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0 CASE REPORT O

Acute Eosinophilic Pneumonia Caused by Cigarette Smoking

Hiromoto SHINTANI, Masaki FunMura¥, Masahide Y asur*, Kousei UEDA, Shouni Kamepa, Minoru Noro,
Tamotsu Marsupa* and Masako KoBayasur**

Abstract

It has been suggested that acute eosinophilic pneumonia
(AEP) is associated with cigarette smoking because in Ja-
pan, the patients with AEP are young and have a high inci-
dence of short-term smoking history. However, there has
been no direct evidence to support that cigarette smoke
causes AEP. Herein is reported the first case showing the
direct evidence and a long-term clinical course of cigarette
smoking-induced AEP, in which tolerance to repeated re-
sumption of smoking cigarettes might have occurred. We
should pay attention to the history of cigarette smoking in
seeing patients with AEP, especially in young patients.
(Internal Medicine 39: 66-68, 2000)
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Introduction

Acute eosinophilic pneumonia (AEP) was first described in
1989 (1, 2), and the causes of AEP remain unknown. It is sug-
gested that AEP may be related to a hypersensitivity phenom-
enon to an inhaled antigen (2). It has been proposed that AEP
is associated with cigarette smoke (3, 4), because the patients
with AEP are young and have a high incidence of short-term
smoking history. However, there has been no direct evidence
1o support that cigarette smoke causes AEP.

We present here a diagnostically challenged case of AEP
that recurred when the patient resumed smoking cigarettes.

Case Report

In January 1994, a previously healthy 19-year-old Japanese
man started smoking several cigarettes per day, gradually in-
creasing to 20 cigarettes per day within a week. Eighteen days
after starting smoking, he experienced pleuritic chest pain, and
two days after the onset of the symptom, he developed a non-

productive cough, dyspnea, and fever (39.0°C). Then he was
seen by a physician at his office, and given PL granule® which
is usually administered in treatment of the common cold. Four
days after the onset, one of his colleagues found him uncon-
scious in his dormitory room, and he was admitted to our hos-
pital with acute respiratory distress by ambulance.

At the time of admission, he was drowsy, his blood pressure
was 120/62 mmHg, pulse rate was 148 beats/min, temperature
was 39.4°C, and his respiration rate was 40 breaths/min. There
was severe central and peripheral cyanosis without signs of
anemia or jaundice. The cardiac examination was normal, and
auscultation of the lungs showed decreased breath sound and
crackles in late inspiratory phase bilaterally. The abdomen ap-
peared .normal with no organomegaly. Arterial blood gas de-
termination on room air revealed a pH of 7.50, PaO, of 17.0
mmHg, and PaCO, of 31.8 mmHg. His peripheral white blood
cell count was 23,900/ul, with 95% neutrophils, 3% lympho-
cytes, 1% monocytes, and 1% eosinophils. Total serum IgE
was 250 IU/ml, and antigen-specific IgE against Aspergillus

Sfumigarus was negative. A chest X-ray revealed diffuse bilat-

eral pulmonary infiltrates and pleural effusions (Fig. 1). His
trachea was intubated and he was mechanically ventilated, and
at the same time, fiberoptic bronchoscopy was performed above
ventilator settings. Bronchoalveolar lavage (BAL) yielded a
cell count of 10.4x10%ml, with 47% eosinophils, 20% mac-
rophages, 17% lymphocyltes, and 16% neutrophils. Cultures
of BAL fluid for common bacteria and fungi proved negative.
Transbronchial lung biopsy specimens are shown in Fig. 2. He
was given intravenous methylprednisolone (1,000 mg/day for
three continuous days). He was extubated on the third hospital
day. On the fourth day the shadows on the chest X-ray film
improved remarkably and corticosteroid administration was ta-
pered to oral prednisolone 40 mg/day, gradually tapering to a
stop on his twentieth hospital day. Pleural effusion on the eighth
day of hospitalization showed a cell count of 1.7x10%ml, with
58.5% lymphocytes, 34% eosinophils, 4.0% macrophages, and
3.5% neutrophils. Pleural biopsy specimen obtained using the
Cope needle revealed infiltration of lymphocytes and eosino-
phils in the pleura.
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AEP by Cigarette Smoking

Figure 1. Chest X-ray on admission showed diffuse bi-
lateral alveolar infiltration predominantly in the right hilar
portion and the right upper lung field and blurred bilateral
costophrenic angles, suspicious of pleural effusions.

On day 22 PaO, was 99.0 mmHg and PaCO, was 40.3
mmHg. Vital capacity (VC) was 4,580 ml (103.6% of the pre-
dicted value). Forced expiratory volume in one second (FEV,)
was 4,260 ml (93.4% of the predicted value). At that time, the
patient was challenged with smoking 10 cigarettes (Marlboro®)
per day, under informed consent. He developed pleuritic chest
pain, headache, and nausea 24 hours after starting smoking.
Forty hours later his body temperature rose from 36.7 to 37.5°C,
and the Pa0O,, VC and FEV, decreased to 86.1 mmHg, 3,970
ml, and 3,520 ml, respectively. The CRP, fibrinogen, and al-
veolar-arterial oxygen pressure difference (A-aDO,) before the
challenge were below 0.3 mg/dl, 256 mg/dl, and 2.4 mmHg,
and rose to 2.5 mg/dl, 402 mg/dl, and 15.1 mmHg after the
challenge (40 hours after starting smoking), respectively. Con-
sequently, cigarette smoking was discontinued, and then his
symptoms subsided and laboratory findings returned to nor-
mal. The patient was also challenged with PL granule®, but no
symptoms or signs were induced.

After the challenge test, the patient was discharged on his
thirty-third hospital day. After about a one-month cessation of
cigarette smoking, he resumed smoking several cigarettes per
day. Although he experienced intermittent pleuritic chest pain,
he continued smoking, gradually increasing to 20 cigarettes
per day. Then his chest pain became worse and he visited our
hospital. A chest X-ray revealed mild bilateral pleural effu-
sions but no pulmonary infiltrates. Although we advised him
to stop smoking cigarettes, he continued smoking. Unexpect-
edly, his chest pain and pleural effusions gradually subsided
with no specific therapy. As we took into account the severity
of his initial symptoms of AEP, we continued checking his con-
dition very carefully for about four years. In January 1998, the
results of pulmonary function tests (spirometry, arterial blood
gases, measurement of diffusing capacity) were normal while
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Figure 2. Transbronchial lung biopsy specimen on the fourth
day demonstrated marked bleeding in the alveoli, with infiltra-
tion of prominent macrophages, neutrophils, and eosinophils in
thickened alveolar walls and air spaces. There was no granu-
loma or vasculitis. No organisms were detected (A: HE stain,
x70). The specimen on the eighth day demonstrated marked fi-
brin formation in the alveoli, with infiltration of marked eosino-
phils and mononuclear cells in alveolar walls and spaces (B: HE

stain, x70).

he continued smoking 20 cigarettes per day.
Discussion

It has been proposed that AEP is associated with cigarette
smoking (3, 4), but there has been no direct evidence support-
ing it. As the present young patient had started cigarette smok-
ing within three weeks before the onset of symptoms and con-
sidering that even environmental smoke has been shown to
induce wheezing and asthma in young people (5), we suspected
that cigarette smoking might be the cause of his illness. So we
tried a cigarette smoking challenge under informed consent.
As a result, the challenge with cigarette smoke induced the
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symptoms and abnormal laboratory data in the patient. Previ-
ously, Sasaki et al reported that an 18-year-old man with AEP
was challenged by smoking cigarettes (6), and he developed a
nonproductive cough and respiratory distress, but without fe-
ver, significant X-ray findings or abnormal inflammatory data
as CRP and fibrinogen. The present case presented pleuritic
chest pain, fever and elevation of CRP and fibrinogen after the
challenge. Eosinophilic pleurisy without evidence of an infec-
tious cause was reported to be one of the most important symp-
toms of AEP (7). It is also important to exclude infections that
can present acutely with pulmonary eosinophilia, such as
Pneumocystis carinii infection (8), and Aspergillus pneumo-
nia (9). No pathogenic organisms were detected in any samples
obtained from our patient. Furthermore, the present case had a
recurrence of pleurisy when he restarted cigarette smoking af-
ter a one-month period of smoking cessation. The relapsed
symptoms gradually disappeared without any treatment and
no recurrence has occurred during the four-year follow-up pe-
riod. This is probably due to tolerance to repeated resumption
of smoking cigarettes in cigarette smoking-induced AEP. The
mechanism of tolerance remains unknown. We speculate some
possible mechanisms as follows: 1) Repeated exposure to an
antigen induces hyposensitization in sensitized guinea pigs (10).
A similar phenomenon may be induced in the alveolar region
as well as in airways in cigarette smoking-induced AEP. 2)
Initial symptoms of AEP such as fever and cough are similar to
those of respiratory viral infection. If patients with cigarette
smoking-induced AEP initially had suffered from respiratory
viral infection which was not accidentally detected in any
samples obtained from the patients, the degree of their suscep-
tibility of not only airways (11) but also alveolar region to ciga-
rette smoke might have been increased, resulting in the onset
of AEP. Discontinuation of viral infection may induce the tol-
erance. 3) Several of the patients with cigarette smoking-in-
duced AEP were given drugs such as antibiotics and NSAIDs
before the definitive diagnosis of AEP. Such drugs might act
as an enhancer in the initial phase of cigarette smoking-induced
AEP. In the present case, PL granule® alone did not induce any

symptoms or signs by the provocation test, but might have acted
as an enhancer in the initial phase of cigarette smoking-induced
AEP. AEP usually has an excellent prognosis without relapse
(1, 2). This issue may be explained by the tolerance developed
by repeated exposure to causative agents.

This is the first report showing direct evidence and a long-
term clinical course of cigarette smoking-induced AEP in which
tolerance to repeated resumption of smoking cigarettes seems
to have developed. We should pay attention to the history of
cigarette smoking in seeing patients with AEP, especially in
young patients.
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