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Eosinophilic pneumonia associated with pirfenidone therapy
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To the Editor

Pulmonary eosinophilia is a common manifestation of drug-induced lung disease and, at the
time of writing, some 170 medications have been implicated in eosinophilic pneumonia [1].
Since the reaction occurs rarely for any given drug, however, establishing a causal
relationship is difficult, and relies on reports of temporal relationship and exclusion of
alternative causes of eosinophilic lung disease. Pirfenidone is an oral antifibrotic drug that is
conditionally recommended as therapy for patients with idiopathic pulmonary fibrosis (IPF),
based on the results of three randomised controlled trials [2]. Here, we describe what we
believe to be the first report of the association of pirfenidone therapy with eosinophilic
pneumonia.

The patient was a 78-year-old Caucasian man who provided written informed consent to
have his case history presented. He had a history of IPF diagnosed 3 years previously,
diagnosed according to consensus guidelines [2], on the basis of a high-resolution chest
computed tomography (CT) pattern indicative of usual interstitial pneumonia (UIP), and
negative history and serological studies for other causes of diffuse parenchymal lung
disease. At baseline, he could walk 350 m in 6 min with oxygen saturations remaining above
93% and, 3 weeks before initiation of pirfenidone, his pulmonary function tests (PFTSs)
showed forced vital capacity (FVC) 3.28 L (77% of predicted), forced expiratory volume in
1s (FEV;) 2.40 L (78% of predicted) and diffusing capacity of the lung for carbon
monoxide (D) co) 10.98 mL-min~t-mmHg= (39% of predicted). 5 weeks after initiation of
pirfenidone, he developed progressively worsening dyspnoea on exertion and presented to
the clinic 2 weeks later. He had not had fever or sputum production. His other medications
were simvastatin and pantoprazole. He did not smoke, had had no recent respiratory
exposures, and did not use over-the-counter medications, recreational drugs or alternative
therapies. He had no history of asthma, history of travel, or exposures to suggest parasitic
diseases. His physical examination revealed only the previously noted bibasilar coarse
crackles. PFTs showed a marked decline in FVVC and gas transfer (FVC 2.47 L (58% of
predicted), FEV; 1.86 L (60% of predicted) and D co 7.01 mL-min~t.mmHg™1 (25% of
predicted)). During a hall walk study, he had a new requirement for supplemental oxygen on
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exertion: he had oxygen desaturation to 88% after walking 100 m on room air, and required
6 L-min~1 supplemental oxygen to walk 300 m and maintain saturations above 90%.
Laboratory studies showed a normal white blood cell count without eosinophilia, and normal
serum chemistries, liver panel and brain natriuretic peptide, but an elevated D-dimer
concentration of 443 ng:-mL~1 (normal <231 ng-mL~1). A CT pulmonary angiogram
revealed no evidence of pulmonary embolism but new multifocal areas of ground-glass
opacification in the lower lobes, superimposed on the previously noted UIP pattern (figure
1a and b). Bronchoscopy and bronchoalveolar lavage (BAL) revealed a cell count of 2.7x10°
cells per mL with differential counts of 22% eosinophils, 11% lymphocytes, 2% neutrophils
and 62% macrophages. Bacterial, fungal, viral and mycobacterial cultures, PCR for
respiratory viruses, and direct fluorescent assay for Pneumocystis jiroveci were negative.
Pirfenidone was discontinued and, given the abrupt deterioration with evidence of
eosinophilic pneumonia, prednisone started at a dose of 40 mg a day. 8 weeks later, his
dyspnoea had resolved and PFTs had improved significantly (FVC 2.99 L (70% of
predicted), FEV 2.35 L (76% of predicted) and D co 10.86 mL-min~t-mmHg~1 (38% of
predicted)), and chest CT showed resolution of ground-glass opacities (figure 1c).
Prednisone was tapered off and, 9 months later, he remained well.

Exacerbations of IPF are defined as unexplained respiratory deteriorations of <30 days
duration associated with new bilateral ground-glass opacities or consolidation superimposed
on prior reticular opacities, but the diagnosis requires the exclusion of other identifiable
causes of lung injury, which most commonly include infections, cardiogenic pulmonary
oedema and pulmonary thromboembolism [3, 4]. The histology of IPF exacerbation shows
diffuse alveolar damage superimposed on UIP and, importantly, the condition is not
associated with eosinophilia, with BAL fluid containing <5% eosinophils reported in the
literature, similar to patients with IPF without exacerbation [4, 5]. Drug-induced lung
toxicity, however, is a common cause of pulmonary eosinophilia, typically together with
elevated BAL lymphocytes [6], and is a potentially important diagnostic consideration in
evaluating possible IPF exacerbations. The suggested diagnostic criteria for drug-induced
eosinophilic lung disease are: 1) absence of other likely causes of lung disease; 2)
compatible symptoms; 3) time-course; 4) consistent BAL or histological findings; and 5)
improvement after drug discontinuation, with all five criteria indicating a definite diagnosis
and four criteria considered a probable diagnosis [7]. Our patient met all of these criteria.

In considering other causes of deterioration in this case, we noted that, since its commercial
release in 1992, simvastatin has been associated with eosinophilic pneumonia in a single
case report [8]. In our patient, therapy with simvastatin began 5 years prior to his acute
illness and was continued for 9 months after discontinuation of pirfenidone without
recurrence of eosinophilic pneumonia. We therefore considered simvastatin an unlikely
culprit in his eosinophilic lung disease.

There have been two prior reports of respiratory side-effects of pirfenidone to date. A post-
marketing surveillance report by the manufacturer describes cases of facial angio-oedema
and wheezing associated with the drug, but the number of cases was not reported [9]. A
recent report described two patients who developed worsening respiratory symptoms and
decline in PFTs shortly after initiation of pirfenidone, with resolution of symptoms after
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cessation of the drug; one patient had wheezing and cough, and the second developed new

ground-glass opacities. BAL cell counts were not reported in these cases [10]. It is possible
that all of these cases, including the present report, represent a T-helper cell type 2 allergic

response to the drug but this hypothesis awaits further investigation.

In conclusion, pirfenidone therapy may be associated with eosinophilic lung disease.
Importantly, this association may be underdiagnosed and underreported since it is
indistinguishable from IPF exacerbation. More broadly, eosinophilic pneumonia and drug-
induced lung diseases are important considerations in the differential diagnosis of IPF
exacerbations, and this report emphasises the importance of a thorough workup, including
BAL, for respiratory deteriorations in interstitial lung diseases.
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FIGURE 1.
Representative axial chest computed tomography (CT) images. a) 2 years before initiation of

pirfenidone, a high-resolution study showed peripheral reticulation and honeycombing. b) 7
weeks after initiation of pirfenidone, CT pulmonary angiogram showed superimposed
multifocal ground-glass opacities. c) 8 weeks after discontinuation of pirfenidone and
initiation of corticosteroids, a high-resolution study showed resolution of ground-glass
opacities.
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