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Acute Eosinophilic Pneumonia
Jang Won Sohn, M.D.
Division of Pulmonary Medicine, Department of Internal Medicine, Hanyang University College of Medicine, Seoul, Korea

Acute eosinophilic pneumonia is a severe and rapidly progressive lung disease that can cause fatal respiratory 
failure. Since this disease exhibits totally different clinical features to other eosinophilic lung diseases (ELD), it 
is not difficult to distinguish it among other ELDs. However, this can be similar to other diseases causing acute 
respiratory distress syndrome or severe community-acquired pneumonia, so the diagnosis can be delayed. The 
cause of this disease in the majority of patients is unknown, even though some cases may be caused by smoke, 
other patients inhaled dust or drugs. The diagnosis is established by bronchoalveolar lavage. Treatment with 
corticosteroids shows a rapid and dramatic positive response without recurrence.
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Introduction

  The eosinophilic lung diseases (ELD) are a varying 

group of conditions that are accompanied by increased 

eosinophils in the lung. In normal condition, eosino-

phils are found in the lung in very few numbers (less 

than 2% on bronchoalveolar lavage [BAL]). ELD show 

increased lung eosinophils defined by increased number 

of eosinophils on lung biopsy or greater than 5% of eo-

sinophils on BAL. Especially in eosinophilic pneumo-

nias, very high ratio of eosinophils in BAL (＞25%) is 

presented. The idiopathic eosinophilic pneumonias in-

clude simple eosinophilic pneumonia (Loeffler's syn-

drome), chronic eosinophilic pneumonia (CEP), and 

acute eosinophilic pneumonia (AEP). Idiopathic AEP 

was first recognized as a distinct clinical entity in 

19891,2. It is characterized by large numbers of eosino-

phils infiltration in the interstitium and air space, with 

rapidly progress to acute respiratory failure.

Characteristics of Eosinophil

  Eosinophils are predominantly a tissue-resident cell 

and specific leukocyte implicated in immune function 

for inflammatory reactions to allergic diseases or various 

infections, especially parasitic helminthes
3
. Eosinophils 

are under the control of T-lymphocytes. The eosinophil 

matures in the bone marrow under the action of lym-

phocyte (Th2) cytokines, especially interleukin (IL)-5, 

IL-3, and granulocyte-macrophage colony-stimulating 

factor4,5. Tissue-generated cytokines (IL-4, IL-13, and the 

eotaxins) and adhesion molecules (VCAM-1 and P-se-

lectin) are important in attraction of eosinophils to tis-

sues6. The peripheral blood levels of eosinophils de-

pend on balance between production in bone marrow 

and tissue migration
7
. The eosinophil has eosinophil- 

specific proteins including major basic protein (MBP), 

eosinophil cationic protein, eosinophil-derived neuro-

toxin (or eosinophil-protein X), and the enzymatic pro-

tein eosinophil peroxidase and MBP homologue within 

its granules that facilitates host defense against patho-

gens such as parasites and fungi. Activation of the eosi-

nophil results in degranulation with the extracellular re-
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lease of the toxic chemical substance. Release of toxic 

granule proteins and lipid mediators by eosinophils may 

contribute to tissue damage, dysfunction and promotion 

of a proinflammatory response resulting in the develop-

ment of the clinical abnormalities8.

Causes and Pathogenetic Factors

  The cause of AEP is most commonly unknown. How-

ever, other conditions can cause in an AEP-like clinical 

symptoms. Many probable stimuli can activate T-lym-

phocytes to initiate eosinophil accumulation in the lung. 

Some patients had unusual outdoor activities before on-

set of disease, such as cave exploration, plant repotting, 

wood pile moving, smokehouse cleaning, or motocross 

racing in dusty conditions
9-11

. However, many of these 

exposures are in the form of single case reports, and 

so definite causality cannot be fully defined. A causative 

role of cigarette smoke is well presented. AEP has de-

veloped soon after the initiation of smoking in numer-

ous patients especially when starting with large quanti-

ties, and re-challenge with cigarette smoking was re-

sulted in recurrence some of them, but tolerance may 

develop
12,13

. It is likely that inhalation of tobacco smoke 

or of any nonspecific injurious agent may initiate or 

contribute to the development of idiopathic acute eosi-

nophilic pneumonia (IAEP) in susceptible individuals. 

Drugs also have been reported to be as causative factors 

of AEP. Bacillus Calmette-Guérin vaccination, minocy-

cline, daptomycin, fludarabine, intramuscular progester-

one, and sertraline are presented to be associated with 

AEP. Infections can also present as AEP, including 

Aspergillus and coccidioidomycosis
9
. Increased levels of 

a major component of the cell wall of most fungi and 

also one of the components of cigarette smoke, be-

ta-D-glucan have been reported in BAL fluid of patients 

with IAEP
14

. So, AEP can be considered as a syndrome 

that can be a result of any inciting conditions or can 

be idiopathic. An inhalation exposure history including 

recent smoking and illegal drugs are necessary.

Clinical Preservation

  IAEP was first reported as a specific clinical entity in 

1989. All age groups can be affected with an average 

of 30 years15,16. Men and women are affected equally. 

In contrast with idiopathic CEP, there is no prior asthma 

history. Because cases reported throughout the United 

States, Europe, and Asia, there does not seem to be a 

regional predilection
16

. Patients with AEP present with 

rapid onset of cough, tachypnea, and dyspnea in pre-

viously healthy individuals of usually within 1 to 5 days 

of symptom onset. It may also develop subacutely over 

a few weeks, 12 with no clinical difference between pa-

tients seen in a time interval of less than 7 days or 7 

to 31 days from the onset. Therefore, even this subacute 

duration of symptoms is less common, it should not ex-

clude the diagnosis. Patients can progress from mild 

dyspnea to life-threatening respiratory failure in only a 

few hours. All patients have nonproductive cough, ta-

chypnea, and dyspnea. Fever is usually present over 

38
o
C. Pleuritic chest pain is present in frequently, and 

myalgias are present in about half of patients. At phys-

ical examination, tachypnea, tachycardia, and crackles 

are present in 80% of patients, and wheezes on auscul-

tation with less often
1,2,15,16

. In 20% of patients the lungs 

are clear to auscultation. In a study of AEP in US mili-

tary personnel, an incidence of AEP was 9.1 per 100,000 

person-years
17

. In this study, all patients were smokers. 

Bronchoalveolar Lavage

  Early BAL in patients with unexplained diffuse pul-

monary infiltrates and respiratory failure is necessary for 

prompt diagnosis, because AEP patients clinically re-

semble pneumonia or acute respiratory distress syn-

drome (ARDS), and with the usual lack of initial blood 

eosinophilia. AEP showing surprisingly increased eosi-

nophils in BAL fluid of an average percentage of 37% 

to 54% eosinophils at differential cell count, with sterile 

bacterial cultures
11,16

. We consider that the finding of 

eosinophil greater than 25% in BAL can substitute lung 

biopsy, at least in normal immune patients. In CEP, 



Tuberculosis and Respiratory Diseases Vol. 74. No. 2, Feb. 2013

53

there are increased eosinophils, with lymphocytes and 

neutrophils present in relatively normal percentages in 

BAL. Thus, the presence of increased lymphocytes and 

neutrophils in BAL can be an important finding to help 

distinguish acute versus CEP in difficult to differentiate 

cases.

Laboratory Findings

  In initial complete blood count, white blood cell 

count at presentation usually shows increased leukocy-

tosis with a predominance of neutrophils, with eosino-

phils only rarely higher than 300/mm
3
. However, when 

the patients are followed over the course of hospital-

ization, the eosinophil count may rise mild to moderate 

values during the course of disease in most of them. 

Eosinophilia is also present at pleural fluid and in the 

sputum. The IgE level can be normal or elevated to lev-

els as high as 2,310 kU/L
18

. Hypoxemia is present in 

all patients with severe and refractory to breathing 100% 

oxygen in some patients
1,16

. A majority of patients fit 

the definition of acute lung injury (ALI) or ARDS. 

Mechanical ventilation is necessary in a majority of 

patients. In contrast with ALI or ARDS, other organ fail-

ure or shock does not occur. Pulmonary function tests 

are generally not necessary for diagnosis. It can show 

small airway obstruction and restriction on spirometry. 

Diffusing capacity is low
18

. Lung function tests per-

formed after recovery are normal in most patients.

Radiographic Findings

  Chest X-ray shows a pattern consistent with pulmo-

nary edema, with extensive airspace opacity, inter-

lobular septal thickening, and pleural effusions. The in-

filtrates are diffuse and not peripherally based, unlike 

radiographs of patients with CEP. Bilateral pleural effu-

sion and Kerley-B lines are common19. The chest X-ray 

returns to normal within 3 weeks, with pleural effusions 

being the last longer abnormality to disappear. The 

computed tomography (CT) findings of patients with 

AEP differed substantially from those of CEP such that, 

so the two diseases were easily distinguished. CT scans 

can show diffuse interstitial infiltrates, patchy alveolar 

infiltrates, or diffuse ground glass infiltrates
20
. Pleural ef-

fusion present in at least two thirds of patients is usually 

bilateral. Bilateral pleural effusion and interlobular sep-

tal thickening are highly characteristic of IAEP in a pa-

tient with eosinophilic pneumonia.

Pathology

  Lung biopsy is seldom necessary. The main purpose 

of lung biopsy is to exclude other diseases that can 

mimic AEP in the proper clinical setting such as fungal 

infection in immune compromised patients21. When 

done, it shows marked infiltration of eosinophils in the 

interstitium and in the alveolar spaces together with 

acute and organizing diffuse alveolar damage16,22.

Diagnosis and Differential Diagnosis

  Because clinical presentations of AEP resemble severe 

community-acquired pneumonia or ARDS, early diag-

nosis is necessary for prompt treatment. Proper clinical 

setting with the typical finding of BAL can provide a 

confident diagnosis of AEP
1,23

. According to the clinical 

presentation of AEP, current diagnostic criteria are: 1) 

acute onset of febrile respiratory manifestations (≤1 

month duration before consultation); 2) bilateral diffuse 

opacities on chest radiography; 3) hypoxemia, with 

PaO2 on room air＜60 mm Hg, and/or PaO2/FiO2≤300 

mm Hg, and/or oxygen saturation on room air＜90%; 

4) lung eosinophilia, with ＞25% eosinophils on BAL 

differential cell count (or eosinophilic pneumonia at 

lung biopsy); 5) absence of infection, or of other known 

causes of eosinophilic lung disease (especially exposure 

to a drug susceptible to induce pulmonary eosino-

philia).

  The clinical features of this disease are totally differ-

ent to other ELD. Therefore, it is not difficult to dis-

tinguish to other ELD. However, this can be similar oth-

er diseases causing ARDS or severe community-acquired 

pneumonia. Futhermore, the differential diagnosis in-
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cludes drug reaction and fungal infection. In patients 

with a pertinent exposure history of fungi (Aspergillus 

and coccidioidomycosis) or parasites (especially strong-

yloides), cultures, microscopic examination, or serologic 

studies for them should be undertaken. Newly pre-

scribed or illegal drugs medication history should be 

taken and suspect drugs removed. An especially im-

portant consideration in the differential diagnosis is as-

pergillus infection, which can mimic AEP but which re-

quires antifungal agents instead of corticosteroids
24

. 

Because that could be made worse with steroids, a lung 

biopsy may be required to fully exclude infections in 

patients with suspected exposure to composted organic 

material.

Treatment and Prognosis

  Patients with AEP have a rapid and very good re-

sponse to corticosteroids. Recovery is fast with no sig-

nificant clinical or imaging abnormalities and without 

relapse after stopping corticosteroid treatment. Most pa-

tients have significant clinical improvement within 24–
48 hours. Although recovery without corticosteroid 

treatment may occur, it is not possible to predict sponta-

neous resolution at the time of initial presentation. So, 

corticosteroids should be started at the time of diagnosis 

to all patients without an improving clinical course.

  Although the optimal dose and duration of cortico-

steroids have not been determined, commonly used 

doses of intravenous methylprednisolone range from 60 

to 125 mg every 6 hours are given until respiratory fail-

ure resolves25. In recovering course, the patient can be 

changed to oral prednisone, and can be tapered off over 

several weeks
16,22

. Unlike patients with CEP, recurrence 

of AEP is exceedingly rare after completing treatment 

of corticosteroids. Patients should ideally be managed 

in an intensive care unit in the early course of disease. 

Approximately two-thirds of patients require mechanical 

ventilation. Although IAEP often presents clinically like 

ALI or ARDS, its prognosis is far better. However, death 

from respiratory failure can occur if the disease is not 

early diagnosed and treated promptly.
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