthesis in T lym-
phocytes with its active metabolite A771726 and becomes effective by inhibiting the dihydroorotate 
dehydrogenase enzyme (2). It has been shown in studies that it reduces articulation symptoms in 
rheumatoid arthritis (RA) treatment and prevents progression (3). Side effects associated with LEF-in-
duced hepatotoxicity, ulcer in the mouth, headache, hypertension, weight loss, hair loss, peripheral 
neural neuropathy, and ILD (4). The frequency of LEF-induced ILD varies between 0.08 and 0.49% and 
is seen rarely (5). In literature, there are cases frequently reported from Far East and rarely from West-
ern countries (2). The number of case reports on this issue is quite low in our country (6).

In this case report, ILD due to LEF usage was discussed together with the literature, because it is a rare 
condition and especially, for the fact that this complication that may occur during LEF use. 

CASE PRESENTATION
A 63-year-old female patient who had been followed up with RA diagnosis for 37 years was admitted 
to our clinic with complaints of cough, shortness of breath, fever, and thick phlegm. From her history, 
it was learned that the complaints started 10 days before the admission and they presented with a 
flu-like infection with cough, nasal flow, and sore throat. Fever, expectorating, and difficulty in breath-
ing were added to these complaints later on. She received antibiotic (levofloxacin and ceftriaxone) 
treatment after being hospitalized in the health care institution where she was admitted because 
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of a pre-diagnosis of pneumonia. Cytomegalovirus (CMV) IgM was 
detected as negative in the viral serological examination performed 
by another health center. The patient whose complaints did not 
improve for a week despite the present treatment and who experi-
enced decreased oxygen saturation was referred to our hospital for 
further investigation and treatment. When the history of the patient 
was questioned, it was learned that she had been treated at the hos-
pital intermittently for arthritis attacks and was thus under salazopy-
rin therapy for about 2 months 7–8 years previously, but she had dis-
continued the medication because of gastric bleeding. The patient 
who had received sulfasalazine and methotrexate (MTX) treatments 
for the following 4–5 years was additionally receiving LEF (20 mg/
day), hydroxychloroquine sulfide, and deflazacort treatments for the 
previous 5 months and the sulfasalazine treatment was stopped. It 
was learned from her history that during the RA treatment, she had 
not experienced any additional respiratory problem. There was no 
feature in her family history. 

In her physical examination, her general condition was moderate; 
she was conscious, cooperative, and oriented. Her arterial tension 
was 110/70 mmHg, respiration rate per minute was 26/min, pulse 
was 89/min, and body temperature was 38.6°C (axillary). She had 
shortness of breath and exertional dyspnea. The rate of oxygen satu-

ration was 89%. In the bilateral middle zones of both lungs, common 
crepitant rates were recognized through listening. Secondary to RA, 
ulnar deviation was present in both wrists. Other system examina-
tions were normal. 

The laboratory examination results were as follows: white blood 
cell count: 7560/uL, hemoglobin: 9.4 gr/dL, thrombocyte: 470,000/
UL, erythrocyte sedimentation rate: 120 mm/h, C-reactive protein: 3 
mg/L, procalcitonin level: 0.065 ng/mL, pH: 7.46, pCO2: 33.3 mmHg, 
pO2: 55.2 mmHg, HCO3: 22.6 mmol/L, SaO2: 89%, and rheumatoid fac-
tor level: 13.4 IU/mL. The finding of diffuse alveolar infiltration was 
observed in both lungs on the chest X-ray (Figure 1a). No growth was 
seen in the blood and sputum samples. 

The antibiotic treatment that had been initiated by another health 
center because of the present findings was continued. The high 
resolution chest X-ray (HRCT) taken at that center revealed diffuse 
alveolar consolidation, partly ground-glass appearance, and septal 
thickening in both lungs (Figure 1b). The patient was consulted to 
the rheumatology department regarding lung involvement in RA. 
The present condition of the patient was not evaluated as lung in-
volvement in RA. Because hypoxemia of the patient continued then, 
bronchoscopic analysis could not be performed. LEF-induced ILD was 
considered on the basis of the present HRCT findings, no response 
to the antibiotic treatment, negative CMV serology, and the clinical 
picture that occurred following the addition of LEF. Antibiotic and 
LEF treatment were discontinued. MTX treatment was continued and 
oral methylprednisolone (MP, 60 mg/day) was started. On the 6th day 
of the treatment, a significant clinical improvement was observed in 
the patient. Regression in alveolar infiltration was detected on con-
trol chest X-ray and HRCT (Figure 2a, b). No additional findings were 
found during the follow-up examinations of the patient, and her MP 
dosage was decreased to 40 mg/day. The patient who showed clinical 
and radiological improvement was discharged to be given 32 mg/day 
MP on the 11th day of her admission. Her MP treatment was reduced 
and discontinued at the end of the first month because she did not 
have any additional complaints during polyclinic controls. The patient 
was referred to the rheumatology clinic for re-arrangement of the RA 
treatment. Written informed consent was obtained from the patient.

DISCUSSION
Leflunomide is an anti-inflammatory medication that displays im-
munomodulatory activity. It is currently more preferable than MTX 
because of its reduced side effects during RA treatment (5, 7). Since 
2003, when it was started to be used, gastrointestinal, hepatic, he-
matological, dermatological, neurological, and respiratory side ef-
fects related to this drug have been reported in the literature. Among 
them, side effects associated with lung damage is very rare (7).

Leflunomide-induced lung diseases often develop within the first 20 
weeks from its first use (2). Among the risk factors for LEF-induced 
lung involvement, there is LEF usage at the maximal tolerable dos-
age (100 mg), age, smoking history, body weight (<40 kg), male sex, 
the presence of underlying ILD, genetic predisposition, and a history 
of MTX treatment (2, 5). LEF-induced lung involvement findings can 
sometimes occur as benign infiltrations in the lungs but sometimes, 
they can present with shortness of breath with a mortal course. The 
mortality rate of this disease has been reported to be 0.7% (7). In the 
studies conducted, lung findings such as diffuse alveolar hemorrhage, 
acute eosinophilic pneumonia, ILD, lung abscess, and cryptogenic 

68

Figure 1. a, b. The presence of a diffuse alveolar pattern in both 
lungs on chest radiography performed before treatment (a). 
Pre-treatment HRCT; the presence of diffuse alveolar consolida-
tion in axial section at the level of carina, ground-glass densities, 
and septal thickenings (b)

a b

Figure 2. a, b. Post-treatment chest radiography with normal 
appearance (a). Post-treatment HRCT; the presence of apparent 
improvement in an alveolar and interstitial pattern as well as 
minimal septal thickening in the peripheral regions (b)

a b
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organized pneumonia that develop secondary to LEF usage were re-
ported (6, 8). In our country, there is only the case report by Ulusoy et 
al. (6) on lung abscess developed after LEF usage in a 43-year-old RA 
patient. In that case report, it was stated that Staphylococcus aureus 
was generated from the biopsy materials taken from a lung abscess 
that developed after LEF treatment was added to her treatment for 
the previous 5 months. This may be related to the factor generated 
at abscess material or might have developed after the usage of LEF 
caused lung damage. In this case, it is seen that there was enough 
time for the development of lung findings after the LEF usage. In our 
case, in accordance with the literature, the complaints started after 
about 5 months from the use of LEF and no growth was detected in 
the culture samples. In our case, the only risk factor, which is stated in 
the literature, was the use of LEF with MTX simultaneously. 

Leflunomide-induced lung disease can occur in situations in which 
the medication is taken alone or it can develop especially when com-
bined with MTX (7). It is claimed that this condition is related to the 
use of LEF when no response is obtained to MTX treatment or that 
the MTX treatment eases the development of LEF-induced lung dis-
ease. Thus, for patients with a history of using MTX, it is important to 
be careful about the development of lung disease during LEF treat-
ment (2). In the study by Chikura et al. (2), in which they investigated 
for lung disease after the use of LEF in 26 cases, 97% of the patients 
had a history of MTX use and 41% had a history of the use of a com-
bination of MTX with LEF. In addition, in our case, a history of LEF 
use with MTX was found, which was similar to that reported in the 
literature with regard to the development of lung disease in patients 
receiving LEF combined with MTX. 

In drug-induced ILD, nonspecific symptoms and findings such as 
cough, fever, shortness of breath, decreased saturation, and pleu-
ral-type chest pain are observed. In these cases, it is important to 
eliminate the conditions such as congestive heart failure, infection 
disease, and malignity together with the accompanying radiological 
findings (1). Among radiological examination techniques, HRCT is 
the most common imaging technique, with a high diagnostic value. 
HRCT findings include grouns-glass appearance, bilateral interstitial 
nodular pattern, alveolar consolidation, and honeycomb appearance 
(2). In our case, there was diffuse alveolar consolidation, grouns-glass 
densities, and septal thickenings, which was consistent with the 
findings reported in the literature. Especially discontinuation of LEF 
treatment while MTX treatment was going on and fast clinical and 
radiological regression after steroid therapy were other supportive 
findings for our diagnosis in our case. 

In drug-induced lung disease, especially, in the presence of sup-
pressed cellular immunity, one of the causes of infection in the differ-
ential diagnosis is viral pneumonias. The most common factor is CMV 
pneumonia in these patients (80–90%). CMV infection can develop 
as the reactivation of primary or latent infection. Among other viral 
pneumonia causes, there is influenza A and B, parainfluenza, adeno-
virus, respiratory syncytial virus, and herpes simplex virus (9). In our 
case, no growth was observed in the blood and sputum samples. In 
addition, CMV serology, the most common cause of viral pneumonia 
for these patients and which was performed in another health center, 
was found to be negative. 

In the treatment of drug-induced lung disease, the first thing to do 
is to discontinue the drug thought to have caused the disease and 

to initiate steroid treatment after the elimination of other etiological 
factors such as infection, autoimmune disease, malignity, and heart 
failure. Moreover, oral cholestyramine treatment (3x8 gr) is suggested 
for facilitating its excretion from the body (10, 11). In this case report, 
only oral steroid treatment was used. Because of the rapid clinical 
and radiological response to oral steroids, cholestyramine treatment 
was not used. 

CONCLUSION
It should be considered that in the presence of nonspecific clinical 
findings, including shortness of breath, cough, and fever developing 
during the use of LEF, interstitial lung disease associated with this 
drug can develop, the use of MTX with LEF can ease the develop-
ment of this condition, and this clinical condition can often occur in 
the first 20 weeks. 
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