Eosinophilic Pneumonia Associated With Azacitidine
in a Patient With Myelodysplastic Syndrome
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Eosinophilic pneumonia is characterized by cough, lung infiltrates on imaging, and by the presence
of eosinophils in the alveoli and pulmonary interstitium. Azacitidine, a pyramidine nucleoside
analog of cytidine, is FDA approved for the treatment of various myelodysplastic syndromes. We
present a case of a 76-year-old man with recently diagnosed myelodysplastic syndrome, who de-
veloped eosinophilic pneumonia after initiating therapy with azacitidine. There was clinical and
radiographic improvement with cessation of the drug and treatment with prednisone. Diagnosis of
drug-induced eosinophilic pneumonia is established by having a temporal relationship between
onset of symptoms and initiation of therapy, bronchoalveolar lavage or lung biopsy evidence of
pulmonary eosinophilia, no other explanation for the disease, and improvement upon cessation of
the offending agent. Our case illustrates the need for a high index of suspicion to identify adverse
pulmonary reactions associated with newly developed medications. Key words: azacitidine; eosino-
philic pneumonia; myelodysplastic syndrome; pulmonary infiltrates. [Respir Care 2012;57(4):631-633.
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Introduction

Eosinophilic pneumonia is characterized by cough, lung
infiltrates on imaging, and by the presence of eosinophils
in the alveolar spaces and pulmonary interstitium. Azaci-
tidine, a pyramidine nucleoside analog of cytidine, is FDA
approved for the treatment of various myelodysplastic syn-
dromes. We present the case of a patient with eosinophilic
pneumonia associated with azacitidine. Our case is the
firstreported case of azacitidine-induced eosinophilic pneu-
monia, to the best of our knowledge.

Case Report

A 76-year-old man with recently diagnosed myelodys-
plastic syndrome presented with dyspnea of 1 month’s
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duration, non-productive cough, and fever for 1 week. He
had a 7 mm pulmonary nodule, which remained stable in
follow-up over a 3-year period. He completed his second
treatment with azacitidine (75 mg/m? for 7 d, subcutane-
ous) 3 weeks prior to admission. Chronic home medica-
tions were losartan, esomeprazole, aspirin, folic acid, and
a multivitamin. He worked as a police psychologist and
had no recent travels. He was not a cigarette smoker, but
smoked pipes for 3 years, 30 years in the past. He denied
recreational drug use.

His temperature was 38.3°C. Chest auscultation revealed
diminished breath sounds, with bilateral rales. The leuko-
cyte count was normal at 4,700 cells/uL (59% neutrophils,
5% eosinophils), and the platelet count was elevated at
617,000 cells/uL. The chest radiograph showed bilateral
interstitial infiltrates, with a peripheral and basilar pre-
dominance. The computed tomography scan of the chest
showed diffuse bilateral patchy pulmonary infiltrates,
which were more pronounced in the peripheries, with sur-
rounding ground-glass opacities, and enlargement of the
mediastinal and bilateral hilar lymph nodes (Fig. 1). The
patient was started on ceftriaxone and azithromycin intra-
venously. An outside computed tomography scan done
5 months ago, prior to initiation of azacitidine, demon-
strated clear lung fields bilaterally, except for the stable
left lower lobe lung nodule (Fig. 2). Arterial blood gas
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Fig. 1. A computed tomographic scan of the chest shows diffuse
bilateral patchy pulmonary infiltrates predominant in the peripher-
ies, with surrounding ground-glass opacities and enlargement of
the mediastinal and bilateral hilar lymph nodes.

Fig. 2. A representative image from a computed tomographic scan
performed 5 months prior to initiation of azacitidine demonstrates
normal lung parenchyma.

analysis showed a pH of 7.47, P,co of 33 mm Hg, and
P,o, of 61 mm Hg on room air. Additional tests for anti-
nuclear antibody and anti-neutrophil cytoplasmic antibody
were performed and were within normal limits. An immu-
noglobulin-E level was elevated at 10,954 TU/mL (normal
< 200 IU/mL).

Bronchoscopy was performed. The transbronchial lung
biopsy showed organizing pneumonia with intra-alveolar
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Fig. 3. Lung biopsy on hlgh power microscopy (400><) showing
fibrin exudate (arrow) and increased eosinophils (arrow head), along
with lymphocytes and fibroblasts in the intra-alveolar spaces and
septae.

plugs of fibroblastic tissue, with predominant eosinophilic
infiltration, consistent with eosinophilic pneumonia
(Fig. 3). Fungal stains on pathology were negative. Blood
and bronchoscopic cultures were negative. Azacitidine and
antibiotic therapy was discontinued, and the patient was
started on intravenous solumedrol, 1 mg/kg twice daily.
The patient had symptomatic improvement and was dis-
charged on prednisone on the 6th hospital day. Prednisone
was tapered over the following 2 months, and there was
complete radiographic clearing.

Discussion

Drug-induced eosinophilic pneumonia can be caused by
several medications. Symptoms typically develop within
8 weeks of drug initiation, but may be delayed. Patients
usually present with cough, wheeze, and slowly progres-
sive dyspnea. Computed tomography findings in drug-in-
duced eosinophilic lung disease usually show bilateral air-
space consolidation and ground-glass opacities in a
peripheral distribution, often involving the middle and up-
per lung zones.! Histological findings include diffuse al-
veolar damage, nonspecific interstitial pneumonia, and or-
ganizing pneumonia.>3 Diagnosis is often delayed, since
many other diseases can have a similar presentation (Ta-
ble 1). If not identified early, it can progress to respiratory
failure.

Azacitidine acts by causing DNA hypo-methylation, re-
storing normal tumor suppressor gene function, and con-
trol of cellular differentiation and proliferation. The major
adverse effects reported with use of azacitidine include
myelo-suppression, hepatic coma, renal tubular acidosis,
bone aches, and convulsions. The reported pulmonary tox-
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Table 1.  Select List of Differential Diagnosis of Pulmonary

Eosinophilia

Medications: including over-the-counter and herbal remedies
Infections: parasitic, fungal infections

Vasculitides: Churg-Strauss syndrome, Wegener granulomatosis
Myeloproliferative diseases: hyper-eosinophilic syndrome
Idiopathic causes: acute and chronic eosinophilic pneumonia
Other conditions: asthma, sarcoidosis, organizing pneumonia

icities are mainly acute fibrinous and organizing pneumo-
nia, lung infiltration, interstitial and alveolar fibrosis, and
hemoptysis.*> The mechanism of injury is thought to be
related to activation of cytokines such as interleukin-5
from helper T cells sensitized by the drug, which in turn
causes eosinophil accumulation in the lung tissue.?¢

A thorough history, including recent travel and expo-
sure to chemicals or toxins, is the first step in establishing
the diagnosis.? The evaluation should focus on identifying
other causes, such as systemic vasculitis. Bronchoalveolar
lavage typically shows a high percentage of eosinophils
(up to 25%); however, it is not necessary to make the
diagnosis.” Diagnosis is established by having a temporal
relation between disease onset and initiation of the offend-
ing agent, bronchoalveolar lavage or lung biopsy demon-
strating eosinophilia, no other explanation for the disease,
and improvement upon cessation of the offending agent.

Idiopathic eosinophilic lung disease has a similar clin-
ical presentation and features on pathologic examination.
It usually has a rapid onset, and can often progress to
respiratory failure, but is quite steroid-responsive. Radio-
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graphic findings are often nonspecific, with bilateral
ground-glass or reticular opacities. It is a diagnosis of
exclusion, and, unlike our patient reported, there would be
no association with a specific medication. Chronic eosin-
ophilic pneumonia often has an insidious onset, with marked
peripheral eosinophilia, and, while responsive to steroid
therapy, recurrences are common.’ The chest radiograph
classically shows bilateral, peripheral infiltrates, the “pho-
tograph-negative” of pulmonary edema. Our case illus-
trates the need for a high index of suspicion to identify
adverse pulmonary reactions associated with novel medi-
cations.
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