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Pulmonary nodules in rheumatoid arthritis: the case of leflunomide
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ABSTRACT

Rheumatoid arthritis (RA) is a chronic autoimmune disease primarily affecting joints. Extra-articular manifestations,
including pulmonary involvement, significantly contribute to morbidity and mortality. Disease-modifying antirheumatic drugs
are crucial for RA treatment but may also have pulmonary side effects. The differentiation between pulmonary RA
manifestations, infection in the immunosuppressed patient, and drug-induced pulmonary toxicity remains a diagnostic and

therapeutic challenge. This report presents a rare case of
accelerated pulmonary nodulosis associated with
leflunomide therapy, emphasizing the need for careful

) L differential diagnosis in immunosuppressed patients.
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Introduction
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leflunomide. Rheumatoid arthritis (RA) is a systemic autoimmune

disorder characterized by joint inflammation and progressive
. . joint damage, with an estimated prevalence of 0.24%
contribution, read and approved the final version of the man- J ge, W prev N

uscript, and agreed to be accountable for all aspects of the globally.! Its pulmonary manifestations are the most important
vorks extra-articular manifestations in terms of frequency and

morbidity. These include interstitial lung disease, pulmonary
hypertension, pleural involvement, and, in a minority of the
patients, asymptomatic pulmonary nodules (0.2-4%).> Risk
factors for rheumatoid pulmonary nodules include rheumatoid
factor positivity, the presence of subcutaneous rheumatoid
nodules, long disease duration, smoking, and male sex.?

The mainstay of RA treatment is represented by the
disease-modifying antirheumatic drugs (DMARDs).
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However, DMARDs have also been associated with lung
toxicity,  particularly =~ methotrexate,  but  even
hydroxychloroquine, leflunomide, infliximab, etanercept,
adalimumab, and rituximab.? A rare but noteworthy side effect
of DMARD:s is the emergence of pulmonary nodules. We
focus on the effects of leflunomide. This complication is
particularly challenging to address, as it may be difficult to
distinguish from the progression of rheumatological disease
and opportunistic infection in immunosuppressed patients.
This case report details the clinical course of a 74-year-
old patient with seropositive RA who developed accelerated
pulmonary nodulosis following leflunomide therapy. The
findings highlight the importance of timely recognition and
management of drug-induced pulmonary toxicity.

Case Report

A 74-year-old male with a known history of seropositive
RA presented to the emergency department with severe
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fatigue lasting several weeks, associated with exertional
dyspnea, but without cough or sputum production. The patient
reported no articular complaints. RA had previously been
managed with methotrexate, which was discontinued due to
inefficacy, and subsequently with leflunomide, initiated
approximately 6 months before presentation, with a dosage
that has been gradually increased. Concurrently, long-term
corticosteroid therapy had been gradually tapered. One month
before the current episode, the patient had been hospitalized
for community-acquired pneumonia without an identified
causative pathogen.

Upon admission, the patient appeared in preserved
general condition. Vital signs were within normal limits, and
pulmonary auscultation was unremarkable. There were no
clinical signs of active arthritis.

Hematologic workup revealed elevated inflammatory
markers (C-reactive protein: 201 mg/L, leukocytosis at 11.4
G/L with neutrophilia, erythrocyte sedimentation rate 110
mm/h) and anemia (hemoglobin: 101 g/L). Renal and hepatic
function tests were normal.

During the following hospitalization, the patient
developed a febrile state. Blood cultures were sterile, and
thoracic computed tomography (CT) imaging revealed
consolidation in the left lower lobe and multiple pulmonary
nodules distributed across all lung lobes, some with early

cavitation. Comparing these images with a prior CT scan
performed during the pneumonia episode one month earlier,
the nodules appeared to have developed from small ground-
glass opacities initially attributed to infection (Figure 1).

Empiric antibiotic therapy with piperacillin/tazobactam
was initiated, suspecting nosocomial pneumonia. Given the
rapid progression of lesions in an immunosuppressed patient,
bronchoscopy with bronchoalveolar lavage was performed 6
days after antibiotic initiation. Microbiological analyses,
including cultures and polymerase chain reaction (PCR) for
respiratory viruses, atypical bacteria, and opportunistic
pathogens, were negative except for a PCR result positive for
rhinovirus, deemed clinically insignificant (Table 1).
Autoimmune testing, including antineutrophil cytoplasmic
antibody, was also negative.

Due to worsening clinical and radiological findings despite
antibiotic therapy, a surgical lung biopsy was performed.
Histopathological examination of one of the nodules excluded
malignancy and vasculitis. No pathogens were identified via
direct examination or microbiological tests (Table 1). The
biopsy revealed multiple foci of peribronchial fibrinous
pneumonia with organizing features and granulomatous
changes, with central necrosis. In the absence of histological
findings consistent with rheumatoid nodules, the lesions were
considered drug-induced pulmonary changes (Figure 2).

Figure 1. A) One month before hospitalization, under prednisone 2.5 mg/day and leflunomide; B) worsening of nodular lesions
at admission; C) evolution after discontinuation of leflunomide and increased prednisone dosage; D) thoracoscopic image (sur-

gical lung biopsy).

OPEN 8ACCESS

[Italian Journal of Medicine 2025; 19:1964]



Case Report

Figure 2. Pulmonary parenchyma with confluent nodules featuring a necrotic center (A), surrounded by neutrophil granulocytes,
resembling an abscess (B). The lesions are distributed peribronchially. Silver Methenamine, PAS, and Ziehl-Neelsen staining
did not reveal any microorganisms. The pulmonary parenchyma distant from the lesions (C) is characterized by multiple foci
of fibrinous pneumonia, with signs of organization and granulomatous features, predominantly peribronchial (D). No evidence
of capillaritis. (Hematoxylin-eosin, low magnification [A and C] x100, [B] x60, [D]).

Table 1. Comprehensive microbiological assessment.

[Microbiological assessment

Blood cultures 4 negative pairs

Serological tests C. burnetiid (1gG, IgM): negative
Brucella (polyagglutinins): negative
Cryptococcus antigen: negative
PCR Bartonella spp.: negative

Bronchoalveolar lavage ~ Direct examination: negative
PCR respiratory viruses: positive for rhinovirus
PCR Aspergillus fumigatus: negative
PCR Pneumocystis jirovecii: negative
PCR M. tuberculosis and Mycobacterium spp.: negative
Aspergillus galactomannan detection: negative
General bacteriology cultures: Enterococcus faecium 10> CFU/mL
Fungal culture: Candida albicans
Actinomycetes culture: negative

Bronchial aspiration PCR Aspergillus fumigatus: negative
PCR and cultures for Legionella: negative
Fungal cultures: Candida albicans
General bacteriology culture: physiological flora
Mycobacteria direct examination and cultures: negative

Pulmonary biopsies Panfungal PCR: negative
Panbacterial PCR: negative
PCR M. tuberculosis and Mycobacterium spp.: negative
PCR Bartonella: negative

PCR, polymerase chain reaction; IgG, immunoglobulin G; IgM, immunoglobulin M.
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A presumptive diagnosis of accelerated pulmonary
nodulosis of drug-induced origin was made, reposing on the
clinical and radiological evolution, with rapidly developing
nodules following Leflunomide initiation, and supported by
histological findings.

Management and follow-up

Leflunomide was discontinued, and prednisone doses
were increased to prevent a flare of RA. Cholestyramine
therapy was introduced to accelerate leflunomide plasma
clearance,*> but this was poorly tolerated. Following
leflunomide discontinuation, the patient showed progressive
clinical improvement, notably resolution of the febrile state.
Inflammatory markers decreased, and subsequent thoracic CT
scans demonstrated partial regression of nodules (Figure 2),
with cavitation of several lesions and development of
bronchiectasis in the left lower lobe.

Discussion

We report here a rare case of accelerated pulmonary
nodulosis associated with treatment with leflunomide.

The presence of pulmonary nodules in patients with RA
poses a diagnostic challenge due to the wide range of
differential diagnoses that must be considered. The
immunosuppressed state induced by DMARDs increases the
risk of fungal and bacterial infections, which may manifest as
nodules. The disease itself can induce the formation of
pulmonary nodules, and finally, the nodules may be of
neoplastic origin.

Extensive examinations, including a biopsy by
thoracoscopy, were carried out on our patient, allowing us to
exclude an infective or neoplastic etiology of the nodules.

The probable causal link between leflunomide and the
pulmonary nodulosis of our patient is substantiated by the
compliance with all the recommended diagnostic criteria for
drug-induced interstitial lung disease:®* i) clinical,
physiological, and radiological findings were consistent with
interstitial lung disease (in our case, diffuse nodules); ii) a
temporal relationship was observed between the onset of the
pulmonary manifestation and drug exposure in a patient with
longstanding RA without previous pulmonary involvement;
iil) other potential causes, such as infection and malignancy,
were excluded through comprehensive investigations,
including a lung biopsy, which suggested drug toxicity; iv)
the nodules showed an improvement upon withdrawal of the
suspected causative agent.

Leflunomide-induced pulmonary toxicity is highly
variable. Cases of iatrogenic pulmonary hypertension,
hypersensitivity pneumonitis, and interstitial lung disease
have been reported in the literature.” Pulmonary nodules
have occasionally been reported in the literature in association
with leflunomide therapy,'®'® with a higher prevalence
observed in patients of Japanese ethnicity.'*

This phenomenon seems to be more pronounced in
patients previously exposed to methotrexate.!> Unlike
interstitial disease, the appearance of pulmonary nodules
during treatment with leflunomide appears to be even rarer
and is described sporadically in the literature.”'!? On the
other hand, the appearance of elbow joint nodules has been
clearly described with leflunomide treatment,' as well as an
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increase in the size and number of pre-existing rheumatic
pulmonary nodules."

The pathophysiological mechanism underlying this drug
toxicity is unclear, but it could be related to its
immunomodulatory effects. By reducing monocyte migration
and tissue macrophage activation, leflunomide may disrupt
local immune surveillance and cytokine signaling pathways,
particularly involving tumor necrosis factor-a and interferon-
v. These cytokines are critical mediators in granuloma
formation, as they regulate macrophage activation and the
coordination of immune cells within granulomatous tissue.!”
Some authors postulate that the reduction in macrophage
function reduces the elimination of rheumatoid factor, leading
to accumulation in the alveolar space, which would be a factor
in activating the inflammation underlying nodule formation."

Conclusions

This case highlights the importance of differentiating
drug-induced pulmonary nodulosis from other potential
etiologies, such as malignancy, infection, or progressive RA,
and raises the need for heightened awareness among
clinicians regarding potential pulmonary toxicities of
DMARD:s and the importance of post-marketing surveillance
to better characterize rare adverse effects. Early imaging and
invasive sampling should be rapidly evaluated, given the
urgent need to introduce appropriate treatment.
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