ISSN 1023-9855

Thoracic Medicine

Volume 40 - Number 1 - March 2025

-
~
\}

| The Official Journal of

$25%y Taiwan Society of
Pulmonary and Critical
N4 Care Medicine

EEPN
BES

s Taiwan Society of Sleep
Medicine

U
j?%’%ﬂ %@s% Taiwan Society of
gé:t Tuberculosis and Lung

s’/ Diseases

Taiwan Society for
Respiratory Therapy

Ueme)

4

ATWAN,




Thoracic Medicine

[ Publisher  WEditorial Board

Yuh-Min Chen, M.D.,
Ph.D., President
Taiwan Society of
Pulmonary and Critical
Care Medicine

Chia-Chen Chu, Ph.D.,
RRT, FAARC President
Taiwan Society for
Respiratory Therapy

Jann-Yuan Wang M.D.,
Ph.D., President

Taiwan Society of
Tuberculosis and Lung
Diseases

Li-Pang Chuang, M.D.,
President

Taiwan Society of Sleep
Medicine

Editor-in-Chief

Kang-Yun Lee, M.D.,
Ph.D., Professor

Taipei Medical University-
Shuang Ho Hospital, Taiwan

Deputy Editors-in-
Chief

Po-Chun Lo, M.D.,
Department of Internal
Medicine, Taoyuan General
Hospital, Ministry of Health
and Welfare, Taoyuan,
Taiwan

Section of Pulmonary

and Critical Care Medicine
Jin-Yuan Shih, M.D., Professor
National Taiwan University
Hospital, Taiwan

Gee-Chen Chang, M.D.,
Professor

Chung Shan Medical University
Hospital, Taiwan

Jann-Yuan Wang M.D., Ph.D.,
Professor

National Taiwan University
Hospital, Taiwan

Kuang-Yao Yang, M.D., Ph.D.,
Professor

Taipei Veterans General
Hospital, Taiwan

Chi-Li Chung, M.D., Ph.D.,
Associate Professor

Taipei Medical University
Hospital, Taiwan

Chien-Chung Lin, M.D., Ph.D.,
Professor

Department of Internal Medicine,
College of medicine, National
Cheng Kung University, Taiwan
Section of Respiratory
Therapy

Hui-Ling Lin, Ph.D. RRT, RN,
FAARC, Professor

Chang Gung University, Taiwan
I- Chun Chuang, Ph.D.,
Associate Professor
Kaohsiung Medical University
College of Medicine, Taiwan
Chun-Chun Hsu, Ph.D,
Associate Professor

Taipei Medical University
Shih-Hsing Yang, Ph.D.,
Associate Professor

Fu Jen Catholic University,
Taiwan

Chin-Jung Liu, Ph.D.,
Associate Professor

China Medical University
Hospital, Taichung, Taiwan

The Official Journal of

Taiwan Society of Pulmonary and Critical Care Medicine
Taiwan Society for Respiratory Therapy

Taiwan Society of Sleep Medicine

Taiwan Society of Tuberculosis and Lung Diseases

Section of Tuberculosis and
Lung Diseases

Jann-Yuan Wang, M.D.,
Professor

National Taiwan University
Hospital, Taiwan

Chen-Yuan Chiang, M.D.,
Associate Professor

Taipei Municipal Wanfang
Hospital, Taiwan

Ming-Chi Yu, M.D., Professor
Taipei Municipal Wanfang
Hospital, Taiwan

Yi-Wen Huang, M.D.,
Professor

Changhua Hospital, Ministry
of Health & Welfare, Taiwan
Wei-Juin Su, M.D., Professor
Taipei Veterans General
Hospital, Taiwan

Section of Sleep Medicine
Li- Ang Lee, M.D.,

Associate Professor

Linkou Chang Gung Memorial
Hospital, Taiwan

Hsin-Chien Lee, M.D.,
Associate Professor

Taipei Medical University-
Shuang-Ho Hospital, Taiwan
Li-Pang Chuang, M.D.,
Associate Professor

Linkou Chang Gung Memorial
Hospital, Taiwan

Li-Pang Chuang, M.D.,
Assistant Professor

Linkou Chang Gung Memorial
Hospital, Taiwan

International Editorial
Board

Charles L. Daley, M.D.,
Professor

National Jewish Health Center,
Colorado, USA

Chi-Chiu Leung, MBBS, FFPH,
FCCP, Professor

Stanley Ho Centre for

Emerging Infectious Diseases,
Hong Kong, China

Daniel D. Rowley, MSc,
RRT-ACCS, RRT-NPS,

RPFT, FAARC

University of Virginia Medical
Center, Charlottesville, Virginia,
U.S.A.

Fang Han, M.D., Professor
Peking University People’s
Hospital Beijing, China

Liang Xu, MD.

Director of Wuhan Wuchang
Hospital Professor of Wuhan
University of Science and
Technology Wuhan, China

J. Brady Scott, Ph.D., RRT-
ACCS, AE-C, FAARC, FCCP,
Professor

Rush University, Chicago,
lllinois, USA

Kazuhiro Ito, Ph.D., DVM,
Honorary Professor

Imperial College London, UK
Kazuo Chin (HWA BOO JIN),
M.D., Professor

Graduate School of Medicine,
Kyoto University

Masaki Nakane, M.D., Ph.D.,
Professor

Yamagata University Hospital,
Japan

Naricha Chirakalwasan, M.D.,
FAASM, FAPSR, Associate
Professor

Faculty of Medicine,
Chulalongkorn University,
Thailand

Petros C. Karakousis, M.D.,
Professor

The Johns Hopkins University
School of Medicine, USA



Thoracic Medicine

The Official Journal of Volume @
Taiwan Society of Pulmonary and Critical Care Medicine
Taiwan Society for Respiratory Therapy Number 0

Taiwan Society of Sleep Medicine
Taiwan Society of Tuberculosis and Lung Diseases

CONTENTS

Influence of a Pay-for-Performance Program on 3-Year Follow-Up of Patients

with COPD: A Retrospective Study from Taiwan......................ccooiiiiiiiii e 1~12
You-Cyuan Liang, Shu-Farn Tey, Shyh-Ren Chiang, Kuo-Chen Cheng, Mei-I Sung, Jui-Lin Liang
Characteristics and Outcome Analysis of Pneumonia with Bloodstream Infection Caused

by Carbapenem-Resistant Klebsiella Pneumoniae in Critically Ill Patients with

Respiratory Failure: A 5-Year Retrospective Study..............ccccceeeiiiiiiiiii 13~21
Mei-Yuan Teo, Bing-Chen Wu, Shaw-Woei Leu, Kuo-Chin Kao, Han-Chung Hu

March 2025

Case Reports
Multiple Myeloma with Mediastinal Lymphadenopathy and Lung Consolidation Leading

to Pulmonary Amyloidosis DIiagnOSis ............ccooeiiiiiiiiiiiiiiiiicc e 22~27
Wei-Syun Hung, Chun-Yu Lin, Chih-Wei Wang, Yueh-Fu Fangn
latrogenic Tracheal Laceration Treated with Silicone Y-stents .....................cccccccccinnn 28~32

Hao-Ming Wu, Horng-Chyuan Lin, How-Wen Ko, Po-Jui Chang, Li-Pang Chuang

Chest Wall Reconstruction in a Young Male Patient with Left Chest Wall Ewing's Sarcoma
Involving the Left Lower Lobe of the Lung and Adjacent Ribs ... 33~37
Sung-Yang Liao, Chia-Ying Li

A Case Report of Mycobacterium gordonae Pulmonary Disease with a Favorable

Treatment RESPONSE ...ttt e e e e ettt e e e e e e e e e e e e nnnaeneeeeeaeaaeeeaean 38~43
Chih-Jung Chang, Sheng-Wei Pan
IgA Vasculitis as a Rare Presentation of Tuberculosis: A Case Report ..............ccccceiiiiieeens 44~51

Shu-Fa He, Meng-Rui Lee, Jin-Yuan Shih

Mixed Intrapulmonary Graft-Versus-Host Disease with Pulmonary Fibrosis after Blood
Stem Cell Transplantation: A Case Report ..............oooiiiiiiiiiiiiiiee e 52~57
Yu-Cheng Chang , Xu-Heng Chiang, Min-Shu Hsieh, Hsao-Hsun Hsu
Reactivation of Tuberculosis Following Inmunotherapy Combined with Chemotherapy and an Anti-
angiogenic Agent in Non-small Cell Lung Cancer — A Case Report and Literature Review ........ 58~64
Jiunn-Song Jiang, Diana Yuwung Yeh
Pirfenidone for the Treatment of Post-Amniotic Fluid Embolism-related Acute Respiratory
Distress Syndrome in a 34-year-old Female ...............cccoooiiiiiiiiii e 65~72
Ping-Chen Kuo, Yu-Wen Chang, Chien-Hao Lai, Yi-Hsuan Tsai
Two Cases of Pulmonary Ciliated Muconodular Papillary Tumor: Case Report and
LIiterature REVIGW ..........oooiiiieee ettt et e e e e e e s e s e ereeeaeeeaeaeeannnenes 73~79
Kheng-An Ho, Wen-Chieh Huang, Mei-Lin Chan
Refractory Pleural Effusion Attributed to Metastatic Adenocarcinoma Originating from the
Prostate GIand ... e e e nneeas 80~87
Chi-Yi Yen, Jung-Yueh Chen, Yi-Ru Chen

Case Report: A 61-Year-Old Man with Chronic Obstructive Pulmonary Disease Presenting

A Worsening Cough and Breathlessness for 3 Months...................cccciii 88~94
Chang-Ru Lin, Shih-Chi Ku
A Rare Case of Foreign Body INgestion ... 95~98

Hsiu-Ping Chou , Kuan-Hsun Lin



Influence of a Pay-for-Performance Program on 3-Year
Follow-Up of Patients with COPD: A Retrospective
Study from Taiwan

You-Cyuan Liang", Shu-Farn Tey"”, Shyh-Ren Chiang', Kuo-Chen Cheng’,
Mei-I Sung®, Jui-Lin Liang®

Background: Chronic obstructive pulmonary disease (COPD) is a heterogeneous
lung condition that cause airway obstruction, and is a leading cause of morbidity and
mortality worldwide, with an economic and social burden. In recent years, multidisciplinary
management of COPD has been emphasized for the purpose of improving the quality of
patient care and reducing acute exacerbations. Pay for performance (P4P) is a strategy that
aligns healthcare provider incentives with improvements in care quality and cost control. This
study was conducted to assess the effectiveness of a COPD P4P program in patients with
COPD.

Methods: This study retrospectively included patients diagnosed with COPD under ICD-
10 codes J41-J44, who registered for the P4P program in our hospital between September
2018 and August 2019 and had been diagnosed at the same hospital at least 1 year prior to
participation. Patients who did not complete the COPD Assessment Test (CAT), the modified
Medical Research Council (MMRC) symptom score assessment, and pulmonary function
tests (FEV1 and FVC) were excluded from the study.

Results: From Sep 1, 2018 to Aug 31, 2019, 388 patients were enrolled. The number
of hospitalized patients decreased from 55 during the year in which the study cases were
included to 26 patients at the third year; the ratio of the number of hospitalized patients
decreased from 14.2% to 9.6%, and the number of hospitalizations decreased from 83 to
45. However, the mean length of stay per hospitalization increased from 7.17 days to 10.73
days, with statistical significance (p = 0.011). The total cost of hospitalization of patients
with diagnostic codes J41-J44 and/or J12-J18 did not reveal a decreasing trend from 1 year
before, to the third year after study enroliment, with a similar trend regarding the cost of
hospitalization per day per hospitalization. Regardless of whether the patients had diagnostic
codes J41-J44 or J12-J18, both the number of hospitalized patients and the number of
hospitalizations decreased from the time of study enrollment to the subsequent 3 years. The
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number and rate of intensive care unit admissions showed a decreasing trend between the
year of enrollment and the third year, as did the number of in-hospital deaths and the mortality
rate of those hospitalized revealed. In terms of emergency department (ED) visits only, the
total cost, number of patients and number of visits generally revealed a downward trend, but
the mean cost per ED visit did not show a consistent trend. Subgroup analysis demonstrated
that patients with diabetes mellitus, a GOLD classification, lower mean pre- and post-
bronchodilator FEV1 at baseline lung function, COPD, a higher CAT score, an mMRC score
and episodes of COPD exacerbations in the prior year had a significantly higher tendency of
visiting the ED or being hospitalized. The GOLD classification was a potential risk factor for
an ED visit or hospitalization, with overall statistical significance (p = 0.002), and GOLD grade
[l seemed to have higher risk tendency than GOLD grade |. Likewise, COPD was a potential
risk factor for an ED visit or hospitalization, with overall statistical significance (p < 0.001), and
COPD groups C and D seemed to have a higher risk tendency than groups A and B.
Conclusion: This study revealed the benefits of P4P program enroliment for patients
with COPD. Our results suggest a different kind of medical care concept using an integrated
multidisciplinary approach. Further studies with a longer follow-up period are warranted to
distinguish the effectiveness of P4P and other factors or comorbidities that may have an
impact on ED visits or hospitalization of patients with COPD. (Thorac Med 2025; 40: 1-12)

Key words: chronic obstructive pulmonary disease, pay-for-performance, multidisciplinary management,

medical costs

Introduction

Chronic obstructive pulmonary disease
(COPD) is a heterogeneous lung condition char-
acterized by chronic respiratory symptoms due
to abnormalities of the airways and/or alveoli
that cause airflow obstruction [1]. COPD is a
leading cause of morbidity and mortality world-
wide with an economic and social burden that
is both substantial and increasing [1]. Patients
with COPD may experience symptoms such
as dyspnea, wheezing, chest tightness, fatigue,
activity limitations, and coughing with or with-
out sputum production. They may also have
acute exacerbations, characterized by increased

Thorac Med 2025. Vol. 40 No. 1

respiratory symptoms, which affect their health
status and prognosis. Risk factors for COPD
include cigarette smoking, air pollution, genetic
factors, asthma, and infections such as tubercu-
losis. [1].

COPD exacerbations contribute to disease
progression, and patients with COPD are also
at increased risk of other acute events, particu-
larly decompensated heart failure, pneumonia,
and pulmonary embolism that may also mimic
or aggravate an exacerbation of COPD [1].
Exacerbations of COPD not only negatively
impact health status, rates of hospitalization
and readmission, and disease progression [1],
but increase medical costs. A systematic review
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from 2020 disclosed that in the USA, annual
per patient direct medical costs and hospital-
ization costs were reported as US$10,367 and
US$6852, respectively. Direct medical costs
depend upon the frequency of exacerbation [2].
A study based on the Taiwan National Health
Insurance Research Database revealed that the
average outpatient department cost per patient
increased 29.3%, from US$1,070 in 2004 to
US$1,383 in 2010 [3].

In addition to pharmacotherapy, there are
several non-pharmacological treatment methods
with proven benefits for patients with COPD,
including smoking cessation, vaccinations,
and pulmonary rehabilitation [1]. For example,
smoking cessation improves daily symptoms
[4], decreases the frequency of exacerbations
[5], has lower declines in forced expiratory
volume in 1 second (FEV1) [6], and reduces
the mortality rate [7]. Pulmonary rehabilitation
also provides benefits for COPD, including an
improved readmission rate [8-10] and reduced
mortality [9]. The benefit of mortality reduction
is also supported by real-world evidence [11].
Patients with COPD could benefit from these
aforementioned multidisciplinary interventions
in terms of clinical care and prognosis.

Pay-for-performance (P4P) is a strategy
designed to promote behavior change in health-
care providers by aligning financial incen-
tives with improvement in health care quality
and cost control [12]. In Taiwan, the COPD
P4P program was initiated in 2017. It aims to
improve the quality of COPD treatment and
reduce exacerbations by introducing financial
incentives and enhancing healthcare providers'
adherence to guidelines [12]. Previous stud-
ies in Taiwan showed the positive effect of the
COPD P4P program [12-13]. Similar integra-
tive medical care programs can be seen in other

countries. Implementation of the Hospital Read-
missions Reduction Program (HRRP) in the U.S.
has led to a reduction in 30-day readmissions
[13-14]. Another study also disclosed the as-
sociation between the initial phase of the HRRP
and a decrease in both all-cause and COPD-re-
lated readmissions, even before COPD became
a target diagnosis [15]. The COPD Quality As-
sessment Program (CQAP) launched by the Ko-
rean Health Insurance Review and Assessment
Service (HIRA) in South Korea significantly
reduced the risk of admission and the all-cause
mortality rate in the assessed subject groups
[13, 16]. In England and Wales, completion of
the combined COPD BPT criteria did not ap-
pear to be associated with a reduction in 30-day
mortality or readmission. However, a specialist
review was associated with reduced inpatient
mortality [17]. Hence, we conducted this study
of Taiwan’s COPD P4P program with the aim
of assessing patients with COPD, and to evalu-
ate its impact on an improvement in healthcare
quality.

Methods

Study Design

Taiwan’s COPD P4P program was initiated
on April 1, 2017, and our hospital was approved
as a healthcare provider within the program
in September 2018. The P4P team includes
thoracic specialists, pharmacists, respiratory
therapists, and medical managers, all of whom
had received professional COPD training certi-
fied by the Taiwan Society of Pulmonary and
Critical Care Medicine (TSPCCM). According
to the guidelines of the COPD P4P program,
patients with International Classification of
Diseases, Tenth Revision (ICD-10) diagnostic
codes J41-J44, who were diagnosed through

Thorac Med 2025. Vol. 40 No. 1
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pulmonary function tests (post-bronchodilator
FEVl1/forced vital capacity (FVC) < 70%)
within a 90-day outpatient period at a medical
institution, were eligible for enrollment in the
program. Once enrolled, patients maintained
regular treatment every 3 months with the same
pulmonologist at the same hospital. Participants
in the P4P program were given COPD patient-
specific pulmonary rehabilitation exercises,
smoking cessation, family and patient disease
education, self-care information, and help in
preventing exacerbations. Pulmonologists as-
sessed and adjusted patients' medication and
treatment management, while respiratory thera-
pists guided patients through personalized train-
ing plans or short-term outpatient pulmonary
rehabilitation courses. This study defines severe
exacerbations requiring hospital admission or
emergency department visits as an exacerbation
of COPD.

Study Participants

This study included patients diagnosed
with COPD under ICD-10 codes J41-J44, who
had registered for the P4P program at Chi Mei
Hospital between September 2018 and August
2019, and who had been diagnosed at the same
hospital at least 1 year prior to participation.
Patients who did not complete the COPD As-
sessment Test (CAT), the modified Medical
Research Council (mMRC) symptom score,
and pulmonary function tests (FEV1 and FVC)
were excluded from the study. After approval
from the Chi Mei Hospital ethics committee,
retrospective clinical data collection was con-
ducted, including demographic characteristics,
symptoms, initial pulmonary function test re-
sults, frequency of exacerbations, and medical
costs.

Thorac Med 2025. Vol. 40 No. 1

Statistical Analysis

Continuous variables were calculated as
means and standard deviations, while categori-
cal variables were presented as frequencies
and percentages. Additionally, differences in
baseline characteristics were assessed using the
Mann-Whitney U test for continuous variables
and the Pearson chi-square test or Fisher's ex-
act test for categorical variables. All statistical
analyses were performed using SPSS for Win-
dows (version 26.0, IBM Corp, Armonk, NY,
USA); a p value < 0.05 was considered statisti-
cally significant.

Results

From Sep 1, 2018 to Aug 31, 2019, 388 pa-
tients were enrolled in the study; 302 (77.84%)
of the enrollees were males. The mean age of
the patients was 72.63 years (standard deviation,
SD 9.28), and the mean body mass index (BMI)
was 24.67 kg/m2 (SD 4.20). Of the enrolled pa-
tients, 273 (70.36%) had a history of smoking,
and of them, 197 (50.77%) had quit smoking;
206 (53.09%) had hypertension, 89 (22.94%)
had diabetes mellitus (DM), 179 (46.13%) had
cardiovascular disease and 37 (9.54%) had old
pulmonary tuberculosis infection. In terms of
GOLD classification, 85 (21.91%) of the 388
patients were categorized as GOLD I, 202
(52.06%) as GOLD 11, 86 (22.16%) as GOLD
IIT and 15 (3.87%) as GOLD IV. The mean pre-
and post-BD FEV1 was 1.30 liters (SD 0.51),
60.11% (SD 19.64), and 1.37 liters (SD 0.53),
63.20% (SD 20.25), respectively. The mean
pre- and post-BD FEV1/FVC was 53.24% (SD
11.64) and 53.69% (SD 12.15), respectively.
In all, 191 (49.23%) were classified as COPD
group A, 69 (17.78%) as group B, 63 (16.24%)
as group C and 65 (16.75%) as group D. The
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mean COPD Assessment Test (CAT) score was
8.57 (SD 5.67), and the modified Medical Re-
search Council (mMRC) score was 1.36 (SD

Table 1. Baseline Characteristics of the Patients

0.90). The mean episode of COPD exacerbation
in the prior year was 1.12 (SD 1.80) (Table 1).
Of the 388 patients, the hospitalized patient

i Overall
Variables n=388
Gender, n (%)

Female 86 (22.16)
Male 302 (77.84)
Age (y), mean (SD) 72.63 (9.28)
BMI (kg/m2), mean (SD) 24.67 (4.20)
Smoking status (%)
History of smoking 273 (70.36)
Quit smoking 197 (50.77)
Underlying disease, n (%)
Hypertension 206 (53.09)
Diabetes mellitus 89 (22.94)
Cardiovascular disease 179 (46.13)
Old pulmonary TB 37 (9.54)
Gold classification, n (%)
GOLDI 85(21.91)
GOLD I 202 (52.06)
GOLD III 86 (22.16)
GOLD 1V 15 (3.87)
Baseline lung function
Pre-BD-FEV1 (L), mean (SD) 1.30 (0.51)

Pre-BD-FEV1(%), mean (SD)

Pre-BD-FEV1/FVC(%), mean (SD)

Post-BD-FEV1(L), mean (SD)

Post-BD-FEV1(%), mean (SD)

Post-BD-FEV1/FVC(%), mean (SD)
COPD Group, n (%)

60.11 (19.64)
53.24 (11.64)
1.37 (0.53)
63.20 (20.25)
53.69 (12.15)

A 191 (49.23)
B 69 (17.78)
C 63 (16.24)
D 65 (16.75)
CAT score, mean (SD) 8.57 (5.67)
mMRC score, mean (SD) 1.36 (0.90)

Episode of COPD exacerbation in the prior year, mean (SD) 1.12 (1.80)

Acronyms: SD, standard deviation; BMI, body mass index; TB, tuberculosis; BD, bronchodilator; FEV1, forced expiratory volume in 1 second;
FVC, forced vital capacity; COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test; mMRC, modified Medical Research

Council.

Thorac Med 2025. Vol. 40 No. 1
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numbers decreased from 55 during the year in
which the study cases were included to 26 at
the third year, as did the ratio of the number
of hospitalized patients, from 14.2% to 9.6%,
and the number of hospitalizations, from 83 to
45 (Table 2, Fig. 1). However, the mean length
of stay (LOS) per hospitalization significantly
increased, from 7.17 days to 10.73 days ( p =
0.011). The total cost of hospitalization with
diagnostic codes J41-J44 and/or J12-J18 did
not reveal a decreasing trend between the year
before and the third year after study enrollment,
with an upward trend in the cost of hospitaliza-
tion per day per hospitalization. The number
and rate of intensive care unit (ICU) admissions
showed a decreasing trend between the year
of enrollment and the third year. The number
of hospitalization deaths and the mortality rate
of hospitalized patients revealed a decreasing
trend as well.

In terms of emergency department (ED)
visits only, the total cost, number of patients
and number of visits generally revealed a
downward trend, but the mean cost per ED visit
did not show a consistent trend. The total num-
ber of ED visits and hospitalizations decreased
year by year since study enrollment. The total
costs for ED visits and hospitalizations were
decreasing, except in the third year after study

enrollment. The mean cost per hospitalization
and per ED visit was insignificantly inconsis-
tent ( p=0.170 and 0.879, respectively) (Table
2). The mean medical costs for ED visits and
hospitalizations with codes J41-J44 and J12-J18
disclosed an upward trend ( p=0.039), but the
number of hospitalizations or ED visits only re-
vealed a significant downward trend ( p=0.035)
(Table 3).

Table 4 lists the statistical data on hospital-
izations only, including the number of patients,
number of hospitalizations, costs, and mean
LOS categorized by ICD-10 codes. Regardless
of whether the diagnostic codes were J41-J44
or J12-J18, the number of hospitalized patients
and the number of hospitalizations for both
codes showed a decreasing trend between study
enrollment and the 3-year follow-up. Neverthe-
less, the mean LOS and cost of hospitalizations
for both the J41-J44 and J12-J18 groups did not
reveal a consistent decreasing trend.

Subgroup analysis revealed that patients
with DM, a GOLD classification, lower mean
pre- and post-BD FEV1 at baseline lung func-
tion, COPD, a higher mean CAT and mMRC
score, and an episode of COPD exacerbation
within the prior year had a significantly higher
tendency to visit the ED or become hospital-
ized (Table 5). The GOLD classification was a

12,4 142

55
48 48
35,
26

Number of hospitalization patients

m 201709-201808 m201809-201908

129

Ratio of number of hospitalization patients (%)

 201909-202008

111

Number of hospitalizations

202009-202108 W 202109-202208

Fig. 1. Statistical data on the number of hospitalized patients, ratio of number of hospitalized patients and number of hospitalizations
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Table 5. Subgroup Analysis of Patients who Have or Have not had an ED visit or Hospitalization (Data on Variables is from the Time of

Enrollment in the P4P Program)

Influence of COPD Pay-for-Performance Program on COPD Patients

No ED visit or

Have had an ED visit or

Variables hospitalization n=231 hospitalization n=157 p value
Gender, n (%) 0.095
Female 44 (19.05) 42 (26.75)
Male 187 (80.95) 115 (73.25)
Age (y), mean (SD) 72.18 (8.91) 73.30 (9.80) 0.254
BMI (kg/m2), mean (SD) 24.91 (4.13) 24.32 (4.28) 0.177
Smoking status (%)
History of smoking 161 (69.70) 112 (71.34) 0.815
Quit smoking 112 (48.48) 85 (54.14) 0.322
Underlying disease, n (%)
Hypertension 116 (50.22) 90 (57.32) 0.203
Diabetes mellitus 40 (17.32) 49 (31.21) 0.002
Cardiovascular disease 102 (44.16) 77 (49.04) 0.398
Old pulmonary TB 22 (9.52) 15 (9.55) 0.868
Gold classification, n (%) 0.002
GOLD 1 64 (27.71) 21 (13.38)
GOLD I 119 (51.52) 83 (52.87)
GOLD III 41 (17.75) 45 (28.66)
GOLD IV 7 (3.03) 8 (5.10)
Baseline lung function
Pre-BD-FEV1 (L), mean (SD) 1.41 (0.54) 1.14 (0.42) <0.001
Pre-BD-FEV1(%), mean (SD) 63.88 (19.73) 54.55 (18.20) <0.001
Pre-BD-FEV1/FVC(%), mean (SD) 54.17 (10.85) 51.88 (12.62) 0.065
Post-BD-FEV (L), mean (SD) 1.47 (0.56) 1.21 (0.44) <0.001
Post-BD-FEV1(%), mean (SD) 66.90 (20.46) 57.75 (18.71) <0.001
Post-BD-FEV1/FVC(%), mean (SD) 54.54 (11.63) 52.43 (12.82) 0.101
COPD Group, n (%) <0.001
A 152 (65.80) 39 (24.84)
B 44 (19.05) 25 (15.92)
C 22 (9.52) 41 (26.11)
D 13 (5.63) 52 (33.12)
CAT score, mean (SD) 7.22 (5.04) 10.57 (5.96) <0.001
mMRC score, mean (SD) 1.16 (0.80) 1.64 (0.96) <0.001
Episode of COPD exacerbation in the 0.58 (1.29) 191 (2.12) <0.001

prior year mean (SD)

Acronyms: SD, standard deviation; BMI, body mass index; TB, tuberculosis; BD, bronchodilator; FEV 1, forced expiratory volume in 1 second;
FVC, forced vital capacity; COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test; mMRC, modified Medical Research

Council.
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potential risk factor for an ED visit or hospital-
ization, with overall statistical significance ( p
=0.002), and GOLD grade III seemed to have a
higher risk tendency than GOLD grade 1. Like-
wise, COPD was a potential risk factor for an
ED visit or hospitalization, with overall statisti-
cal significance ( p < 0.001), and COPD groups
C and D seemed to have a higher risk tendency
than groups A and B (Table 5).

Discussion

Our study results suggested that the number
and ratio of hospitalized patients, the number
of hospitalizations and the number of ED visits
tended to decrease within 3 years after the pa-
tients enrolled in the P4P program. However,
for patients with diagnostic codes J41-J44 and/
or J12-J18, there was no obvious decreasing
trend in the mean medical costs for ED visits
and hospitalizations, ED visits only or hospi-
talization. Similar findings were observed for
cases coded J41-J44, in that the mean costs
per hospitalization did not reveal a downward
trend. Regardless of ICD-10 codes, the mean
LOS also revealed an inconsistent trend. Dur-
ing the study period, COVID-19 was prevalent
globally, including in Taiwan. Possible factors
affecting medical costs included pneumonia
caused by COVID-19 infection, the severity
of the disease, and additional out-of-pocket
expenses requested by family members, such
as private rooms or other items which were not
included in Taiwan’s National Health Insurance
(NHI) system.

In addition, a study published in 2024 found
that during the COVID-19 pandemic, there was
a substantial decrease in hospital admissions
for AECOPD and an increase in in-hospital
deaths [18]. Another report using data from the

Thorac Med 2025. Vol. 40 No. 1

National Inpatient Sample (NIS) and Nation-
wide Emergency Department Sample (NEDS),
Healthcare Cost and Utilization Project (HCUP)
and Agency for Healthcare Research and Qual-
ity found that compared to the previous year,
the number of hospitalizations for AECOPD,
the aggregate hospitalization cost, and the total
number of visits to the ED decreased in 2020,
while the cost per hospital stay increased [19].
Decreased availability of hospital beds and
staff for non-COVID-19 diseases and greater
reluctance to visit hospitals during a respiratory
pandemic were also proposed in this article [19],
and it may be an explanation of why the num-
ber of ED visits and hospitalizations decreased
during our study period. In addition, a decreas-
ing trend in the number of hospitalizations or
hospitalized patients, with an increasing trend
in medical costs and LOS may imply an in-
creasing severity of diseases, including COPD,
pneumonia and other comorbidities.

Previous studies demonstrated the ben-
efits of the P4P program in Taiwan [12-13].
Cheng SL, et al. published a retrospective study
on the nationwide COPD P4P program with
regard to COPD exacerbations using Taiwan’s
NHI database in 2021 that revealed a signifi-
cantly decreased prevalence of COPD-related
ED visits and hospitalizations in patients with
COPD in the COPD P4P program at 1 year af-
ter enrollment [12]. Cheng KC, ef al. also pub-
lished a real-world, retrospective study of 1081
patients who participated in the national COPD
P4P program in Taiwan [13], and reported that
the intervention of the P4P program could help
improve the clinical outcome of COPD patients
after 1 year of follow-up. However, neither of
the aforementioned studies presented the eco-
nomic effect of the P4P program. In addition,
the follow-up period for the study cases was
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only 1 year. To our knowledge, this is the first
Taiwanese COPD P4P study that introduced
data including medical costs up to the 3-year
follow-up.

Subgroup analysis in our study revealed
DM as a significant factor, in that patients with
COPD and DM had a higher tendency to visit
the ED or to be hospitalized, even if the patients
were included in the P4P program. A review in
2023 found that elevated blood glucose levels,
with or without DM, are strongly associated
with an increased risk of subsequent severe
AECOPD [20]. Comorbid diseases, including
DM, are associated with a higher risk of hos-
pitalization [21]. Another study also reported
that patients hospitalized for COPD and with
coexisting DM have worse clinical outcomes
and higher 30-day readmissions rates than pa-
tients hospitalized for COPD without DM [22].
Hyperglycemia increases susceptibility to infec-
tion, and infections are a major cause of exac-
erbations [23], which are mainly triggered by
respiratory viral and/or bacterial infections [1,
24]. This may explain why patients with COPD
and DM in our study had higher percentages of
ED visits or hospitalization.

There are several limitations in this study.
First, our database did not include information
such as residences, work, types and doses of
BD treatment, eosinophil counts or other factors
that might have a possible influence on study
results. Second, no control group was included
in this study, hence there should be careful in-
terpretation of the results. Third, we did not list
COVID-19 infection case numbers in the study.
Whether these results may be influenced by P4P
program enrollment is unknown.

Conclusion

This study revealed the benefits of enroll-
ment in the P4P program for patients with
COPD. The P4P program provides a different
kind of medical care concept in an integrated
multidisciplinary manner. The program is ex-
pected to improve patients’ outcomes, reduce
medical costs, based on Taiwan’s NHI system,
and facilitate the provision of quality health-
care by physicians. Further studies with longer
follow-up periods are warranted to distinguish
the effectiveness of the P4P program and other
factors or comorbidities that may have an im-
pact on emergency visits or hospitalization of
patients with COPD.
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Characteristics and Outcome Analysis of Pneumonia
with Bloodstream Infection Caused by Carbapenem-
Resistant Klebsiella Pneumoniae in Critically
lll Patients with Respiratory Failure: A 5-Year
Retrospective Study

Mei-Yuan Teo', Bing-Chen Wu', Shaw-Woei Leu', Kuo-Chin Kao'?, Han-Chung Hu'?

Background: Infections caused by carbapenem-resistant Klebsiella pneumoniae (CRKP)
have emerged as a serious threat to the lives of patients in intensive care units (ICUs). In
this study, we aimed to analyze the outcome of critically ill patients with pneumonia with
bloodstream infections (BSls) caused by CRKP to enhance treatment and prognosis.

Methods and materials: We conducted a retrospective study involving data from ICU-
treated patients with CRKP-induced pneumonia with BSls at Chang Gung Memorial Hospital,
Linkou branch, from January 2017 to December 2021. Clinical characteristics, laboratory
data, and treatment and outcome information were collected. Predictive factors were analyzed
using statistical methods to determine their association with outcomes.

Results: A total of 161 patients were included in the study. The all-cause ICU mortality
rate was 72%, and the 30-day mortality rate was 65%. Most CRKP clinical isolates were
carbapenemase producers (132/161; 81.9%), of which K. pneumoniae carbapenemase-
producing isolates were most prevalent (112/132; 84.8%). Cox regression analysis revealed
that the use of appropriate antibiotics within 48 hours (HR 0.47, Cl 95% 0.26-0.85, p = 0.013)
was associated with a favorable outcome, while a high sequential organ failure assessment
score (HR 1.24, Cl 95% 1.15-1.35, p < 0.001) was associated with death.

Conclusion: Administering appropriate antibiotics within 48 hours after onset of CRKP
pneumonia with BSI has been identified as vital for reducing 30-day mortality in critically ill
patients with respiratory failure. (Thorac Med 2025; 40: 13-21)

Key words: Bloodstream infections, carbapenem-resistant Klebsiella pneumoniae, mortality rate,
appropriate antibiotic treatments, critically ill patients
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Introduction

Treatment for carbapenem-resistant Klebsi-
ella pneumoniae (CRKP) infections is gradually
becoming a challenge for clinicians worldwide
because of the limited choice of antimicrobial
agents [1]. Due to the widespread use of broad-
spectrum antibiotics in critically ill and im-
munocompromised patients, the incidence of
carbapenem-resistant strains is continuously
increasing in intensive care units (ICU) [2].
Compared to carbapenemase-susceptible K.
pneumoniae infections, CRKP infections carry
a higher risk of fatal outcomes in critically ill
patients [3].

According to the Taiwan Centers for Dis-
ease Control, K. pneumoniae has been the lead-
ing cause of infections in the ICUs of medical
centers in Taiwan since 2018. The prevalence
of CRKP infections in Taiwan’s ICUs increased
from 14.4% in 2014 to 45.5% in 2023 [4].

In critically ill patients, pneumonia with
bloodstream infection (BSI) is common, par-
ticularly in patients with mechanical ventilation
(MV) [5]. A study has indicated that patients
with pneumonia and BSI have a higher like-
lihood of developing septic shock and have
increased hospital mortality rates compared to
those without BSI; the most prevalent patho-
gen in blood culture from these patients was
K. pneumoniae, a Gram-negative pathogen [6].
A Taiwanese study indicates that the 28-day
mortality rate for patients with K. pneumoniae-
induced nosocomial pneumonia with BSI is
60.2%, and the prevalence of CRKP is as high
as 58.2% [7]. Therefore, it is evident that pneu-
monia with BSI is highly lethal in critically ill
patients, and that it is crucial for clinicians to
prioritize this condition and to determine the
most effective treatment approach. However,

Thorac Med 2025. Vol. 40 No. 1

most previous studies on CRKP infections have
primarily focused on BSI. Only a few investi-
gations have focused on CRKP pneumonia, and
even fewer on critically ill patients.

In this study, we aimed to identify outcomes
of critically ill patients with pneumonia with
BSIs caused by CRKP, so as to enhance treat-
ment and prognosis.

Materials and Methods

Study Design

This retrospective study was conducted
from January 2017 to December 2021 in Chang
Gung Memorial Hospital (CGMH), Linkou
branch, a major medical center in Taiwan. We
included adult patients aged >18 years, with re-
spiratory failure necessitating MV, admitted to
the ICU, and diagnosed with hospital-acquired
pneumonia with BSI caused by CRKP. The pro-
tocol was approved by the institutional review
board of CGMH, with the approval number
201801433B0, indicating that this research in-
volving human subjects followed the necessary
ethical guidelines.

Data Collection

The medical records of each patient were
reviewed and the following data were collected
from the day of diagnosis of pneumonia with
BSI: age; sex; Charlson comorbidity index
(CCI); carbapenemase genes; previous 30-day
antibiotics used; days of MV; duration of ap-
propriate antibiotic use, which is defined as the
time required to use a sensitive antibiotic; an-
tibiotic regimen used; and laboratory examina-
tions. Disease severity was evaluated within 24
hours of diagnosis using the Sequential Organ
Failure Assessment (SOFA) score and Pitt bac-
teremia score [8].



Outcome Analysis of Pneumonia with BSI Caused by CRKP in Critically ill Patients 15

Definitions and Qutcomes

We established the following definitions be-
fore conducting our data collection and analysis
processes. The diagnosis of pneumonia was in
accordance with the guidelines of the American
Thoracic Society (ATS) and Infectious Diseases
Society of America (IDSA) [9]. The guidelines
require identification of new or progressive pul-
monary infiltrates on chest radiography and col-
lected cultures that exhibit evidence of the same
pathogen found in the blood cultures. A CRKP-
induced BSI was defined as the occurrence of a
positive blood culture result for a CRKP strain
and the presence of clinical signs of systemic
inflammatory response syndrome [10]. Further-
more, appropriate antibiotic treatment within
24 or 48 hours after pneumonia with BSI onset
was defined as the administration of 1 or more
antibiotics to which the CRKP strain exhibited
in vitro susceptibility within 24 or 48 hours
after pneumonia with BSI onset. Finally, antibi-
otic treatment within the previous 30 days was
defined as the intravenous administration of
antibiotics for at least 5 days within the 30 days
preceding pneumonia with BSI onset. The clini-
cal outcome of the study was the identification
of predictive factors for ICU all-cause mortality
and 30-day mortality.

Microbiology Analysis

Microbiological studies, carbapenemase
genes detection and capsular typing identifica-
tion of K. pneumoniae was performed using a
matrix-assisted laser desorption-time of flight
mass spectrometry (MALDI-TOF-MS). Mini-
mum inhibitory concentration (MIC) of tested
antibiotics was determined by a BD PhoenixTM
M50 automatic detection machine. CRKP was
defined as MICs of > 4 ug/ml for either imi-
penem or meropenem, or MICs of > 2 pg/ml

for ertapenem. MIC was classified according
to breakpoints established by the Clinical and
Laboratory Standards Institute (CLSI). The
carbapenemase genes blaKPC, blaOXA-48,
blaNDM, blaGES, blaVIM, blaIMP, blaSPM,
blaGIM, and blaSIM were screened by multi-
plex polymerase chain reaction (PCR) using the
DreamTaq system (Thermo Fisher Scientific,
Vilnius, Lithuania). Two PCR reactions were
conducted with a group of primers for detecting
blaKPC, blaOXA-48, blaNDM, and blaGES,
and a group of primers for detecting blaVIM,
blaIMP, blaSPM, blaGIM, and blaSIM.

Statistical Analyses

Unless otherwise indicated, all data are
expressed as mean = standard deviation or per-
centages. Student’s t test was used to compare
the means of normally distributed continu-
ous data between the 2 groups; otherwise, the
Mann—Whitney test was used. The modified
Wald method was used to calculate 95% con-
fidence intervals (CI) for proportions. Fisher’s
exact test, and Pearson testing were used for
categorical variables where appropriate. Ka-
plan-Meier curves were used to compare time-
to-hospital-mortality in the various cohorts.
Cox proportional hazards models on time-to-
hospital-mortality were used to calculate adjust-
ed hazard ratios (aHR). For time-to-mortality
analyses, patients were censored at the time of
hospital discharge, or if they were still admitted
and alive at 30 days after the first positive cul-
ture, their data were censored at 30 days after
the date of the first positive culture. Forward
selection was used for inclusion of variables in
multivariable Cox proportional hazards mod-
els; any variable that was associated with time-
to-hospital-mortality at p <0.1 was included.
Statistical analyses were performed using SPSS

Thorac Med 2025. Vol. 40 No. 1



16 Mei-Yuan Teo, Bing-Chen Wu, ef al.

software, version 26 122 (IBM Corporation, Ar-
monk, New York, United States). The statistical
significance level was set at a p value of <0.05.

Results

A total of 560 patients who had CRKP
isolated from blood cultures during the period
from January 2017 to December 2021 were
identified. We ruled out patients aged < 18
years, those without ICU admissions, and those
with other infection sites. Thus, 161 patients
were included for analysis (Fig. 1). All patients
experienced respiratory failure and were on
MYV. The 161 enrolled patients had a median
age of 69.2 years, and 114 (71%) were male.
At diagnosis, the median CCI, Pitt bacteremia
score, and SOFA score were 6.6 +3.3,6.2+2.9,
and 10.6 £4.5, respectively. A total of 111 pa-
tients (69%) suffered from acute kidney injury
after pneumonia with BSI onset, and 36 of
these patients (22%) required continuous renal
replacement therapy. Intravenous antibiotics for

at least 5 days within 30 days before CRKP-
induced pneumonia with BSI onset had been re-
ceived by 132 (82%) patients. The 132 patients
had carbapenemase, and the majority was KPC
(70%), followed by OXA-48 (12%) and NDM
(7%). Table 1 shows the baseline characteristics
of the patients who did and did not survive in
the ICU after pneumonia with BSI onset.

The all-cause ICU mortality rate was
72% and the 30-day mortality rate was 65%.
Compared with surviving patients, those who
died had a higher CCI (7.7£4.0 vs 6.1+2.9,
p<0.015), Pitt bacteremia score (6.9+2.7 vs
4.1£2.6, p<0.001), and SOFA score (11.9+4.0
vs 7.1£3.7, p<0.001), more patients who had
underlying disease with leukemia (9% vs 0%,
p<0.032), and a greater need for continuous
renal replacement therapy in the ICU (28% vs
7%, p<0.001). In addition, lower hemoglobin
levels (8.9+1.5 vs 9.4+ 1.3, p<0.029), lower
platelet counts (87.5+78.3 vs 156.7+99.0,
»<0.001) and higher CRP levels (135.3+97.4
vs 88.3+73.0, p<0.001) were found in non-

Total 560 patients CRKP-induced BSI
2017-2021 in CGMH

696 patients excluded N
1. < 18 years old (n=26)

2. Patients not admit in

Total 264 patients CRKP-induced BSI
in MICU

ICU(n=268)
JQ Incomplete data (n=2) -

103 patients

CRKP-induced BSI with other

161 patients simultaneous CRKP-
induced BSI and pneumonia

J infection sites

132 patients carbapenemase-
producing CRKP

29 patients non-carbapenemase-

producing CRKP J

* CRKP: Carbapenem-resistant Klebsiella pneumoniae

* BSI: Blood-stream infection

Fig. 1. Study flow chart Use “(number) patients with....” Below On the right side, use “Patients not admitted to the ICU (n=268) Also, use

“bloodstream”
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Table 1. Baseline Characteristics and Comorbidities of Critically ill Patients with Simultaneous Carbapenem-Resistant K. pneumoniae-Induced

Outcome Analysis of Pneumonia with BSI Caused by CRKP in Critically ill Patients

Bloodstream Infections and Pneumonia

17

Total Surviving Non-surviving
(N=161) (N=45) (N=116) p-value
Age, years, mean (SD) 69.2+14.4 71.9+13.0 68.1+14.8 0.142
Male, n (%) 114 (71%) 29 (64%) 85 (73%) 0.292
Charlson comorbidity index 6.6+3.3 6.1£2.9 7.7+£4.0 0.015
Pitt bacteremia score 6.2+2.9 4.1£2.6 6.9+2.7 <0.001
SOFA score 10.6+4.5 7.1£3.7 11.9+4.0 <0.001
Carbapenemase, n (%) 132 (82%) 38 (84%) 94 (81%) 0.616
KPC, n (%) 112 (70%) 31 (69%) 81 (70%) 0.908
NDM, n (%) 12 (7%) 10 (11%) 7 (6%) 0.336
OXA-48, n (%) 20 (12%) 7 (16%) 13 (11%) 0.456
IMP, n (%) 1 (1%) 0 (0%) 1 (1%) 0.535
DM 72 (45%) 17 (38%) 55 (47%) 0.270
Hypertension 94 (58%) 25 (56%) 69 (59%) 0.650
Liver cirrhosis 27 (17%) 5 (11%) 22 (19%) 0.231
Cardiovascular disease 31 (19%) 6 (13%) 25 (22%) 0.235
Congestive heart failure 29 (18%) 9 (20%) 20 (17%) 0.683
CKD 66 (41%) 19 (42%) 47 (41%) 0.844
COPD 21 (13%) 3 (7%) 18 (16%) 0.135
Autoimmune disease 13 (8%) 2 (5%) 11 (9%) 0.307
Leukemia 11 (7%) 0 (0%) 11 (9%) 0.032
Lymphoma 8 (5%) 1 (2%) 7 (6%) 0.308
Solid organ malignancy 30 (19%) 10 (23%) 20 (17%) 0.427
WBC (K) 13.749.8 12.1£7.2 14.3+10.7 0.152
Hb 9.0+1.4 9.4+1.3 8.9+1.5 0.029
Platelet (K) 106.6+89.7 156.7£99.0 87.5+£78.3 <0.001
CRP 121.8+93.3 88.3£73.0 135.3£97.4 0.001
AKI, n (%) 111 (69%) 27 (60%) 84 (72%) 0.147
CRRT, n (%) 36 (22%) 3 (7%) 33 (28%) <0.001
Previous 30-day antibiotic use, n (%) 132 (82%) 41 (91%) 91 (78%) 0.061
48-hour appropriate antibiotic, n (%) 97 (60%) 26 (58%) 71 (61%) 0.692

Thorac Med 2025. Vol. 40 No. 1
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Table 2. Cox Regression Analysis for Identifying Factors Associated with 30-day Mortality in Critically Ill Patients with Simultaneous

Carbapenem-Resistant K. pneumoniae-Induced Bloodstream Infections and Pneumonia

Univariate Multivariate
Variables
HR (95%CI) P value HR (95%CTI) P value
C 0.62 (0.21-0.93) 0.022
Pitt bacteremia score 1.12 (1.05-1.20) 0.001
SOFA score 1.16 (1.09-1.22) <0.001 1.24 (1.15-1.35) <0.001
48-hour appropriate antibiotic 1.57 (1.07-2.31) 0.023 0.47 (0.26-0.85) 0.013

surviving patients.

The most common treatment regimens for
CRKP-induced pneumonia with BSI were co-
listin-based (96 patients, 60%) and ceftazidime-
avibactam-based (16 patients, 16%). A total of
97 patients (60%) received appropriate antibi-
otic treatments within 48 hours after BSI onset.

Cox regression analysis of factors associ-
ated with 30-day mortality is presented in Table
2. The presence of blaKPC genes, the Pitt bac-
teremia score, the SOFA score, and the admin-
istration of an appropriate antibiotic within 48
hours were found to have significant differences

With or Without Appropriate Antibiotic
Treatment within 48 hours

100 === 48-hour appropriate antibiotic
=== 48-hour inappropriate antibiotic

50

p=0013

Probability of Survival

———T T
0 10 20 30

Times( Days )

Fig. 2. Kaplan-Meier survival curves comparing survival outcomes
in critically ill patients with simultaneous carbapenemase-resistant K.
pneumoniae-induced bloodstream infections and pneumonia: Patients
with or without appropriate antibiotic treatment within 48 hours after

bloodstream infections onset.

Thorac Med 2025. Vol. 40 No. 1

in univariate analysis. A higher SOFA score was
associated with a higher HR (HR=1.24, 95%
CI=1.15-1.35) for 30-day mortality, while the
use of an appropriate antibiotic within 48 hours
(HR=0.47, 95% CI=0.26-0.85) was associated
with lower HRs for 30-day mortality (Fig 2).

Discussion

The results of our study revealed that the
non-survival group had higher CCI scores,
higher Pitt bacteremia scores, and higher SOFA
scores. Comorbidity with leukemia was higher
in the non-survival group. Additionally, in the
multivariate Cox regression analysis, we found
that the use of appropriate antibiotic treatments
within 48 hours after BSI onset could improve
30-day mortality in critically ill patients with
MV.

The ICU mortality rate in our study was no-
tably high at 72%, and the 30-day mortality rate
stood at 65%. These figures were higher than
those from other studies [11-13], primarily due
to the elevated comorbidity and severity ob-
served in our patient population. Our study pop-
ulation consisted of critically ill patients who
had respiratory failure that was treated in the
ICU, multiple comorbidities, and high disease
severity at the onset of simultaneous CRKP-
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induced BSIs and pneumonia, as indicated by
our CCI, Pitt bacteremia scores, and SOFA
scores. Therefore, the higher mortality rates
observed in our study underscore the unique
challenges and risks associated with managing
CRKP infections in critically ill individuals.
Further research is needed to better understand
and address these specific patient populations'
healthcare needs and outcomes.

Comorbidity with leukemia was more prev-
alent in the non-survival group, although the
total number of such cases was limited to just
11 patients. A retrospective study revealed a
significant association between CRKP-induced
BSIs and hematologic malignancies, with a no-
tably high 28-day mortality rate of 77.3% [14].
In addition, several studies have consistently
indicated that acute myeloid leukemia patients
face a heightened risk of developing CRKP
BSIs, emphasizing the effectiveness of timely
diagnosis and treatment in improving survival
outcomes [15-16].

In our study, carbapenemase-producing iso-
lates accounted for 132 cases, constituting 82%
of the total isolates. Among these, KPC-produc-
ing isolates were the most prevalent, represent-
ing 84.8%, followed by OXA-48 at 15.1%. This
pattern is consistent with findings reported in
other studies [3, 17-19]. An Italian study indi-
cated that the use of 2 or more in vitro active
antibiotics as definitive therapy led to a better
outcome in cases of KPC-producing CRKP in-
fections [20]. however, our study did not reveal
a significant difference. This discrepancy may
be attributed to the high severity of the cases in
our study population. Furthermore, our research
found that the use of an appropriate antibiotic
within 48 hours was associated with improved
30-day mortality outcomes, which aligns with
data from other studies [21-23]. The rapid diag-

nosis of CRKP infections might be considered
a factor contributing to better outcomes, em-
phasizing the importance of early and accurate
identification of the pathogen in clinical prac-
tice [24].

Our study has several limitations, with the
primary ones being its single-center and retro-
spective study design. Furthermore, patients
were enrolled before the introduction of newer
antibiotics such as ceftazidime-avibactam; only
16 patients (10%) in our study received antibi-
otics containing ceftazidime-avibactam. Recent
studies have indicated that ceftazidime-avibac-
tam may offer potential advantages over colistin
and other conventional antibiotics, which aligns
with the findings in our study. Despite these
limitations, the comprehensive data on critically
ill patients can provide clinicians with valuable
therapeutic insights and clinical guidance for
managing CRKP-induced pneumonia with BSI.

Conclusion

Administering appropriate antibiotics
within 48 hours after onset of CRKP-induced
pneumonia with BSI has been identified as vi-
tal for reducing 30-day mortality in critically
ill patients with respiratory failure. Employing
advanced rapid molecular tests in patients at
high risk of hospital-acquired CRKP infections
is necessary and would enable timely and effec-
tive antibiotic treatment for these critically ill
patients.

List of acronyms

BSIs: blood-stream infections; CCI: Charl-
son comorbidity index; CI: confidence interval;
CRKP: carbapenem-resistant Klebsiella pneu-
moniae; CRP: C-reactive protein; HR: hazard
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ratio; ICU: intensive care unit; KPC: Klebsiclla
pneumoniae carbapenemase; MIC: minimum
inhibitory concentration; MV: mechanical
ventilation; OR: odds ratios; PCR: polymerase
chain reaction; SOFA: sequential organ failure
assessment.
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Multiple Myeloma with Mediastinal Lymphadenopathy
and Lung Consolidation Leading to Pulmonary
Amyloidosis Diagnosis

Wei-Syun Hung', Chun-Yu Lin', Chih-Wei Wang?, Yueh-Fu Fang'

Multiple myeloma is a rare hematologic malignancy. It is rarely involved in the lung, but
may be associated with systemic amyloidosis and result in pulmonary amyloidosis. Pulmonary
parenchymal involvement and mediastinal lymphadenopathy are rare manifestations of
pulmonary amyloidosis, and have a poor outcome. Recently, amyloidosis showed a good
response to a novel targeted therapy regimen. We reported a 66-year-old woman who was
diagnosed with multiple myeloma and presented with mediastinal lymphadenopathy and
lung consolidation. Pulmonary amyloidosis was confirmed by transbronchial lung biopsy and
endobronchial ultrasound-guided transbronchial needle aspiration. Clinical physicians should
be aware of pulmonary amyloidosis in multiple myeloma patients, and administer prompt,
risk-adapted therapy. (Thorac Med 2025; 40: 22-27)

Key words: multiple myeloma, pulmonary amyloidosis

Introduction

Multiple myeloma (MM) is a rare hemato-
logic malignancy and is rarely involved in the
lung [1]. However, MM has been associated
with amyloid light chain (AL) amyloidosis, and
both cases presented with a light chain protein
deposit of 10-15% [2-3]. Amyloidosis involving
the lung is relatively common, but rarely symp-
tomatic [4]. Mediastinal adenopathy is common
in systemic amyloidosis [5]. We report a wom-
an with MM, who presented with mediastinal
lymphadenopathy and lung consolidation that

was further diagnosed as pulmonary amyloido-
Sis.

Case Presentation

This was a 66-year-old female who had
the underlying diseases of chronic hepatitis B
and thalassemia without regular follow-up. She
was found to have subnephrotic proteinuria and
paraproteinemia in 2016 with an elevated IgA
level (1030 mg/dl), and immunofixation electro-
phoresis revealed paraprotein of an IgA-lambda
light chain. She refused the nephrologist’s sug-

'Department of Thoracic Medicine, Chang Gung Memorial Hospital at Linkou, Taoyuan, Taiwan, “Department of
Anatomic Pathology, Chang Gung Memorial Hospital, Tao-Yuan, Taiwan.
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gestion of a renal biopsy, but came back to the
nephrology department for a proteinuria follow-
up in 2022. Bone marrow exam was performed
and MM was diagnosed. She was treated with a
VTD (bortezomib, thalidomide and dexametha-
sone) regimen for the MM.

The patient was also referred to the chest
department because her chest computed tomog-
raphy (CT) revealed bilateral lung consolida-
tion, interstitial thickening, enlarged mediastinal
lymph node and right-side pleural effusion (Fig.
1). She presented with mild exertional dyspnea
and night sweating, but no fever, cough, chest

pain or weight loss was noted. Thoracentesis
revealed yellowish, cloudy lymphocyte-pre-
dominant transudate, using Light criteria (leu-
kocyte count: 1668, lymphocytes: 87%, pleural
effusion total protein: 2.4 g/dL, LDH: 133 U/
L, serum total protein: 7.5 d/dL, LDH: 365 U/
L), but cytology of pleural effusion showed no
malignancy.

Endobronchial ultrasound-guided trans-
bronchial needle aspiration (EBUS-TBNA)
and transbronchial lung biopsy (TBLB) were
performed (Fig. 2), and pathology showed an
amyloid deposit using Congo red stain (Fig.

Fig. 1. Chest CT revealed bilateral lung consolidation, interlobular and septal thickening, an enlarged mediastinal lymph node and bilateral pleural

effusion.

™ . 1
X:100% MI:0.8 11S:<0.4

Fig. 2. A. Endobronchial ultrasound (EBUS) revealed an ill-defined margin with heterogeneous echogenicity and airbronchogram. B. Real-time

EBUS showed a mediastinal lymph node with homogenous echogenicity, irregular shape and predominantly blue under elastography.
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Fig. 3. A. Lymph node aspiration showed deposition of eosinophilic amyloid (hematoxylin and eosin stain, 200X, black arrow). B. The lung
biopsy showed interstitial and perivascular deposition of amyloid (hematoxylin & eosin stain, 200X, blue arrow). C. The amyloid was positive for

Congo red (200X, Congo red stain, yellow arrow).

3). Thus, pulmonary amyloidosis, with a more
favored diffuse parenchymal pattern with an
amyloid interstitial and perivascular deposit,
was confirmed. Combined with her MM history
with light chain monoclonal gammopathy, AL
amyloidosis was favored. She refused cardiac
or renal biopsy for further survey, but echocar-
diography revealed pulmonary hypertension.
The patient now has regular follow-up at the
chest department for persistent right pleural ef-
fusion and regular thoracentesis for symptom
relief.

Thorac Med 2025. Vol. 40 No. 1

Discussion

Multiple myeloma (MM) accounts for 1%
of all cancers, and approximately 10% of all
hematologic malignancies [6]. The pulmonary
area is an uncommon site of extramedullary
involvement of MM. A review of 958 patients
with MM disclosed that pulmonary infiltration
is common (10%), and is mostly caused by in-
fection; only 1 patient had lung myeloma. In
addition, extramedullary intrathoracic plasma-
cytoma is rare, and is mostly presented in the
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lung with a single lesion [1]. AL amyloidosis
occurs in 10% to 15% of MM cases, but MM-
associated pulmonary amyloidosis is uncom-
mon (3.4%), as noted in amyloidosis autopsy
reviews [2, 7-8].

Pulmonary amyloidosis is more common
in systemic amyloidosis, compared to localized
amyloidosis [4]. In addition, pulmonary paren-
chymal involvement is common in myeloma-
associated amyloidosis [4, 7]. Pleural effusion,
mediastinal lymphadenopathy and pulmonary
hypertension are considered to be extraparen-
chymal pulmonary amyloidosis [9]. Our patient
presented pulmonary parenchymal infiltration,
mediastinal lymphadenopathy, pleural effu-
sion, and pulmonary hypertension. Mediastinal
lymphadenopathy is commonly related to sys-
temic amyloidosis and is presented in punctu-
ated, diffuse or eggshell calcification, but is
often associated with parenchymal lung disease

Table 1. Case Reports of Multiple Myeloma with Pulmonary Amyloidosis

or pleural effusions [5, 10-11].

We compared some case reports on MM
patients with pulmonary amyloidosis (Table
1) [12, 13]. Most cases presented with diffuse
ground glass opacities or consolidation. Medi-
astinal lymphadenopathy was also noted, but
none of these cases had approached mediastinal
lymphadenopathy. Pulmonary hypertension is
noted in most cases, and may be associated not
only with left-side restrictive cardiomyopathy
from amyloid deposition (group II pulmonary
hypertension), but also with diffuse lung dis-
ease, as previous studies discussed [14-15].

Lung tissue biopsy is still the gold stan-
dard to diagnose myeloma in lung or pulmonary
amyloidosis. Surgical lung biopsy (SLB) used
to be the standard diagnostic method, due to its
high yield (over 90%) in diagnosing interstitial
lung disease [16]. However, it also carries a
high inpatient mortality rate (6.4%), and other

Lung lesion

Mediastinal

Diagnostic

Case Age Sex presentation lymphadenopathy method Other finding
Bilateral consolida- Pulmonary hyper-
Our case 66 female tion and interstitial yes EEB]:-?E(}:{N A tension, pleural
thickening effusion
Chim, C.S., et al. Consolidation at Pulmonary hyper-
(2008)[12] 69 female bilateral lower lobes 1o SLB tension
Bilateral dif- Soft tissue infiltra-
Liw Y. et al fuse ground-glass tion of the subcuta-
@ 0’1 8),[ 10] ' 58 female opacifications with no SLB neous fat layer at the
interlobular septal chest and abdominal
thickening wall
Diffuse ground glass
Kronen, R., et al. opacities with pe- Pulmonary hyper-
2022)[13 >8 male ripheral nodularity, yes SLB tension
(2022)[13] p Y.

mosaic attenuation
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complications like pneumothorax and respira-
tory failure [17]. Transbronchial lung cryo-
therapy (TBLC) is an emerging approach with
a low mortality rate and better yield, compared
to TBLB. There are some reports on primary
amyloidosis involving the mediastinal lymph
node that was mostly was diagnosed by TBNA
[18-20]. However, the radiographic features of
nodal amyloidosis are not specific and cannot
be differentiated from malignancy [21]. Even
though mediastinal nodal calcifications are
proposed as a sign of indolent localized amy-
loidosis [22], they can still be seen in healed
infectious granulomatous disease, sarcoidosis,
treated lymphoma, or metastatic carcinoma [23],
and not all patients with mediastinal amyloido-
sis had lymph node calcification [21].

In patients with pulmonary amyloidosis
combined with MM, which is often considered
systemic AL amyloidosis, the treatment pro-
tocol targets plasma cells in the bone marrow,
aiming to halt the production of the toxic light
chain [6, 24]. Bortezomib-based regimens were
the most commonly used after 2010, and the
variations had efficacy similar to the treatment
of amyloidosis [25]. Recent clinical trials and
evidence revealed that adding anti-CD38 agents
led to higher frequencies of hematologic com-
plete responses [24-25].

Patients with pulmonary diffuse parenchy-
mal amyloidosis usually have a poor prognosis,
based on the underlying systemic amyloidosis,
with median survival of 13 months for untreated
patients [26]. In addition, patients with systemic
AL amyloidosis have a poorer prognosis than
localized amyloidosis patients with multi-organ
involvement [27]. Organ failure, sudden unex-
pected death and infection are major causes of
death in systemic AL amyloidosis, especially in
the first 6 months after diagnosis [28]. There-

Thorac Med 2025. Vol. 40 No. 1

fore, treatment for AL amyloidosis should be
risk-adapted when the diagnosis is confirmed.

Conclusion

MM may rarely contribute to pulmonary
amyloidosis, but when it occurs, it has a poor
prognosis. TBLC and TBNA provide a safer
approach to diagnosis than SLB. Clinical physi-
cians should be aware of the possibility of pul-
monary amyloidosis in MM patients.
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latrogenic Tracheal Laceration Treated with Silicone
Y-stents

Hao-Ming Wu', Horng-Chyuan Lin"?®, How-Wen Ko'?, Po-Jui Chang'?,

Li-Pang Chuang

1,2,3,4

We reported the case of an 86-year-old female who was brought to the emergency
department due to sepsis. She had emergency intubation due to a decreased level of
consciousness and paradoxical breathing. Subcutaneous emphysema developed rapidly after
intubation. Fiberoptic bronchoscopy found a 4-cm tracheal laceration in the posterior wall.
Since traditional surgical repair was not feasible, a silicone Y-stent implantation procedure
was employed. Follow-up chest X-ray showed resolution of the subcutaneous emphysema
on the 10th day, and the patient was weaned from the ventilator successfully. (Thorac Med

2025; 40: 28-32)

Key words: tracheal laceration, silicone stents, Y-stents

Introduction

Tracheal laceration is a serious complica-
tion that occurs during intubation. It has been
reported to have a high mortality rate, especial-
ly in those intubated in an emergency situation
[1]. Surgical repair is considered the preferred
treatment for cases where the laceration ex-
ceeds 4 cm in length, where it is concomitant
with esophageal injury, or where there is a rapid
progression of emphysema during mechanical
ventilation (MV) [2]. However, comorbidities
may preclude patients from undergoing surgical

intervention, presenting a dilemma for decision-
makers.

Case Description

An 86-year-old female (145 cm in height,
40 kg in weight) presented to the emergency
room (ER) due to altered consciousness. Prior
to admission, the patient was independent in her
activities of daily living, and had a history of
hypertension and stage III chronic kidney dis-
ease since 2021, which was regularly monitored
at our hospital. Initially, the patient complained
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of shortness of breath, accompanied with pro-
gressive fatigue, loss of appetite, and skin itch-
ing over the past 10 days.

On the morning of admission, her family
found her unresponsive to calls and brought
her promptly to the emergency department.
Upon triage, she exhibited a decreased level
of consciousness (E2V1M1) with paradoxical
breathing. Her body temperature was 34.7°C,
systemic arterial pressure was 89/51 mmHg,
and heart rate was 49 beats per minute. The
respiratory rate was 30 breaths per minute with
91% oxygen saturation. The patient was intu-
bated using a video-assisted laryngoscope with
an endotracheal tube, 7.5 mm in diameter, and
at a fixed depth of 21 cm. The initial ventilator
settings for this patient were a respiratory rate
20 breaths per minute, PEEP of 8 mmHg, and
peak inspiratory pressure of 24 mmHg. An arte-
rial blood gas sample while under 100% FiO,
ventilation showed pH 7.12, PaO, 400 mmHg,
PaCO, 34 mmHg, bicarbonate 10 mEq/L, and
oxygen saturation 100%. A further abdominal
computed tomography (CT) revealed left kid-
ney atrophy with hydronephrosis. Besides, E.
coli was reported in the blood and urine culture,
s0 urosepsis was impressed.

A chest X-ray (CXR) revealed normal lung
fields, but the tip of the endotracheal tube was
too close to the carina, and there was inappro-
priate distension of the endotracheal cuff (3.5
cm) (Fig. 1). The endotracheal tube then was
withdrawn 2 c¢cm from its previous position and
fixed at a depth of 19 cm in the ER. The patient
regained consciousness (E4VeM6) and was syn-
chronized with MV following initial treatment.

However, 12 hours after intubation, sub-
cutaneous emphysema developed on the scalp,
upper extremities, and chest wall. A repeated
CXR confirmed subcutaneous emphysema and

Fig. 1. Chest plain film shows the tip of the endotracheal tube too
close to the carina, with the cuff overinflated.

Fig. 2. Chest computed tomography reveals a defect in the posterior
trachea.

pneumomediastinum. CT identified a defect in
the tracheal membrane just behind the endotra-
cheal tube (Fig. 2). Fiberoptic bronchoscopy
revealed a 4 cm laceration in the posterior wall
of the trachea, 2 cm above the carina, and 3 cm
below the vocal cords, which demonstrated dy-
namic changes during the respiratory cycle (Fig.
3 and Video 1).

Thorac Med 2025. Vol. 40 No. 1
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Fig. 3. Bronchoscopic view shows a large posterior defect in the
membranous trachea.

Fig. 4. Bronchoscopic view shows stability of the laceration wound
after the Dumon Y stent is inserted.

Video 1: Dynamic changes in the laceration wound during the
respiratory cycle.

A chest surgeon was consulted, and an
operation was performed through rigid bron-
choscopy to insert a Dumon Y-stent (TFDA
license number: 17452) at 2.5 cm below the
vocal cords, providing a safety margin of 0.5
cm (Fig. 3). On the 10th day, a follow-up chest
X-ray showed resolution of the subcutaneous
emphysema and pneumomediastinum (Fig. 4),
and fiberoptic bronchoscopy indicated stability
of the tracheal laceration. The patient was later
weaned from the ventilator, but passed away
during a prolonged hospital stay.

Thorac Med 2025. Vol. 40 No. 1

Fig. 5. Follow-up chest plain film showed resolution of the
subcutaneous emphysema and pneumomediastinum.

Discussion

Postintubation tracheal laceration is a rare
complication with an estimated incidence of ap-
proximately 1 in 20,000, and is associated with
increased mortality and morbidity [3]. Female
patients are presumed to be more susceptible
to tracheal laceration [1]. According to a sys-
tematic review of 50 articles, females were
predominant (85.7%), with a mean age of 61
years [1] Among females with tracheal lacera-
tions, a previous study reported that 50% were
less than 160 cm in height [4]. Some speculated
that a shorter average height may correspond to
a smaller tracheal diameter, making the endo-
tracheal tube inappropriately large for women
[4]. In addition to body size and sex, several
mechanical and anatomical factors have been
proposed, including multiple vigorous attempts
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at intubation, inexperienced anesthesiologists,
overinflation, rapid inflation, and rupture of
the cuff or large mediastinal collections, lymph
nodes, or neoplasms causing tracheal distortion
[5].

The exact cause of tracheal laceration is dif-
ficult to clearly define. Though a few cases have
occurred in patients who have already been
extubated after general anesthesia [6], no cases
have been reported under non-invasive ventila-
tion. According to the study by Marty-Ane, et
al. [5], mechanical factors from the intubation
process, tracheal laceration due to a weakened
trachealis muscle under MV, or over-inflation of
the endotracheal cuff are possible risk factors.
Since intubation and positive pressure ventila-
tion are administered consecutively, we cannot
accurately distinguish the exact cause.

Repeated attempts to insert an endotracheal
tube is also a risk factor for tracheal trauma [5].
To reduce the number of attempts, the patient
should be optimally positioned, pre-oxygenat-
ed, anesthetized, and neuromuscularly relaxed
[7]. Multiple guidelines recommend the use
of neuromuscular blocking agents (NMBAs),
since they can decrease intubation complica-
tions in critically ill patients [8-9]. NMBAs en-
hance intubating conditions, eliminate muscle
tone in the upper airway, reduce the number of
intubation attempts, and subsequently decrease
complications. In addition, operators should be
well-trained and proficient in all the techniques
they plan to use. A recent systematic review of
videolaryngoscopy found that it improves laryn-
geal views, reduces airway trauma, and lowers
failure rates [10]. One study, in its guidelines,
has suggested that videolaryngoscopy should be
the preferred method for all intubations in criti-
cally ill patients [7].

Some studies indicate that conservative

treatment has a similar mortality rate to surgi-
cal treatment under specific conditions, such
as tears smaller than 2 cm without associated
esophageal injuries, rapidly progressive sub-
cutaneous or mediastinal emphysema, or me-
diastinitis [3, 11]. However, the mortality rate
remains high even after surgical repair, particu-
larly in patients who require emergency intuba-
tion due to critical illness and high surgical risk
[1].

Yopp's algorithm, supported by case reports,
suggests that tracheal stenting is an option for
poor candidates for surgery [2]. Bronchoscopic
placement of a silicone stent is used in benign
airway disease, since there is less granulation
formation [12]. Considering tracheal laceration
as a treatable condition, silicone stents offer ad-
vantages due to their removability. Compared to
straight silicone stents, Dumon Y-shaped stents
have a lower risk of migration and potentially
better efficacy in wound healing [13]. Self-
expandable metallic stents may be an alterna-
tive option, although they have been reported
in only a few cases [14-15]. Covered metallic
stents are commonly used for malignancy-relat-
ed airway obstruction, but are associated with
significant complications after long-term use,
including granulation formation, stent fracture,
and difficulty with stent removal [16].

Both covered metallic stents and silicone
stents are transparent, allowing observation of
tracheal laceration healing under bronchoscopy.
However, there is no convincing evidence re-
garding the optimal timing for stent removal.
In previous case reports, tracheal lacerations in
patients receiving conservative treatment have
mostly healed within 28 days [17, 18]. Howev-
er, in cases where stents are used for treatment,
they tend to be placed for a longer duration [2,
14, 15], with Bozzo C, et al. reporting stent
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placement for more than 6 months [15]. In sum-
mary, tracheal lacerations typically heal within
1 month without surgical suturing, and the
presence of a stent may expedite the recovery
process. In the absence of complications or dis-
comfort, such as granulation [14], stent removal
may not be necessary.

Summary

In an aging society, critically ill patients in
the ICU face higher surgical risks due to age
and severity of illness, leading decision-makers
to lean towards avoiding surgical treatment. We
reported our experience with placing a Dumon
Y-shaped stent in an extremely elderly patient
following tracheal laceration. Although the ben-
efits of stent placement have not been defini-
tively established, it provides an alternative op-
tion for patients who are not suitable candidates
for surgery.
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Chest Wall Reconstruction in a Young Male Patient with
Left Chest Wall Ewing's Sarcoma Involving the Left
Lower Lobe of the Lung and Adjacent Ribs

Sung-Yang Liao', Chia-Ying Li?

Ewing’s sarcoma is a malignant tumor found mostly in adolescents, and accounts for 5%
of soft tissue malignancies. Ewing’s sarcoma of the chest wall has a 5-year survival ranging
from 35% to 55%, as reported in recent studies. The common invasion site is the bone,
with about 25% originating from soft tissues; about 25% of cases have metastases at the
time Ewing’s sarcoma is diagnosed. The clinical symptoms and signs of primary chest wall
sarcomas usually originate from the mass effect on adjacent thoracic structures such as the
lung, mediastinum, vertebra, diaphragm, and chest wall. Consequently, aggressive chest wall
sarcomas often induce pain, shortness of breath, and in some cases, systemic symptoms. We
report the case of a young male who presented to the emergency department complaining of
shortness of breath and cough. (Thorac Med 2025; 40: 33-37)

Key words: soft tissue sarcoma, Ewing’s sarcoma, chest wall sarcoma with lung and ribs involvement,
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chest wall reconstruction

Introduction

Chest wall tumors comprise 1% to 2% of
all thoracic neoplasms. They are classified ac-
cording to their tissue of origin (bone, cartilage,
soft tissue, or other origin) and their malignant
potential (benign vs. malignant). Approximately
60% of primary chest wall tumors are malig-
nant sarcomas; of these, about 60% arise from
bone or cartilage, about 25% originate from soft
tissue elements, and 15% from other origins [5].
Ewing’s sarcomas represent 14-16% of chest
wall tumors and have a reported 5-year survival

ranging from 35% to 55% in recent studies [2,
6]. The clinical symptoms and signs of primary
chest wall sarcomas are usually a result of the
mass effect on adjacent thoracic structures such
as the lung, mediastinum, vertebra, diaphragm,
and chest wall. Consequently, aggressive chest
wall sarcomas often induce pain, shortness of
breath, and in some cases, systemic symptoms
[5, 8].

The foundation of treatment for chest wall
sarcomas is complete surgical resection to
achieve clear surgical margins. In advanced
cases, chemotherapy and radiation are utilized
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either as neoadjuvant treatments to downstage
the tumor and permit resection or as adjuvant
treatments to prevent local and systemic re-
currence [7]. Given the uncommon nature of
primary chest wall sarcomas, only a limited
number of reports on this clinical scenario have
been published. We herein report our experi-
ence with a 19-year-old male who underwent
chest wall resection and reconstruction for pul-
monary Ewing’s sarcoma.

Case Presentation

A 19-year-old male presented to the Tho-
racic Unit of the Surgery Department at Show
Chwan Memorial Hospital with gradually
progressive shortness of breath for 6 months,
associated with left-side chest pain (axillary
region). A chest X-ray revealed a well-defined
opacity involving the left middle zone (Fig. 1).
There was no history of fever, cough, hemop-
tysis, loss of appetite, or trauma. On ausculta-
tion, there was decreased breathing sounds on
the left side. The patient was then advised to
undergo a computed tomography (CT) scan of
the chest with contrast (Fig. 2), which showed
a well-defined mass on the left posterior chest
wall. For confirmatory diagnosis, a fine needle
aspiration cytology from the left thoracic region
was performed, and the findings were positive
for Ewing’s sarcoma (CD99 and NKX2.2 mark-
ers). The patient was then advised to undergo
neoadjuvant chemotherapy (a combination of
vincristine, cyclophosphamide, and doxorubi-
cin) for 4 cycles. After that, the tumor size de-
creased from 13 X 7 cm to 9 X 4 cm, as shown
in the chest CT (Fig. 3).

Further management involved planning
for left VATS chest wall tumor resection with
chest wall reconstruction. Intraoperative find-

Thorac Med 2025. Vol. 40 No. 1

18

Fig. 1. A well-defined opacity involving the left middle zone of the
lung.

Fig. 2. Computed tomography scan of the chest before the 4 courses
of neoadjuvant concurrent chemoradiotherapy, showing the location
of the chest.

Fig. 3. The tumor size decreased from 13x7 cm to 9%4 c¢m, as shown
in the chest .
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ings suggested the presence of an intrathoracic

tumor, sized 9 x 4 cm, originating from the left
latissimus dorsi and sixth and seventh ribs, ex- fﬁﬂﬁma
tending up to the left upper lobe and left lower

lobe of the lung. Feeders from the subclavian

vessels supplying the anterior and superior part
of the tumor were found. The resected tissue,
along with the sixth and seventh ribs and partial
latissimus dorsi muscle, were sent for histo-
pathological examination (Fig. 4). Following
resection, the defect was traced on sterile pa-
per. Using that measurement, 2 titanium plates
were placed in the resected area of the sixth and
seventh ribs (Fig. 5). Bone cement was shaped
to the defect and adhered to the plates on both
sides. This was placed in the defect and secured
by suturing, using sternal wire with the adjacent
ribs and nylon with the soft tissue. Histopatho-

Fig. 5. Illustration of the titanium bars placed at the resected sixth
and seventh ribs.

logical findings confirmed Ewing’s sarcoma,
consistent with the previous fine needle aspira-
tion cytology report.

The patient stayed in the SICU for 1 day
after the operation, was successfully weaned
off the endotracheal tube on the third day of
admission, and was transferred to the ordinary

ward on the same day. He spent 1 week in the
ordinary ward and was discharged on the 10th

Fig. 6. Chest X-ray during follow-up at the OPD.

day of admission. The patient was followed up
at our outpatient department, and the sutures
were removed 1 week later. He had no signifi-
cant complaints and was advised to undergo a
follow-up chest X-ray, as shown in Fig. 6. As of

this writing, he has had no new symptoms and
Fig. 4. Resected tumor along with the sixth and seventh ribs. 1S recovering well.

Thorac Med 2025. Vol. 40 No. 1
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Discussion

Ewing’s sarcoma is a rare tumor that fre-
quently affects young male patients. The most
common clinical course involves an initial
biopsy, followed by chemotherapy and partial
or complete chest wall resection. Neoadjuvant
chemotherapy reduces tumor dimensions, as
shown in our case, facilitating a complete re-
moval with negative resection margins, reduc-
ing the risk of local recurrence, and improving
survival. In addition to treatment of the tumor,
chest wall reconstruction is also important. As
Lardinois et al. [9] asserted, reconstruction of
the chest wall plays a crucial role in determin-
ing postoperative morbidity and mortality. The
core principle of the reconstruction technique
is to restore maximum thoracic volume, thus
avoiding the bi-dimensional thoracic deformity
responsible for acute thoracic insufficiency
syndrome. There are no consensus guidelines
worldwide for reconstruction methods, and each
surgeon chooses their own method, depending
on the tumor site, size of the chest wall defect,
their own preference, and even the cost of the
material. For our patient, we performed partial
resection of his left upper and lower lobes and
removed the involved soft tissues, muscles, and
ribs. We reconstructed the chest wall with tita-
nium prostheses for 2 ribs.

After extensive chest wall resection in
young patients, we suggest using 3D-printed
rib titanium prostheses in the reconstruction to
provide adequate stability and a similar thoracic
shape for pulmonary functional and cosmetic
results, due to their flexibility and fit. The flex-
ibility of titanium allows the rib nails to easily
adapt to the contour of the ribs, avoiding the
risk of loosening. The fit minimizes movement
between the ribs and the prostheses, promoting

Thorac Med 2025. Vol. 40 No. 1

bone and soft tissue healing and reducing post-
operative pain and neurologic signs. Titanium is
also a low-chemical-activity element, remaining
corrosion-free. The rarity of the disease and the
lack of multicenter-randomized studies prevent
the establishment of an optimal and uniform
method for chest wall reconstruction.

The advantages of titanium bars in the
reconstruction have been previously reported
after subtotal sternectomy for primary tumors
[10]. Gonfiotti et al. reported the feasibility of
these new rib prostheses and the good results
obtained in the reconstruction of wide anterolat-
eral chest wall resections, also in young patients
[11]. Our singular experience with this 19-year-
old adolescent with a relatively short follow-
up did not permit us to establish an optimal
reconstructive strategy and evaluate the long-
term cosmetic and functional results. However,
titanium prostheses have shown excellent short-
term results and represent an additional device
that is useful in chest wall reconstruction.

Conclusions

In this case report, we described the man-
agement and chest wall reconstruction for a rare
case of Ewing’s sarcoma in a 19-year-old ado-
lescent. The patient underwent surgery without
significant complications, and the 3D-printed ti-
tanium prostheses showed excellent short-term
results. Since we have only 1 case involving
this new material at our hospital, further studies
and longer follow-ups are needed.
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A Case Report of Mycobacterium gordonae Pulmonary
Disease with a Favorable Treatment Response

Chih-Jung Chang', Sheng-Wei Pan*

Mycobacterium gordonae is one of the most commonly isolated nontuberculous
mycobacteria (NTM) in respiratory samples. Although it seldom causes pulmonary disease
and is often considered contamination or “non-pathogenic”, there have been reports of true
infections involving pulmonary disease, soft tissue, or disseminated disease. Currently,
there are no evidence-based management guidelines for M. gordonae pulmonary disease.
Treatment typically includes a combination of macrolides, fluoroquinolones, linezolid, and
amikacin, based on limited data regarding susceptibility to M. gordonae. Here, we reported an
81-year-old woman presenting with significant body weight loss with an abnormal chest X-ray
and high-resolution computed tomography (HRCT) showing lung clustered nodules. Further
microbiological criteria for NTM pulmonary disease were met. Treatment with macrolide-
based combination therapy was initiated. Clinical symptoms improved, an image showed
resolution, and sputum conversion was achieved during treatment. The diagnosis of M.
gordonae pulmonary disease was confirmed. The patient had nearly complete remission of
lung lesions and completed treatment smoothly over 9-month period. (Thorac Med 2025; 40:
38-43)

Key words: Mycobacterium gordonae-pulmonary disease; nontuberculous mycobacterial-pulmonary
disease; immunocompetent; treatment

Introduction

The incidence of nontuberculous mycobac-
terial pulmonary disease (NTM-PD) has been
increasing over the past three decades [1]. The
diagnosis of NTM-PD should meet the clini-
cal and microbiological criteria outlined in the

2020 official ATS/IDSA statement [1-2]. There
are more than 190 NTM species, with Myco-
bacterium avium complex (MAC), M. absces-
sus and M. kansassi being the leading three
species in most countries and in Taiwan [3].
Recommendations for the initiation of treatment
for these common species have been stated in
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the practical guideline [1]. However, the initia-
tion of treatment and the regimen for less com-
mon and low-virulence NTM-PD are largely
controversial, with recommendations based on
expert consensus, and focusing on comorbidi-
ties, radiography, the pathogenicity of NTM
species, and the risk of disease progression [1,
4]. Mycobacterium gordonae, found in water
and soil, has lower pathogenicity and seldom
requires treatment, though cases causing infec-
tion have been reported [5-6]. Disseminated
diseases occur in both immunocompromised
and immunocompetent patients, as well as ex-
trapulmonary diseases and empyema can occur
in immunocompetent patients [5-6]. Here, we
report a case of M. gordonae pulmonary disease
in an immunocompetent patient who responded
well to antimicrobial treatment with macrolide-
based combination therapy.

Case Presentation

An 81-year-old woman was evaluated for
body weight loss over the past six months and
for abnormal findings on a high-resolution com-
puted tomography (HRCT) scan (Figure 1A)
at the chest outpatient department (OPD). An
abnormal chest X-ray (CXR) was initially seen
at a local medical department. Despite having
no respiratory symptoms such as cough, he-
moptysis, or chest pain, she reported significant
body weight loss of 7-8 kg during the last 6
months. She experienced no fever, night sweats
or palpable masses. Reviewing her medical his-
tory, we found she had type 2 diabetes mellitus,
which was being managed with oral hypoglyce-
mic agents, with an HbAlc level of 7 in a recent
follow-up. Five years ago, she underwent right
knee joint replacement due to osteoarthritis and
had lumbar spine internal fixation between 2020

and 2022. She had no known allergies and no
history of smoking. Subsequent diagnostic tests,
including a CXR and an HRCT, confirmed the
presence of persistent clustered lung nodules
in the right upper lobe, along with scattered
lung nodules predominantly in the right lung,
compared to the CXR from one month earlier.
Consequently, she was referred to this medical
center for further evaluation.

On examination, she was breathing ambi-
ent air and appeared well. The lung was clear
on auscultation. Her laboratory tests showed
elevated creatinine levels, at 1.02 mg/dL. The
rest of the results, including tumor markers
were normal. Considering the lesions noted on
HRCT, microbiological and cytological testing
of sputum specimens were performed. Biopsy
for the lung nodule was also suggested, but the
patient refused. Acid-fast stain tests were posi-
tive in three consecutive sputum samples, with
undetectable negative results of nucleic acid
amplification tests for tuberculosis. Two weeks
later, the sputum was culture-positive for NTM
and identification tests confirmed the growth
of M. gordonae in all three samples. The drug
sensitivity test was not available. Cytology
showed no malignant cells. To exclude malig-
nancy, an abdominal CT scan was arranged, and
the results were unremarkable. Tumor markers,
including CEA, CA-125, CA-199 and SCC,
were within normal limits. Since no growth was
seen in the other microbiologic results, and no
further evidence of malignancy was detected, a
diagnosis of NTM-PD caused by M. gordonae
was made.

Treatment for M. gordonae pulmonary dis-
ease was suggested, starting with azithromycin
(250 mg/day, started after confirming there was
no risk of QT prolongation on EKG) and levo-
floxacin (500 mg/day). Since the patient suf-
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Fig. 1. Serial high-resolution computed tomography (HRCT) A. Clustered lung nodules with scattered lung nodules predominantly at the right
upper lobe B. Three months after macrolide-based combination therapy for M. gordonae pulmonary disease, the lesion showed significant

improvement. C. Nine months after treatment, the lesion was in nearly complete remission.

Thorac Med 2025. Vol. 40 No. 1



Favorable Treatment Response in Mycobacterium gordonae Pulmonary Disease 41

fered from subjective vision disturbance, eth-
ambutol was not given due to concerns about
optic nerve toxicity. The patient developed gas-
trointestinal upset in the second month of treat-
ment, but it resolved after adjusting the dosage
of azithromycin and levofloxacin from 250 mg
and 750 mg once-daily to 250 mg and 750 mg
thrice-weekly respectively, and adding famoti-
dine and mosapride. She had sputum collection
monthly at the OPD and achieved sputum con-
version after 3 months of treatment. A follow-
up chest CT showed great improvement in the
lung lesions (Figure 1B). The patient continues
to be followed in the OPD every 2 months,
with stable tolerance of the medications and no
further weight loss reported. Nine months after
antibiotic treatment, an HRCT showed signifi-
cant remission of the lung lesions (Figure 1C).
The patient hesitated to continue the antibiotics
at that moment. Considering the significant im-
provement of her lung lesions and symptoms,
as well as sputum conversion after a 3-month
antibiotic treatment regimen, the combination
therapy was ended, with a total duration of 9
months.

Discussion

M. gordonae is one of the most commonly
isolated NTMs, often considered to be “non-
pathogenic”, and rarely causes disease in hu-
mans. It is abundant in the environment, espe-
cially in water. A case of hot tub lung was found
to be related to M. gordonae [7]. It is often seen
as colonization or contamination in respiratory
samples [8-9], and treatment is seldom neces-
sary [10].

In cases of true infection, M. gordonae pre-
dominantly impacts the lungs and soft tissues,
and can lead to disseminated diseases [11]. The

peritoneum and genitourinary system have also
been described as infected areas [11-12]. In a
study that collected 209 cases with growth of M.
gordonae in respiratory samples, only 5 (2.4%)
met the criteria for a diagnosis of pulmonary
disease, presenting nodular bronchiectasis and
fibrocavitary lesions in chest radiographs [13].
In a retrospective study in Washington state,
16.5% of all NTM species identified were iso-
lated as M. gordonae; 97.5% of isolated sites
were pulmonary and 1.7% involved skin and
soft tissue [14]. In our case presentation, the pa-
tient met the microbiological criteria for NTM
infection. Furthermore, her clinical symptoms
and the clustered lung nodules on the HRCT
were consistent with the diagnosis. After a
9-month course of macrolide-based combina-
tion therapy, the lung nodules and weight loss
resolved. To this end, the diagnosis of NTM-PD
caused by M. gordonae, rather than mere NTM
colonization, could be made.

Cases of M. gordonae pulmonary disease
requiring treatment have been reported, and
mostly responded well. However, there is no
evidence-based regimen currently established
through clinical trials, and there is no standard
treatment that has been recommended for those
with invasive disease. Limited data indicate that
M. gordonae shows variable in vitro suscepti-
bility to several antibiotics, including clarithro-
mycin, ciprofloxacin, linezolid, and amikacin
[15]. Susceptibility to levofloxacin has also
been reported [16]. In a study on 121 individu-
als with M. gordonae isolates, only 2 (1.7%)
had invasive disease and received ethambutol,
flouroquinolone, macrolide and rifampicin
combination therapy [14]. In a case series, a pa-
tient with active acute myeloid leukemia and M.
gordonae pulmonary disease received treatment
with levofloxacin, azithromycin and doxycy-
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cline for 8 months, but ultimately died of leu-
kemia. A patient without underlying diseases,
who had empyema caused by M. gordonae, re-
ceived drainage and moxifloxacin for 1 month
and was cured after the treatment. A patient
with lymphoma and disseminated M. gordonae
infection involving the lung and bone marrow
received ethambutol, azithromycin and doxy-
cycline for 12 months, and was also cured [6].
In another case series, only 4 out of 209 cases
needed antibiotic treatment with antimicrobial
agents consisting of rifampicin, ethambutol,
and clarithromycin [13]. In our patient with M.
gordonae pulmonary disease, being relatively
immunocompetent, without extrapulmonary in-
fection or superimposed active malignancy, the
successful treatment involved a 9-month course
of azithromycin and levofloxacin, although the
drug sensitivity test was unknown.

Our patient was given daily treatment ini-
tially. However, adverse drug reactions with
gastrointestinal disturbance, defined as grade 2
using Common Terminology Criteria for Ad-
verse Events criteria, developed in our patient.
It was managed by transitioning to thrice-week-
ly treatment alongside supportive medications.
Although intermittent treatment versus daily
treatment has not been evaluated as treatment
for M. gordonae pulmonary disease, the adjust-
ment in our case seemed successful, without in-
tolerance, which could be associated with fail-
ure of sputum conversion and clinical outcomes
in NTMLD [17].

Currently, treatment for NTM-PD is recom-
mended for 12 months after sputum conversion,
based on expert consensus [1, 4]. For Myco-
bacterium avium complex-pulmonary disease
(MAC-PD), a retrospective study in Taiwan
found that a treatment duration of more than 12
months had better microbiological or clinical
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outcomes [18]. For patients with MAC-PD with
a nodular-bronchiectasis radiographic pattern
without cavitary lesions, a thrice-weekly mac-
rolide-based therapy was considered acceptable
[4]. For M. kansasii pulmonary disease, a fixed
12-month therapy was associated with high
success rates [1]. For our patient, who had clus-
tered nodular lung lesions only, achieved spu-
tum conversion after 3 months of treatment, and
had regression of the lung lesion and symptoms,
a treatment duration of 9 months for M. gor-
donae may be acceptable, considering that the
patient was immunocompetent and refused fur-
ther treatment. Due to the lack of evidence for
an optimal treatment duration for patients with
M. gordonae pulmonary disease, individualized
NTM-PD therapy should take into account the
patient’s immune status, and microbiologic and
clinical response, in order to achieve treatment
success.

Conclusion

We reported an immunocompetent patient
with NTM-PD due to M. gordonae infection.
She had an excellent response to antimicrobial
agents, presenting both improved clinical symp-
toms and radiographic images after initiating
azithromycin and levofloxacin treatment. Some
gastrointestinal upset developed during the
treatment course, but was controlled by dose
adjustment and symptomatic agents. The treat-
ment duration was completed smoothly after 9
months. Thus, M. gordonae, commonly seen
as a contamination or colonization, could also
cause pulmonary disease. Further investigation
is needed to provide more evidence regarding
the optimal treatment regimen and duration for
NTM-PD due to M. gordonae infection. Com-
bination antibiotic therapy should be individu-
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alized, taking into account the patient’s immune
status, and microbiologic, radiographic and
clinical response.
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IgA Vasculitis as a Rare Presentation of Tuberculosis:
A Case Report

Shu-Fa He', Meng-Rui Lee’, Jin-Yuan Shih'’

Immunoglobulin A (IgA) vasculitis, formerly known as Henoch—Schénlein purpura, is
a relatively uncommon form of vasculitis primarily affecting the skin, joints, gastrointestinal
tract, and kidneys. We reported the case of an 81-year-old man who initially presented
with purpura on both lower legs. He was admitted to the intensive care unit and was later
intubated due to pneumonia. He also presented with microscopic hematuria, nephrotic range
proteinuria, and renal failure. A skin biopsy showed diffuse neutrophilic infiltration around the
capillaries, small venules, and small-to-medium-sized veins in the superficial to deep dermis.
Combining the clinical presentations, IgA vasculitis was diagnosed. Miliary lung lesions
were noted on the chest radiogram. Sputum acid-fast stain showed acid-fast Gram positive
bacilli. Mycobacterium tuberculosis was confirmed by polymerase chain reaction, and later
by sputum culture. Miliary tuberculosis (TB) and IgA vasculitis were identified and managed
accordingly. Following treatment for IgA vasculitis and TB, the patient was successfully
liberated from mechanical ventilation, with resolution of skin lesions and improvement in renal
function, allowing for the gradual discontinuation of renal replacement therapy. This case
highlights the importance of considering TB in the differential diagnosis of IgA vasculitis, as
IgA vasculitis could also be a manifestation of active TB. (Thorac Med 2025; 40: 44-51)

Key words: Henoch-Schénlein purpura, immunoglobulin A vasculitis (IgA vasculitis), Mycobacterium
tuberculosis

Introduction

Immunoglobulin A (IgA) vasculitis, former-
ly known as Henoch—Schonlein purpura (HSP),
is a relatively uncommon form of vasculitis pri-
marily affecting the skin, joints, gastrointestinal
tract, and kidneys [1-2]. While the precise etio-
pathogenesis of IgA vasculitis remains unclear,

infections and medications are widely recog-
nized as precipitating factors [3]. Several cases
have documented the manifestation of HSP,
either preceding or occurring concurrently with
the diagnosis of Mycobacterium tuberculosis
(M. tuberculosis) [4-5]. In this study, we present
a case of HSP as the initial clinical presentation
of pulmonary tuberculosis (TB).
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Case Presentation

An 81-year-old man presented to our out-
patient department with a 3-day history of pro-
gressive purpura affecting both lower legs (Fig.
1). Approximately 1 month prior to his hospital
visit, he experienced decreased appetite, pro-
gressive malaise, and weight loss. Additionally,
he suffered from head contusion to the right
occipital area after an accidental fall in the
parking lot. Brain computed tomography (CT)
revealed hemorrhagic contusions in the left
temporal lobe and bilateral frontal lobes, along
with spontaneous intracranial hemorrhage in the
left parietal region. A neurosurgical consultation
was sought, and close monitoring was recom-
mended. Subsequently, he was admitted to our
surgical intensive care unit (ICU) for observa-
tion. The initial vital signs were: body tempera-
ture 37°, blood pressure 128/59 mmHg, heart
rate 102 beats per minute, and respiratory rate
20 breaths per minute; pulse oximetry on ambi-
ent air was 100%. Neurological examination
revealed drowsiness and right-side hemiplegia.
Over the ensuing days, vital signs remained
stable, and consciousness gradually improved.

However, during the second week in the
ICU, the patient developed fever accompanied
by a productive cough. Yellowish purulent
sputum and worsening purpura on the bilateral
lower extremities were observed. Laboratory
tests revealed elevated levels of C-reactive
protein and serum creatinine, azotemia, and im-
paired oxygenation (see Table 1). Due to type
1 respiratory failure, the patient required intu-
bation. Empirical treatment with piperacillin/
tazobactam was initiated for suspected hospital-
acquired pneumonia. Chest radiography and CT
revealed diffuse consolidations in bilateral up-
per lung fields and miliary lung lesions (Fig. 2,

Fig. 1. Skin lesions.
* Purpura on his lower extremities, mainly located on the lower legs
and feet.

Table 1. Lab Data

Lab data Normal range
Hb (g/dL) 9.1 13.1~17.2
PLT (K/uL) 117 150~378
WBC (K/uL) 7.91 3.25~9.16
AST (U/L) 46 8~31
ALT (U/L) 34 0~41
BUN (mg/dL) 118.0 7~25
CRE (mg/dL) 5.0 0.6~1.3
CRP (mg/dL) 14.34 <1
pH 7.439 7.35~7.45
PaCO, (mmHg) 26.0 35~45
PaO, (mmHg) 85.7 80~100
Pa02/FiO, ratio 142
HCO; (mmol/L) 17.2 22~26

*Hb: hemoglobin, PLT: platelet count, WBC: white blood cell
count, AST: aspartate transaminase, ALT: alanine aminotransfer-
ase, BUN: blood urea nitrogen, CRE: creatine, CRP: C-reactive
protein

Fig. 3). Sputum acid-fast stain showed acid-fast
Gram positive bacilli, and M. tuberculosis was
confirmed by polymerase chain reaction. Subse-
quent sputum culture identified M. tuberculosis.
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Fig. 2. Chest radiography.
* Chest radiography revealed diffuse consolidations in the
bilateral upper lung fields and miliary lung lesions.

Fig. 3. Chest computed tomography.

* Chest computed tomography (CT) demonstrated diffuse consolidations in bilateral upper lung fields and miliary lung lesions.
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The patient was diagnosed with miliary TB.

In addition to azotemia and elevated serum
creatinine levels, the patient exhibited oliguria
and pericardial effusion. Renal replacement
therapy was initiated for supportive care. Uri-
nalysis revealed microscopic hematuria and
nephrotic-range proteinuria (Table 2). Serum
testing showed negativity for HBV, HCV, cryo-
globulin, HIV, syphilis, antistreptolysin O anti-
bodies, c-ANCA, p-ANCA, and anti-GBM anti-
bodies. Serum protein electrophoresis revealed
polyclonal gammopathy.

At the same time, a skin biopsy was per-
formed, which revealed diffuse neutrophilic in-
filtration around the capillaries, small venules,
and small-to-medium-sized veins in the super-
ficial to deep dermis. The findings included
marked leukocytoclasia and fibrinoid necrosis
of the vessel walls (Fig. 4, Fig. 5). Direct im-
munofluorescence revealed perivascular IgA
deposition.

Table 2. Urine Analysis

pH 6.0

Protein (++++) 300 mg/dl
Glucose Negative
Ketone Negative
Blood (++++)
Bilirubin Negative
Urobilinogen Normal
RBC(morphology) Negative
RBC/HPF Numerous
WBC/HPF 6-8

Epi Cell/HPF 3-5

Cast (+)-Granular
Crystals 0

Bacteria Negative

Based on the aforementioned clinical
presentation and results of laboratory tests, a
diagnosis of IgA vasculitis was established.
Treatment commenced with corticosteroids,
specifically dexamethasone at a dose of 20 mg/
day (equivalent to methylprednisolone 2 mg/kg/
day). Methotrexate was administered for severe
nephritis, nephrotic-range proteinuria, and renal
failure, while hydroxychloroquine was pre-
scribed for immunomodulation. Standard anti-
TB therapy was also initiated.

N

: )
Fig. 4. Skin biopsy.
* Skin biopsy revealed diffuse neutrophilic infiltration around the
capillaries, small venules, and small to medium-sized veins in the
superficial to deep dermis.

L Rl W2, S5\
Fig. 5. Skin biopsy.
* Skin biopsy revealed diffuse neutrophilic infiltration around the
capillaries, small venules, and small to medium-sized veins in the

superficial to deep dermis.
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Following a successful 1-month treatment
period, the patient was successfully liberated
from the ventilator. The chest radiograph re-
vealed improvement in the miliary lesions (Fig.
6). The skin lesions resolved, and renal function

Fig. 6. Chest radiography.
* Chest radiograph revealed improvement in the miliary lesions after
a 1-month-long anti-TB treatment.

improved, allowing the tapering off of renal
replacement therapy at the same time. After
a total of 37 days in the ICU, the patient was
transferred to the general ward.

Discussion

IgA vasculitis is a subset of vasculitis medi-
ated by IgA immune complex deposition, and is
clinically characterized by palpable purpura, ab-
dominal pain, arthritis, and renal involvement.
IgA vasculitis is more common in children and
is rare in adults. The incidence of IgA vasculitis
in adults is 0.8-5.1 per 100,000 people [3].

According to the European consensus-
based recommendations for the diagnosis and
treatment of IgA vasculitis [6-7], a patient is
classified as having IgA vasculitis in the pres-
ence of purpura or petechiac with lower limb
predominance (mandatory) plus 1 of 4 criteria:
(1) abdominal pain; (2) histopathology (IgA);
(3) arthritis or arthralgia; (4) renal involvement
(Table 3).

Table 3. EULAR/PRINTO/PRES Criteria for Henoch-Schonlein Purpura, Childhood Polyarteritis nodosa, Childhood Wegener Granulomatosis
and Childhood Takayasu Arteritis: Ankara 2008. Part II: Final Classification Criteria

Criteria Definition

Purpura (mandatory criteria)

Purpura (commonly palpable and in crops) or petechiae, with lower limb predominance,
not related to thrombocytopenia

1. Abdominal pain

Diffuse abdominal colicky pain with acute onset assessed by history and physical ex-
amination. May include intussusception and gastrointestinal bleeding

2. Histopathology

Typically leukocytoclastic vasculitis with predominant IgA deposit or proliferative glo-
merulonephritis with predominant IgA deposit

Arthritis of acute onset defined as joint swelling or joint pain with limitation on motion

3. Arthritis or arthralgia

motion

Arthralgia of acute onset defined as joint pain without joint swelling or limitation on

Proteinuria >0.3 g/24 h or >30 mmol/mg of urine albumin/creatinine ratio on a spot

morning sample

4. Renal involvement

Hematuria or red blood cell casts: >5 red blood cells/high power fields or red blood cells
casts in urinary sediment or >2+ on a dipstick

*The presence of purpura with lower limb predominance and at least 1 of the other 4 criteria yields a sensitivity of 100% and a specificity

of 87%.
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Different from IgA vasculitis in children,
adult-onset IgA vasculitis has a worse prognosis
and higher relapse rate. Mortality rates range
from 2.4% to 51.3% [3]. In 1 study, the esti-
mated survival of patients with IgA vasculitis
at 5 (72.7 vs 89.7%), 10 (61.6% vs 81.6%) and
20years (45.2% vs 65.6%) after treatment were
significantly lower than those of comparators
free of rheumatic disease [8]. The relapse rate
of adult-onset IgA vasculitis ranges between
15% and 30%. In contrast, long-term complica-
tions and relapses are rare in pediatric IgA vas-
culitis [3].

In general, most patients with IgA vasculitis
only require supportive treatment and adequate
analgesia. Corticosteroids should be considered
in cases of organ involvement associated with
IgA vasculitis, apart from IgA vasculitis ne-
phritis. Such involvement may include orchitis,
cerebral vasculitis, pulmonary hemorrhage, and
severe gastrointestinal manifestations. Recom-
mended doses of oral corticosteroid are pred-
nisolone 1-2 mg/kg/day (e.g., for 1-2 weeks
with weaning over the following 2 weeks). For
severe cases (e.g., severe cerebral, pulmonary
or gastrointestinal involvement), pulsed IV
methylprednisolone 10-30 mg/kg with a maxi-
mum of 1 g/day for 3 consecutive days may be
considered.

Organ- or life-threatening involvement
may also require the addition of cytotoxic im-
munosuppressants or even plasma exchange,
as suggested by the SHARE (Single Hub and
Access point for pediatric Rheumatology in
Europe) group for rare systemic vasculitis [6].
The patient presented in our report received
corticosteroid treatment with dexamethasone at
a maximum dose of 20 mg/day (methylprednis-
olone equivalent dose 2 mg/kg/day), and then
was slowly tapered based on clinical symptoms

and signs. Methotrexate was given for severe
nephritis, nephrotic range proteinuria, and renal
failure; and hydroxychloroquine was also pre-
scribed for immunomodulation. The skin lesion
and renal function impairment finally recovered
under the anti-TB drugs, corticosteroids, metho-
trexate and hydroxychloroquine.

Though rare, the coexistence of adult-onset
IgA vasculitis and TB infection has been re-
ported. In certain instances, IgA vasculitis has
manifested prior to the initiation of anti-TB
therapy in affected patients (Table 4). All pa-
tients improved either with anti-TB drugs alone
or with anti-TB drugs associated with cortico-
steroid. It is suggested that TB infection may
serve as a precipitating factor for IgA vasculitis,
independent of the use of anti-TB medications.

The pathophysiology underlying TB and
IgA vasculitis remains to be elucidated. Pre-
vious studies have shown that mycobacteria
inhibit apoptosis of infected macrophages by
regulating Mycobacterial heat shock proteins
[13], and by prompting serine protease inhibi-
tors [14-15]. There is also a lack of apoptotic
cell clearance during mycobacterial infections
[16]. Combining the 2 mechanisms above, M.
tuberculosis infection promotes some pro-in-
flammatory cytokines (TNF-alpha, IL-6, IL-1b,
IL-12, NO), human leukocyte antigens (HLAs),
and co-stimulatory molecules (CD40, CD80,
and CD86) expression, and this increases auto-
immunity during mycobacterial infection, ex-
plaining the relationship between mycobacterial
infection and autoimmunity.

Conclusion
Immunoglobulin A (IgA) vasculitis, for-

merly referred to as HSP, is a relatively rare
condition in adults. Several case reports have
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Table 4. Reported Adult-onset IgA Vasculitis Before anti-TB Drugs

Case Age/gender Onset of IgA Clinical presen- Skin biopsy TB infection Treatment Outcome
report vasculitis tation of IgA
vasculitis
Masakazu 21, male 2 weeks after Purpura, macro- - Pleuritis INH + RMP Recovered
Washio, TB symptoms, scopic hematuria +EMB + CS
etal. 9] before anti-TB and proteinuria
drugs
Pacheco A, 33, male After TB, Palpable purpura Deposition of Pulmonary+ INH + RMP Recovered
etal.[10] before anti-TB in both legs, vas- IgA, IgM, C3, lymphadenitis + EMB + CS
drugs culitic lesions of and C1Q in the
the gut and skin ~ walls of the small
vessels
Zen Isobe, 54, male Concomitant Purpurain both  Leukocytoclastic Pulmonary  INH + RMP Recovered
etal. [11] with TB legs, microscopic vasculitis +EMB +
hematuria and PZA + CS

proteinuria, renal
function deteriora-
tion, and nephro-
sis appeared

Jie Li, 24, male 3 weeks before Palpable purpura
etal [12] TB was diag- on the extremities,
nosed especially on the

lower extremi-
ties and buttocks,
bloody stools and
abdominal and
bilateral knee pain

- Pulmonary ~ INH+ RMP+ EMB Recovered

(This case) 82, male Concomitant  Purpura in both
with TB legs, microscopic
hematuria, ne-
phrotic range
proteinuria, and
renal failure

Leukocytoclasia  Miliary INH + RMP Recovered
and fibrinoid +EMB +

necrosis of the PZA + CS+ MTX

vessel wall, with + hydroxychloro-

perivascular IgA quine

ATD: anti-tuberculosis drugs, CS: corticosteroids, EMB: ethambutol, INH: isoniazid, PZA: pyrazinamide, RMP: rifampicin, SM: strepto-

mycin, MTX: methotrexate, TB: tuberculosis.

documented the concurrent occurrence of IgA
vasculitis and TB infection. Therefore, when an
adult patient presents with symptoms consistent
with IgA vasculitis, it is imperative to consider
the possibility of TB to prevent misdiagnosis
and ensure timely treatment. Meanwhile, IgA
vasculitis may manifest as a presentation of TB.
When purpura arises in a patient diagnosed with
M. tuberculosis, early identification of IgA vas-
culitis is crucial for initiating appropriate man-

Thorac Med 2025. Vol. 40 No. 1

agement and preventing further involvement of
vital organs.
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Mixed Intrapulmonary Graft-Versus-Host Disease
with Pulmonary Fibrosis after Blood Stem Cell
Transplantation: A Case Report

Yu-Cheng Chang', Xu-Heng Chiang"?, Min-Shu Hsieh®, Hsao-Hsun Hsu'

We presented the unique case of a 23-year-old woman with severe lung fibrosis
associated with chronic graft-versus-host disease (GVHD) and bronchiolitis obliterans
syndrome (BOS) following allogeneic hematopoietic stem cell transplantation for acute
myeloid leukemia. This patient underwent bilateral sequential lung transplantation as salvage
therapy. The histopathological analysis of the explanted lungs revealed constrictive bronchiolitis
and interstitial fibrosis, which confirmed the diagnosis. This is a rare report of complex lung
pathology after allogeneic hematopoietic stem cell transplantation involving GVHD and lung
fibrosis that contributed to lung damage. These findings provide insights for pathologists, and
aid in further exploration of the mechanisms underlying GVHD and BOS. (Thorac Med 2025;

40: 52-57)

Key words: Blood stem cell transplantation, lung transplantation, graft-versus-host disease (GVHD),

lung fibrosis, bronchiolitis obliterans syndrome (BOS)

Introduction

Graft-versus-host disease (GVHD) is a
complication of bone marrow transplants. In
some circumstances, immune cells in the donor
organ (graft) attack the recipient's (host) tis-
sues. GVHD primarily affects the skin, liver,
and gastrointestinal tract, and in some cases,

the lung tissue. GVHD can be acute or chronic,
based on the symptoms of GVHD that show up.
Symptoms include skin rash, jaundice, and di-
arrhea, and even pulmonary fibrosis. Preventive
measures include matching the donor and re-
cipient HLA types, and using immunosuppres-
sive drugs. Treatment to manage symptoms and
immune responses includes corticosteroids and
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other immunosuppressants. Pulmonary involve-
ment of GVHD does not often occur, but can
be clinically challenging to treat. We present
the case of a 23-year-old female who encoun-
tered GVHD after bone marrow transplant, and
who received lung transplant as a treatment for
GVHD.

Case Report

A 23-year-old non-smoking woman un-
derwent haploidentical hematopoietic stem
cell transplantation (HSCT) for acute myeloid
leukemia (AML) with myelodysplasia-related
changes. Bronchiolitis obliterans syndrome
(BOS) then developed. Respiratory distress
progressed to respiratory failure 5 years after
HSCT. Bilateral sequential lung transplantation
was performed 7 years after HSCT because she
presented with initial symptoms of petechiae
and ecchymosis on her trunk and extremities.
Abnormal hemogram results were observed. A
bone marrow examination confirmed the AML
diagnosis. Complete remission was achieved
after chemotherapy comprising idarubicin and
cytarabine. However, relapse was detected by
a bone marrow test and flow cytometry. Treat-
ments including fludarabine and cytarabine
were administered; however, a sequential bone
marrow test showed regenerative bone marrow
with residual leukemic cells (1.86%), indicating
a relapse-refractory status.

Haploidentical HSCT was performed 1
month later. Although a bone marrow test
revealed stable engraftment, skin rash, ery-
thematous changes, and itchiness presented a
few weeks after HSCT. During the following
months, relapse occurred twice. She then under-
went peripheral blood stem cell transplantation
(PBSCT) at 2 and 4 months after HSCT.

Shortness of breath developed approximate-
ly 1 year after PBSCT. Surgical and invasive in-
terventions were not performed for pneumome-
diastinum and pneumothorax. Chronic GVHD-
related lung disease was suspected. GVHD
symptoms occurred repeatedly, and were treated
with ruxolitinib, but her clinical condition con-
tinued to deteriorate, and pulmonary function
gradually declined. The pulmonary function test
showed a restrictive pattern with a forced expi-
ratory volume in 1 second (FEV)) of 18.5%.

Bilateral sequential lung transplantation
was then performed. Pathological examination
of the native lungs revealed BOS and constric-
tive bronchiolitis with a florid foreign body
giant cell reaction. Interstitial fibrosis of the
lung parenchyma also was observed (Fig. 1-4).
One nodule observed intraoperatively in the
donor’s right upper lung was adenocarcinoma
with a free resection margin. Serial follow-up
revealed no evidence of lung cancer. According
to the pathological report, there was a solitary
tumor, and the invasive part of the tumor was
measured as 0.2 x 0.2 x 0.2 cm. The histologi-
cal grade was well-differentiated, and subtypes
were accounted for as acinar: 40%, papillary:
20%, and lepidic: 40%. The tumor was identi-
fied microscopically only, and was not grossly
evident. There was no lymphovascular invasion,
and the tumor did not invade the visceral pleura
(PLO). Also, no evidence of spread through air
spaces was recorded. The pathological staging
of this tumor was pT1aNOMO.

Discussion
Signs of GVHD in the lungs and progres-
sive worsening of lung function can confirm

chronic GVHD with BOS. BOS was defined as
a permanent decrease in FEV1. The 5- and 10-

Thorac Med 2025. Vol. 40 No. 1
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Fig. 4. There was a presence of cholesterol clefts within the area of fibrosis, and aggregation with inflammatory cells.

year survival rates of BOS are 53% and 30%,
respectively [1, 2]. BOS has 3 main risk factors:
alloimmune factors, non-alloimmune factors
(such as primary graft dysfunction and infec-
tions), and medication non-adherence [3-4].
Diagnosis of GVHD of the lungs following
a bone marrow transplant involves a combina-
tion of clinical evaluation, pulmonary function
tests, imaging studies, and sometimes biopsy.
Clinically, patients may present with symptoms
such as a chronic cough, wheezing, dyspnea
(shortness of breath), and decreased exercise
tolerance. A thorough patient history and physi-
cal examination are essential to rule out other
potential causes of respiratory symptoms.
Pulmonary function tests are crucial in the
diagnosis. A hallmark of GVHD-related lung
disease is a progressive decline in FEV1 with-
out a corresponding decrease in forced vital ca-
pacity (FVC), indicating an obstructive pattern.
A reduction in the FEV1/FVC ratio is often ob-
served. Additionally, a decline in the diffusion
capacity for carbon monoxide may be present.
Imaging studies, particularly high-resolu-
tion computed tomography (HRCT), are used

to assess structural changes in the lungs. HRCT
may show air trapping, bronchial wall thicken-
ing, and a mosaic attenuation pattern, which are
indicative of small airway disease. In some cas-
es, a lung biopsy may be performed to confirm
the diagnosis. The biopsy can reveal features
of bronchiolitis obliterans, such as fibrosis and
inflammation in the bronchioles.

Bronchoscopy with bronchoalveolar lavage
(BAL) can be useful to exclude infections and
other conditions that mimic GVHD lung dis-
ease. BAL fluid analysis helps in identifying
infections, which can complicate the diagnosis.

Overall, diagnosing GVHD lung disease
requires a multidisciplinary approach, combin-
ing clinical, functional, and radiological data to
arrive at a definitive diagnosis.

Pathological features of pulmonary GVHD
include peribronchiolar T cells, apoptosis, and
perivasculitis; these distinguish GVHD from
infections [5]. Alloimmune responses that cause
vascular rejection, lymphocytic bronchiolitis,
antibody-mediated rejection, and infections can
contribute to BOS.

HSCT and PBSCT are 2 methods of stem

Thorac Med 2025. Vol. 40 No. 1
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cell transplantation, each with distinct impli-
cations for GVHD. In HSCT, stem cells are
harvested from the bone marrow. This method
is associated with a lower incidence of chronic
GVHD, compared to PBSCT. However, it has a
longer engraftment period, which can delay im-
mune reconstitution.

PBSCT involves collecting stem cells from
the peripheral blood after mobilization with
growth factors. PBSCT is linked to a higher in-
cidence and severity of both acute and chronic
GVHD, due to the higher number of T-cells in
the graft. Despite this, PBSCT generally leads
to faster engraftment and quicker immune re-
covery. Our patient received both HSCT and
PBSCT in sequence. Chronic GVHD developed
after PBSCT, which may be compatible with
the risk mentioned in previous studies. Howev-
er, whether there would be a higher risk of de-
veloping GVHD after both HSCT and PBSCT
is unclear[5].

The recipient’s lungs had focal bronchiec-
tasis in the medium and large bronchi, and con-
strictive bronchiolitis characterized by unclear
fibrosis around the bronchiolar lumen. Some
bronchioles had focal scars with bronchiolar
smooth muscles near the small artery, but others
were almost completely closed. More than half
of the lungs had bronchioles on both sides.

Pathological features of BOS include epi-
thelium damage, inflammation around the bron-
chi, and lung tissue scarring [6]. These were
different from our observations of localized
bronchiectasis affecting medium or large bron-
chi. We observed irregular fibrosis in the inter-
stitium and subpleura, with varying degrees of
severity in the affected areas. Some areas had
distinct fibrotic nodules with trapped alveolar
spaces. We did not observe clear signs of hon-
eycombing in the lung. Some alveolar spaces

Thorac Med 2025. Vol. 40 No. 1

contained glassy and eosinophilic materials;
however, specific pathogens were not detected.
Some areas had partial blockage by fibrosis of
the inner lining of blood vessels, but there was
no evidence of blood vessel inflammation.
According to the pathological analysis, the
bronchiolitis was constrictive and accompanied
by varying degrees of interstitial fibrosis. Pa-
thology did not show any signs of lymphoma or
lymphoproliferative disorders soon after trans-
plantation. The patient presented with unusual
pathological features, such as extensive damage
to the medium and large bronchi, and focal ar-
eas of interstitial fibrosis. Therefore, progressive
deterioration of lung function might have been
caused by mixed GVHD affecting the bronchial
epithelium, and by pulmonary fibrosis involving
the alveolar septa. The patient also had a his-
tory of recurrent infections, particularly in the
pulmonary system, which may have accelerated
BOS. She experienced multiple episodes of ex-
trapulmonary GVHD that affected the skin, and
also had acute and chronic GVHD involving at
least 2 organs. We hypothesized that GVHD in
the lungs might have caused the initial decrease
in pulmonary function, from 85% to 43%, after
lung transplantation. Subsequent pulmonary
fibrosis worsened the lung function. Repeated
infections may have aggravated this process.

Conclusion

Patients with BOS after allogeneic HSCT
may have both GVHD and pulmonary fibrosis.
For these patients, bilateral lung transplantation
may be a feasible treatment option.
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Reactivation of Tuberculosis Following Immunotherapy

Combined with Chemotherapy and an Anti-angiogenic

Agent in Non-small Cell Lung Cancer — A Case Report
and Literature Review

Jiunn-Song Jiang', Yu-Wung Yeh'"?

Tuberculosis (TB) reactivation following immunotherapy is a rare adverse event, with
only a few documented cases in the existing literature. The incorporation of immunotherapy
into treatment strategies has expanded the range of options for patients with advanced non-
small cell lung cancer. The reactivation of TB during lung cancer immunotherapy is becoming
an increasingly recognized concern. The recognition and management of reactivated TB is
not only crucial for the patient's cancer treatment outcome, but also for the health of treatment
providers. Herein we present the case of a 56-year-old male with stage IV adenocarcinoma
of the lung who received combination immunotherapy, chemotherapy, and an anti-vascular
endothelial growth factor agent and experienced TB reactivation during treatment. This case
highlights the importance of physicians remaining vigilant for potential opportunistic infections
in patients undergoing immunotherapy. (Thorac Med 2025; 40: 58-64)

Key words: atezolizumab, immune checkpoint inhibitor, immunotherapy, lung cancer, tuberculosis

Introduction

Lung cancer ranks as the most common
cause of cancer deaths worldwide [1]. It was
also the number one invasive cancer type in
terms of both incidence and mortality rate in
Taiwan in 2023 [2]. Immune checkpoint inhibi-
tors (ICIs) have increasingly played a key role
in lung cancer treatment in Taiwan since the
reimbursement of certain regimens contain-
ing immunotherapy agents was instituted by

Taiwan’s National Health Insurance. It is well-
known that cytotoxic cancer treatment poses a
risk of tuberculosis (TB) reactivation in patients
with latent tuberculosis infection (LTBI), due to
immunosuppression [3]. ICI, on the other hand,
by boosting the patient’s immunity, does not
promote immunocompromise in theory. There-
fore, the precise mechanism of TB reactivation
after ICI therapy is not well known. Oftentimes
a reactivated TB lesion can be mistaken for can-
cer metastasis. This article will discuss the case
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of a patient with non-small cell lung cancer
(NSCLC) who developed TB reactivation fol-
lowing the use of combination immunotherapy,
an anti-angiogenic agent, and chemotherapy,
and includes a review of the relevant literature.

Case Report

A 56-year-old male initially presented
with right-side chest pain radiating to his back
for 3 months. He has a 30-pack-year smoking
history. A computed tomography (CT) scan
in April 2023 revealed a solitary mass in the
right lower lobe (RLL), along with mediastinal
lymphadenopathy, pan-lobular emphysema, and
bilateral upper lung fibrotic changes. A biopsy
of the lung tumor confirmed an adenocarci-
noma. Epidermal growth factor receptor (EGFR)

mutational analysis showed a wild-type EGFR
allele. No anaplastic lymphoma kinase (ALK)
rearrangement or c-ROS oncogene 1 (ROS-1)

was found. Programmed death-ligand 1 (PD-L1)
(SP263) assay indicated the presence of PD-
L1 expression in tumor cells (TC) >= 50%. An
BF-FDG positron emission tomography (PET)
and delayed chest PET/CT study revealed in-
creased FDG uptake in the RLL tumor, pleural
retraction, and metastases in regional and dis-
tant lymph nodes (mediastinal, bilateral hilar,
hepatic hilar, and para-aortocaval regions). The
overall staging was cT2N3Mlc, stage I[IVB. On
June 12, 2023, the patient began a course of 6
sessions of pemetrexed (500 mg/m’), cisplatin
(70 mg/m®), bevacizumab (7.5 mg/kg) and at-
ezolizumab (1200 mg).

He was evaluated regularly every 3 months
during therapy and follow-up. A CT scan re-
vealed a partial response with regression in size
of the RLL tumor, as well as the regional and
distant lymph nodes (Figure 1A, 1B, axial view;
Figure 1C, 1D, coronal view). However, pro-
gressive changes were noted in the previously

Fig. 1. Changes in lung tumor imaging before and after
combination ICI therapy. Initial computed tomography
at the time of diagnosis of lung cancer shows a 2.1 cm
mass lesion (arrow) in the medial basal right lower
lobe with focal pleural attachment (1A: axial view;
1C: coronal view). Tumor regression (arrowhead) is
observed after combination ICI therapy (1B: axial view;
1D: coronal view).
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Fig. 2. Changes in granulomatous lesion imaging before
and after combination ICI therapy. Initial computed
tomography at the time of diagnosis of lung cancer
reveals a small fibrocalcified granulomatous lesion
(arrow) in the anterior segment of the left upper lobe
(1A: axial view; 1C: coronal view). Progressive changes
in the granulomatous lesions (arrowhead) are observed
after combination ICI therapy (2B: axial view; 2D:
coronal view).

small fibrocalcified granulomatous lesions in
the left upper lobe (Figure 2A, 2B, axial view;
Figure 2C, 2D, coronal view), accompanied
by enlarged peribronchial nodules, suggesting
possibly active granulomatous disease or new
metastasis. A work-up was undertaken to search
for infectious etiologies: the cryptococcus anti-
gen test was negative while the QuantiFERON-
TB (IGRA) test was positive. Bronchial brush-
ing and broncho-alveolar lavage of the affected
area were performed. Cytology examination
from both procedures was negative for malig-
nancy. No fungi were cultured from the lavage
fluid after 21 days, but Mycobacterium tubercu-
losis complex (MTB) grew from both the lavage
fluid and sputum on Lowenstein-Jensen medi-
um after 24 days. He began a standard anti-TB
regimen with isoniazid, rifampin, ethambutol,
and pyrazinamide starting in January 2024.

Thorac Med 2025. Vol. 40 No. 1
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Cancer immunotherapy is designed to boost

Discussion

the immune system and restore the anti-tumor
function of T cells [4]. However, the immune
activation induced by ICIs can also result in
immune-related adverse events (IRAEs). There
is growing evidence that anti-PD-1/PD-L1 im-
munotherapy may lead to the reactivation of TB
infection [5, 6, 7, §].

In Taiwan, TB had an incidence rate of
28.2 cases per 100,000 population as of 2022
[9], falling from a high of 72.5 cases/100,000
in 2005 [10]. Globally, TB was still the second
leading cause of death from a single infectious
agent as of 2022, after COVID-19 [11]. MTB
infection often persists for many years after
initial infection, possibly for life. It is notewor-
thy that approximately 90-95% of individuals
infected with MTB, who do not have a human
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immunodeficiency virus (HIV) infection, do not
progress to active TB disease [12]. Neverthe-
less, these individuals remain at risk of devel-
oping the disease in the future. The transition
from latent to active TB infection is thought to
indicate a weakened immune response. This is
evident from the increased occurrence of TB
in individuals with HIV infection [13] or fol-
lowing anti-tumor necrosis factor treatment for
inflammatory conditions [14].

Since the 1970s, cancer has been identi-
fied as an independent risk factor for develop-
ing active MTB infection. Patients with solid
cancers and hematological malignancies are
immunocompromised from both the disease
itself and the effects of chemotherapy. Dobler
et al. [15] performed a systematic review and
meta-analysis that included 13 studies with a
total of 921,464 cancer patients. They reported
a significantly higher risk of TB among cancer
patients compared to the general population.
Furthermore, the risk of TB significantly differs
across various types of cancer, and is in turn
influenced variably by the choice of anti-cancer
treatments.

There is limited information regarding
whether patients treated with ICIs have a higher
incidence of TB reactivation than a reference
group of patients with solid cancers and he-
matological malignancies. As immunotherapy
in theory boosts the immune system and thus
should not predispose the patient to reactivation
of infection, the mechanism of TB reactiva-
tion following treatment with ICIs remains to
be elucidated. Elkington et al. [16] performed
an immunohistochemical analysis of TB lung
lesions in patients with a presumed normal im-
mune response and a patient who developed TB
after anti—-PD-1 immunotherapy. They found
that the PD-1/PD-L1 pathway was active in TB

granuloma with co-expression of both PD-L1
and CDS8, whereas in the [CI-treated specimens,
PD-1 reactivity was reduced.

The protective immunity against MTB in
humans involves a complex interplay between
the host and pathogenic factors. Although the
immune system functions to defend against in-
fections and maintain tissue equilibrium, over-
active immune responses can lead to cytotoxic-
ity and destruction of the extracellular matrix,
thus leading to tissue damage, which may foster
TB reactivation [17]. ICIs are now recognized
as pivotal in this regulation by curbing exces-
sive T-cell activation and thereby preventing
immunopathology or autoimmunity [18]. The
reactivation of effector functions observed with
ICI in vitro can potentially worsen TB infection
instead of enhancing control in vivo. Therefore,
MTB may thrive in a hyper-inflammatory envi-
ronment [19], such as that promoted by the use
of ICIs through enhancement of T-helper type
1 (Th1) responses, breaking the equilibrium of
host-pathogen interactions in the lung. Stud-
ies have shown that human T cell epitopes are
highly conserved in MTB through evolution,
indicating that adaptive T cell response may ac-
tually benefit the pathogen, perhaps by increas-
ing tissue damage and aiding its spread [20].

How latent TB should be managed in can-
cer patients remains a topic of debate. While
TB patients are more susceptible to the devel-
opment of lung cancer [21-22], cancer patients
are also at a higher risk for contracting TB
regardless of whether they are receiving ICI
treatment. The risk of developing active TB is
2 to 3 times higher in patients with solid cancer
compared to the general population [3, 15, 23-
24]. A retrospective cohort study conducted in
Taiwan on patients with lung cancer revealed
that the incidence of TB increased with advanc-
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ing age [21].

In terms of the possibility of ICI treatment
leading to TB development, however, data
from a nationwide observational study in South
Korea showed that ICI treatment was not sig-
nificantly associated with a higher risk of TB
[25]. They reported that while the rate of TB
among cancer patients exposed to ICIs was 8
times greater than in the general population, the
risk of cancer patients developing TB did not
show a significant difference based on ICI ex-
posure. Similarly, a retrospective study carried
out at another Korean referral hospital reported
a low (0.26%) incidence of TB in 1,144 solid-
cancer patients who began treatment with ICIs
from July 2014 to December 2018. However, it
was unclear whether the TB incidence in these
patients was similar to that in elderly cancer
patients [26]. Since our patient received combi-
nation immunotherapy, chemotherapy, and an
anti-angiogenic agent, it is impossible to defini-
tively ascertain which agent played the central
role in TB reactivation. Indeed, it might have
been the aggregate of the above combination, in
addition to his lung cancer.

Identifying TB following ICIs treatment
in a cancer patient can be challenging, as its
symptoms can overlap those of cancer progres-
sion. Although IGRA is widely used as a tool
for identifying latent TB, it has a limited role in
diagnosing active TB infection as it only detects
the presence of an adaptive immune response
directed towards a defined set of MTB antigens,
which could have occurred in the past [27]. The
gold-standard diagnosis of reactivated TB is
still a positive TB culture in respiratory speci-
mens. In the past, the approach to treating TB
reactivation during the course of ICI treatment
typically included discontinuing ICI therapy
and starting anti-TB medications [28]. In certain
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situations, ICI treatment might be resumed once
TB is under control. However, Shi et al. [29]
demonstrated the safety of concurrent anti-TB
and anti-PD-1 treatments for lung cancer com-
plicated with MTB infection. In their retrospec-
tive study, 11 patients with old/latent MTB in-
fections and 2 patients with active MTB infec-
tions were treated with ICI. Neither reactivation
of old or latent TB nor progression of active TB
infection was observed during immunotherapy.
At present, there is no clear guidance on LTBI
screening for cancer patients. The 2018 WHO
guidelines discouraged LTBI screening for this
group due to a lack of sufficient evidence [30].

In our case, the patient continues to receive
ICI, chemotherapy, and an anti-VEGF agent,
along with anti-TB medications. The patient's
condition remained stable at the time of the
drafting of this manuscript.

Conclusion

In summary, the reactivation of TB is in-
creasingly recognized as a potential develop-
ment during the use of ICI-containing regimens.
The mechanism behind such reactivation is as
yet unclear. Screening for latent TB and offer-
ing chemoprophylaxis to those with positive
results concurrently with immunotherapy may
be recommended.
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Pirfenidone for the Treatment of Post-Amniotic Fluid
Embolism-related Acute Respiratory Distress Syndrome
in a 34-year-old Female

Ping-Chen Kuo', Yu-Wen Chang’, Chien-Hao Lai’, Yi-Hsuan Tsai**

Acute respiratory distress syndrome (ARDS) is common in patients with amniotic fluid
embolism (AFE). This critical condition usually leads to a high mortality rate and can have
serious sequelae even in the acute phase. Currently, there are limited effective drugs for this
condition. We reported a 34-year-old pregnant woman with no underlying medical conditions
who was admitted to the hospital for regular abdominal delivery. During the procedure, the
bilateral lung consolidation suddenly collapsed. AFE was diagnosed, and emergency use of
extracorporeal membrane oxygenation (ECMO) was begun. After suffering from ARDS, she
had difficulty weaning from mechanical ventilation and was supported by ECMO for nearly
2 months. We started pirfenidone while in the intensive care unit, and she was successfully
extubated and discharged from the hospital after treatment. After discharge, her activities of
daily living were completely independent and oxygen was not required at home. Our case
suggests that antifibrotic agents such as pirfenidone may be an effective treatment option for
patients with ARDS. (Thorac Med 2025; 40: 65-72)

Key words: amniotic fluid embolism, acute respiratory distress syndrome, antifibrotic, pirfenidone,

extracorporeal membrane oxygenation

Introduction

Amniotic fluid embolism (AFE) is a rare
but fatal condition with a high mortality rate.
The diagnosis is based on clinical observations
such as hypoxia, hypotension, and coagulopa-
thy, with an onset during labor. The pathophysi-
ology of AFE has been incompletely studied,
but seems to involve abnormal activation of

pro-inflammatory mediators related to systemic
inflammatory response syndrome. Lung injury
or acute respiratory distress syndrome (ARDS)
is seen in 93% of patients [1].

Among ARDS patients, observational stud-
ies report greater than 30% hospital mortality
[2]. Even after surviving the acute inflammatory
phase, patients often find evidence of fibrotic
changes in the lungs. Survivors of ARDS may
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experience motor limitation and physical and
psychological sequelae [3].

The main pathogenesis of ARDS was
described as dysregulated inflammation and
increased lung endothelial and epithelial per-
meability. The high levels of pro-inflammatory
cytokines cause further alveolar injury [4].

In contrast to lung protective ventilation,
pharmacotherapies for ARDS have been limit-
ed, and many of the clinical trials have failed to
find effective medications [2]. Pirfenidone is an
oral antifibrotic drug that is used as a treatment
for idiopathic pulmonary fibrosis (IPF), and that
has antifibrotic, anti-inflammatory, and antioxi-
dant properties [5]. A series of case reports have
shown the benefit of antifibrotic agents used in
ARDS patients, but the results are still incon-
clusive, and therefore do not play a role in early
ARDS treatment guidelines.

Because of this situation, we considered the
potential benefits of using antifibrotic drugs in
patients with ARDS. Here, we report the case of
an ARDS patient treated with pirfenidone who
had a good prognosis.

Case Descriptiont

A 34-year-old female with an obstetrics
history of gravida: 3, para: 1, and artificial
abortion: 1 was admitted at 38 weeks of gesta-
tion, and was prepared to receive abdominal
delivery. She denied any medical history or
family history of respiratory disease. Cesarean
section under spinal anesthesia was performed
on the 2nd day of admission. Then, a sudden
onset of bradycardia with chest pain and pulse-
less ventricular tachycardia occurred. During
cardiopulmonary cerebral resuscitation (CPCR),
intubation was completed. After 12 minutes of
CPCR and 5 defibrillations, the patient was not

Thorac Med 2025. Vol. 40 No. 1

resuscitated, and venous-arterial extracorpo-
real membrane oxygenation (VA-ECMO) was
urgently begun. Initial laboratory data were: d-
dimer: > 35 mg/dL, CRP: 1.52 mg/L, and NT-
proBNP: 3808 pg/mL. Arterial blood gas analy-
sis (ABG) showed pH: 7.59, pCO,: 26 mmHg,
pO2: 343 mmHg, and HCO,: 24.4 mmol/L
under ECMO support. Chest radiograph (CXR)
(Fig. 1A) and chest computed tomography (CT)
(Fig. 2) showed consolidation over the bilateral
lung without evidence of intraluminal throm-
boembolism in the main pulmonary artery, or
aortic dissection. Echocardiography revealed
borderline left ventricle (LV) performance, and
an LV ejection fraction (EF) ratio of 51%. Pul-
monary edema related to post-CPCR acute de-
compensated heart failure was suspected. Dis-
seminated intravascular coagulation was found
with a platelet count: 80,000/uL, fibrinogen:
166 mg/dL with INR: 1.23, and PT: 12.4s, with
the patient febrile at that time. Due to all these
findings, she was diagnosed with AFE.

She was sent to the intensive care unit for
further care. Due to her stable hemodynamic
status, VA-ECMO was changed to veno-venous
ECMO (VV-ECMO) on the 6" day. Since the
consolidation in both lungs did not improve,
she underwent bronchoscopy and bronchoscop-
ic lavage. The results were: galactomannan test:
0.1, cryptococcus antigen: negative, acid-fast
stain: negative, and culture colony count <100
CFU/mL, below the normal limit. VV-ECMO
was removed on the 10" day. CXR follow-up
showed improved consolidation at the bilateral
lungs (Fig. 1B).

However, low tidal volume (100-200 ml)
with a high fraction of inspiration O, (FiO,:
100%) was found on the 20" day. ABG showed
hypoxia (PaO,: 44.4 mmHg) and hypercapnia
(PaCO,: 51 mmHg). With the diagnosis of se-
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A. Initial

Fig. 1. Chest radiograph.

vere ARDS, a lung protective ventilation set-
ting with total sedation under midazolam and
cisatracurium was started. Unfortunately, the
patient’s hypoxia was persistent, so VV-ECMO
was started again. Lab data revealed NTproB-
NP: 6122 pg/mL. Echocardiography revealed
an EF ratio of 61%, adequate left and right
ventricular pressure, and that pulmonary edema
related to heart failure was less likely. Follow-
up chest CT (Fig. 2) showed progressive diffuse
patchy consolidation and ground-glass opacities

E. 56™ day

(GGO), as well as interlobular septal thicken-
ing over the bilateral lungs. With the patient’s
ARDS in the exudative phase, methylpredniso-
lone 40 mg intravenous infusion twice daily
was added on the 21" day. Then, using diuret-
ics to maintain a negative fluid state (negative
intake/excretion of approximately -1000 ml per
day), the patient's symptoms and CXR (Fig.
1C) improved, and ECMO was removed on the
34" day.

However, agitation and dyspnea under ven-
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tilator with 100% FiO, support occurred again
on the 38" day. ABG showed severe respiratory
acidosis (pH: 6.9, pCO,: 167 mmHg, pO,: 77
mmHg, HCO3: 37 mmol/L). CXR (Fig. 1D)
revealed worsened consolidation; thus, VV
ECMO was started for the third time.

Chest CT follow-up on the 42" day showed
bilateral patchy consolidation with multiple
GGO patterns. (Fig. 2) We started pirfenidone

2nd
day

zoth
day

42md
day

120"
day

Fig. 2. Chest computed tomography.

Thorac Med 2025. Vol. 40 No. 1

(200 mg) 1# TID on the 43" day. After treat-
ment, her CXR improved on the 56" day. Then,
VV-ECMO was removed. ABG showed pH:
7.46, pO,: 128.5 mmHg with pCO,: 45 mmHg
under a ventilator setting of FiO,: 35%, and
PEEP: 8. Pirfenidone (200 mg) was titrated to
2# TID on the same day. The ventilator weaning

protocol started on the 57" day, and the patient
was successfully extubated on the 58" day.
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Under stable condition, she was discharged
on the 71st day. Chest CT follow-up on the
120th day (Fig. 2) revealed resolution of con-
solidation and fibrotic changes in the bilateral
apical and right lower lobes. A pulmonary func-
tion test showed FVC: 2.32 L, FVC: 66%, and
FEV1/FVC: 88%, resulting in moderate restric-
tive ventilatory impairment. The patient's cur-
rent activities of daily living (ADL) are inde-
pendent and do not require an oxygen prescrip-
tion. Pirfenidone (200 mg) 1# TID was used for
a total of 140 days.

Discussion

After nearly 60 days of ventilation and
ECMO use, our patient, with severe ARDS, was
successfully weaned and discharged without
oxygen support. Imaging followed by chest CT
tracking also showed minimal fibrotic changes.
We think that this good outcome may be related
to the use of antifibrotic drugs.

We reviewed past case reports and sys-
tematically listed 43 patients worldwide who
were diagnosed with ARDS and treated with
antifibrotic drugs, including pirfenidone and
nintedanib, and found that the majority initially
experienced respiratory failure with ventilator
support (Table 1). Medication was started be-
tween the 1st day of mechanical ventilation and
the 65th day, and the majority of patients then
experienced regression in fibrotic changes on
chest images and improved quality of life [6-12].

Regarding the pathogenesis, we found that
the high levels of pro-inflammatory cytokines
such as interleukin (IL)-1p, IL-8, tumor necro-
sis factor-o (TNFa), and transforming growth
factor-p1 (TGF-B1) increased as the pulmonary
edema of the ARDS patients progressed. When
excessive levels of cytokines were present, al-

veolar injury occurred and alveolar fluid clear-
ance was reduced. During lung injury, the in-
creased thrombin, TNF-a, and leukocytes in the
lungs also destabilized the vascular endothelial-
cadherin bonds, resulting in increased endo-
thelial permeability and the accumulation of
alveolar fluid [2]. After the acute stage, ARDS
will progress to proliferative changes and end-
stage fibrosis. Fibrosis was noted in 4% of
patients with disease for less than 7 days, and
progressed to 61% after 21 days [13].

Pirfenidone, used to block all the dysregu-
lation of inflammation and fibrotic change, is
a synthetic pyridine compound that is initially
used to inhibit the progression of lung fibrosis.
We thought that the anti-inflammatory prop-
erties of pirfenidone might also be helpful in
ARDS patients. The anti-inflammatory prop-
erties were attributed to inhibiting the release
of proinflammatory cytokines such as IL-1f,
IL-6, TNF-a, and platelet-derived growth fac-
tor (PDGF). It also reduced the production of
TGF-p1 to attenuate fibroblast proliferation [3,
14-15].

In further animal studies, pirfenidone had
a profound effect on endoplasmic reticulum
(ER) stress and mitochondrial dysfunction via
upregulation of BAP31, which is an ER trans-
membrane protein associated with acute lung
injury [16]. Reduced NLRP3 inflammasome
activation and subsequent IL-1[3 secretion were
also seen [17].

During the global COVID-19 pandemic,
pirfenidone might also have played an impor-
tant role in treatment. COVID-19 infection
induced a cytokine storm, which caused lung
injury and led to lung fibrosis. Ongoing studies
and hypotheses have suggested that antifibrotic
therapy used at the early stage of SARS-CoV-2
infection could be effective in reducing fibrotic
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damage [18-19]. The mechanism could be re-
lated to the inhibition of apoptosis, downregula-
tion of ACE receptor expression, a decrease in
inflammation by several mechanisms, and an
amelioration of oxidative stress [20].

Another anti-fibrotic agent, nintedanib, also
might be helpful in the treatment of post-ARDS
lung fibrosis. This tyrosine kinase inhibitor tar-
gets the inhibition of fibroblast growth factor
receptor (FGFR), platelet-derived growth fac-
tor receptor (PDGFR), and vascular endothelial
growth factor receptor (VEGFR), which lead to
lung fibrosis [21]. This may explain the benefits
of nintedanib use in patients in our summary
table list.

In our case, the patient’s oxygenation im-
proved after we started pirfenidone on the 43rd
day of mechanical ventilation. Subsequently,
the ECMO was removed and extubation was
successful shortly after. The patient finally re-
covered well and was discharged. Chest CT
showed significant resolution of fibrotic chang-
es and continued improvement during outpa-
tient follow-up. She had independent ADL and
did not require oxygen therapy at home. The
pirfenidone was effective, and the side effects,
such as gastrointestinal and skin-related events
(no reports of grade 4 adverse events), were
minimal [5]. We will be looking forward to
further clinical trials on pirfenidone use in the
treatment of post-ARDS pulmonary fibrosis.

Conclusion

Based on our experience, antifibrotic agents
such as pirfenidone may be an effective treat-
ment option in ARDS patients, especially dur-
ing a global COVID-19 pandemic. Further clin-
ical randomized-controlled trials are required
for validation.
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Two Cases of Pulmonary Ciliated Muconodular Papillary
Tumor: Case Report and Literature Review

Kheng-An Ho', Wen-Chieh Huang', Mei-Lin Chan'

Ciliated muconodular papillary tumors (CMPTs) are rare. Owing to the continuous
basal cell layer, lack of mitosis, necrotic changes, and immunohistochemical features,
CMPT is considered a benign tumor with the potential to be an early precursor of mucinous
adenocarcinoma. We reported the clinical and pathological findings of 2 cases of CMPT
without recurrence 16 and 30 months, respectively, after surgery. With this case report, we
hope to improve the management of CMPTs. (Thorac Med 2025; 40: 73-79)

Key words: Ciliated muconodular papillary tumor, pulmonary, bronchiolar adenoma

Introduction

Ciliated muconodular papillary tumors
(CMPT) were first described by Ishikawa in
2002. This introduction led to the concept of
bronchiolar adenoma (BA), a nodular lesion in
the lungs consisting of a bi-layered bronchiolar-
type epithelium and a continuous layer of basal
cells, first described by Chang et al. in 2018 [1].
BA can be divided into a proximal type, which
is reminiscent of CMPT and possesses features
of proximal bronchioles, including mucinous
and ciliated cells, and a distal type, which is
similar to respiratory bronchioles, but lacks
mucinous and ciliated cells [1]. To date, only
about 80 cases of CMPT have been reported in
the English literature. The condition has a slight

female predominance (M:F=1:1.1), and mostly
occurs in patients aged 50-80 years [2-3]. The
majority of reported cases are from East Asia
[3-5], and approximately 45% of patients pres-
ent with a smoking history [2-3].

Patients with CMPT are usually asymp-
tomatic or present with nonspecific respiratory
symptoms. Many of these are detected during
health examinations or the evaluation of other
diseases [3, 5]. The main diagnostic tools used
to identify this condition are computed tomog-
raphy (CT) and pathological examination. On
CT images, CMPT appears as solid, partially
solid, or ground-glass opacities (GGO) in the
peripheral lungs [2-3]. The tumor is most likely
located in the lower lobes of the lungs, where
central cavitation may be observed [6]. Patho-

'Division of Chest Surgery, Department of Surgery, Mackay Memorial Hospital.
Address reprint requests to: Dr. Wen-Chieh Huang, Division of Thoracic Surgery, Department of Surgery, Mackay
Memorial Hospital, No. 92, Chung-Shan North Road, Taipei 104, Taiwan.

Thorac Med 2025. Vol. 40 No. 1



74 Kheng-An Ho, Wen-Chieh Huang, et al.

logically, CMPT is characterized by ciliated
columnar, mucinous, and a single layer of basal
cells aligned in a predominantly papillary pat-
tern. Mucin pools within the tumor and adja-
cent alveoli are often observed. Atypia has been
reported in only a few cases, and no mitosis or
necrosis has been reported to date [2, 7-9].

Given that the clinical and imaging find-
ings of CMPT often mimic those of lung can-
cer, CMPT is commonly treated with surgical
resection, and is pathologically diagnosed after
surgery. To date, no reports have documented
the recurrence or metastasis of CMPT. Here,
we report 2 cases of CMPT that were surgically
managed in our hospital and followed up for
16 and 30 months, respectively, without recur-
rence.

Case 1

A 68-year-old female presented with hyper-

tension, gastroesophageal reflux, and moderate

Thorac Med 2025. Vol. 40 No. 1

tricuspid regurgitation. She had a cough with
pinkish sputum for months, and the CT scan
revealed a 4x3 cm peribronchial GGO in the
posterior segment of the left lower lobe, with
traction bronchiectasis. Bronchoscopy demon-
strated no remarkable mucosal lesions, and en-
dobronchial ultrasonography revealed a concen-
tric lesion with an air bronchogram in the left
bronchus 10 (LB10). A biopsy was performed
and the pathological report revealed chronic
inflammation and fibroelastosis. We performed
a CT scan 3 months later, and the GGO re-
mained unchanged. Thoracoscopic surgery was
performed under the suspicion of lung cancer.
Wedge resection of the GGO was initially
performed, and frozen pathology indicated an
adenocarcinoma. Therefore, a left lower lobe
lobectomy with lymph node dissection was per-
formed.

Grossly, the tumor was a firm mass measur-
ing 2.5 x 2 x 1.5 cm with grayish-white content,
and the pleura overlying the tumor was smooth.

Fig. 1. (a) and (b) Computed tomography (CT)
scans of case 1, displaying 4 x 3 cm ground-
glass opacities with traction bronchiectasis. (c)
and (d) Low-dose CT demonstrating a 1.4 cm
~ sub-solid nodule with air-cyst formation at the
; | peripheral left lower lobe of the lung.
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Fig. 2. (a) A well-defined tumor with mucin-containing cysts. (b) The epithelial cells lining the cysts are arranged in papillary and lepidic patterns.
(c) The cysts are lined with ciliated columnar epithelial cells, with scattered goblet cells, and a continuous layer of basal cells underneath. (d)

Mucicarmine stain highlighted the mucin secretions and goblet cells.

The largest lymph node measured 1.5 cm. In
the microscopic exam, the tumor was relatively
well-defined with mucin secretion. Addition-
ally, the tumor was predominantly composed
of ciliated cells, scattered mucinous columnar
epithelial cells, and a continuous layer of basal
cells underneath, arranged in papillary and lep-
idic patterns (Fig. 2).

The immunohistochemical profile con-
firmed the positivity of epithelial cells for cyto-
keratin (CK) 7 and thyroid transcription factor
1 (TTF-1). The epithelial cells were negative
for hepatocyte nuclear factor-4 alpha (HNF-4a),
and the basal cells were positive for CK5/6 and
p40. The epithelial cells displayed a low Ki-67
labeling index (Fig. 3). The morphology and
immunohistochemical profile were consistent
with those of CMPT. The lymph nodes were not

e epithelial cells
are positive for (a) cytokeratin (CK) 7, and (b) thyroid transcription
factor 1 (focal), and negative for (c) hepatocyte nuclear factor-4
alpha. The basal cells are positive for (d) CK5/6 and (e) p40. The (f)
Ki-67 index is low.
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affected by the tumor cells. The patient’s admis-
sion course was uneventful, and follow-up CT
scans performed until 16 months after surgery
displayed no local recurrence.

Case 2

The patient was a 42-year-old female with
thalassemia and a history of viral pneumonia
with respiratory failure, requiring hospital
admission 8 years before this presentation. A
low-dose CT scan during a health examination
revealed she had a 1.4 cm sub-solid nodule
with air-cyst formation in the peripheral left
lower lobe of the lung. She did not present any
other symptoms. We performed thoracoscopic
wedge resection of the left lower lobe nodule
and lymph node sampling at stations 5 and 7.
The tumor was soft, and the pleura overlying
the tumor was smooth. The largest lymph node
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measured 1.2 cm. In the microscopic exam, the
tumor was well-defined and showed abundant
mucin secretion. The tumor was predominantly
composed of ciliated columnar epithelial cells
and scattered goblet cells, with a continuous
layer of basal cells underneath, arranged in pap-
illary and lepidic patterns.

The immunohistochemical profile revealed
that the epithelial cells were positive for CK7
and TTF-1 (focal) and the basal cells were posi-
tive for CK5/6 and p40 (Fig. 4). Mucicarmine
stain revealed mucin secretion and the presence
of goblet cells. The morphology and immu-
nohistochemical profile were consistent with
those of CMPT. The lymph node findings were
unremarkable. The patient recovered well after
surgery and was free from local recurrence or
metastasis during the 30-month follow-up pe-

riod.
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Fig. 4. Immunohistochemical profile of case 2. The epithelial cells are positive for (a) cytokeratin (CK) 7 and (b) thyroid transcription factor 1

(focal), and the basal cells are positive for (¢c) CK5/6 and (d) p40.
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Discussion

CMPTs are rare neoplasms that often pres-
ent as asymptomatic nodules or masses in the
peripheral lungs [6, 10-11]. The tumor may be
solid, partially solid, or GGO. Moreover, cen-
tral cavitation is often observed [2-3, 6]. The
largest tumor reported so far was 4.5 cm, while
the average size of the CMPT was 1.1 cm [12].
The image findings were similar to those of ear-
ly lung cancer or metastasis. Positron emission
tomography-CT could help differentiate benign
from malignant lesions, but it is not a routine
exam before surgery for lung cancer owing to
the high cost [5, 11]. Transthoracic needle bi-
opsy is difficult due to the small tumor size, and
carries the risk of hemothorax, pneumothorax,
air embolism, tumor seeding, or hemoptysis [5,
13]. The rarity and nonspecific clinical and im-
aging findings make the differential diagnosis
of CMPT before surgical intervention challeng-
ing. The tumor is usually diagnosed based on
pathological findings.

Macroscopically, a CMPT is a pale or
grayish, well-circumscribed nodule without
a capsule or envelope. The center may be ge-
latinous, cavitated, or filled with mucus. No
pleural retraction was observed in the tumors
close to the pleural surface [2, 14]. Microscopi-
cally, CMPT consists of ciliated columnar and
mucinous cells aligned in glandular, papillary,
or lepidic patterns, surrounded by a continuous
single layer of basal cells without intervention
[2, 14]. Mucin accumulation is often observed
in the center of tumors and the adjacent alveoli
[2, 9]. Atypia has been reported in only a few
cases; however, no cases of mitosis or necrosis
have been reported to date [2-3, 5, 8]. Frozen
sections of CMPT are often misdiagnosed as
adenocarcinomas [14-15].

CMPT differs from malignant tumors due
to its lack of mitotic and necrotic changes [4, 6].
Malignant tumors either lack basal cells or the
basal cell layer is interrupted by tumor infiltra-
tion. Ciliated cells are rare in malignant lung tu-
mors [2]. Mucinous adenocarcinoma and muco-
epidermoid carcinoma, which are both common
differential diagnoses for CMPT, do not consist
of ciliated cells [2].

Immunohistochemistry helps diagnose
CMPT. Positive CK7, carcinoembryonic an-
tigen (CEA), HNF-4a, and mucin (MUC)5B
(MUCS5B), and negative CK20, CD56, caudal
type homeobox 2 (CDX2), and programmed
death ligand 1(PD-L1) have been reported in
the literature, whilst p53, MUC1 and MUCS5AC
(in ciliated cells only) varied in their presence.
CMPT was initially reported to be positive for
TTF-1 [3]. After the broader family of BAs was
examined, those lacking mucinous or ciliated
cells and exhibiting positive TTF-1 expression
were classified as distal-type BA, resembling
respiratory bronchioles. Typical CMPTs are
considered negative for TTF-1 and resemble
proximal bronchioles [1]. Furthermore, CK5/6,
p40, and p63 have been expressed in basal cells.
The proliferation index (Ki-67) is usually less
than 10%, suggesting a less aggressive nature [2,
5, 8-9].

Several features of CMPT, including ciliat-
ed cells, continuous basal cells, lack of necrosis
and mitosis, and a low Ki-67 index, suggest that
the tumor is benign, whereas destroyed alveo-
lar walls, skip lesions, lack of encapsulation,
a papillary pattern, positive CEA staining, and
central fibrosis suggest malignancy. The prolif-
eration of CMPT along the alveolar walls also
resembles that of adenocarcinoma in situ. The
positive CK7 and negative CK20 expressions of
CMPT are similar to those of pulmonary adeno-
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carcinoma [16].

Although BA is classified as a benign tu-
mor, immunohistochemical and genetic find-
ings suggest that the tumor may be an early
precursor to mucinous adenocarcinoma [8]. The
final diagnosis of CMPT requires a pathological
section, and surgical resection is usually per-
formed. Local resection with adequate free mar-
gins is considered sufficient. CMPT recurrence
after surgery or lymphatic metastasis has not
yet been reported. However, the CMPT image
cannot be differentiated from adenocarcinoma,
and the intraoperative frozen section sometimes
appears similar to that of adenocarcinoma. Lo-
bectomy and lymph node dissection may be
performed based on images and frozen sections.
Lung segmental resection/sub-lobectomy can
achieve radical tumor resection for both CMPT
and adenocarcinomas, and avoid unnecessary
lung volume loss in cases of CMPT. Lymph
node dissection is not necessary for CMPT, but
may be performed if adenocarcinoma cannot be
ruled out in the initial diagnosis.

Conclusion

In conclusion, this report presents 2 cases
of CMPT, along with their imaging and patho-
logical findings, treatment, and outcomes. Our
treatment plan for CMPT is simple resection
owing to the benign to early malignant nature
of the tumor. Our findings are consistent with
those reported in English-language studies.
We believe that the findings of this case report
will serve as a cornerstone for future studies on
CMPT.
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Refractory Pleural Effusion Attributed to Metastatic
Adenocarcinoma Originating from the Prostate Gland

Chi-Yi Yen', Jung-Yueh Chen'? Yi-Ru Chen®

A 70-year-old man presented with exertional dyspnea and orthopnea for more than 2
weeks, accompanied by a dry cough. Despite regular medications, his symptoms persisted.
Initial autoimmune profile testing reported normal results. Imaging revealed bilateral pleural
effusion and a semi-consolidated lung lesion. Pleural fluid analysis indicated an exudative
lymphocyte-predominant effusion with normal carcinoembryonic antigen levels. Cardiac echo
revealed normal left ventricular contractility and mild valvular heart disease. Video-assisted
thoracoscopic surgery confirmed metastatic adenocarcinoma from the prostate gland.
Elevated serum prostate-specific antigen (PSA) levels and positive immunohistochemical
staining corroborated the diagnosis. Bone scan showed diffuse bone metastases. The patient
was diagnosed with stage IVB prostate cancer and received androgen deprivation therapy,
resulting in symptom improvement and decreased PSA levels. Pleural effusion regression
was observed post-treatment. Prostate cancer-induced pleural effusion is rare, but can
present diagnostic challenges. Immunohistochemistry and PSA assessment play crucial
roles in the diagnosis. The prognosis for patients with malignant pleural effusion secondary
to metastatic prostate adenocarcinoma is typically poor, with an average survival period
of approximately 18 months under treatment. Further research is warranted to improve
diagnostic and therapeutic strategies for this rare presentation of prostate cancer. (Thorac
Med 2025; 40: 80-87)

Key words: malignant pleural effusion, prostate adenocarcinoma, metastatic prostate cancer

Introduction While lung and breast cancers are the most
common causes of malignant pleural effusion, it
Pleural effusion, the accumulation of fluid is rare in metastatic prostate cancer, accounting

in the pleural cavity, can result from malignan- for less than 1% of cases.

cies, infections, and cardiovascular conditions.
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Case Presentation

We reported a 70-year-old man who pre-
sented with exertional dyspnea and orthopnea
that had lasted for more than 2 weeks. Dry
cough without fever was also noted. He had
a medical history of hypertension, coronary
artery disease, congestive heart failure and
dyslipidemia under regular medications, in-
cluding amlodipine, valsartan, spironolactone,
diltiazem, aspirin, and atorvastatin. He had
been previously admitted twice for progressive
dyspnea, orthopnea and dizziness, 2 years and 6
months ago, at another medical center. Progres-
sive pleural effusion and leg edema were noted,
despite aggressive diuretics usage and thoracen-
tesis. Exudative pleural effusion was diagnosed.
Since he had experienced repeated episodes
of similar symptoms without improvement, he
visited our pulmonology outpatient clinic for
further management.

The chest radiograph at our clinic showed
a bilateral blunting costophrenic angle and
lower lung patchy infiltrates (Fig. 1). Due to
the refractory nature of the pleural effusion, a
chest CT scan was taken and revealed bilateral
pleural effusion and a semi-consolidated lesion
in the right upper lobe of the lung, measur-
ing up to 2.6 cm (Fig. 2, Fig. 3). Pleural fluid
analysis showed turbid yellowish fluid with
glucose levels of 124 mg/dL, protein levels of
4.6 g/dL, lactate dehydrogenase levels of 159
U/L, and adenosine deaminase levels of 4 IU/L.
The pleural effusion carcinoembryonic antigen
level was within normal range. The differential
cell counts of the pleural fluid showed 54%
lymphocytes, 1% neutrophils, 36% mesothelial
cells, and 9% monocyte cells. Lymphocyte-
predominant exudative pleural effusion was
noted. Repeated cytology plus cell block ex-

Fig. 1. Chest radiograph showed bilateral blunting of the
costophrenic angle and lower lung patchy infiltrates.

Fig. 2. Chest CT scan revealed bilateral pleural effusion and a semi-
consolidated lesion in the right upper lobe of the lung, measuring up

to 2.6 cm.
'
e

Fig. 3. Chest CT scan revealed bilateral pleural effusion and a semi-
consolidated lesion in the right upper lobe of the lung, measuring up
to 2.6 cm.

Thorac Med 2025. Vol. 40 No. 1



82 Chi-Yi Yen, Jung-Yueh Chen, et al.

aminations were negative for malignant cells. A
cardiac echo was performed due to a suspicion
of congestive heart failure-related progressive
leg edema and pleural effusion, and revealed
normal left ventricular contractility and mild
valvular heart disease. The tricuspid regurgita-
tion pressure gradient was 37.37 mmHg.

Due to the inconclusive thoracentesis re-
sults, video-assisted thoracoscopic surgery
(VATS) was performed, involving wedge resec-
tion of the right upper lobe, partial pleurectomy,
and pleurodesis with mechanical abrasion.
Pathological examination revealed metastatic
adenocarcinoma, with positive immunohisto-

chemical staining for AE1/AE3 and NKX3.1,
and negative staining for CK7, CK20, TTF-1,
PAX-8, and calretinin (Fig. 4-5). Based on the
histopathology and immunohistochemical stain
profiles, metastasis from the prostate was first
considered.

Subsequent investigation revealed an el-
evated serum prostate-specific antigen (PSA)
level of 8280.632 ng/mL (normal range < 4 ng/
mL). Transrectal ultrasound of the prostate with
echo-guided biopsy confirmed adenocarcinoma,
with a right-side Gleason score of 8, and a left-
side Gleason score of 9. Bone scan reported
diffusely increased radioactivity in the skull,

Fig. 4. Higher magnification images. The image reveals well-formed or fused glands, with nuclear enlargement, clear or pale granular cytoplasm,
and prominent nuclei.
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Fig. 5. The immunohistochemical staining of ANKX3.1(+).

cervical, thoracic, and lumbar spines, sacrum,
sternum, rib cages, bilateral clavicles, bilateral
scapulae, bilateral humeri, bilateral SI joint,
bilateral pelvic bones, and bilateral femora,
suggesting bone metastases. Prostate cancer
cT2N1M1b stage IVB with pleural and diffuse
bone metastasis was diagnosed. Androgen de-
privation therapy (ADT), using enzalutamide,
triptorelin pamoate (gonadotropin-releasing
hormone agonist), and denosumab, was pre-
scribed for prostate cancer with bone metas-
tasis. After treatment, the patient’s dyspnea
gradually improved. The follow-up chest X-ray
showed the pleural effusion in regression (Fig.
6). The serum PSA level decreased to 2.301 ng/
ml.

Fig. 6. Chest X-ray showed the pleural effusion in regression after
treatment.
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Discussion

Pleural effusion, while commonly associ-
ated with malignancy, presents diagnostic chal-
lenges, particularly when conventional diag-
nostic modalities such as cytology and imaging
fail to pinpoint the primary tumor site. Notably,
while malignant pleural effusions are frequently
attributed to lung and breast cancer (accounting
for 50-65%) [1], prostate cancer-induced pleu-
ral effusion is exceedingly rare, comprising less
than 1% of cases [2].

Prostate cancer typically metastasizes to the
bone and lymph nodes (pelvic and retroperito-
neal area); however, atypical metastatic sites
such as the lungs, pleura, liver, supradiaphrag-
matic lymph nodes, and adrenal glands can also
be involved [1]. There are variations in meta-
static patterns reported in different populations,
as evidenced by disparities between retrospec-
tive and autopsy studies. Autopsy studies have
shown higher prevalence rates of bone metas-
tasis (90%), pulmonary metastasis (46%), and
pleural metastasis (21%) [2-3].

Immunohistochemical staining plays a
pivotal role in characterizing the tumor, demon-
strating positivity for AE1/AE3 and NKX3.1,
consistent with prostatic origin. Negative stain-
ing for CK7, CK20, TTF-1, PAX-8, and cal-
retinin helps to exclude other cancer origins,
such as lung, gastric, pancreatic, and colon
cancer, or mesothelioma. PSA serves as the pri-
mary biomarker for prostate cancer screening
and monitoring treatment efficacy. Assessing
PSA levels in pleural fluid can supplement diag-
nostic efforts in identifying metastatic prostate
cancer [4]. Nevertheless, immunocytochemical
analysis of PSA may exhibit negative, weak, or
focal staining in cases of poorly differentiated
carcinoma or among individuals with a history
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of hormone and/or radiation therapy [1]. Be-
sides, in evaluating malignant pleural effusion,
the value of the effusion PSA level for meta-
static prostate cancer diagnosis is inconclusive.

We reviewed data and formed a simple
table outlining the case reports of prostate
cancer with pleural metastasis (Table 1) [1-2,
5-9]. Two studies did not provide further data
of pleural effusion and PSA levels [10-11]. An-
other study focused on how to differentiate ma-
lignant effusion from prostate cancer or other
solid organ cancer [12]. Most of the prostate
cancer patients with malignant pleural effusion
revealed an elevated PSA level. However, only
2 case reports disclosed the pleural effusion
PSA level. Despite insufficient evidence, the
elevated pleural effusion PSA level may be an
auxiliary way for prostate cancer pleural me-
tastasis diagnosis. However, we still need more
evidence and standardized reference values if
clinical practice is indicated. The VATS proce-
dure and histopathological examination of the
pleural tissue were crucial in establishing the
diagnosis of metastatic adenocarcinoma.

The 5-year survival of patients with pros-
tate cancer with metastasis is only 30% [20].
However, the 5-year survival of localized
prostate cancer patients can reach 98%. A case
report also mentioned that a patient with malig-
nant pleural effusion also had concurrent osse-
ous metastases [7]. The prognosis for patients
with malignant pleural effusion secondary to
metastatic adenocarcinoma originating from the
prostate gland is typically poor, with an average
survival period of approximately 18 months un-
der treatment [3].

According to the Prostate Cancer, Version
4.2023, NCCN Clinical Practice Guidelines in
Oncology [13], a patient with identified prostate
cancer with a Gleason score of more than 8,
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bone metastasis, and proven malignant pleu-
ral effusion falls into the category of high-risk
metastatic castration-sensitive prostate cancer
(mCSPC). High-risk mCSPC has features of
high-volume disease with visceral metastases
and/or > 4 bone lesions, a high Gleason score (>
8), and a rapid PSA doubling time.

However, high-risk mCSPC patients have
demonstrated improvements in overall survival
(OS) in several studies published between 2018
and 2023 [14-18]. According to the guidelines
[13], there are 6 options for first-line treatment
for high-risk mCSPC. These treatment op-
tions include: 1. abiraterone, 2. apalutamide, 3.
enzalutamide, 4. ADT with docetaxel, 5. ADT
with docetaxel and abiraterone, and 6. ADT
with docetaxel and darolutamide. OS can ex-
tend to 49.2 months, although some studies are
not yet in a state in which statistics can be reli-
ably counted (50% of patients have died). The
value of prostate cancer malignant pleural effu-
sion detection is that we can use ADT with oth-
er drug combinations for this high-risk group of
patients to achieve better survival outcomes.

ADT has many side effects, including an
increased risk of bone fractures. Denosumab is
a monoclonal antibody that targets and inhibits
RANKL (receptor activator of nuclear factor
kappa-B ligand), a protein involved in the for-
mation, function, and survival of osteoclasts,
which are responsible for bone resorption.
Denosumab helps to prevent skeletal-related
events such as fractures and spinal cord com-
pression, and it reduces the progression of bone
lesions and the destruction induced by meta-
static prostate cancer cells in the bone microen-
vironment. Denosumab is a critical agent in the
supportive care of patients with prostate cancer
with bone metastases, contributing to the pre-
vention of complications and the enhancement
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of patient outcomes [19].

Conclusion

In conclusion, this case underscores the
importance of maintaining a broad differential
diagnosis for recurrent pleural effusion, particu-
larly in cases where conventional diagnostic
methods yield inconclusive results. It highlights
the value of thorough histopathological and im-
munohistochemical analyses in elucidating the
underlying etiology, especially in rare presenta-
tions such as prostate cancer-induced malignant
pleural effusion. In addition, the pleural effusion
PSA level may be an auxiliary way for prostate
cancer pleural metastasis diagnosis.
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Case Report: A 61-Year-Old Man with Chronic Obstructive
Pulmonary Disease Presenting a Worsening Cough and
Breathlessness for 3 Months

Chang-Ru Lin", Shih-Chi Ku'

We reported the case of a 61-year-old man with a history of chronic obstructive
pulmonary disease (COPD) who suffered frequent exacerbations and developed a new
nodule in the left upper lung. He was ultimately diagnosed with phaeohyphomycosis based on
pathological findings, which revealed necrotizing granulomatous inflammation with pigmented
fungal hyphae. His primary symptoms were exertional dyspnea and a productive cough
persisting for several months. A series of chest X-rays revealed a subpleural lung nodule.
Later, a wedge resection disclosed a necrotic lung nodule with pigmented fungal hyphae,
confirming phaeohyphomycosis. After surgery, the patient experienced improved dyspnea
and better FEV1, leading to de-escalation in his COPD treatment. This case underscores the
need to investigate potential underlying chronic fungal infections when managing unstable

COPD. (Thorac Med 2025; 40: 88-94)

Key words: COPD exacerbation, phaeohyphomycosis

Introduction

Chronic obstructive pulmonary disease
(COPD) and COPD acute exacerbations (AE)
are prevalent worldwide, particularly among
smokers [1]. Pulmonary infections, primar-
ily bacterial and viral, are common causes of
AE [1]. However, recent studies suggest that
COPD may increase the risk of fungal infec-
tions, which in turn can intensify the frequency
of COPD AE [2-3]. This case report describes

a patient with recurrent AE, which were later
confirmed to be caused by a rare fungal infec-
tion, leading to COPD AE.

Case Presentation

A 61-year-old man, a heavy smoker with a
history of hypertension and COPD, was previ-
ously treated with amlodipine, olmesartan, and
vilanterol/umeclidinium at another hospital.
Due to frequent AE, characterized by produc-

'Division of Chest Medicine, Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan.
Address reprint requests to: Dr. Shih-Chi Ku, Division of Chest Medicine, Department of Internal Medicine, National
Taiwan University Hospital #7, Chung Shan S. Rd., Zhongzheng District, Taipei City 100225, Taiwan.
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tive cough and dyspnea, he came to our emer-
gency department for help on May 29, 2018.
After his symptoms improved, he was referred
to our chest clinic for further management. A
treatable trait screening was conducted there.
The lung function test showed a post-broncho-
dilator FEV1/FVC ratio of 48.2%, confirming
COPD. The FEV1 was at 50.3% of predicted
value, indicating a moderate obstructive ven-
tilatory defect. Chest computed tomography
(CT) revealed bilateral pulmonary emphysema.
The patient had elevated eosinophil (380/uL)
and IgE (281 IU/mL) levels, suggesting eosino-
philic COPD or asthma and COPD overlap. No
definitive allergen was found.

The treatment plan was then adjusted to in-
clude fluticasone/vilanterol, umeclidinium, and
aminophylline. Under treatment, his elevated
eosinophil level improved (from 380 to 149/ul)
and IgE levels normalized (from 281 to 69 1U/

mL). Following this, he experienced only 1 AE
episode in 2019. By 2023, his airflow obstruc-
tion had worsened, with FEV1 decreasing from
47.2% to 32.1% of predicted value. Despite this
decline, his COPD was manageable in an out-
patient setting. His treatment regimen was ad-
justed from fluticasone/umeclidinium/vilanterol
to salmeterol/fluticasone plus tiotropium.

The patient remained stable until May 2023,
when he developed exertional dyspnea accom-
panied by mild chest tightness and a productive
cough with yellow sputum. He also experienced
intermittent fever and wheezing on exertion.
A chest X-ray (CXR) revealed increased pul-
monary infiltration with ill-defined opacities
in both lungs, without pneumonia patches. His
symptoms varied despite being on triple therapy
and oral corticosteroids. In July 2023, further
CXR revealed a small nodular opacity in the
left upper lung zone (Fig. 1). Chest CT dis-

Fig. 1. Chest X-ray revealed a small nodular opacity in the left upper lung zone.

Thorac Med 2025. Vol. 40 No. 1
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closed a new subpleural solid nodule, approxi-
mately 1 cm in size, with pleural retraction (Fig.
2).

A uniportal video-assisted thoracoscopic
surgery (VATS) was performed for left upper
lobe wedge resection, to clarify the lesion. The
surgery revealed a well-defined, yellowish, soft,
and necrotic lung nodule measuring 1.0 x 0.8 x
0.6 cm (Fig. 3). Pathological analysis showed
necrotizing granulomatous inflammation with
pigmented and separated fungal hyphae, result-
ing in a diagnosis of phaeohyphomycosis (Fig.
4).

Post-surgery, the patient experienced less
dyspnea and was able to tolerate tapering off
oral corticosteroid. His COPD Assessment
Test score dropped from 16 to 7, and his FEV1
improved from 32.1% to 45.5% of predicted
value. COPD treatment was adjusted to olodat-
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Fig. 3. Surgical findings and specimens.

erol/tiotropium. In the meantime, the phaeo-
hyphomycosis was treated with voriconazole,
following the advice of an infectious disease
specialist. However, due to leg edema attrib-
uted to voriconazole, the antifungal treatment
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Fig. 4. High-power field (400x) view of hematoxylin and eosin staining (A) disclosed dematiaceous hyphae with special stains for fungus,
including, (B) Fontana-Masson stain, (C) Periodic acid-Schiff stain, and (D) Grocott-Gomori methenamine silver stain.

was switched to isavuconazole, which was later
discontinued due to a skin rash. After thorough
discussions and shared decision-making, the
antifungal treatment was suspended. One month
later, the patient remained stable without recur-
rent symptoms at the follow-up clinic.

Discussion

We reported the case of a 61-year-old man
with COPD who contracted phaecohyphomy-
cosis, and presented with worsening exertional
dyspnea and a productive cough. Imaging

Thorac Med 2025. Vol. 40 No. 1
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identified a subpleural lung nodule. A wedge
resection was performed, and pathological
findings confirmed necrotizing granulomatous
inflammation with pigmented fungal hyphae.
Post-surgery, the patient exhibited improved
symptoms and FEV1, prompting an adjustment
in COPD treatment.

Phaeohyphomycosis, a fungal infection
caused by darkly pigmented fungi that are
known as dematiaceous or melanized molds,
involves over 150 species and 70 genera [4].
These fungi possess melanin, which acts as a
free radical scavenger and provides protection
against immune system oxidants, aiding their
survival and pathogenicity within human tissues
[5].

Phaeohyphomycosis is an opportunistic
infection with sporadic cases reported in many
regions, particularly in tropical and subtropical
areas. There has been an increasing trend in the
number of cases recently in China [5]. Between
1987 and 2021, 39 cases with phaecohyphomy-
cosis were documented in Taiwan. This rise
may be attributed to heightened awareness,
enhanced diagnostic methods, or environmen-
tal conditions favorable to fungal growth. The
average age at diagnosis is 48 years, ranging
from 2 to 89 years [6]. Major risk factors in-
clude traumas, diabetes, and corticosteroid use,
as noted in 37%, 11%, and 11% of cases, re-
spectively [6]. This infection primarily targets
immunocompromised individuals, but evidence
also shows that hosts without obvious immune
deficiencies can contract the infection [6]. Fur-
thermore, acute exacerbations of COPD have
been found to be associated with fungal infec-
tions [7].

Phaeohyphomycosis can involve a vari-
ety of anatomical sites, including superficial
cutaneous and subcutaneous sites, paranasal
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sinusitis, and even lead to disseminated infec-
tions. This fungal infection is frequently seen
affecting vital organs such as the lungs, where it
can manifest as pneumonia, asymptomatic pul-
monary nodules, or endobronchial lesions [8,9].
Specimens for diagnosis are typically derived
from lung tissues, sputum, or bronchoalveolar
lavage fluid, with findings frequently showing
nonspecific inflammation, necrosis, or granulo-
matous inflammation [10-11].

Some phaeohyphomycosis patients have
exhibited elevated galactomannan index values,
likely due to cross-reactivity [1]. However, re-
search has shown that strains testing positive
for galactomannan antigenemia are often non-
reactive, indicating that the presence of galac-
tomannan might suggest simultaneous invasive
aspergillosis [12]. Monitoring serum aspergillus
IgG can help differentiate the diagnoses and
guide treatment [13].

Although traditional tests have limited ef-
fectiveness in diagnosing phaeohyphomyco-
sis, molecular methods like polymerase chain
reaction and matrix-assisted laser desorption/
ionization-time of flight mass spectrometry are
proving useful for their timely and accurate de-
tection [14-15]. Further studies are necessary to
determine their clinical application.

Phaeohyphomycosis can trigger immune
hyper-responsiveness, resulting in the clinical
features of allergic bronchopulmonary mycosis
(ABPM), which presents as poorly controlled
obstructive lung disease with symptoms like
coughing, shortness of breath, and mucus plug
expectoration [5, 9, 16]. Diagnostic approaches
for ABPM include serology and imaging, with
elevated IgE levels (> 200 IU/ml) indicating
atopy, and levels sometimes surpassing 1000
IU/ml in severe cases. Serum total IgE is a key
biomarker for monitoring disease activity and



Phaeohyphomycosis in a Patient with Chronic Obstructive Pulmonary Disease 93

treatment response [18]. While standardized an-
tigen Kkits test for specific allergens, they don’t
cover all fungi. Eosinophilia is also associated
with ABPM, but must be distinguished from
other causes of high eosinophil counts. Steroid
use can mask eosinophilia in ABPM patients.
Radiologically, ABPM may show non-specific
opacities, migratory consolidations, lung fi-
brosis, bronchiectasis, and pleural thickening.
Treatment focuses on managing fungal infec-
tions, minimizing exposure to environmental
fungi, using immunosuppressants, and improv-
ing airway hygiene [17].

Treatment typically involves surgical exci-
sion of isolated pulmonary nodules in immuno-
competent patients and antifungal therapy using
agents such as intravenous liposomal amphoter-
icin B or mold-active azoles like itraconazole,
voriconazole, or posaconazole, depending on
the severity and specific host factors [19-20].
The prognosis varies, with mortality rates as
high as 55% in cerebral cases, 36% for dissemi-
nated infections, and 25% for pulmonary cases
[6]. Prompt and accurate diagnosis is crucial
for effectively managing phaeohyphomycosis,
given its generally poor response to treatment
[21].

In summary, this case highlights the impor-
tance of recognizing chronic fungal infection as
a potential trigger in COPD patients experienc-
ing deteriorating disease control while under
adequate medical treatment. Timely diagnosis
and proper treatment, including surgery and
specific antifungal medication, result in prompt
improvement in the patient's condition.

Conclusion

In cases of COPD AE where the initial
investigation fails to identify a cause, it is es-

sential to actively exclude various possibilities,
including fungal infections. Our case demon-
strates that the patient's COPD AE was associ-
ated with phaeohyphomycosis, a rare fungal in-
fection. Following surgical intervention and an-
tifungal treatment, the patient's COPD showed
marked improvement.
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A Rare Case of Foreign Body Ingestion
Hsiu-Ping Chou', Kuan-Hsun Lin’

Both younger and older age, as well as mental retardation, are frequent causative factors
in the ingestion of foreign bodies. Such cases are usually sent to the emergency department,
regardless of whether the patients have symptoms or not. We reported the case of a 60-year-
old male patient with dysphagia and nausea who ingested an unusually-shaped object and
was brought to the emergency department. The diagnosis was confirmed by kidney, ureter,
and bladder X-ray exam, the patient’s clinical history, and imaging findings. The location of
the foreign bodies was identified by computed tomography. Surgical treatment was performed
immediately, and successfully removed the foreign bodies. In most cases, ingested foreign
bodies are typically found in the gastrointestinal tract due to spontaneous passage. It is
possible that a foreign body can be removed by endoscopy (success rate >95%). However, in
our case, the foreign bodies had an unusual shape or were in a challenging position; hence,
the endoscopic approach was difficult to perform. Surgical treatment was required to remove

95

them. (Thorac Med 2025; 40: 95-98)

Key words: foreign body ingestion; removal; surgical treatment

Introduction

Foreign body ingestion is commonly seen
in emergency departments, especially among
the pediatric and elderly populations. In the
United States, the incidence of foreign body in-
gestion is approximately 4%, with 1500 patients
dying as a result of this condition annually [1].
Medical interventions are performed in 10% to
20% of patients with foreign body ingestion.
Mental retardation is the common causative

factor among young adults [2].

For the diagnosis of foreign body ingestion
located in the gastrointestinal tract, a thorough
clinical history-taking is important. A simple X-
ray may establish the final diagnosis. However,
if a definitive diagnosis cannot be determined
based on the plain films, computed tomography
(CT) is indicated. In addition, endoscopy can
provide a definitive diagnosis. Here, we present
a rare case of foreign body ingestion.
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Case Report

A 60-year-old unmarried man with a history
of schizophrenia and gastral esophageal reflux
disease, which was being treated, reported a
foreign body sensation in his esophagus and
abdomen after food intake. The patient initially
had the symptoms of dysphagia, both liquids
and solids, but the symptoms were relieved
after a while. No respiratory symptoms were
mentioned. He was sent to the emergency de-
partment after a medical evaluation in an oto-
rhinolaryngology clinic, where no evidence of a
foreign body was revealed during laryngoscopy.

According to the patient’s family, he swal-
lowed a metal object because he felt hungry.
The patient denied that he attempted suicide.
However, no specific finding was noted on the
chest and neck film. The kidney, ureter and
bladder (KUB) exam showed 2 radiopaque ma-
terials in the abdomen (Fig. 1). Non-contrast
enhanced CT of the abdomen was performed,
which revealed 2 extremely high-density ma-
terials. The foreign bodies were found in the
stomach and in the first portion of the duode-
num. Therefore, a chest surgeon was consulted.

Multiple attempts at endoscopy were per-
formed with an Endoloop (Olympus) and
forceps, but the foreign bodies still could not
be removed. Due to the failure of endoscopic
treatment, surgical extraction was planned after
consultation with a general surgeon. Explora-
tion laparotomy was then performed. A C-arm-
guided foreign body localization was conducted
during the operation. Two pieces of a heavy
statue of Buddha (4 x 2 cm in size) were found
in the stomach and a piece of a nut was noted in
the first portion of the duodenum. All of the for-
eign bodies were extracted via gastrotomy (Fig.
2). Subsequently, the gastrotomy was closed.

Thorac Med 2025. Vol. 40 No. 1

*

Fig. 1. A kidney, ureter, and bladder X-ray film. Two metallic foreign
bodies are found in the abdomen.
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Fig. 2. Operative images. Two pieces of a heavy statue of Buddha (4
x 2 cm in size) were found in the stomach and a piece of a nut was
noted in the first portion of the duodenum.
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One Sil-Med drain was placed into a Morrison
pouch. The whole procedure was conducted
smoothly.

Postoperatively, the patient was transferred
to the general ward for monitoring. The postop-
erative care plan was to perform conservative
management, which included enteral nutrition
using a nasojejunal tube, and shifting to oral
feeding as well as daily wound care with anti-
biotic therapy. The patient was discharged 10
days after hospitalization. No nosocomial infec-
tions or other complications were noted.

Discussion

Consultations in the emergency room for
ingestion of a foreign body frequently occur.
However, most cases can be resolved with an
endoscopic procedure [1]. Compared to the for-
eign bodies frequently encountered, including
coins, fish or chicken bone, and food bolus, the
type of foreign body in our case is rarely seen
worldwide.

According to the European Society of
Gastrointestinal Endoscopy, the diagnosis of
foreign body ingestion is established clinically,
and then supplemented with simple radiogra-
phy. When achieving a definitive diagnosis is
difficult, CT (especially in cases with a suspi-
cion of some complications) and endoscopy [3]
are both suitable choices. In the present case,
the plain X-ray film easily revealed the foreign
body due to its metallic composition. CT was
also used to localize the foreign bodies.

There have been several cases of foreign
bodies stuck in the upper gastrointestinal tract
due to accidental swallowing. Commonly in-
gested materials include coins, bones, etc. Re-
tention of food boluses is seen in patients with

pre-existing esophageal lesions [4]. Our case
was rare, since the ingested objects had bizarre
shapes or locations.

The indications for use of endoscopy are
as follows: emergent, urgent, and non-urgent.
Emergent endoscopy should be performed
within the first 2 hours when an individual has
a battery or sharp material stuck in the esopha-
gus. Urgent endoscopy should be performed
within the first 6 hours when a battery or sharp
material is in the stomach. However, for cases
of ingestion of blunt foreign bodies, there is no
indication to perform emergent endoscopy to
remove them, rather, endoscopy is performed in
the first 24 hours. Endoscopy, with its high suc-
cess rate of up to 95.6%, owing to technologi-
cal improvement and advances in staff training
over time, makes it the treatment of choice.
This approach has resulted in a decrease in
both healthcare costs and the rate of associated
complications [5]. In our case, endoscopy was
performed, but it was unsuccessful. Imaging
findings alone were utilized to establish the di-
agnosis and locate the foreign body . Retention
of ingested foreign objects in the duodenum
bulb is rare [4]. Thus, surgical treatment, rather
than the endoscopic approach, was arranged for
the removal of the foreign bodies in this patient
to avoid treatment failure.

Surgical treatment plays an important role
in cases that are unresolvable by endoscopy,
as in our case. Approximately 1.6% of patients
require surgery when esophageal perforation or
failure of endoscopic treatment occurs [4, 6].

Our patient had a satisfactory recovery after
the operation, and had no complications. Since
an appropriate diagnostic strategy and therapeu-
tic plan was used for this case of foreign body
ingestion, the object was removed smoothly.
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Conclusion

An appropriate diagnostic strategy is im-
portant to accurately identify and localize an
ingested foreign body. Then, an optimal thera-
peutic plan can be developed, leading to the
smooth removal of the foreign body.
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