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Acute eosinophilic pneumonia (AEP) is a disease characterized by an acute febrile onset, eosinophilia in bronchoalveolar
lavage fluid, and a dramatic response to corticosteroids. Although many studies have reported a close relationship
between direct cigarette smoking and AEP, few studies have identified an association between passive smoking and AEP.
Here, we report a case of AEP in a 19-year-old female with cough, fever, and dyspnea after 4 weeks of intense exposure to

secondhand smoke for 6 to 8 hours a day in an enclosed area.
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Introduction

Acute eosinophilic pneumonia (AEP) is a disease character-
ized by acute onset of febrile respiratory symptoms, bilateral
diffuse infiltrates on chest radiography (defined as an arterial
oxygen pressure below 60 mm Hg or arterial oxygen saturation
below 90% in room air), bronchoalveolar lavage (BAL) show-
ing over 25% of eosinophils or eosinophilic pneumonia on
lung biopsy, and absence of known causes of pulmonary eo-
sinophilia'. Although the pathogenesis of AEP remains unclear,
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many studies have proposed a close relationship between
direct cigarette smoking and the development of AEP'*, We
treated a 19-year-old female who had never smoked but had
recently been exposed to massive amounts of cigarette smoke
in an enclosed cafeteria, and developed clinical and pathologic
features of AEP.

Case Report

A 19-year-old female visited our hospital complaining of
cough, sputum, fever and dyspnea for 5 days. She had been
healthy and had no medical or medication history. She had
never smoked, but she had spent 6 to 8 hours a day for the
last 4 weeks in a cafeteria for a group study being exposed to
environmental cigarette smoke. She was mildly dyspneic with
an oxygen saturation of 85%, and other vital signs included
a blood pressure of 122/85 mm Hg, a pulse rate of 100 beats
per minute, a respiratory rate of 20 breaths per minute, and a
body temperature of 37.5°C. On physical examination, inspi-
ratory crackle was audible in both lung fields. Laboratory data
revealed a peripheral white blood cell count of 10,130/mm’
(43.2% neutrophils, 36.9% lymphocytes, 10.1% monocytes,
9.1% eosinophils), hemoglobin of 13.0 g/dL, platelet count of
301,000/mm’, and a mild elevated serum C-reactive protein of
3.34 mg/dL. Other blood biochemical examination showed no
specific abnormalities. Arterial blood gas analysis performed
in ambient air showed pH 7.427, PaCO, 37.3 mm Hg, PaO,



Acute eosinophilic pneumonia after passive smoking

Tuberculosis and T R D
Respiratory Diseases

49.8 mm Hg, HCO, 22.0 mEq/L, and oxygen saturation 83.6%.
Initial chest radiographs showed diffuse bilateral interstitial
infiltrates with ground glass opacity (Figure 1A). Computed

tomography of the chest revealed symmetrical patchy consoli-
dation and ground glass opacity with thickening of interlobu-
lar septa (Figure 1B). Rheumatoid factor, antinuclear antibody

Figure 1. Chest radiography and com-
puterized tomography (CT) scan on
admission and 2 months after treatment.
(A) Chest radiographs on admission re-
vealing bilateral interstitial infiltrates and
ground glass opacity. (B) Low dose chest
CT on admission revealing symmetrical
patchy consolidation and ground glass
opacity with thickening of the inter-
lobular septa. (C) Chest radiography at 2
months after treatment showing normal-
ized lung. (D) Chest CT at 2 months after
treatment also showing normalized lung.

Figure 2. Bronchoalveolar lavage specimen representing an increase in eosinophils up to 50% (A, Giemsa staining, x400; B, Wright staining,
x400). The percentage of macrophages had decreased to 20%, and neutrophils and lymphocytes was 10% and 20%, respectively.
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and anti-neutrophil cytoplasmic antibody were negative. The
levels of immunoglobulin G (IgG), IgA, IgM, and complement
3 and 4 were in the normal range and the IgE level was 319
[U/mL. Her methacholine challenge test was negative.

BAL was performed on the first hospital day. The total cell
count was 2.08x10" white blood cells per milliliter. The per-
centage of eosinophils had increased to 50 % of white blood
cells (Figure 2). BAL cultures were negative for bacteria, fungi,
mycobacteria, Pneumocystis jiroveci, and viruses. Pulmonary
function tests showed mainly a restricted pattern of respira-
tory distress with forced vital capacity (FVC) 1.82 L (53%),
forced expiratory volume in one second (FEV1) 1.68 L (52%),
FEV1/FVC 92%, and decreased diffusion capacity for carbon
monoxide 10.1 mL/mm Hg/min (38%). Ultimately, our patient
was diagnosed with AEP.

Therapy with daily intravenous methylprednisolone (1
mg/kg every 12 hours) was initiated following BAL, and the
patient’s condition including oxygen saturation and chest ra-
diography dramatically improved in 3 days. The patient was
discharged with oral methylprednisolone 32 mg (0.5 mg/kg/
day for 1 month with subsequent tapering) after normaliza-
tion of chest radiography. At 2 months after discharge, she
had completely recovered from her respiratory complaints
with normal lung function, and her chest radiographs showed
complete resolution of the bilateral consolidations and
ground-glass opacities (Figure 1C, D). The patient continued
oral steroid therapy for about 3 months. Twelve weeks after
the initial diagnosis, she had made a complete clinical recov-
ery without relapse.

Discussion

Our patient had been exposed to intense secondhand
smoke in an enclosed cafeteria prior to the onset of AEP. Many
studies have reported an association between direct smoking
and development of AEP'"". Some studies have used a ciga-
rette-smoking challenge test to check for a direct association
between smoking and development of AEP*'. An epidemio-
logic study of AEP identified 18 patients among 183,000 US
military personnel, and indicated that all of the patients were
cigarette smokers, with 78% being new smokers with a mean
duration of cigarette use of 1 month prior to disease onset’.
Uchiyma et al.” and Rhee et al.” reported a relationship be-
tween smoking habits and idiopathic AEP in 33 patients and
137 patients, respectively. In those patients, the disease had
not been induced by secondhand smoking.

Two studies have looked at an association between indirect
cigarette smoking and AEP in the past®’. In the first study, a
19-year-old male patient had been exposed to secondhand
smoke from dormitory room and computer room for 8 days
prior to onset of AEP”. His urinary cotinine on the 5th day of
admission was 0 ng/mL, which indirectly showed that the
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patient had not been exposed to direct smoking. However, he
had a brief history of smoking 1 year before the exposure to
secondhand smoke which makes difference with this study.
The second study studied a 22-year-old male who had been
exposed to a large amount of cigarette smoke in an enclosed
space for about 2 hours 2 days previously’. He had a past med-
ical history of atopic dermatitis. Unlike previous two studies,
the patient in this case had no history of direct smoking and
allergic diseases, which might be associated with 4 weeks of
relatively latent onset of AEP. Even more impressive, this is the
first study to look at female with AEP associated with indirect
cigarette smoking compared with previous two studies. Some
reports have found that AEP is less likely to develop in females
than males"*®, although there was no difference in the clini-
cal course. Janz et al.” examined the demographic of AEP, and
reported that 65% of 83 patients with AEP were men and 35%
were women.

The mechanism by which cigarette smoke induces AEP is
yet to be determined. Cigarette smoke is a strong inflamma-
tory stimulus that induces cytokines, such as interleukin (IL)-
5, IL-6, and IL-7, as well as tumor necrosis factor (TNF), which
may be the inciting event causing eosinophil-rich exudate in
alveoli”". Thus, these cytokines are thought to be important
factors that may induce AEP. Flouris et al."' studied the ef-
fects of secondhand smoke on inflammatory markers. IL-4
and TNF-alpha were significantly increased in men and IL-5,
IL-6, and interferon-gamma were increased in women after
exposure to secondhand smoke. Therefore, passive smoking
is thought to influence the inflammatory cytokines and che-
mokines that are important factors inducing AEP.

The patient’s passive smoking was not objectively proven in
this case. The patient in this case was a female who had never
been smoked, and all the results of patient’s self report, labora-
tory tests, cultures excluded the possible causative drugs, aller-
gens, viral, bacterial, fungal and parasite infection, which could
possibly cause AEP. Few days after admission, we realized
that she had spent 6 to 8 hours a day for the last 4 weeks in a
cafeteria for a group study, being exposed to cigarette smoking
environment. We suspected that the only possible causative
agent that could have induced AEP in this case to be the mas-
sive and intensive cigarette smoking environment. There are
several ways to assess one’s exposure to tobacco smoke such
as taking measure of urinary nicotine and urinary cotinine,
the metabolite of nicotine. However, in this case, checking the
amount of urinary cotinine was meaningless since the half life
of cotinine had already passed at that time. Although there
was no direct evidence of patient’s passive smoking, passive
smoking might have induced AEP based on all circumstances.

This case report suggests that indirect smoking is as associ-
ated with AEP as direct smoking and that passive smoking
may be injurious to young non-smoking subjects. The mecha-
nism is not clear, but inflammatory cytokines and chemokines
induced by indirect smoking may be important. Further com-
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prehensive studies should be designed to evaluate the effect of
passive smoking on AEP.

Conflicts of Interest

No potential conflict of interest relevant to this article was
reported.

References

1. Philit E Etienne-Mastroianni B, Parrot A, Guerin C, Robert D,
Cordier JE Idiopathic acute eosinophilic pneumonia: a study
of 22 patients. Am J Respir Crit Care Med 2002;166:1235-9.

2. Uchiyama H, Suda T, Nakamura Y, Shirai M, Gemma H, Shi-
rai T, et al. Alterations in smoking habits are associated with
acute eosinophilic pneumonia. Chest 2008;133:1174-80.

3. Shorr AE Scoville SL, Cersovsky SB, Shanks GD, Ocken-
house CE Smoak BL, et al. Acute eosinophilic pneumonia
among US Military personnel deployed in or near Iraq. JAMA
2004;292:2997-3005.

4. Watanabe K, Fujimura M, Kasahara K, Yasui M, Myou §, Kita
T, et al. Acute eosinophilic pneumonia following cigarette
smoking: a case report including cigarette-smoking challenge

www.e-trd.org http://dx.doi.org/10.4046/trd.2014.76.4.188

10.

11.

test. Intern Med 2002;41:1016-20.

. Rhee CK, Min KH, Yim NY, Lee JE, Lee NR, Chung MP, et al.

Clinical characteristics and corticosteroid treatment of acute
eosinophilic pneumonia. Eur Respir J 2013;41:402-9.

. Komiya K, Teramoto S, Kawashima M, Kurosaki Y, Shoji S,

Hebisawa A. A case of acute eosinophilic pneumonia fol-
lowing short-term passive smoking: an evidence of very high
level of urinary cotinine. Allergol Int 2010;59:421-3.

. Yoo KD, Jang W, Hong JH, Lee HP, Choi SJ, Choi SB. Acute

eosinophilic pneumonia caused by passive smoking. Korean
J Med 2009;77:508-11.

. Janz DR, O'Neal HR Jr, Ely EW. Acute eosinophilic pneumo-

nia: a case report and review of the literature. Crit Care Med
2009;37:1470-4.

. Allen )N, Liao Z, Wewers MD, Altenberger EA, Moore SA,

Allen ED. Detection of IL-5 and IL-1 receptor antagonist in
bronchoalveolar lavage fluid in acute eosinophilic pneumo-
nia. J Allergy Clin Immunol 1996;97:1366-74.

Kuschner WG, D'Alessandro A, Wong H, Blanc PD. Dose-de-
pendent cigarette smoking-related inflammatory responses
in healthy adults. Eur Respir ] 1996;9:1989-94.

Flouris AD, Metsios GS, Carrillo AE, Jamurtas AZ, Gourgou-
lianis K, Kiropoulos T, et al. Acute and short-term effects of
secondhand smoke on lung function and cytokine produc-
tion. Am J Respir Crit Care Med 2009;179:1029-33.

191



T R Tuberculosis and Copyright Transfer and Disclosure of Conflict of Interest Form
Respiratory Diseases

Copyright Transfer and Disclosure
of Conflict of Interest Form

Manuscript No. :
Manuscript title

English:

1. Copyright transfer: The author(s) of this manuscript warrant that it is original and does not infringe any copyright or violate
any other right of any third party. The author(s) of this manuscript contributed to it practically and intellectually and share
responsibility for its contents. It has not been published except as an abstract and will not be submitted to other journal before
receiving the decision from the Korean Academy of Tuberculosis and Respiratory Diseases (In exceptional cases, multiple
publication can be approved by the Journal). As an author of this manuscript, I agree to transfer all forms of copyright on it to the
Korean Academy of Tuberculosis and Respiratory Diseases when this manuscript is published in Tuberculosis and Respiratory
Diseases.

2. Disclosure of conflict of interest: The author(s) of this manuscript confirm that all financial and material support for this study,
consultation fees and stocks have been fully disclosed and that no conflicts of interest exist.

Order of authors 3 Name Signature

1st author

2nd author

3rd author

4th author

5th author

6th author

7th author

8th author

9th author

10th author

(3% Please add the names and signatures of any additional authors.)

DD/ MM/ YY

Name and signature of the corresponding author

192 www.e-trd.org



Author's Check List

Tuberculosis and T R D
Respiratory Diseases

Author's Check List

Please submit manuscripts to the offices of the Korean
Academy of Tuberculosis and Respiratory Diseases. Manu-
scripts should be accompanied by the checklist below,
with each block checked off. Authors should ensure that
manuscripts conform to the submission requirements for
Tuberculosis and Respiratory Diseases.

Manuscripts that do not conform to the journal require-
ments will not be submitted to reviewers and will be return-
ed to the authors.

1. Format

O Manuscript is set out as follows: Title page, Running
title, Abstract, Keywords, Main text, Acknowledgments,
References, Figures and Tables.

U Manuscript is formatted using double spacing and 2.5 cm
margins on A4-size pages.

OThe following have been included: (1) Completed
manuscript, including Tables, in MS Word or Arae-
Ah Hangul format and a separate file for Figures, in
PowerPoint (.ppt) format; (2) Copyright transfer and
disclosure of conflict of interest form and (3) Author's
checklist.

2. Title page

U The manuscript type (Original Article, Review, Case
Report, Image of the Month, Editorial, or Letter to the
Editor) is stated on the title page.

O The title is no longer than 20 English words.

U A running title containing no more than 10 English words
appears at the bottom of the title page.

U The name, address, phone number, fax number and e-mail
of the corresponding author are accurate.

O'When authors institutional affiliations differ, they are
shown using superscript Arabic numbers without
parentheses after the authors names, with institutional
affiliations listed below.

3. Abstract

U The abstract for an Original Article is no longer than 250
words and is structured as follows: Background, Methods,
Results and Conclusion. Abstracts for Reviews, Case
Reports and Image of the Month manuscripts are no
longer than 150 words.

U Three to ten keywords, registered in Index Medicus, are
provided.

www.e-trd.org

4. Main text

UThe main text is structured as follows: Introduction,
Materials and Methods, Results and Discussion.

U For clinical trials, details of informed consent and approval
of the Institutional Review Board are provided in the
Materials and Methods section.

U References are numbered in the order of their appearance
in the text.

5. References list

U References are presented in order of appearance, using
the Vancouver system.

U For Original Articles and Reviews, a maximum of 40
references is permitted. For Case Reports and Image of the
Month, the maximum is 15.

U Abbreviations of journals are those authorized in Index
Medicus.

6. Figures and Tables

O All Figures and Tables have been referenced in the text
and each is numbered in order of its appearance in the
text.

OFigure and Table legends are double-spaced and in
English.

U The contents of the Tables do not duplicate information
provided in the text.

U Figures are submitted separately in PowerPoint format.

UWhen a footnote or explanation is required, symbols are
provided beneath a figure or table using the following
formatand order:*, T, £ &, Il, 1,** TTand T

U Staining methods and magnification are provided for
photomicrographs.

U If copyright for a figure does not belong to the authors, it is
appropriately cited.

DD/ MM/ YY

Author : (Signature)

Institutional affiliation :

193



Tuberculosis and
Respiratory Diseases

TR

Submission Guidelines for Authors

Submission Guidelines for Authors

General

Tuberculosis and Respiratory Diseases (Tuberc Respir
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Submitted manuscripts are reviewed by more than two
members of the editorial board and outside specialists in
the relevant fields. If the editorial board determines that
a manuscript is suitable for publication, it recommends
appropriate revisions and corrections to the authors. Once
the authors have completed the revisions, the manuscript
should be resubmitted together with a detailed letter
addressing the editors’ and reviewers recommendations.

In some cases, it might be necessary to revise the style or
format of a manuscript to conform to publication policy,
without substantially altering the original content.

Any manuscripts that do not meet the criteria of the
journal may be rejected. All decisions on publication and
publication order are made by the editorial board.

During a review process, unless specific reasons are
provided, failure to resubmit a revised manuscript within 90
days will be considered an abandoned publication and the
review process will be concluded.

Once the proofis completed and authors are asked for final
revisions, these should be submitted within a week.

Principles of manuscript preparation

= Formatting

Manuscripts should be prepared using Microsoft Word
(.doc, .docx) or Arae-Ah Hangul (.hwp). The required
formatting is as follows: A4-size paper, size 12 font, double-
spacing, and 2.5 cm margins. Page numbers should appear
at the bottom center of each page, including the title page.

The total number of pages should not exceed 30 for Original
Articles and 20 pages for Case Reports and Image of the
Month. Letters to the Editor should not exceed 2 pages.

Manuscripts should be arranged as Title, Abstract,
Keywords, Introduction, Materials and Methods, Results,
Discussion, Acknowledgements, References, Figures and
Tables. Each section should commence on a new page.

= Language

Manuscripts should be submitted in English.

Acronyms should be avoided where possible. Where a
complex or cumbersome term or phrase is repeatedly
used, however, it should be abbreviated, preferably using
standard abbreviations. The abbreviation should be appear
in parentheses following the first use of the term or phrase
and can then be used in the remainder of the text.

Human names, regional names and other proper nouns
should be used in their original form. Arabic numerals
should be used. Laboratory measurements should be
expressed in SI (Standard International) units. Depending
on the recommendations of the editorial board, non-SI
units may be used in parentheses. A single space is usually
required between the numeral and the unit; no space is
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inserted for % and °C.

= Title page

The manuscript type (Original Article, Review, Case Report,
Image of the Month or Letter to the Editor) should be stated
on the title page.

The English title should be no longer than 20 words.

The title page should provide the title, author names and
current affiliations and running title. Each name should
be followed by a comma and the author’s most advanced
degree. Affiliations should include the name of the
academic institution or organization and the name of the
clinical department or laboratory. In cases in which author
affiliations differ, the institution where the main body of
research was performed should appear first, followed by the
other institutions. Superscripted Arabic numerals beside the
author names, without parentheses, should refer to the list of
affiliations.

Details for the corresponding author (name, address, phone
number, fax number and e-mail) should be provided.

A running title, containing a maximum of 10 English words,
should be provided near the bottom of the title page.

Details of any stocks or consulting fees that could be
associated with a conflict of interest relating to the current
research should be specified at the bottom of the title page.

= Abstract

For Original Articles, a structured abstract of up to 250
English words should be provided, containing categories
such as Background, Methods, Results and Conclusion.
The objectives, observations and main results should be
provided. For Case Reports and Image of the Month, the
Abstract should contain a maximum of 150 English words,
with no subsections. Letters to the Editor and Editorials do
not require abstracts. All other manuscripts should include
an Abstract.

= Keywords

Three to ten keywords, reflecting the contents of the
manuscript, should be included. Authors should use MeSH
(http://www.ncbi.nlm.nih.gov/mesh) terms from Index
Medicus. The first character of each word should be in upper
case.

= [ntroduction

Relevant background information should be briefly set
out and the objectives of the study should be clearly and
concisely stated.

= Materials and Methods

This section should be detailed, and should be presented
in a structured format, including study plan, materials
and methods used. Statistical methods used for data
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analysis should be provided. In the case of clinical trials,
authentication and approval from the Institutional Review
Board should be specified.

For equipment and reagents, the manufacturer, city and
country should be provided in parentheses.

= Results

A detailed description of the study results should be
arranged in a logical manner. In the case of experimental
studies, the bulk of the data should be presented in figures
and tables. The contents of figures and tables should not
be repeated in the main text. However, the main findings
should be presented in the main text, with emphasis on the
important trends, statistical significance and key points.

= Discussion

The significance and implications of novel and important
findings should be clearly and concisely presented, without
unnecessary duplication of results. Based on this argument,
plausible hypotheses could be proposed if warranted.
Conclusions should refer to the study objectives.

= Acknowledgements

Co-workers and others who contributed significantly to the
current study, but were not co-authors, should be mentioned
in the acknowledgements. All sources of financial and other
support should also be stated.

= References

The number of references should not exceed 40 for Original
Articles and Reviews, or 15 for Case Reports and Image of
the Month.

References should be ordered according to order of
appearance in the text, using Vancouver style. Journal
abbreviations should follow Index Medicus. Unpublished
data should preferably not be cited. Where this is
unavoidable, however, the source should be placed in
parentheses in the main text and such expressions as
“personal opinion exchange” or “unpublished data” should
be used.
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= Tables

Tables should be concise. Use horizontal lines only.
Number tables in the order in which they are mentioned in
the main text, and refer to them in the text as follows:

---is represented (Table 1). Table 2 represents ---

Place the title above the table, using sentence case. Below
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= Figures
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clear, with resolution exceeding 300 dpi. Each figure should
be accompanied by a number. It should be possible for
readers to understand the figures without reference to
the text. Number the figures in the order in which they are
mentioned in the main text, and refer to them in the text as
follows:

---is shown (Figure 1). Figure 2 shows ---

If any images were not generated by the authors, this should
be stated and the source provided.

The magnification ratios should not be written for
the photos taken via light microscopy. However, the
magnification ratios and the names of the special
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staining methods, and the magnification ratios of the
photomicrographs of electron microscopy should be briefly
noted.

Other

Copyright of published manuscripts is owned by
Tuberculosis and Respiratory Diseases.

Publication fees are payable to the Korean Academy of
Tuberculosis and Respiratory Diseases.

When additional copies are required, the number should
be specified on the title page of the manuscript. There is a fee
for extra copies.

Where manuscripts exceed the recommended length, a
reduction in length may be required, or authors may be

www.e-trd.org

required to pay extra page charges.

If specialized printing methods or paper types are needed,
the additional costs will be charged to the authors. This does
not apply to manuscripts commissioned by the Korean
Academy of Tuberculosis and Respiratory Diseases.

Contact information

The Korean Academy of Tuberculosis and

Respiratory Diseases

101-605 Seocho Art Xi 1583-10, Seocho 3(sam)-dong,
Seocho-gu, Seoul 137-875, Korea

Phone: 82-2-575-3825, 576-5347 Fax: 82-2-572-6683
E-mail: katrd@lungkorea.org  Website: www.lungkorea.org
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