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Prevalence of Chronic Obstructive Pulmonary Disease 
in Cardiac Outpatient Clinics Using Questionnaire and 

Spirometry Screening

Ching-Yi Chen1, Kun-Chou Hsieh2, Shin-Yi Liang3, Yi-Ping Hsiang3, Yu-Feng Wei1

Background: Patients who have COPD may visit cardiac outpatient clinics due to having 
similar symptoms. We aimed to investigate whether a COPD diagnostic questionnaire (CDQ) 
and spirometry can facilitate the early detection of undiagnosed COPD in individuals who visit 
cardiac clinics. 

Methods: A voluntary screening for COPD was conducted for patients who visited 
the cardiac clinics of E-Da hospital. Subjects aged Ÿ35 years and who had at least 1 
cardiovascular comorbidity were eligible for COPD screening with the CDQ and spirometry. 
COPD was defined as a ratio of forced expiratory volume in the first second/forced vital 
capacity less than 0.7 by spirometry. Clinical data, including the presence of COPD symptoms 
and questionnaire scores, were collected for analysis.

Results: A total of 808 patients were enrolled in this study. Of these patients, 21 had a 
FRQ¿UPHG�GLDJQRVLV�RI�&23'��7KH�SUHYDOHQFH�RI�&23'�ZDV�RQO\������LQ�WKH�VXEMHFWV�ZKR�
visited our cardiac clinics. Compared to the non-COPD group, more of the COPD group 
were aged Ÿ70 years and were ex-smokers, and had Ÿ2 COPD symptoms, higher COPD 
$VVHVVPHQW�7HVW�DQG�&'4�VFRUHV��DQG�D�VPRNLQJ�KLVWRU\�RI�PRUH�WKDQ����SDFN�\HDUV��7KH�
SUHYDOHQFH��VHQVLWLYLW\��DQG�VSHFL¿FLW\�DPRQJ�SDWLHQWV�ZLWK�D�&'4�VFRUH�Ÿ�����ZHUH�������
�����DQG������ZLWK�D�ORZ�SRVLWLYH�SUHGLFWLYH�YDOXH�RI����DQG�D�KLJK�QHJDWLYH�SUHGLFWLYH�YDOXH�
RI������

Conclusion:�7KH�SUHYDOHQFH�RI�&23'�LQ�SDWLHQWV�YLVLWLQJ�FDUGLDF�FOLQLFV�ZDV�ORZ�LQ�WKLV�
study. A CDQ score Ÿ21.5 before spirometry screening was more effective for screening 
COPD in this population. (Thorac Med 2020; 35: 96-105) 

Key words: chronic obstructive pulmonary disease, prevalence, questionnaire, screening, spirometry

1Division of Chest Medicine, Department of Internal Medicine, E-Da Hospital, I-Shou University, Kaohsiung, Taiwan
2Division of Thoracic Surgery, Department of Surgery, E-Da Hospital, I-Shou University, Kaohsiung, Taiwan
3Department of Pharmacy, E-Da Hospital, I-Shou University, Kaohsiung, Taiwan
Ching-Yi Chen, Kun-Chou Hsieh, and Shin-Yi Liang contributed to this work equally.
Address reprint requests to: Dr. Yu-Feng Wei, Department of Internal Medicine, E-Da Hospital, I-Shou University, 
No. 1, Yida Road, Jiao-su Village, Yan-chao District, Kaohsiung 824, Taiwan



97COPD Screening in Cardiac Outpatient Clinics

Thorac Med 2020. Vol. 35 No. 3

Introduction

Chronic obstructive pulmonary disease 
(COPD) is a common disease worldwide and 
is currently the seventh leading cause of death 
in Taiwan [1]. Since effective interventions 
and treatment of COPD may reduce morbidity 
and mortality, an early diagnosis of COPD fol-
lowed by an appropriate treatment strategy is 
important to reduce the disease burden. The US 
Preventive Service Task Force recommended 
against screening asymptomatic adults for 
COPD using spirometry. They estimated that 
455 adults between 60 to 69 years of age would 
need to be screened to prevent one exacerbation 
[2]. Moreover, the prevalence of patients with 
COPD is still low among adults with respiratory 
symptoms [3-4]. Several studies have shown 
that using simple screening tools (e.g., ques-
tionnaires, hand-held spirometers) may provide 
a simple method to identify patients with COPD 
[5].  

It is well known that COPD and cardiovas-
cular disease (CVD) share the same risk factors, 
such as older age and cigarette smoking, and 
patients with unrecognized COPD may visit 
cardiac clinics due to the similarity between 
cardiac and COPD clinical symptoms, such as 
dyspnea and chest discomfort. Concomitant 
chronic cardiac disorders are common in pa-
tients with COPD, ranging from 28% to 70% 
[6]. Similarly, COPD is common and often 
under-diagnosed among patients with chronic 
heart disease [6-8]. The aim of the current study 
was to evaluate the prevalence of patients with 
COPD who visit cardiac clinics using a ques-
tionnaire and a portable spirometry.

Methods

Study population
This prospective, voluntary screening study 

was conducted at the cardiac clinics of E-Da 
Hospital in southern Taiwan from May 2012 to 
November 2012. Subjects aged Ÿ35 years and 
who had at least 1 cardiovascular comorbidity 
(including hypertension, cardiovascular disease, 
diabetes, and dyslipidemia) were eligible for 
enrollment in this study. Patients with a previ-
ous diagnosis of chronic lung disease such as 
pulmonary tuberculosis, bronchiectasis, lung 
FDQFHU��OXQJ�¿EURVLV��RU�REVWUXFWLYH�OXQJ�GLVHDVH�
(asthma or COPD), and those who could not 
complete the questionnaire or the spirometry 
test, were excluded. Informed written consent 
was obtained from each patient before joining 
the study. The study protocol was approved by 
the Human Ethics Committee of this institution.

Questionnaire and spirometry evaluation
Clinical data, including demographic infor-

mation, smoking status and intensity, comorbid-
ities, and respiratory symptoms including the 
COPD Assessment Test (CAT) score [9], were 
collected and recorded by trained study staff 
and research assistants using a case report form 
and the Chinese-language version of the COPD 
diagnostic questionnaire (CDQ) (supplementary 
Figure S1) [10]. 

The patients participating in this study un-
derwent spirometry using a portable spirometer 
(Micro Medical MicroLab 3500 Spirometer). 
Patients with a ratio of forced expiratory vol-
ume in the first second (FEV1)/forced vital 
capacity (FVC) of < 0.7 were referred for a 
bronchodilator challenge test. Four puffs of 
salbutamol (Ventolin, GlaxoSmithKline) were 
administered after repeating the spirometry test 
using a body plethysmograph (Vmax 229, Sen-
sorMedics, Yorba Linda, CA). All tests were 
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carried out by the same team of technicians ac-
cording to the recommendations of the Ameri-
can Thoracic Society/European Respiratory So-
ciety [11]. Knudson’s reference equations were 
used to express the predicted spirometry values 
[12].

Each participant was given at least 3 tests 
(with at least 2 reproducible and acceptable 
maneuvers). Results were considered to be re-
producible if the second highest FEV1 and FVC 
values were within 5% of the highest values. 
The highest measured FEV1 value and the cor-
responding FVC value were used for analysis. 
The results of these tests were expressed as the 
percentage of the predicted normal values.

Statistical analysis
Statistical analyses were carried out using 

SPSS version 24.0 (IBM, Armonk, NY, US). 
Continuous parameters are presented as mean ± 
SD, while categorical parameters are presented 
as the number and percentage. Univariate com-
parisons between the COPD and non-COPD 
groups were performed using Student’s t-test 
for independent samples and the Mann–Whit-
ney U-test for normally and abnormally distrib-
uted variables, respectively. Fisher’s exact test 
was used for analysis of categorical variables 

EHWZHHQ���JURXSV��6HQVLWLYLW\��VSHFL¿FLW\��QHJD-
tive predictive values (NPVs), and positive pre-
dictive values (PPVs) of symptoms and CDQ 
scores for the diagnosis of COPD were calculat-
ed. Logistic regression was used to estimate the 
odds ratio (OR) for each symptom, CDQ score, 
DQG�VPRNLQJ�KLVWRU\�RI���������������DQG�����
pack-years (PYs). Two-tailed p values <0.05 
were considered to be statistically significant. 
Receiver operator characteristic (ROC) curve 
analysis was used to determine the optimal cut-
off value of the CDQ score for the diagnostic 
discrimination of COPD.

Results

A total of 808 patients were enrolled and 
completed the CDQ and portable spirometry 
test for this study. Of these patients, 28 met 
the COPD criteria after spirometry screening; 
however, only 21 had a confirmed diagnosis 
of COPD after a bronchodilator challenge test. 
The prevalence of COPD was only 2.6% among 
the subjects who visited our cardiac outpatient 
clinics. Compared to the non-COPD group, sig-
QL¿FDQWO\�PRUH�RI� WKH�&23'�JURXS�ZHUH�DJHG�
Ÿ70 years and were ex-smokers, and had Ÿ2 
COPD symptoms and higher CAT and CDQ 

Table 1.  Clinical Characteristics of the Study Population

Variables COPD  N = 21 Non-COPD  N = 787 P value
Demographic data
 Mean age, years 67.0±10.2 58.8±10.6 <0.001
 Age range, years
    35-39 0(0) 18(2.3) 1.000
    40-49 0(0) 124(15.8) 0.059
    50-59 7(33.3) 259(37.5) 0.821
    60-69 4(19.0) 222(28.2) 0.464
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������� 10(47.6) 128(16.3) 0.001
    Male 18(85.7) 668(84.9) 1.000
    BMI 25.3±4.8 26.8±8.4 0.419
Spirometric data
    FEV1 % predicted 54.1±18.3 79.9±15.6 <0.001
    FVC (L) 2.4 2.5 0.419
    FEV1/FVC (%) 63.1±7.6 91.5±7.0 <0.001
History of smoking
    Non-smokers 3 (14.3) 244 (31.0) 0.148
    Current smokers 5 (23.8) 293 (37.2) 0.208
    Ex-smokers 13 (61.9) 250 (31.8) 0.004
COPD symptoms
    Cough 10 (47.6) 300 (38.1) 0.377
    Sputum production 13 (61.9) 363 (46.1) 0.152
    Shortness of breath 10 (47.6) 296 (37.6) 0.351
��������V\PSWRP 18 (85.7) 563 (71.5) 0.218
��������V\PSWRPV 13 (61.9) 308 (39.1) 0.035
GOLD stage
    1 2 (9.5) –– ––
    2 11 (52.4) –– ––
    3 7 (33.3) –– ––
    4 1 (4.8) –– ––
CAT score
    < 10 17 (81.0) 758 (96.3) 0.008
    10–19 4 (19.0) 27 (3.4) 0.007
�������� 0 (0) 2 (0.3) 1.000
CDQ score
    < 16.5 3 (14.3) 366 (46.5) 0.003
    16.5–19.5 5 (23.8) 155 (19.7) 0.641
    > 19.5 13 (61.9) 266 (33.8) 0.008
���������� 13 (61.9) 185 (23.5) <0.001
Comorbidities
    Hypertension 12 (57.1) 452 (57.4) 0.979
    Cardiovascular disease 13 (61.9) 325 (41.3) 0.059
    Diabetes mellitus 5 (23.8) 454 (57.7) 0.002
    Dyslipidemia 2 (9.5) 257 (32.7) 0.030
Data are presented as mean ± SD or N (%)
BMI = body mass index; CAT = COPD Assessment Test; CDQ = COPD Diagnostic Questionnaire; GOLD = The Global Initiative for Chronic 
Obstructive Lung Disease; COPD = chronic obstructive pulmonary disease; FEV1� �IRUFHG�H[SLUDWRU\�YROXPH�LQ�WKH�¿UVW�VHFRQG��)9&� �IRUFHG�
vital capacity

Table 1.  Clinical Characteristics of the Study Population
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scores (Table 1). 
Subgroup analysis by smoking status and 

intensity showed that smokers in the COPD 
JURXS�KDG�D�VLJQL¿FDQWO\�KLJKHU�PHDQ�DJH�WKDQ�
smokers in the non-COPD group, regardless 
of intensity, but that there were no significant 
differences in the clinical symptom presenta-
tion between the COPD and non-COPD groups 
(Table 2). The ORs of the risks for COPD were 
3.13, 2.36, and 2.54 for a smoking intensity of 
����3<V������3<V��DQG�����3<V��UHVSHFWLYHO\��
but this was not significantly associated with 
clinical symptom presentation (Table 3). The 
prevalence rates of COPD among patients with 
a smoking history of >20 PYs combined with 
more than 1 or 2 COPD symptoms were 4.3% 
and 5.9%, respectively (Table 4).   

The COPD prevalence rate among patients 
with a CDQ score Ÿ21.5 was 6.6%. The sensi-
WLYLW\� DQG� VSHFL¿FLW\�RI� FOLQLFDO� V\PSWRPV�DQG�
COPD scores are shown in Table 5. A CDQ 
score cut-off point of 21.5 had a sensitivity of 
����DQG�VSHFL¿FLW\�RI������ZLWK�D�ORZ�339�RI�
7% and a high NPV of 99% (Figure 1)

Discussion

In this study conducted in cardiac outpatient 
clinics in Taiwan, the prevalence of patients 
with COPD was low (2.6%). Among patients 
with a CDQ score Ÿ21.5, the prevalence was 
6.6%. Use of a CDQ before spirometry was ef-
fective for COPD screening in this population. 

Previous studies have shown that population 
screening of asymptomatic smokers for COPD 
is not cost-effective [2], and that the presence 
of chronic airway symptoms, including dys-
pnea, cough, and phlegm, is associated with the 
incidence of COPD [13-14]. Some studies have 
focused on screening for COPD in individuals 
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7DEOH���  Associations Among Clinical Symptoms and Smoking Intensity in the Diagnosis of COPD

Symptom
All subjects

(n=808)

Smokers < 20 PYs

�Q ����

6PRNHUV������3<V

�Q ����

6PRNHUV������3<V

�Q ����

6PRNHUV������3<V

�Q ����

Cough 1.48 (0.62–3.52) 3.28 (0.54–19.90) 0.96 (0.35–2.63) 0.76 (0.24–2.37) 0.67 (0.19–2.33)

Sputum production 1.90 (0.78–4.63) 1.16 (0.19–7.02) 1.76 (0.60–5.17) 1.51 (0.46–5.01) 1.56 (0.40–6.05)

Shortness of breath 1.51 (0.63–3.59) 1.03 (0.17–6.23) 1.78 (0.66–4.85) 1.22 (0.39–3.81) 1.65 (0.49–5.56)

Smokers <20 PYs 0.32 (0.12–0.88)

6PRNHUV�����3Ys 3.13 (1.13–8.62)

6PRNHUV�����3<V 2.36 (0.97–5.76)

6PRNHUV�����3<V 2.54 (1.06–6.06)

'DWD�ZHUH�SUHVHQWHG�DV�RGGV�UDWLR������FRQ¿GHQFH�LQWHUYDO�
PYs, pack-years

7DEOH���  Prevalence of COPD by Symptoms and Smoking Intensity

Variables N
COPD 

subjects

Prevalence

(%)

All subjects 808 21 2.6

Non-smokers 247 3 1.2

$OO�VPRNHUV������3<V 414 16 3.9

$OO�VPRNHUV������3<V 334 13 3.9

$OO�VPRNHUV������3<V 249 11 4.4

All subjects with 1 or more symptoms 581 18 3.1

��$OO�VPRNHUV������3<V 328 14 4.3

��$OO�VPRNHUV������3<V 265 11 4.2

��$OO�VPRNHUV������3<V 201 10 5.0

All subjects with 2 or more symptoms 321 13 4.0

��$OO�VPRNHUV������3<V 187 11 5.9

��$OO�VPRNHUV������3<V 152 8 5.3

��$OO�VPRNHUV������3<V 117 7 6.0

&'4�VFRUH������� 279 13 4.7

&'4�VFRUH������� 198 13 6.6

CDQ = COPD Diagnostic Questionnaire; PYs, pack-years.
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Fig. 1.  Receiver operator characteristic (ROC) curves of CDQ scores in the diagnosis of 
COPD
AUC = 0.752 (0.654, 0.849) (P<0.001)
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with chronic respiratory symptoms [3-4,15]. 
A previous voluntary lung function screening 
study conducted by Capozzolo et al reported 
a COPD prevalence of 9.8% for subjects aged 
Ÿ35 years combined with a smoking history of 
Ÿ5 PYs or at least 1 chronic respiratory symp-
tom [15]. However, a population-based cohort 
study conducted in Canada found that these 
symptoms were relatively poor at discriminat-
ing undiagnosed COPD patients from subjects 
without COPD in a general population, and that 
they should be used in conjunction with other 
factors such as smoking PYs [4]. These find-
ings are consistent with those of the current 
VWXG\��ZKLFK�VKRZHG�WKDW�PRUH�RI�WKH�LGHQWL¿HG�
COPD patients were ex-smokers, had a higher 
mean age and age t70 years, and had t2 COPD 
symptoms, higher CAT scores and higher CDQ 
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scores than the non-COPD patients. However, 
when stratified by smoking status, there were 
QR� VLJQL¿FDQW�GLIIHUHQFHV� LQ� WKH�FOLQLFDO� V\PS-
tom presentation, indicating that differences in  
symptoms per se were relatively minor between 
the COPD and non-COPD groups. Similarly, 
another cross-sectional study reported by North 
et al found that the prevalence of COPD in 
participants with chronic respiratory symptoms 
was only 2.0% [3]. The prevalence increased 
slightly to 3% when restricting the cohort to 
those aged Ÿ40 years, which is consistent with 
WKH�¿QGLQJ�RI�D�SUHYDOHQFH�RI������LQ�WKH�ZKROH�
population in the current study.

A large proportion of patients with COPD 
also had chronic comorbidities, especially 
CVD, with a reported prevalence of up to 70% 
[6]. Previous studies have also indicated that 
DLUÀRZ�OLPLWDWLRQ�LV�FRPPRQ�LQ�LQGLYLGXDOV�ZLWK�
CVD, and that it is largely underdiagnosed and 
undertreated [7-8]. Screening for COPD in this 
population has therefore been recommended. In 
addition to chronic airway symptoms, patients 
who visit cardiac clinic may have a higher risk 
of having COPD due to cardiovascular comor-
bidities [16]. However, we found a relatively 
low prevalence of COPD in the patients who 
YLVLWHG�RXU�FDUGLDF�FOLQLFV��7KLV�¿QGLQJ�VXJJHVWV�
that the presence of comorbidities, including 
CVD, may not be related to GOLD stage air-
flow severity, and should be treated individu-
ally. Although the COPD prevalence was higher 
in patients with a smoking history of >20 PYs 
combined with COPD symptoms, this approach 
to detecting undiagnosed COPD in this popu-
lation is still not cost-effective. In this study, 
the risk of developing COPD with a smoking 
LQWHQVLW\� RI�����3<V������3<V�� DQG�����3<V�
was similar. Smoking intensity also was not 
VLJQL¿FDQWO\� DVVRFLDWHG�ZLWK� FOLQLFDO� V\PSWRP�

presentation. The prevalence of COPD in pa-
tients with a smoking history of >20 PYs com-
bined with more than 1 or 2 COPD symptoms 
was 4.3% and 5.9%, respectively. Nevertheless, 
our data showed that a CDQ score Ÿ21.5 was 
associated with an increase in the COPD preva-
lence rate to 6.6%, with a low PPV of 7% and a 
high NPV of 99%, which supported the use of 
a questionnaire to select subjects for spirometry 
screening for COPD [17]. 

  There are several limitations to this study. 
First, the study population was limited to those 
individuals who visited cardiac clinics at a sin-
gle institution, which may have led to selection 
bias. Second, histories of passive smoking and 
occupational exposure were not identified in 
this study. Third, the number of COPD patients 
could have been under-estimated if they also 
had a CVD such as heart failure, which may 
have led to a restrictive spirometric pattern and 
a falsely normal FEV1/FVC ratio. 

In conclusion, in this study conducted in 
cardiac outpatient clinics in Taiwan, the preva-
lence of patients with COPD was low. The use 
of the CDQ to select a subject for spirometry 
screening for COPD was more effective. A 
CDQ score Ÿ21.5 yielded a 6.6% prevalence 
rate, and those with a score < 21.5 had a high 
probability of not having COPD.
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Use of Radial Probe Endobronchial Ultrasound (EBUS) 
in Diagnosing Atypical Pulmonary Infection

Biing-Ru Wu1, Chia-Hung Chen1,2, Wen-Chien Cheng1,3, Wei-Chun Chen1,3, Chih-Yu 
Chen1, Wei-Chih Liao1,2,3, Chih-Yen Tu1,2, Wu-Huei Hsu1,2

Background: Bronchoscopy with radial probe endobronchial ultrasonography (EBUS) 
has been utilized to assess peripheral pulmonary lesions and to identify parenchymal lung 
lesions for biopsy. However, there is no information on the use of bronchoscopy with EBUS in 
the diagnosis of atypical pulmonary infection. Identifying the unknown pathogens responsible 
for atypical pulmonary infections remain a diagnostic challenge. Therefore, we investigated 
the usefulness of bronchoscopy with EBUS in the diagnosis and management of patients with 
atypical pulmonary infection. 

Methods: The diagnostic yields of EBUS from patients with atypical pulmonary infection 
treated in a tertiary university hospital between December 2007 and December 2010 were 
analyzed retrospectively.

Results: A total of 78 patients with atypical pulmonary infection were enrolled in the 
study. The majority of those patients (n=57, 73%) also had underlying disease, such as 
diabetes mellitus (n=26) or malignancy (n=12). A total of 78 microorganisms were isolated 
or identified by histopathology, including Mycobacterium tuberculosis (n=59), Aspergillus 
(n=8), Cryptococcus (n=6), Pneumocystis jiroveci (n=3), and mucormycosis (n=2). The 
GH¿QLWLYH�GLDJQRVLV�UDWH�XVLQJ�(%86�ZDV��������Q �����LQFOXGLQJ�������IRU�Mycobacterium 
tuberculosis (51/59), 87.5% for Aspergillus (7/8), 100% for Pneumocystis jiroveci (3/3) and 
mucormycosis (2/2), and 16.7% for Cryptococcus (1/6). EBUS examination assisted in both 
the diagnosis (82.0%) and management (78.2%) of patients. Pneumothorax, which occurred 
in 2 patients (3%), was the only complication. 

Conclusion: Bronchoscopy with EBUS is a useful diagnostic tool for patients with 
atypical pneumonia. This technique can be particularly helpful in diagnosing patients without 
DQ�LGHQWL¿HG�SXOPRQDU\�LQIHFWLRQ�SDWKRJHQ��(Thorac Med 2020; 35: 106-115) 

Key words: endobronchial ultrasound, atypical pulmonary infection

1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, China Medical University 
Hospital, Taichung, Taiwan; 2School of Medicine, China Medical University, Taichung, Taiwan; 3Hyperbaric Oxygen 
Therapy Center, China Medical University Hospital, Taichung, Taiwan
Address reprint requests to: Dr. Wei-Chih Liao, Division of Pulmonary and Critical Care Medicine, Department of 
Internal Medicine, China Medical University Hospital, Taichung, Taiwan; No. 2, Yude Road, Taichung, Taiwan



107EBUS in Atypical Pneumonia

Thorac Med 2020. Vol. 35 No. 3

Introduction

7KH�GHYHORSPHQW� RI� D� SXOPRQDU\� LQ¿OWUDWH�
and/or nodule may represent a particularly omi-
nous sign and remain a diagnostic challenge 
[1]. Although diagnostic techniques continue to 
improve, accurate diagnosis of unknown radio-
ORJLF�SXOPRQDU\�LQ¿OWUDWLRQ�LV�VWLOO�GLI¿FXOW�>���@��
Several diseases may present with a pulmonary 
LQ¿OWUDWH�DQG�PLPLF�EDFWHULDO�SQHXPRQLD�>�@��$�
delay in resolution of the pulmonary infiltrate 
or a lack of response to initial antibiotic treat-
ment should trigger consideration of an atypical 
pathogen infection, such as Mycobacterium tu-
berculosis, fungus, or virus. The use of empiric 
antibiotic therapy can lead to increased mortal-
ity and cost [8-10]. Bronchoscopy examination 
with a smear and culture of the bronchoalveolar 
ODYDJH�ÀXLG��%$/)��KDV�EHHQ�VXFFHVVIXO�LQ�HV-
tablishing the diagnosis of pulmonary infection 
[11]. Unfortunately, diagnosis of most invasive 
pulmonary infections, such as fungal infections, 
must rely on histology [12-13]. Radial probe 
HQGREURQFKLDO� XOWUDVRQRJUDSK\� �(%86��� D� UH-
cently introduced technique, has been utilized 
to assess peripheral pulmonary lesions and to 
identify parenchymal lung lesions for biopsy 
>��@��(%86�RIIHUV�WKH�EHQH¿WV�RI�YLVXDOL]LQJ�WKH�
SDUDEURQFKLDO� VWUXFWXUH�� FRQ¿UPLQJ� WKH�SUHFLVH�
location of the peripheral lung lesions, and im-
proving the diagnostic yield of lung cancer [15-
16]. However, no studies have focused on the 
UROH�RI�(%86�DV�D�GLDJQRVWLF�WRRO�LQ�WKH�GLDJQR-
sis of non-bacterial pneumonia, also known as 
“atypical pneumonia”. Therefore, a retrospec-
tive study was performed to ascertain the value 
RI�(%86�LQ�DVVLVWLQJ�WKH�GLDJQRVLV�DQG�PDQDJH-
ment of patients with atypical pneumonia.

Methods

Enrolled Patients
A retrospective collection and review of 

data from patients who underwent bronchos-
FRS\�ZLWK�(%86�DW�&KLQD�0HGLFDO�8QLYHUVLW\�
+RVSLWDO� �D� �����EHG� WHUWLDU\� FDUH�� XQLYHUVLW\�
DI¿OLDWHG�KRVSLWDO�� LQ�7DLZDQ�EHWZHHQ�'HFHP-
ber 2007 and December 2010 was performed. 
The study was approved by the China Medical 
University Hospital Internal Review Board 
�'05���,5%�������DQG�WKH�UHTXLUHPHQW�IRU�LQ-
formed consent.

$� WRWDO�RI�������SDWLHQWV�XQGHUZHQW�(%86�
during the study period, and 78 patients were 
finally diagnosed with a non-bacterial pulmo-
nary infection, a so-called “atypical pulmonary 
infection”, including M. tuberculosis and fungal 
infection. These patients underwent bronchos-
FRS\�H[DPLQDWLRQ�ZLWK�(%86�EHFDXVH�RI�XQH[-
SODLQHG�SXOPRQDU\�LQ¿OWUDWHV�RU�QRGXODU�OHVLRQV��
3ULRU� WR�(%86�� WKHVH����SDWLHQWV� XQGHUZHQW�
FKHVW�;�UD\��FKHVW�FRPSXWHG�WRPRJUDSK\��&7���
Gram staining of sputum, bacterial culture of 
sputum, acid-fast staining of sputum, and M tu-
EHUFXORVLV�FXOWXUH�ZLWKRXW�D�GH¿QLWLYH�GLDJQRVLV

Bronchoscopy Procedure and Equipment
The location of the lesion was determined 

initially using traditional posteroanterior chest 
radiography with or without chest CT. All pa-
WLHQWV� XQGHUZHQW� EURQFKRVFRS\� �,7�����2O\P-
SXV��7RN\R�� -DSDQ���(%86�ZDV�SHUIRUPHG�
XVLQJ� DQ� HQGRVFRSLF� XOWUDVRXQG� V\VWHP� �(8�
0����2O\PSXV��DQG�D����0+]�PLQLDWXUH�UDGLDO�
SUREH� �80�6��±��5��2O\PSXV���$IWHU� ORFDO�
anesthesia with lidocaine, a bronchoscope was 
LQWURGXFHG� WUDQVQDVDOO\��$Q�(%86�SUREH�ZDV�
inserted through the working channel into the 
WDUJHW�EURQFKXV��EDVHG�RQ�UDGLRJUDSKLF�¿QGLQJV��
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When the location of the target lesion was iden-
WL¿HG�SUHFLVHO\�E\�(%86��WKH�(%86�SUREH�ZDV�
PDUNHG�ZLWK�FRORUHG�WDSH�DJDLQVW�WKH�RUL¿FH�RI�
the working channel of the bronchoscope. Then, 
WKH�(%86�SUREH�ZDV�SXOOHG�RXW� VORZO\��:KHQ�
WKH�(%86�SUREH� WUDQVGXFHU� UHDFKHG� WKH�RUL¿FH�
of the subsegmental bronchus, the distance be-
tween the colored tape on the probe and the ori-
¿FH�RI�WKH�ZRUNLQJ�FKDQQHO�ZDV�PHDVXUHG�E\�DQ�
DVVLVWDQW��7KH�(%86�SUREH�ZDV�WKHQ�FRPSOHWHO\�
ZLWKGUDZQ��7UDQVEURQFKLDO� ELRSV\� �7%%���
brushings, and bronchoalveolar lavage were 
performed without fluoroscopic guidance. No 
H[WHQGHG�ZRUNLQJ� FKDQQHO� �JXLGH� VKHDWK��ZDV�
left in situ. Bronchoscopy procedures were per-
formed by 2 pulmonary attending physicians, 
each with more than 4 years of training and 
experience in bronchoscopy and in performing 
>200 bronchoscopy procedures per year.

'H¿QLWLRQ
The definitive diagnosis of pulmonary tu-

EHUFXORVLV��7%��ZDV�FRQ¿UPHG�E\�WKH�SUHVHQFH�
of M. tuberculosis�FXOWXUHG�LQ�VSXWXP�RU�%$/)��
or a pathologic report of TBB. The diagnoses 
of invasive fungal infections, including Asper-
gillosis, Cryptococcal disease, and mucormy-
FRVLV��ZHUH�DOO�PDGH�E\�(%86�ZLWK�7%%��7KH�
diagnosis of Pneumocystis jiroveci pneumonia 
�3-3��ZDV�PDGH�E\�(%86�ZLWK�ELRSV\� DQG�
XVH�RI� SRO\PHUDVH� FKDLQ� UHDFWLRQ� �3&5���$I-
WHU� WKH�(%86�H[DPLQDWLRQV� DQG� LQWHUYHQWLRQDO�
procedures were completed, the usefulness of 
(%86� LQ� DVVLVWLQJ� WKH�GLDJQRVLV� RI� WKHVH�SD-
tients with atypical pneumonia was evaluated. 
(%86�H[DPLQDWLRQV�WKDW�PHW���RI�WKH�IROORZLQJ�
criteria were considered to have had a positive 
UROH�LQ�WKH�GLDJQRVLV������PDGH�WKH�GLDJQRVLV��D�
WHQWDWLYH�GLDJQRVLV�ZDV� FRQ¿UPHG� DIWHU�(%86�
H[DPLQDWLRQ�� ���� FKDQJHG� WKH�GLDJQRVLV�� D� WHQ-

WDWLYH�GLDJQRVLV�ZDV� FKDQJHG� DIWHU�(%86�H[-
DPLQDWLRQ������SURYLGHG�DGGLWLRQDO�LQIRUPDWLRQ��
provided new information for diagnosis.

��(%86�H[DPLQDWLRQV�ZHUH�FRQVLGHUHG�QRQ�
EHQH¿FLDO� LI� WKH\�SURYLGHG�QR�DGGLWLRQDO� LQIRU-
PDWLRQ��7KH�(%86�H[DPLQDWLRQV�ZHUH� FRQVLG-
HUHG� WR� KDYH�KHOSHG�PDQDJHPHQW� LI� ���� D� QHZ�
decision on a patient’s management was made 
DIWHU�(%86�H[DPLQDWLRQ��RU�����WKH�H[DPLQDWLRQ�
FRQ¿UPHG�FXUUHQW�PDQDJHPHQW�

Statistical analysis
Data were analyzed using SPSS for Win-

GRZV�� YHUVLRQ������ �&KLFDJR�� ,/��86$���&RQ-
tinuous variables were reported as mean ± 
VWDQGDUG�GHYLDWLRQ� �6'�� DQG� FRPSDUHG�XVLQJ�
2-tailed Student’s t-tests. Categorical variables 
were reported as the numbers of patients and 
percentages.

Results

Patient Characteristics, Underlying Diseases, 
and Pathogens

'XULQJ� WKH� VWXG\�SHULRG�� ���SDWLHQWV� ����
PDOHV�DQG����IHPDOHV��ZLWK�D�PHDQ�DJH�RI������
\HDUV��������\HDUV��UDQJH��������\HDUV��ZHUH�GL-
DJQRVHG�DV�KDYLQJ�DW\SLFDO�SQHXPRQLD��7DEOH�����
0RVW� SDWLHQWV� �Q ���� �������KDG� FKURQLF� XQ-
derlying diseases or associated medical condi-
tions; the most common concomitant conditions 
ZHUH�GLDEHWHV�PHOOLWXV���������DQG�PDOLJQDQF\�
���������$�WRWDO�RI����RUJDQLVPV�ZHUH�LVRODWHG�
or identified by histopathology, including M. 
tuberculosis��Q �����$VSHUJLOOXV��Q ����&U\SWR-
FRFFXV��Q ����3QHXPRF\VWLV�MLURYHFL��Q ����DQG�
PXFRUP\FRVLV� �Q ��� �7DEOH� ����)LJXUH��� VXP-
marizes the diagnostic yield of direct examina-
WLRQ�RI�VSHFLPHQV�REWDLQHG�IURP�(%86�JXLGHG�
VPHDU�� FXOWXUH�� DQG�KLVWRSDWKRORJ\��2I� WKH����
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patients eventually proven to be infected with M. 
tuberculosis��(%86�JXLGHG� VPHDUV�ZHUH�SRVL-
tive in 11 patients, cultures were positive in 46 
patients, and tissue specimens were positively 
LGHQWLILHG� LQ� ���SDWLHQWV��)RU� WKH����SDWLHQWV�
eventually diagnosed with fungal infections, 
QRQH�RI� WKH�(%86�JXLGHG� VPHDUV� RU� FXOWXUHV�
was positive. All of these patients with fungal 

SQHXPRQLD�ZHUH�GLDJQRVHG�EDVHG�RQ�(%86�
guided TBB.  

,QÀXHQFH�RI�(%86�([DPLQDWLRQV�RQ� WKH�'L-
DJQRVLV�DQG�0DQDJHPHQW�RI�3DWLHQWV

(%86�ZDV� FRQVLGHUHG�KHOSIXO� LQ� UHDFK-
LQJ� D� GLDJQRVLV� IRU� ��� ��������RI� ���SDWLHQWV��
7KH�GLDJQRVWLF� UDWHV� RI�(%86� IRU� WKH�YDULRXV�

Table 1.��&KDUDFWHULVWLFV�DQG�8QGHUO\LQJ�'LVHDVHV�RI�3DWLHQWV�ZLWK�$W\SLFDO�3QHXPRQLD��Q ���

1XPEHU��Q����

$JH��\U�
Sex
  Male
��)HPDOH
Underlying diseases
  Diabetes
  Malignancy
  Hypertensive cardiovascular disease
  Congestive heart failure
  Obstructive pulmonary disease
  Chronic kidney disease
  Renal transplantation
  CVA
  HIV infection
  Alcoholism
  Autoimmune disease
No underlying disease

60.2 ± 17.5

���������
���������

���������
���������
���������
�������
�������
�������
�������
�������
�������
�������
�������

���������

Table 2.��3URSRUWLRQ�RI�$W\SLFDO�3QHXPRQLD�'LDJQRVHG�E\�(%86�DLGHG�7%%�RU�%UXVKLQJ

1XPEHU��Q����
Proportion of lesions diagnosed 

E\�7%%�RU�EUXVK�XVLQJ�(%86

Type of pulmonary infection

  Pulmonary TB

  Aspergillus

  Cryptococcus

  Pneumocystis jiroveci

  Mucormycosis

��������

����������

���������

�������

�������

�������

���������

��������

��������

�������

�������
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Ϯϱ�
�

)LJ�����&RPSDULVRQ�RI�UHVXOWV�XVLQJ�(%86-aided specimens for diagnosis of M tuberculosis

�7%� or fungal infections by smear, culture, or pathology 

Fig. 1.��&RPSDULVRQ�RI�UHVXOWV�XVLQJ�(%86�DLGHG�VSHFLPHQV�IRU�GLDJQRVLV�RI�M tuberculosis��7%��RU�IXQJDO�LQIHFWLRQV�E\�
smear, culture, or pathology.

Table 3.��,QÀXHQFH�RI�(%86�DLGHG�([DPLQDWLRQV�RQ�WKH�'LDJQRVLV�RI�3DWLHQWV�ZLWK�$W\SLFDO�,QIHFWLRQ

Category 1XPEHU�RI�SDWLHQWV��Q����

Assisting diagnosis

  Made diagnosis

  Changed diagnosis

1R�EHQH¿W

�����������

�����������

�����������

�����������

pathogens responsible for atypical pneumonia 
ZHUH�������IRU�M. tuberculosis��������IRU�$V-
SHUJLOOXV�� ����� IRU�PXFRUP\FRVLV�� ����� IRU�
3QHXPRF\VWLV� MLURYHFL�� DQG������� IRU�&U\SWR-
FRFFDO� GLVHDVH� �7DEOH� ����(%86�H[DPLQDWLRQV�
SURYLGHG� D� GH¿QLWLYH�GLDJQRVLV� IRU� ���SDWLHQWV�
�������� DQG� FKDQJHG� WKH�GLDJQRVLV� RI� ���SD-
WLHQWV� ���������+RZHYHU�� ���SDWLHQWV� UHFHLYHG�
QR�GLDJQRVWLF�EHQH¿W�IURP�(%86�H[DPLQDWLRQV��
including 8 with M. tuberculosis, 1 with Asper-
JLOORVLV��DQG���ZLWK�&U\SWRFRFFDO�GLVHDVH��7DEOH�
����7KH�PRVW�FRPPRQ�GLDJQRVWLF�PHWKRGV�XVHG�
to confirm the diagnosis in these 14 patients 

were video-assisted thoracoscopic surgery 
�9$76��ZLWK�ZHGJH�UHVHFWLRQ��Q ����&7�JXLGHG�
ELRSV\��Q ����DQG�VSXWXP�FXOWXUH��Q ���

7KH�(%86�H[DPLQDWLRQV�KHOSHG�LQ�WKH�PDQ-
DJHPHQW�RI������������RI����SDWLHQWV��LQFOXGLQJ�
in making new decisions for 14 patients and 
FRQ¿UPLQJ�FXUUHQW�PDQDJHPHQW� LQ����SDWLHQWV��
(%86�H[DPLQDWLRQV�ZHUH�QRW�EHQH¿FLDO�IRU����
SDWLHQWV��LQFOXGLQJ���SDWLHQWV�ZLWK�M. tuberculo-
sis, 5 with Cryptococcal disease, 2 with Asper-
JLOORVLV��DQG���ZLWK�3QHXPRF\VWLV�MLURYHFL��Q ���
�7DEOH����

)LJXUH���VKRZV� WKH�GLDJQRVWLF�HIIHFW�RI� UD-
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RI�%$/)�SXEOLVKHG� IRU� SDWLHQWV�ZLWK�QHXWUR-
penic fever or hematologic malignancy with 
SQHXPRQLD�UDQJHG�EHWZHHQ�����DQG�����>���
��@��7KH�FOLQLFDO�DSSOLFDWLRQ�RI�(%86�EHJDQ�LQ�
WKH�HDUO\�����V�>��@��:KHQ�VRQRJUDSKLF�LPDJHV�
of peripheral lesions are seen all around the 
probe on the screen, the probe can then be con-
VLGHUHG� VLWXDWHG�ZLWKLQ� WKH� WDUJHW��(%86�ZDV�
documented to improve the diagnostic yield for 
lung cancer because of its ability to navigate to 
VSHFL¿F�SXOPRQDU\�VHJPHQWV�DIIHFWHG�E\�PDOLJ-

Table 4.��,QÀXHQFH�RI�(%86�DLGHG�([DPLQDWLRQV�RQ�WKH�0DQDJHPHQW�RI�3DWLHQWV�ZLWK�$W\SLFDO�,QIHFWLRQ

Category 1XPEHU�RI�SDWLHQWV��Q����

Helped with management

��&RQ¿UPHG�PDQDJHPHQW

  Changed management

1R�EHQH¿W

�����������

�����������

�����������

�����������

Ϯϲ�
�

)LJ�����%HQHILW�RI�XVLQJ�(%86�DLGHG�VSHFLPHQV�in changing the diagnosis or management of 

0�WXEHUFXORVLV��7%�� fungal infections, or Pneumocystis jiroveci pneumonia �3-3�

Use “changed” in the figure below. 

GLDO�SUREH�(%86�LQ�FKDQJLQJ�WKH�GLDJQRVLV�DQG�
management based on the infectious etiology. 
Patients with Pneumocystis jiroveci received 
WKH�PRVW� EHQH¿W� IURP�(%86�JXLGHG� H[DPLQD-
tions, while patients with M. tuberculosis re-
FHLYHG�WKH�OHDVW�EHQH¿W�IURP�WKH�H[DPLQDWLRQV�

Discussion

Bronchoscopy is a helpful tool to determine 
the etiology of pneumonia. The diagnostic yield 

Fig. 2.� �%HQH¿W�RI�XVLQJ�(%86�DLGHG�VSHFLPHQV� LQ�FKDQJLQJ� WKH�GLDJQRVLV�RU�PDQDJHPHQW�RI�M tuberculosis� �7%��� IXQJDO�
infections, or Pneumocystis jiroveci�SQHXPRQLD��3-3��8VH�³FKDQJHG´�LQ�WKH�¿JXUH�EHORZ�
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nancy. In theory, peripheral lung lesions that are 
not visualized with conventional bronchoscopy 
FDQ�EH�SUHFLVHO\�ELRSVLHG�XQGHU� UDGLDO�(%86�
JXLGDQFH��(%86�DLGHG�7%%�RU�%$/)�FDQ�QDYL-
gate to the precise location of the pulmonary 
infection by direct visualization. However, few 
VWXGLHV�KDYH� IRFXVHG�RQ� WKH�YDOXH�RI�(%86� LQ�
diagnosing pneumonia, especially atypical pul-
monary infections. Our retrospective study has 
VKRZQ� WKDW�(%86�FDQ�EH�XVHIXO� LQ� GLDJQRVLQJ�
and managing patients with atypical pneumo-

nia, especially those patients with underlying 
disease not responding to empiric antimicrobial 
therapy. The overall assistance in diagnosis was 
�������DQG�LQ�PDQDJHPHQW���������7KLV�VWXG\�
has shown that the diagnostic rate for cases of 
atypical pneumonia caused by M. tuberculosis, 
Aspergillosis, mucormycosis, Cryptococcal 
disease, and PJP was higher than in previous 
VWXGLHV� >�����@�DIWHU� WKH� LQWURGXFWLRQ�RI�(%86�
�)LJXUH����

The definitive diagnosis of active pulmo-

Ϯϳ�
�

)LJ�����6XPPDU\�RI�GLDJQRVWLF�PHWKRGV�XVHG�for all patients with atypical pneumonia 

�

8QGHUZHQW�EURQFKRVFRS\�ZLWK�(%86��3DWLHQWV�
diagnosed as having atypical pneumonia by various 

methods. 
1 ��

Pulmonary TB 
1 ��

Aspergillus 
1 �

Cryptococcus
1 �

PJP
1 �

Mucormycosis
1 �

(%86�

1 ��������

(%86�

1 ��������

(%86�

1 ���������

(%86�

1 ���������

(%86�

1 ����������

Surgery 

1 ���������

CT-guided

1 ���������

Surgery 

1 ��������

CT-guided

1 ��������

Sputum 

1 ��������

Fig. 3.  Summary of diagnostic methods used for all patients with atypical pneumonia.

Ϯϳ�
�

)LJ�����6XPPDU\�RI�GLDJQRVWLF�PHWKRGV�XVHG�for all patients with atypical pneumonia 

�

8QGHUZHQW�EURQFKRVFRS\�ZLWK�(%86��3DWLHQWV�
diagnosed as having atypical pneumonia by various 

methods. 
1 ��

Pulmonary TB 
1 ��

Aspergillus 
1 �

Cryptococcus
1 �

PJP
1 �

Mucormycosis
1 �

(%86�

1 ��������

(%86�

1 ��������

(%86�

1 ���������

(%86�

1 ���������

(%86�

1 ����������

Surgery 

1 ���������

CT-guided

1 ���������

Surgery 

1 ��������

CT-guided

1 ��������

Sputum 

1 ��������
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Because patients with PJP frequently 
produce little or no sputum and harbor low 
numbers of organisms, the method of choice 
to obtain a specimen is open lung biopsy or 
bronchoscopy with TBB. Currently, PJP is di-
agnosed more often in non-HIV immunocom-
promised patients. The quantities of P jiroveci 
in these patients are generally low, making 
detection more difficult [24]. PJP is currently 
diagnosed by detection of organisms in respira-
tory secretions or tissue [25]. In our study, 2 of 
3 patients were diagnosed by pathology, and 
1 was diagnosed by polymerase chain reac-
WLRQ��3&5��WHVWLQJ�RI�(%86�ZLWK�%$/)��7KHVH�
patients all had either leukemia or renal trans-
plantation. An early diagnostic yield of PJP can 
assist in determining an accurate treatment for 
WKHVH� LPPXQRFRPSURPLVHG�SDWLHQWV�� ,Q�)LJXUH�
2, the infectious pathogens were classified as 
TB, fungus, and PJP. The diagnosis of PJP ben-
H¿WV�PRUH� IURP�(%86�JXLGHG�SURFHGXUHV� WKDQ�
does the diagnosis of TB or fungal pneumonia. 
7KHUHIRUH�� HDUOLHU�(%86�DLGHG�7%%�RU�%$/)�
can help physicians accurately determine the di-
agnosis and management of these immunocom-
promised patients clinically suspected of having 
PJP infection.

The diagnostic yield of Cryptococcus in-
fection is small, and the diagnostic rate was 
ORZ��Q �����������6L[�SDWLHQWV�ZLWK�SXOPRQDU\�
Cryptococcus infection presented with solitary 
pulmonary nodules that were smaller than the 
nodules seen with other types of pulmonary 
LQIHFWLRQ������FP�YV������FP��p ��������0RVW�RI�
the patients with non-diagnostic Cryptococcal 
SQHXPRQLD� ����������� UHTXLUHG� VXUJLFDO� LQWHU-
YHQWLRQ�WR�FRQ¿UP�WKH�GLDJQRVLV��6L]H�LV�DQ�LP-
portant factor influencing the diagnostic yield 
[26], and the smaller size of pulmonary nodules 
seen with Cryptococcus infection certainly 

nary TB usually requires the isolation of M. tu-
berculosis from respiratory secretions, and up to 
6 weeks may be required to identify M. tuber-
culosis from culture specimens [18]. Delays in 
diagnosis and treatment have been recognized 
as an important cause of death in patients with 
SXOPRQDU\�7%� >��@��$� UHFHQW� VWXG\� IRXQG� WKDW�
WKH�DGGLWLRQ�RI�(%86�WR�D�GLDJQRVWLF�EURQFKRV-
copy increases the incidence of a TB diagnosis 
>��@�� DQG� WKH�XVH�RI�(%86�JXLGHG� WUDQVEURQ-
chial needle aspiration can increase the diag-
nostic yield in the investigation of suspected 
LQWUDWKRUDFLF�7%�>��@��,Q�RXU�VWXG\�������������
patients were diagnosed with pulmonary TB by 
(%86�ZLWK�7%%�RU�%$/)��$V�VKRZQ�LQ�)LJXUH�
���PRVW�RI�RXU�SDWLHQWV��Q ���������ZHUH�GLDJ-
QRVHG� IURP�(%86�JXLGHG� VSHFLPHQ� FXOWXUHV��
However, 11 patients were diagnosed from 
(%86�JXLGHG� VSHFLPHQ� VPHDUV�� DQG����ZHUH�
diagnosed based on the pathology report from 
the TBB. Pathology or specimen smear studies 
usually identify M. tuberculosis infection within 
��ZHHN��%URQFKRVFRS\�ZLWK�(%86�QRW�RQO\�LQ-
creased the diagnostic accuracy of M. tubercu-
losis but also shortened the diagnostic period.

)XQJL� UHSUHVHQW� D�PDMRU� FDXVH� RI� QRQ�
UHVROYLQJ�SQHXPRQLD��)XQJL�PD\� FRORQL]H� WKH�
respiratory tract, and invasive fungal infection 
PXVW�EH�FRQ¿UPHG�E\�D�SRVLWLYH�VSHFLPHQ�FXO-
ture from a sterile site or by characteristic his-
topathology [22]. However, blood cultures are 
limited in sensitivity, and cultures from non-
VWHULOH�VLWHV�DUH�YHU\�GLI¿FXOW�WR�LQWHUSUHW�GXH�WR�
contamination or colonization [23]. Bronchos-
FRS\�ZLWK�(%86�FDQ�DFFXUDWHO\�ORFDOL]H�WKH�OH-
sion and increase the overall diagnostic yield of 
invasive pulmonary fungal infection, including 
Aspergillus and mucormycosis. Therefore, the 
(%86�DLGHG�GLDJQRVLV� RI� DOO� RXU� SDWLHQWV�ZLWK�
IXQJDO�LQIHFWLRQ�ZDV�EDVHG�RQ�7%%��)LJXUH����
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presents a lower diagnostic yield. Therefore, if 
the peripheral lung lesions are <2 cm, surgical 
intervention should be considered to diagnose 
atypical pneumonia.

Inappropriate use of antibiotics for the 
treatment of suspected pneumonia is widely 
SUHYDOHQW� >�@��(PSLULF� DQWLELRWLF� WKHUDS\� LV� RI-
ten continued despite negative culture results. 
One study reported that patients who received 
empiric antibiotics >4 days had increased mor-
tality [10].

Our retrospective study has shown that 
(%86�FDQ� DOVR�EH�XVHIXO� LQ� DVVLVWLQJ� WKH�GL-
agnosis and management of an atypical pul-
monary infiltrate, especially in those patients 
with negative bacterial studies. The overall fre-
TXHQF\�RI�(%86�DVVLVWLQJ�WKH�GLDJQRVLV�LV�KLJK��
and includes assistance in both establishing an 
accurate diagnosis and changing the diagnosis. 
7KH� LQÀXHQFH�RI�(%86�RQ� WKH�PDQDJHPHQW�RI�
an atypical infection was also noteworthy, and 
involved both confirming and changing the 
PDQDJHPHQW��,Q�DGGLWLRQ��WKH�XVH�RI�(%86�GXU-
ing bronchoscopy procedures resulted in a low 
incidence of complications. Pneumothorax oc-
FXUUHG�LQ�RQO\���SDWLHQWV������

Some limitations in this study warrant men-
WLRQLQJ��)LUVW�� WKLV�ZDV� D� UHWURVSHFWLYH� VWXG\�
with a limited number of patients with atypical 
pulmonary infection, and therefore the sensitiv-
LW\�� VSHFL¿FLW\�� DQG�SUHGLFWLYH�YDOXH� FDQQRW� EH�
determined. Second, not all patients with atypi-
cal pulmonary infection underwent bronchos-
FRS\�ZLWK�(%86�� VR� WKH� UHVXOWV� RI� RXU� VWXG\�
could not be extended to all patients with atypi-
cal pulmonary infection. Third, we began using 
(%86� URXWLQHO\� LQ� WKH�GLDJQRVLV� RI� XQNQRZQ�
pulmonary lesions in our hospital after 2007, 
so we cannot compare the differences in diag-
nostic rates between conventional bronchos-

FRS\�DQG�EURQFKRVFRS\�ZLWK�(%86�GXULQJ�WKLV�
WLPH��)RXUWK��ZH�KDG�D�OLPLWHG�QXPEHU�RI�FDVHV��
Therefore, further study investigating predictors 
RI�WKH�GLDJQRVWLF�DFFXUDF\�RI�(%86�ZLWK�UHJDUG�
to atypical pneumonia is suggested. 

,Q� FRQFOXVLRQ��(%86�DLGHG�7%%�RU�%$/)�
is useful in diagnosing and managing pneumo-
nia that has not responded to empiric antibiotic 
WUHDWPHQW��(%86� LV� YDOXDEOH� LQ� DVVLVWLQJ�ZLWK�
the diagnosis and management of patients with 
atypical pneumonia, resulting in the avoidance 
of unnecessary antibiotic usage.

References

  1. Kim TH, Kim SJ, Ryu YH, et al. Differential CT features 
of infectious pneumonia versus bronchioloalveolar 
FDUFLQRPD� �%$&��PLPLFNLQJ�SQHXPRQLD��(XU�5DGLRO�
2006; 16: 1763-8.

  2. Danés C, González-Martín J , Pumarola T, et al . 
Pulmonary infiltrates in immunosuppressed patients: 
analysis of a diagnostic protocol. J Clin Microbiol 2002; 
40: 2134-40.

  3. Kovacs JA, Gill VJ, Meshnick S, et al. New insights 
into transmission, diagnosis, and drug treatment of 
Pneumocystis carinii pneumonia. JAMA 2001; 286: 
2450-60.

�����0DHUWHQV� -��9DQ�(OGHUH� -��9HUKDHJHQ� -��et al. Use of 
circulating galactomannan screening for early diagnosis 
of invasive aspergillosis in allogeneic stem cell transplant 
UHFLSLHQWV��-�,QIHFW�'LV���������������������

�����5RVyQ� %�� )HUQiQGH]�6DEp� 1�� &DUUDWDOj� - �� et al . 
&RQWULEXWLRQ�RI� D� XULQDU\� DQWLJHQ� DVVD\� �%LQD[�12:��
to the early diagnosis of pneumococcal pneumonia. Clin 
Infect Dis 2004; 38: 222-6.

  6. Lin SM, Ni YL, Kuo CH, et al��(QGREURQFKLDO�XOWUDVRXQG�
increases the diagnostic yields of polymerase chain 
reaction and smear for pulmonary tuberculosis. J Thorac 
&DUGLRYDVF�6XUJ��������������������

  7. Horinouchi H, Yamao S, Gotoh S, et al. [Two cases of 
invasive pulmonary aspergillosis mimicking pneumonia 
in lung cancer patients]. Nihon Kokyuki Gakkai Zasshi 



115EBUS in Atypical Pneumonia

Thorac Med 2020. Vol. 35 No. 3

�����������������
�����6WHUOLQJ�75��+R�(-��%UHKP�:7��et al. Diagnosis and 

treatment of ventilator-associated pneumonia--impact on 
VXUYLYDO��$�GHFLVLRQ�DQDO\VLV��&KHVW��������������������

�����6LQJK�1��5RJHUV�3��$WZRRG�&:��et al. Short-course 
empiric antibiotic therapy for patients with pulmonary 
LQ¿OWUDWHV� LQ� WKH� LQWHQVLYH�FDUH�XQLW��$�SURSRVHG�VROXWLRQ�
for indiscriminate antibiotic prescription. Am J Respir 
Crit Care Med 2000; 162: 505-11.

10. Aarts MA, Brun-Buisson C, Cook DJ, et al. Antibiotic 
management of suspected nosocomial ICU-acquired 
infection: does prolonged empiric therapy improve 
RXWFRPH"�,QWHQV�&DUH�0HG�������������������

����:LOOFR[�3$��%HQDWDU�65��3RWJLHWHU�3'��8VH�RI�WKH�ÀH[LEOH�
¿EUHRSWLF�EURQFKRVFRSH�LQ�GLDJQRVLV�RI�VSXWXP�QHJDWLYH�
SXOPRQDU\�WXEHUFXORVLV��7KRUD[�������������������

����:DOVK�7-��$QDLVVLH�(-��'HQQLQJ�':��et al. Treatment of 
aspergillosis: clinical practice guidelines of the Infectious 
Diseases Society of America. Clin Infect Dis 2008; 46: 
327-60.

13. Pappas PG, Kauffman CA, Andes D, et al. Clinical 
practice guidelines for the management of candidiasis: 
�����XSGDWH� E\� WKH� ,QIHFWLRXV�'LVHDVHV�6RFLHW\� RI�
$PHULFD��&OLQ�,QIHFW�'LV������������������

����+�UWHU�7��+DQUDWK� 3�� (QGREURQFKLDO� VRQRJUDSK\��
IHDVLELOLW\�DQG�SUHOLPLQDU\�UHVXOWV��7KRUD[���������������
67.

15. Kuo CH, Lin SM, Chen HC, et al. Diagnosis of peripheral 
lung cancer with three echoic features via endobronchial 
XOWUDVRXQG��&KHVW�������������������

16. Yang MC, Liu WT, Wang CH, et al. Diagnostic value 
of endobronchial ultrasound-guided transbronchial lung 
ELRSV\� LQ�SHULSKHUDO� OXQJ�FDQFHUV�� -�)RUPRV�0HG�$VVRF�
�����������������

����%RHUVPD�:*��(UMDYHF� =�� YDQ� GHU�:HUI�76�� et al . 
Bronchoscopic diagnosis of pulmonary infiltrates in 

granulocytopenic patients with hematologic malignancies: 
BAL versus PSB and PBAL. Respir Med 2007; 101: 317-
25.

18. Gruson D, Hilbert G, Valentino R, et al. Utility of 
¿EHURSWLF�EURQFKRVFRS\�LQ�QHXWURSHQLF�SDWLHQWV�DGPLWWHG�
WR�WKH�LQWHQVLYH�FDUH�XQLW�ZLWK�SXOPRQDU\�LQ¿OWUDWHV��&ULW�
&DUH�0HG���������������±���

����&RUGDQL�6��0DQQD�$��9LJQDOL�0��et al. Bronchoalveolar 
lavage as a diagnostic tool in patients with hematological 
PDOLJQDQFLHV�DQG�SQHXPRQLD�� ,QIH]�0HG���������������
13.

20. Chao TY, Chien MT, Lie CH, et al��(QGREURQFKLDO�
ultrasonography-guided transbronchial needle aspiration 
increases the diagnostic yield of peripheral pulmonary 
OHVLRQV��D�UDQGRPL]HG�WULDO��&KHVW�������������������

21. Sun J, Teng J, Yang H, et al���(QGREURQFKLDO�XOWUDVRXQG�
guided transbronchial needle aspiration in diagnosing 
LQWUDWKRUDFLF� WXEHUFXORVLV��$QQ�7KRUDF�6XUJ������� ����
2021-7.

22. [No authors listed] Sputum-smear-negative pulmonary 
tuberculosis: controlled trial of 3-month and 2-month 
UHJLPHQV�RI�FKHPRWKHUDS\��/DQFHW�����������������

����3DEORV�0pQGH]�$�� 6WHUOLQJ�75�� )ULHGHQ�75��7KH�
relationship between delayed or incomplete treatment and 
all-cause mortality in patients with tuberculosis. JAMA 
������������������

����/LQ�60��&KXQJ�)7��+XDQJ�&'��et al. Diagnostic value 
of endobronchial ultrasonography for pulmonary 
WXEHUFXORVLV�� -�7KRUDF�&DUGLRYDVF�6XUJ����������������
84.

25. Bulpa P, Dive A, Sibi l le Y. Invasive pulmonary 
aspergillosis in patients with chronic obstructive 
SXOPRQDU\�GLVHDVH��(XU�5HVSLU�-�������������������

26. Bille J. New nonculture-based methods for the diagnosis 
of invasive candidiasis. Curr Opin Crit Care 2010; 16: 
460-4.



116

Thorac Med 2020. Vol. 35 No. 3

PD-1/PD-L1 Inhibitors in Stage IV Non-Small Cell Lung 
Cancer - A Single Medical Center Experience
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Introduction

Lung cancer has a relatively poor outcome. 
For patients treated with chemotherapy only, the 
median overall survival (OS) was around 1 year 
[1]. The discovery of the PD-1/ PD-L1 pathway 
and PD-1/PD-L1 inhibitors was a breakthrough 
for lung cancer treatment during this decade, 

and offers a twilight of hope for lung cancer 
patients [2-4]. However, our data on the use of 
immune checkpoint inhibitors (ICIs) in lung 
cancer is mostly based on clinical trials, with 
selected patient cohorts. Herein, we report the 
experience of a medical center in Taiwan using 
PD-1/PD-L1 inhibitors to treat stage IV non-
small cell lung cancer (NSCLC).
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with increased risk of disease progression and 
death. Statistical analyses were performed using 
IBM SPSS Statistics V23.

Results

Between September 2016 and October 
2019, 52 lung cancer patients received treat-
ment with PD-1/PD-L1 inhibitors at MacKay 
Memorial Hospital. We excluded 5 patients that 
died within 2 months after the first ICI treat-
ment, and 4 small cell lung cancer and 5 stage 
III NSCLC patients that received ICIs as con-
solidation therapy after concurrent chemoradia-
tion therapy. Thirty-eight patients were included 
for final analysis. Patient characteristics are 
listed in Table 1. Of the 38 patients, 23 (60.5%) 
received pembrolizumab, 8 (21.1%) received at-
ezolizumab, and 7 (18.4%) received nivolumab; 
22 (57.9%) of the 38 patients received ICIs as 
monotherapy and 16 (42.1%) were given a che-
motherapy combination. Patients treated with 
atezolizumab were more likely to have been 
given combined chemotherapy, as 6 out of 8 
patients that had atezolizumab also had chemo-
therapy at the same time. In comparison, only 1 
out of 7 patients treated with nivolumab and 8 
out of 23 patients treated with pembrolizumab 
had combined chemotherapy. All patients with 
a high PD-L1 expression (>=50%) received 
pembrolizumab. Twelve patients had an EGFR 
mutation, and all of them received ICIs after 
EGFR tyrosine kinase inhibitor treatment fail-
ure.

For the entire cohort, median PFS was 6.2 
months (95% CI, 5.3 to 7.1 months), and me-
dian OS had not been reached as of this writing 
(Figure 1). One patient had no measurable le-
sion at the start of ICI treatment and had not de-
veloped a new lesion after that, so that patient 

Materials and methods

After approval by the institutional review 
board of MacKay Memorial Hospital, patients 
registered in the lung cancer registry program 
of this hospital who received treatment with 
PD-1/PD-L1 inhibitors from September 2016 
to October 2019 were identified. The PD-1/
PD-L1 inhibitors included in this analysis were 
pembrolizumab, nivolumab, atezolizumab and 
durvalumab. 

The following variables were gathered for 
analysis: age, sex, smoking history, EGFR or 
ALK mutation, Eastern Cooperative Oncol-
ogy Group (ECOG) performance status at the 
time of first ICI treatment, PD-L1 expression 
proportion of the tumor, treatment prior to ICIs, 
combination therapy given with ICIs, response 
at first evaluation, best response to ICI treat-
ment, and types and grades of immune-related 
adverse effects (irAE). Dates of the following 
ZHUH�DOVR� UHFRUGHG�� ,&,� LQLWLDWLRQ��¿UVW� HYDOXD-
tion for treatment response, disease progression 
after ICI treatment, last OPD follow-up and 
death. 

Response to ICI treatment was defined 
according to Response Evaluation Criteria 
in Solid Tumors version 1.1 (RECIST 1.1). 
Kaplan-Meier analysis was used to estimate OS 
and progression-free survival (PFS). OS was 
calculated from the date of first ICI treatment 
until the date of death. PFS was calculated from 
WKH�GDWH�RI�¿UVW� ,&,� WUHDWPHQW�XQWLO� WKH�GDWH�RI�
growth of a target lesion or the development 
of a new lesion. Log-rank testing was used to 
assess the relationship of PFS and OS with 
the variables. The Pearson correlation coef-
ficient was used to evaluate the correlation of 
variables. Univariate Cox proportional hazards 
analysis was used to examine factors associated 



118 Kuan-Chih Kuo, Wen-Jui Wu, et al.

Thorac Med 2020. Vol. 35 No. 3

was not evaluable for treatment response. At 
¿UVW�HYDOXDWLRQ�RI�,&,�WUHDWPHQW�IRU�WKH�UHPDLQ-
ing 37 patients, 12 (32.4%) had progressive 
disease (PD), 14 (37.8%) had stable disease (SD) 
and 11 (29.7%) had a partial response (PR). The 
average time from initiation of ICI treatment 

to first evaluation of treatment response was 
2.2 months (S.D. 1.1). As for the best response 
during ICI treatment, 2 patients with stable dis-
HDVH�DW�¿UVW�HYDOXDWLRQ�ZHQW�RQ�WR�KDYH�D�SDUWLDO�
response later; the others showed no change. 
5HVSRQVH�DW�¿UVW�HYDOXDWLRQ�FRUUHODWHG�YHU\�ZHOO�
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Figure 1. A. Median PFS, B. Median OS of the whole cohort.  
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with best response to ICI treatment (r = 0.961, p 
< 0.001).

The median PFS for patients that had PD 
during the first evaluation was 1.7 months 
�����&,�� ���� WR� ����PRQWKV���ZKLFK� LV� VLJQL¿-
cantly shorter than that of patients with SD (6.3 
months, 95% CI, 0.0 to 17.5 months, p <0.001) 
and PR (13.7 months, 95% CI: 3.8 to 24.1 
months, p <0.001). The median OS was also 
significantly shorter for patients with PD (7.2 
months, 95% CI, 3.7 to 10.7 months) compared 
to those with SD (not reached, p <0.01) and PR 
(not reached, p =0.03) (Figure. 2). 

Univariate Cox proportional hazards analy-
sis (Table 2) revealed that patients with adeno-
carcinoma or ECOG status 0-1 had better PFS. 
Patients with ECOG 0-1 also had better OS 
than those with ECOG 2-4. In our cohort, both 
PFS and OS were related to age, gender, EGFR 
mutation status, PD-L1 expression, combined 
treatment with chemotherapy, or the presence 
of an irAE. 

Thirteen (34.2%) patients had a recorded 
irAE. The most common irAE was hepatitis in 5 
patients, followed by skin rash in 4 patients. In 
terms of irAE management, 10 patients with a 
JUDGH���LU$(�UHFHLYHG�QR�VSHFL¿F�WUHDWPHQW��DQG�
2 patients with a grade 2 irAE were treated with 
oral steroid. One patient treated with pembro-
lizumab developed grade 3 colitis with a grade 
1 skin rash; IV steroid was given for treatment 
of the colitis and pembrolizumab was withheld 
for 2 months. After the patient recovered fully 
from the colitis, the doctor maintained the oral 
steroid and resumed pembrolizumab use. There 
was no recurrent irAE after that.

Discussion

Previous clinical trials have shown that the 
objective response rate (ORR) of PD-1/PD-L1 
inhibitors use in PD-L1-unselected lung cancer 
patients was around 15% to 30%, and PFS was 
around 3 to 9 months [2, 3, 5-8]. Although our 

 
Figure 2. Kaplan-Meier analysis comparing A. PFS, B. OS in patients with a different 
response at initial evaluation.  
* p <0.001 for SD vs PD and PR vs PD,  
+ p <0.01 for SD vs PD,  
ū p=0.03 for PR vs PD.  

 

 

 

 

 

 

 

 

 

 

Fig. 2.  Kaplan-Meier analysis comparing A. PFS, B. OS in patients with a different response at initial evaluation. 
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study population was heterogeneous and rela-
tively small, our treatment efficacy was com-
parable to that of previous clinical trials, with 
ORR of 28% and PFS of 6.2 months. Durable 
response was also a strength of PD-1/PD-L1 
inhibitors [9, 10]. Our study found there was 
a durable response, with a median duration of 
response of 13.7 months. Overall, PD-1/PD-L1 
inhibitors were shown to be as effective in the 
real world as in clinical trials.

Lack of a predictive marker has been a 
major problem in selecting patients for ICI 
treatment. The tumor PD-L1 level predicted 
treatment response in some trials, but was not 
predictive in others. In general, a high PD-L1 
expression predicts a better response for pem-
brolizumab, but not for nivolumab and atezoli-
zumab [4, 8, 11]. In our cohort, we also found 
that tumor PD-L1 expression was not related to 
WKH�HI¿FDF\�RI�3'���3'�/��LQKLELWRUV��8QLYDUL-
ate Cox proportional hazards analysis of our 
cohort showed that patients with a better ECOG 

performance status had better PFS and OS than 
those with a poor performance status. As pa-
tients with a poor performance status may be 
less capable of generating an immune response 
WR�¿JKW�FDQFHU��WKLV�LV�D�UHDVRQDEOH�¿QGLQJ��8QL-
variate analysis also showed that patients with 
adenocarcinoma had better PFS than patients 
with squamous cell carcinoma. But the histol-
ogy of cancer is related to gender and smoking 
status, so we performed a multivariate Cox 
proportional hazards analysis with variables 
including histology, gender, EGFR mutation, 
and smoking status. The result showed that 
the hazard ratio for adenocarcinoma vs non-
adenocarcinoma was 1.03 (95% CI, 0.77 to 1.37, 
p=0.85). So, in our cohort, a better ECOG sta-
tus was the only predictor for a better outcome 
before ICI treatment. 

We also found a predictor for longer PFS 
and OS after ICI use. Treatment response 
evaluated at 2 months after initiation of ICIs is 
predictive of PFS and OS. Patients with PD had 
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VLJQL¿FDQWO\�ZRUVH�3)6�DQG�26�WKDQ�WKRVH�ZLWK�
SD or PR. A previous study showed that depth 
of response correlated well with PFS and OS 
for NSCLC patients receiving PD-1 inhibitors 
[12]. However, pseudo-progression had been 
an issue when evaluating treatment response 
to ICIs for various types of cancer, including 
NSCLC [13]. So, some suggested maintaining 
ICI use after progression. In 2019, Fujimoto et 
al reported a retrospective study of 542 NSCLC 
patients [14], in which they observed pseudo-
progression in 14 (3%) at a median time of 1 
month. We found that the response at 2 months 
correlated very well with best response for the 
whole treatment course. Two of 14 patients with 
SD went on to be PR later and both received 
local radiotherapy between SD and PR. So, for 
patients treated with ICIs, 2 months may be the 
optimal time to evaluate treatment response.

Conclusion

The efficacy of PD-1/PD-L1 inhibitors in 
this real-world analysis was comparable to that 
reported in previous clinical trials. Response at 
2 months after initiation of ICIs is a good pre-
dictor for PFS and OS.
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Gender Differences in Caregiver Burden with 
Ventilator-Dependent Patients

Jui-Fang Liu1,2,3,4, Shu-Jane Wang5, Jui-O Chen3,6, Tien-Pei Fang4,7, Hui-Ling Lin4,7,8

Introduction: Ventilator-dependent patients require skillful and extraneous care during 
daily tasks, and this can elevate the stress level and increase the burden of caregivers. This 
study examined the gender-related differences in caregivers’ burden caused by caring for 
ventilator-dependent patients. 

Methods: This retrospective cross-sectional study was conducted on caregivers of 
ventilator-dependent patients in southern Taiwan. A survey was conducted that included basic 
demographic information on the patients and caregivers, and used the Burden Assessment 
Scale (BAS) scores for 4 domains, comprising a total of 21 questions (physical burden, n=5; 
SV\FKRORJLFDO�EXUGHQ��Q ���VRFLDO�EXUGHQ��Q ���¿QDQFLDO�EXUGHQ��Q ���

Results: A total of 128 caregivers of both genders, aged 50.8±12.8 years, were recruited 
(men: n=59; women: n=69). Most of these caregivers were children of the patient or the 
spouse of the patient (83.1% for men and 78.3% for women), and received no social welfare. 
)HPDOH�FDUHJLYHUV�H[KLELWHG�VLJQL¿FDQWO\�KLJKHU�%$6�VFRUHV� WKDQ�GLG�PDOH�FDUHJLYHUV��7KH�
higher physiological burden (P<.016) for women was attributed to lack of sleep and torso 
pain, whereas the higher psychological burden (P<.021) was attributed to loss of appetite and 
fear of the patient’s disease deteriorating. The higher social burden (P<.041) was due to their 
being unable to handle household chores and being forced to change personal plans. 

Conclusion: The results revealed that female caregivers of ventilator-dependent patients 
encountered a greater burden than men, including physiological, psychological, and social 
EXUGHQV��\HW�WKH�¿QDQFLDO�EXUGHQ�ZDV�VLPLODU��(Thorac Med 2020; 35: 122-131) 

Key words: gender, caregiver burden, ventilator-dependent patient
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support. Male caregivers handle stress by ap-
plying more effective strategies, resulting in 
lower levels of anxiety and depression, and a 
decreased burden [5-6,18]. The complexity of 
caring for ventilator-dependent patients requires 
skill and extraneous care during daily tasks, and 
places greater stress and more of a burden on 
caregivers than caring for patients with other 
diseases. Since the caregiving burden differs 
between genders, we wanted to investigate the 
LQÀXHQFH�RI�JHQGHU�RQ�WKH�EXUGHQ�RI�FDULQJ�IRU�
ventilator-dependent patients.

Materials and methods

Participants
The present retrospective cross-sectional 

study was reviewed and approved by the Insti-
tutional Review Board of the Zuoying Armed 
Forces General Hospital in Taiwan. Informed 
consent was obtained from the participants. 
Questionnaires were distributed to caregivers 
of ventilator-dependent adult patients who had 
used a ventilator >6 hours per day for more 
than 21 days. The caregivers were defined as 
those who made surrogate decisions, paid the 
medical expenses, and were the primary family 
members caring for the patient.

Measures 
The structured questionnaire included de-

mographic information on ventilator-dependent 
patients and their caregivers and Burden As-
sessment Scale (BAS) scores. Patient charac-
teristics included age, gender, Barthel activi-
ties of daily living index scores, Karnofsky 
performance status scale scores, consciousness 
status, and hospital readmission rate. Caregiver 
characteristics were age, marital status, educa-
tional degree, income, and current health condi-

Introduction

With the advances in technology, mechani-
cal ventilators have become a life-saving tool, 
resulting in increased life expectancy. However, 
the proportion of patients requiring prolonged 
mechanical ventilation support has increased 
from 4% to 13%, leaving family members to 
care for patients after they are discharged from 
hospital. “Ventilator-dependent patients” refers 
to patients under mechanical ventilation for 
more than 6 hours per day and longer than 21 
days [1]. Caregivers of ventilator-dependent 
patients may encounter an excessive physical, 
SV\FKRORJLFDO�� VRFLDO�� DQG�¿QDQFLDO� EXUGHQ� >��
8]. 

Studies have shown that caregivers of pa-
tients with chronic disease encounter cultural 
FRQÀLFWV�UHJDUGLQJ�JHQGHU�>����@��0RVW�FDUHJLY-
ers are the wives of chronic patients; they have 
limited social resources and low psychological 
health. Their tasks include caring for their fam-
ily members, performing household chores, 
and managing the burden resulting from the 
patients’ ailments, mental status, and social life. 
The burden and stress levels of female caregiv-
ers are greater than those of male caregivers, 
resulting in a higher risk of developing depres-
sion [2-3,5,11-14]. Without proper training and 
education, caregivers for patients with chronic 
disease can easily develop high-level anxiety 
and low self-esteem. With limited resources, fe-
male caregivers suffer a greater burden, and this 
may lead to anger, anxiety, depression, panic, 
uncertainty, loneliness, and decreased well-
being [15-17].

However, male caregivers take on more 
obligations and have limited mental and social 
support compared with women, despite having 
higher self-esteem and more socioeconomic 
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tion. The Barthel activities of daily living index 
contains 10 items of daily living activities, and 
each item is scored as 0, 5, or 10 points. The 
Karnofsky performance status scale is a tool for 
assessing functional impairment and classifies 
patients into 1 of 4 categories: 4 for normal, 3 
for assistance required, 2 for disabilities, and 1 
for terminal status.

The BAS comprises 4 domains with a total 
of 21 questions (physical burden, n=5; psycho-
logical burden, n=6; social burden, n=6; and 
financial burden, n=4). A 5-point Likert scale 
was used to score the BAS domains, and higher 
scores represented higher levels of caregiver 
burden. Sampling adequacy was measured us-
ing the Kaiser–Meyer–Olkin coefficient of 

0.828, because a value of 0.8–1 indicated ade-
quate sampling. Content validity was examined 
XVLQJ�&URQEDFK¶V�Į� FRHIILFLHQWV� RI� ������ DQG�
0.923 for reliability and validity, respectively.

Data analysis
Data were analyzed using SPSS (version 

23.0, IBM Inc., NY, USA), and presented as 
means ± standard deviation for continuous 
variables and as numbers (percentages) for cat-
egorical variables. The statistical analysis meth-
ods employed were the independent sample t 
test for continuous variables and chi-square test 
for categorical variables. P<.05 was considered 
VWDWLVWLFDOO\�VLJQL¿FDQW�

Fig. 1.  Flow diagram of caregiver enrollment Use “Incomplete questionnaires” above.
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Results

In all, 302 questionnaires were adminis-
tered to screened caregivers; 174 questionnaires 
were excluded because they were incomplete or 
the responders were not the primary caregivers. 
A total of 128 primary caregivers (59 men and 
69 women) for 128 ventilator-dependent pa-
tients participated in the survey, with an overall 
response rate of 42%, as shown in Figure 1. 

With regard to demographic characteristics, 
patients were more likely to be elderly, with 
a mean age of 80.37±11.67 years for the male 
caregiver group and 76.07±14.42 years for the 

female caregiver group. The average ventilator-
use duration for patients was 23.64±24.48 
months for the male caregivers and 21.36±25.27 
months for the female caregivers. Patients were 
predominantly functionally dependent (Barthel 
index >20), and categorized as disabled and re-
quired physical assistance (Karnofsky scale 1, 
2, and 3). Nearly 50% of patients had readmis-
sions within 1 year. No statistical differences 
between the 2 groups regarding patient charac-
teristics were observed (Table 1). 

The mean age of the caregivers was 52.03± 
10.96 years for men versus 50.75±12.81 years 
for women. The caregivers in both groups were 

Table 1.  Demographic Characteristics of Ventilator-Dependent Patients

Characteristics Men (N=59) Women  (N=69) P

Age (y) 80.37±11.66 76.07±14.42 0.069

Duration of ventilator use (mo) 23.64±24.48 21.36±25.27 0.606 

Barthel index 0.212

  0-20 20 (33.90%) 22 (31.88%)

  21-60 24 (40.08%) 37 (53.62%)

  61-90 15 (25.42%) 10 (14.49%)

Karnofsky Scale 0.409

  2- assistance needed 3 (5.08%) 5 (7.25%)

  3- unable to self-care 20 (33.90%) 30 (43.48%)

  4- terminal status 36 (61.02%) 34 (49.28%)

Consciousness status 0.441 

Conscious 20 (33.90%) 31 (44.92%)

Unconscious 39 (66.11%) 38 (55.08%)

Readmissions during 1 year 0.355

0 29 (49.10%) 31 (44.92%)

1 18 (30.15%) 27 (39.13%)

2 7 (11.86%) 5 (7.25%)

3 5 (8.47%) 6 (8.70%)
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predominantly the patients’ children and did not 
receive social welfare (93.22% vs. 84.05%). 
More caregivers had higher educational degrees 
(52.54 vs. 39.13%). An annual income of >US$ 
21,000 was most frequent among male caregiv-

ers (52.54% vs. 41.13%). Most caregivers (70% 
of caregivers in both groups) felt their health 
status had worsened. However, no statistical 
differences in caregivers’ characteristics be-
tween genders were observed (Table 2).

Table 2.  Demographic Characteristics of Caregivers

Characteristics Men (N=59) Women (N=69) P
Age (y) 52.03±10.96 50.75±12.81 0.548
  >65 9 (15.25%) 10 (14.49%) 0.098
  46-65 33 (50.93 %) 38 (55.07%)
  <45 17 (28.81% ) 21 (30.43%)
Relation to patient 0.765

Parents 1 (1.69%) 5 (7.25%)
Spouse 5 (8.47%) 16 (23.19%)
Child 47 (79.66%) 39 (56.52%)
Other relatives 6 (10.17%) 9 (12.04%)

Under social welfare 4 (6.78%) 11 (15.94%) 0.090
55 (93.22%) 58 (84.06%)

Education                                        0.062
Illiterate 0 (0.0%) 3 (4.35%)
Elementary school 2 (3.39%) 10 (14.49%)
Secondary school 26 (44.07%) 29 (42.03%)
College 31 (52.54%) 27 (39.13%)

Religion 0.528
None 10 (16.95%) 13 (18.84%)
Buddhism/Taoism 43 (72.88%) 47 (65.12%)
Christian/Catholic 6 (10.17%) 7 (10.14%)
Others 0 (0.0%) 2 (2.90%)

Annual household income (US dollars) 0.095
Below $7,000 8 (13.56%) 10 (14.49%)
$7,000–$14,000 6 (10.17%) 20 (28.99%)
$14,000–21,000 14 (23.73%) 12 (17.39%)
$21,000–28,000 13 (22.03%) 09 (13.04%)
Above $28,100 18 (30.51%) 18 (26.09%)

Self-reported health status 0.211
Very poor 10 (16.95%) 19 (27.54%)
Poor 31 (52.54% 36 (52.17%)
Normal 14 (23.73%) 13 (18.84%)
Healthy 4 (6.78%) 1 (1.45%)
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The BAS results (Table 3) revealed that 
the total BAS score of female caregivers was 
significantly higher (54.01±14.39 vs. 48.97± 
12.27, P=0.036) than that of the male caregiv-
ers. Figure 2 illustrates the comparisons of the 
4 domains of BAS scores between males and 
females. The physical burden scores were sig-
nificantly higher in female than in male care-
givers (9.88 ± 2.58 vs. 11.59±4.21, P=0.013). 
The factors contributing to physical burden in-

FOXGHG�LQVXI¿FLHQW�VOHHS�DQG�WRUVR�SDLQ��P=0.013 
and P=0.007, respectively). The psychological 
EXUGHQ� IRU� IHPDOH� FDUHJLYHUV�ZDV� VLJQL¿FDQWO\�
higher than that for male caregivers (15.75±4.50 
vs. 14.00±3.85, P=0.021), because the female 
caregivers reported a loss of appetite (2.62± 1.12 
vs. 2.19±0.95, P=0.021) and fear of the patient’s 
disease deteriorating (3.88 ± 0.97 vs. 3.42±0.95, 
P=0.008). Female caregivers also encountered 
a greater social burden than men (14.39±4.55 

Table 3.  Comparisons of Burdon Assessment Scores of Caregivers (Mean ± SD)

Domains/Items Men (N=59) Female (N=69) P

Total scores 48.97±12.27 54.01±14.39 0.036点

Physiological burden 9.88±3.58 11.59±4.21 0.016点

Lack of sleep or rest 2.59±1.11 3.12±1.21 0.013点

Constant tiredness/restlessness 2.63±1.04 2.99±1.13 0.067

Torso pain 2.44±0.95 3.00±1.30 0.007点

Worsening of physiological status or illness 2.22±0.94 2.49±1.26 0.168

Psychological burden 14.00±3.85 15.75±4.50 0.021点

Loss of appetite 2.19±0.95 2.62±1.12 0.021点

Feeling pressured and anger 2.58±1.07 2.74±1.20 0.425

Frustration and helplessness 2.69±1.10 3.03±1.15 0.097

)HHOLQJ�RI�FDUH�LQVXI¿FLHQF\ 3.12±1.19 3.48±1.15 0.086

Fear of patient’s disease deterioration 3.42±0.95 3.88±0.97 0.008点

Social burden 12.78±4.22 14.39±4.55 0.041点

Neglecting the care of other family members 2.51±0.97 2.80±1.23 0.148

Unable to handle household chores 2.44±0.93 2.83±1.16 0.043点

Time constraints 2.59±1.05 2.87±1.13 0.158

Change in personal plans 2.56±1.05 2.97±1.08 0.032点

Less interaction with friends and families 2.68±0.99 2.93±1.18 0.202

Financial burden 12.31±4.46 12.28±4.80 0.971

Decreased income due to joblessness 2.25±1.28 2.58±1.49 0.193

High medical bills leading to frugal lifestyle 3.22±1.36 3.14±1.36 0.756

Increased expenses due to caretaker fees 3.61±1.36 3.46±1.39 0.552

)LQDQFLDO�GLI¿FXOWLHV�GXH�WR�PHGLFDO�ELOOV� 3.22±1.34 3.09±1.40 0.585
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vs. 12.78±4.22, P=0.041), including being un-
able to handle household chores (2.83±1.16 vs. 
2.44±0.93, P=0.043) and having to change their 
personal plans (2.97±1.08 vs. 2.56±1.05, P= 
0.032). No significant differences in financial 
burden were observed between the 2 groups.

Discussion

In this cross-sectional study, we found that 
female caregivers of ventilator-dependent pa-
tients endured greater physiological, psycholog-
ical, and social burdens than male caregivers, 
VSHFL¿FDOO\�ZLWK�UHJDUG�WR�ODFN�RI�VOHHS�RU�UHVW��
torso pain, loss of appetite, fear of the patient’s 
disease deteriorating, inability to handle house-
hold chores, and changes in personal plans. 

Most caregivers in our study were middle-

aged without social welfare, which was simi-
lar to the situations of caregivers of patients 
with multiple chronic conditions [2,18-19]. 
Compared with male caregivers of ventilator-
dependent patients, female caregivers were con-
fronted with a greater overall burden (Table 3). 
First, their physiological burden was greater be-
cause of a lack of rest and sleep as well as torso 
pain, revealing that they encountered excessive 
physical work. Studies have shown that female 
caregivers tend to assume more responsibility 
and self-sacrifice than male caregivers, which 
is associated with cultural background [10,20]. 
In traditional Chinese culture, middle-aged 
women must typically care for their children as 
well as their aging parents. They assume more 
obligations, such as caring for 2 to 3 genera-
tions of family members in addition to perform-

Fig. 2.  Burden assessment outcomes between groups
Note: *P <0.05

P= 0.016* P= 0.021* P= 0.041* P= 0.971
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ing 5 times the household chores as men [21]. 
In addition to their daily work, women caring 
for a ventilator-dependent family member must 
be constantly alert to life-threatening problems 
of the patient, leading to a lack of sleep and 
physical discomfort [4,18,22]. Studies have 
also reported that the greater burden on female 
caregivers of chronic patients increases the like-
lihood that the female caregivers will become 
ill, and jeopardizes their physical condition, 
leading to chronic fatigue, insomnia, gastric ul-
cers, back pain, or weight changes [3-4,18,23-
25]. Female caregivers have reported a greater 
psychological burden than men, with loss of 
appetite and fear of the patient’s condition de-
teriorating. Studies have revealed similar con-
cerns for female caregivers because they tend 
to develop a stronger bond with the patient and 
are reluctant to leave them alone [25-26]. Thus, 
they have a greater emotional burden that may 
be expressed as anger, anxiety, depression, sad-
ness, pain, uncertainty, or reduced well-being. 
The psychological burden can be reflected in 
temperament and appetite [15-16, 25].

The social burden of female caregivers was 
greater than that of male caregivers because the 
IHPDOH�FDUHJLYHUV�VDFUL¿FHG�WKHLU�SHUVRQDO�SODQV�
and neglected household chores. This may 
be attributed to the complexity of caring for 
ventilator-dependent patients who have a high 
mortality rate and a higher complication and 
readmission rate, which demands greater caring 
skills1. Ventilator-dependent patients require 
frequent physiotherapy and ventilator trouble-
shooting, in addition to feeding and changes 
in position. Caregivers must constantly be 
aware of secretion problems to prevent suffoca-
tion and hypoxemia, and prioritize this above 
household chores. Second, culture influences 
personal behavior and roles. Female caregivers 

IDFH�PXOWLSOH�UROH�FRQÀLFWV��EHLQJ�ZLYHV��GDXJK-
ters, daughters-in-law, mothers, and employees. 
Most elderly ethnic Chinese people receive care 
from their adult children, primarily the daughter 
or daughter-in-law. When a female caregiver 
cannot fulfill the expected responsibility of 
her role, she often feels anxiety and stress and 
expresses her feelings of guilt to other family 
members [22,25]. Finally, because of the ex-
cessive work required for caring for ventilator-
dependent patients, female caregivers will ad-
just their career plans and free time to be able to 
take care of the patients. Ethnic Chinese women 
tend to be passive, and their own emotional and 
physical needs are frequently overlooked to 
DYRLG�IDPLO\�FRQÀLFWV�>��@��7KHVH�UHVXOWV�UHÀHFW�
the unique characteristics of ethnic Chinese 
caregivers. 

Several methodological limitations should 
be considered when deriving the implications 
RI�RXU�¿QGLQJV��7KLV�FURVV�VHFWLRQDO� VWXG\�ZDV�
conducted in 1 center; therefore, this 1-time 
assessment of the caregivers of ventilator-de-
SHQGHQW� SDWLHQWV�PD\�KDYH�EHHQ� LQÀXHQFHG�E\�
various assessment conditions on a particular 
day. Our study had a response rate of <50%, so 
the results could vary with a higher response 
rate. In addition, there is a lack of qualitative in-
terview data to gain an in-depth understanding 
of gender differences in the care of ventilator-
dependent patients.

Conclusion

Female caregivers of ventilator-dependent 
patients in our study reported greater physical, 
psychological, and social burdens, but no differ-
HQFH�EHWZHHQ�JHQGHUV�ZDV�REVHUYHG�LQ�¿QDQFLDO�
burden. Supporting strategies and programs for 
female caregivers should be developed, as well 
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as respite care services. Future studies are war-
ranted to ascertain the association between cul-
tural experience and caregiver burden between 
the genders.
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Introduction

Lung herniation is defined as the protrud-
ing of the lung parenchyma outside the thoracic 
cage through a defect in the chest wall or dia-
phragm [1]. Lung herniation is considered to be 
congenital or acquired, based on the etiology 
[2]. Acquired lung hernias are divided into trau-
matic, spontaneous and pathologic herniations. 
A spontaneous lung hernia is relatively rare and 
occurs at a site of localized weakness in the 
thoracic cage without previous injury. These 
hernias occur mostly at the anterior chest wall, 
especially the costochondral junction, because 
there is only 1 layer of intercostal muscle at that 
site. Herein, we report the case of an extremely 
rare spontaneous posterolateral chest wall her-
nia.

Case Report

A 72-year-old male was a heavy smoker and 
had been diagnosed with chronic obstructive 
pulmonary disease (COPD) for years. He was 
given theophylline, montelukast, budesonide 
and steroid for COPD control in daily life. This 
time, he had suffered from persistent cough for 
3 days and visited the emergency department 
for help. Physical examination initially revealed 
wheezing in the bilateral lungs and mild ec-
chymosis, about 10x5 cm in size, on his right 
back. No protruding mass was noted in the ini-
WLDO� SK\VLFDO� H[DPLQDWLRQ��7KH�¿UVW� FKHVW� SODLQ�
¿OP� UHYHDOHG� LQFUHDVLQJ� LQ¿OWUDWLRQ� DW� ELODWHUDO�
hila without obvious an bone or diaphragm 
problem. The laboratory examination showed 
a white blood cell count of 8,600/ul (4,500-
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11,000/ul) and C-reactive protein of 0.14mg/
dl (0-0.5mg/dl). The creatine kinase (CK) level 
was elevated to 399 units/liter (24-168/units/
liter), but the MB isoenzyme of the CK (CK-
MB) level was 13 units/Liter (<25units/Liter). 
The electrocardiogram showed normal sinus 
rhythm. He denied any recent traumatic injury 
or coagulopathy. Under the diagnosis of COPD 
with exacerbation, he was admitted for further 
evaluation.

After admission, he complained of exacer-
bated cough and a protruding mass on his right 
back. The physical examination showed there 
was a 15x10 cm protruding mass, more obvious 
when coughing. Meanwhile, the ecchymosis 
region increased to 30×20cm in size, with a 
large range of subcutaneous emphysema (Fig-
XUH�����7KH�QH[W�GD\��D�VHFRQG�FKHVW�SODLQ�¿OP�
and chest computed tomography (CT) were 
performed to evaluate the chest wall condition. 
7KH�VHFRQG�FKHVW�SODLQ�¿OP�VKRZHG�DQ�LQ¿OWUD-
tive patch at the right lower lobe and subcuta-
neous emphysema (Figure 2). The chest CT re-
vealed a lung parenchyma protruding from the 
7th intercostal space on the right posterolateral 
side, without rib fracture (Figure 3). He was 
then given cough suppressants and analgesics 
for symptom treatment. For management of the 
herniated lung parenchyma, a lumbosacral sup-
port corset belt was applied for external com-

Fig. 1.  Arrow: A 15x10 cm mass protruded when coughing. Star: 
The progressive ecchymosis region.

Fig. 2.��$��7KH�¿UVW�FKHVW�SODLQ�¿OP�DW�WKH�HPHUJHQF\�GHSDUWPHQW��%��
7KH�VHFRQG�FKHVW�SODLQ�¿OP�RQ�WKH�QH[W�GD\��7KHUH�ZDV�DQ�LQ¿OWUDWLYH�
patch at the right lower lobe, complicated with subcutaneous 
emphysema.

Fig. 3.  Chest computed tomography: Lung parenchyma protruding 
at the 7th intercostal space on the right posterolateral side without rib 
fracture.

$

B
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anterior or lateral lung hernia because the chest 
wall is weaker in these directions. The muscle 
power of the posterolateral chest wall is greater 
than that of the anterior chest wall, so at pos-
terolateral lung hernia is a rarer subtype of lung 
hernia. 

This case illustrates some particular symp-
toms and signs that induce spontaneous lung 
hernia. First, there was an episode of persistent 
cough. Although productive cough is a com-
mon symptom of COPD patients, an episode 
of severe persistent cough may be a cause of 
lung hernia [4]. Second, spontaneous ecchy-
mosis was noted. About 44% of spontaneous 
lung hernia patients are complicated with ec-
chymosis [4]. A lung hernia usually combines 
with an intercostal vessel or muscle injury and a 

Fig. 4.  The lumbosacral support corset belt.

Fig. 5.��$��7KH�WKLUG�FKHVW�SODLQ�¿OP����ZHHNV�DIWHU�QRWLQJ�WKH�LQLWLDO�
lung hernia. The herniated lung parenchyma was smaller when 
compared with the previous computed tomography image. B: The 
IRXUWK�FKHVW�SODLQ�¿OP����ZHHNV�DIWHU�QRWLQJ�WKH�LQLWLDO�OXQJ�KHUQLD��LQ�
which regression of the lung hernia was seen.

$

Bpression (Figure 4). As a result, the parenchyma 
did not protrude from the thoracic cage, so 
the defective intercostal muscle could recover 
gradually. Conservative treatment was given for 
14 days and the cough symptoms were relieved. 
Following this, no obvious mass protrusion 
was noted during the patient’s daily activities. 
Meanwhile, the third chest plain film showed 
the size of the herniated lung was had less than 
in the previous CT image. The fourth chest 
plain film 3 weeks later revealed a regressed 
protruding mass (Figure 5). In this case, a good 
therapeutic outcome was achieved with conser-
vative treatment. 

Discussion

Traumatic or post-operative factors are usu-
ally the main causes of lung hernia; spontane-
ous posterolateral lung hernia is extremely rare. 
According Maeda and colleagues, only 16 pa-
tients were reported to have spontaneous lung 
hernia from 1968 to 2000 [3]. Most of these 
spontaneous lung hernia patients suffered from 
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subcutaneous hematoma appears as ecchymosis. 
Third, an unexplainable non-cardiogenic elevat-
ed CK level was also noted [3]. An elevated CK 
level is a hint of myopathy, rhabdomyolysis or 
a large area of muscular damage. A patient with 
spontaneous lung hernia may develop a large 
muscular laceration when coughing. A persistent 
cough combined with an unexplainable elevated 
CK level is a hint of spontaneous lung hernia. 
Fourth, a painful bulging mass at the protruding 
site was observed. Almost all spontaneous lung 
hernia patients present a mass bulging sign [4]. 
This sign may emerge later than other signs be-
FDXVH�WKH�GHIHFW�VKRXOG�¿UVW�EH�ODUJH�HQRXJK�WR�
make the patient aware of the lesion. The chest 
wall protruding mass in our patient was found 
on the second day. However, this sign has high 
VSHFL¿FLW\��$�FKHVW� SODLQ�¿OP�RU�&7� VKRXOG�EH�
arranged if the previously mentioned symptoms 
or signs are noted. The role of image investiga-
WLRQ� LV� WR�FRQ¿UP�WKH�SUHVHQFH�RI� WKH�KHUQLDWHG�
lung and hernia sac and to exclude possible 
complications such as lung tissue strangulation 
[5].

Treatment for spontaneous lung hernia in-
cludes both conservative and surgical options. 
Conservative treatments include symptoms con-
trol such as antitussive agents and pain control. 
A coarse belt, compressive pad or truss ban-
dages are used for external compression of the 
herniated parenchyma [4,6]. A chest wall defect 
would undergo self-repair gradually if there 
was no consistent damage like coughing or a 
protruding mass. Tack and colleagues suggested 
that the surgical indications for spontaneous 
lung hernia are pain, recurrent infection, he-
moptysis and interference with daily activities 
[6]. Brock et al suggested that all anterior lung 
hernia patients should undergo surgical repair to 
prevent extension of the hernia to the abdomi-

nal wall resulting in a thoracoabdominal hernia 
[4]. Our patient received conservative treatment 
IRU���ZHHNV�DQG� WKH�FKHVW�SODLQ�¿OP�VKRZHG�D�
regressing lung hernia. Physical examination 
revealed no obvious protruding mass on his 
right back. He denied pain, dyspnea or interfer-
ence in daily activities. Conservative treatment 
resulted in a good therapeutic outcome for this 
patient.

Conclusion

A spontaneous posterolateral lung hernia is 
rare and usually occurs in patients who suffer 
from an episode of severe persistent cough. A 
mass protruding from the thoracic cage is the 
most specific feature of lung hernia. A chest 
plain film or CT can be used to diagnose the 
lung hernia. Conservative care including anti-
tussive agents and external compression works 
for most patients. But for those complicated 
with pain, recurrent infection, hemoptysis and 
interference with daily activities, surgical inter-
vention should be considered. 
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Introduction

Mucormycosis is a serious and potentially 
life-threatening fungal infection caused by a 
group of molds that belong to the class Zygo-
mycetes, order Mucorales. It presents in a va-
riety of forms including rhino-orbito-cerebral, 
pulmonary, cutaneous, gastrointestinal, and 
disseminated disease. Pulmonary mucormyco-
sis is the second most common presentation in 

patients with hematologic malignancy, diabetes 
mellitus, and hematopoietic stem cell/solid or-
gan transplant [1-2]. Patients with pulmonary 
PXFRUP\FRVLV�RIWHQ�SUHVHQW�QRQVSHFL¿F�V\PS-
toms such as fever, cough, and dyspnea. Ow-
ing to the low culture yield and the variety of 
chest computed tomography (CT) patterns, the 
diagnosis of pulmonary mucormycosis remains 
challenging. Here, we report a case of histolo-
gy-proven pulmonary mucormycosis that was 

Pulmonary Mucormycosis Diagnosed by Ultrasound-
Guided Transthoracic Biopsy in a Mechanically 

Ventilated Patient in the Intensive Care Unit 
– A Case Report

Han-Ching Yang, Chun-Kai Huang

Pulmonary mucormycosis, a fatal fungal infection characterized by a rapid progressive 
clinical course, often occurs in immunocompromised patients. Due to its varied presentations, 
early diagnosis is very difficult, and histopathological examination is necessary to reach 
a diagnosis. Here, we report the case of a 68-year-old man with newly diagnosed acute 
myeloid leukemia and pneumonia with acute respiratory failure. Computed tomography of 
the chest showed a mass-like lesion with internal low attenuating necrosis at the left upper 
lung field. A bedside ultrasound-guided transthoracic biopsy was performed and revealed 
an active mucormycosis infection. With this case, we would like to emphasize the concept 
that diagnosis of pulmonary mucormycosis usually requires a biopsy of the affected site. 
Furthermore, for mechanically ventilated patients in the intensive care unit with peripheral 
subpleural lung lesions, ultrasound-guided transthoracic biopsy is a suitable diagnostic tool 
that is effective and safe if performed cautiously. (Thorac Med 2020; 35: 136-142) 

Key words: pulmonary mucormycosis, ultrasound-guided transthoracic biopsy
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ng/mL. The human immunodeficiency virus 
serologies were non-reactive. Furthermore, the 
galactomannan antigen test, cryptococcal anti-
gen, Pneumocystis jirovecii sputum polymerase 
chain reaction results, and 3 consecutive spu-
tum smears for acid-fast bacilli were all nega-
tive. All blood and sputum cultures yielded no 
growth.

A chest radiograph on the 22th day of admis-
VLRQ��)LJXUH����UHYHDOHG�D�QHZ�LOO�GH¿QHG�KD]\�
opacity at the left upper lung (LUL), which was 
not seen 6 days before. Subsequent CT of the 
chest with contrast revealed a mass-like lesion 
at the LUL, measuring 5.7cm in diameter with 
internal low attenuating necrosis and focal air-
densities, suggesting abscess formation (Figure 
2). Furthermore, a small left-sided pleural effu-
sion was also found. 

Due to his worsening condition, the patient 
ZDV�WUHDWHG�ZLWK�LQWUDYHQRXV�YRULFRQD]ROH������
mg every 12 h×2 doses, then 200 mg every 12 h) 
empirically. A bedside ultrasound-guided trans-

diagnosed by bedside ultrasound-guided trans-
thoracic biopsy in a mechanically ventilated 
patient in a critical care setting.

Case Report

A 68-year-old man with a medical history 
of diabetes mellitus and thalassemia was hospi-
WDOL]HG�GXH� WR� QHZO\�GLDJQRVHG� DFXWH�P\HORLG�
leukemia. During the period of cytoreduction, 
he developed a fever with dyspnea and was 
intubated for pneumonia. The patient required 
mechanical ventilation for 1 week. Although he 
was weaned from mechanical ventilation suc-
cessfully on the 17th day of admission, respira-
tory failure occurred again and he required re-
intubation on the 22nd day of admission. He was 
then transferred to the intensive care unit (ICU). 

The patient was a heavy smoker and drink-
er. He had no relevant exposure history in his 
work as a businessman. Before reintubation 
and transfer to the ICU, his blood pressure was 
normal, but he had prominent sinus tachycardia 
(heart rate 128 beats per minute) and tachypnea 
(about 37 breaths per minute). He was febrile 
DQG�ZDV� WKHQ� WUHDWHG�ZLWK� LQWUDYHQRXV� FHIWD]L-
dime, tigecycline, inhaled colistin, and oral pro-
SK\ODFWLF�FR�WULPR[D]ROH��

The patient had diffuse rhonchi and crack-
les. Physical examination further revealed 
peripheral pitting edema and bilateral inguinal 
ecchymosis. Relevant serum analysis included 
D�ZKLWH�EORRG�FHOO�FRXQW�RI�������.�ȝ/��ZLWK�D�
GLIIHUHQWLDO� RI� ����EODVWV�� ���SURP\HORF\WHV��
1% metamyelocytes, 1% neutrophils, 8% lym-
phocytes, 1% monocytes, 0% eosinophils, and 
0% basophils), anemia with a hemoglobin level 
of 7.2 g/dL, and thrombocytopenia with a plate-
OHW� FRXQW� RI� ���.�ȝ/��+HPRJORELQ�$�F�ZDV�
������+LV�IHUULWLQ�OHYHO�KDG�LQFUHDVHG�WR���������

Fig. 1.��&KHVW�UDGLRJUDSK�UHYHDOHG�D�QHZ�LOO�GH¿QHG�KD]\�RSDFLW\�DW�
the left upper lung.
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Fig. 2.  CT of the chest revealed a mass lesion at the LUL, measuring 5.7cm in diameter with internal low attenuating necrosis and focal air-
densities. Also, a small amount of left-sided pleural effusion was found.

thoracic biopsy was performed immediately 
after ICU transfer the next day (the 23rd day 
of admission). Histopathological examination 
of the biopsy specimen showed the presence 
of extensive necrosis with hyphae in the ne-
crotic background. The hyphae were large and 
lacked septa, suggestive of mucormycosis ac-
tive infection (Figure 3). The organism did not 

grow on echo-guided biopsy culture for species 
LGHQWL¿FDWLRQ�

Because pulmonary mucormycosis was 
VXVSHFWHG�� YRULFRQD]ROH�ZDV�GLVFRQWLQXHG� DQG�
the patient was started on intravenous liposomal 
DPSKRWHULFLQ�%� ����PJ�HYHU\����K�� �PJ�NJ��
on the 26th day of admission. Surgical resection 
for a LUL lesion and tracheostomy were also 
arranged 2 days later. However, an unexpected 
desaturation with severe respiratory acidosis 
developed during the operation. Intraoperative 
bronchoscopy was then performed immediately 
and revealed a great deal of blood that was sus-
pected to be infection-related had emerged from 
the LUL apical segment. Although the bleeding 
episode resolved on its own, the surgical resec-
tion was held due to the patient’s unstable con-
dition. 

The patient underwent operation again on 
WKH���th day of admission, and a left upper lo-
bectomy using video-assisted thoracic surgery 
ZDV�SHUIRUPHG� VPRRWKO\� �)LJXUH�����7KH�SD-

Fig. 3.  Histopathological examination of the lung biopsy 
specimen revealed extensive necrosis with hyphae in the necrotic 
background, highlighted by periodic acid-Schiff (PAS) and Grocott’s 
methenamine silver (GMS) stains. The hyphae were large and lacked 
septa, and were morphologically highly suggestive of Mucorales.
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WKRORJ\� UHSRUW� FRQ¿UPHG� WKH�GLDJQRVLV� RI� SXO-
monary mucormycosis with leukemia involve-
ment. Cultures from the left upper lobe were 
SRVLWLYH�ODWHU�IRU�D�5KL]RSXV�VSHFLHV��7R�DVVHVV�
the disease extent thoroughly, a CT scan of the 
head and sinuses was performed, and revealed 
no concomitant nasal, sinus, orbital, or cerebral 
involvement. 

Despite early treatment and extensive life 
support, the patient’s condition deteriorated 
during the next few days, including the devel-
opment of multiple organ failure, presumably 
due to ventilator-associated pneumonia and 
septic shock caused by enterococcal bactere-
PLD��2Q�WKH���st day of admission, the patient’s 
family asked to discontinue all life-sustaining 
measures and turn to palliative care. The patient 
passed away a few hours later. 

Discussion

Mucormycosis is a fungal infection caused 
by fungi of the order Mucorales. They are ubiq-
uitous in nature and can be found in the soil and 
on decaying vegetation. Species in the Mucor, 

5KL]RSXV��$EVLGLD�� DQG�&XQQLQJKDPHOOD� JHQ-
era are most often found in human infections. 
Common risk factors for developing mucormy-
cosis include uncontrolled diabetes mellitus, 
ketoacidosis, hematologic malignancies, renal 
LQVXI¿FLHQF\��WUHDWPHQW�ZLWK�JOXFRFRUWLFRLGV�RU�
immunosuppression, hematopoietic cell/solid 
organ transplantation, iron overload, and treat-
ment with deferoxamine [1]. Recent studies 
have shown an increasing incidence of these in-
fections, especially in patients with hematologic 
malignancies [2]. The increasing incidence was 
QRW� UHODWHG� WR� WKH�SULRU� XVH�RI� YRULFRQD]ROH��
rather, it was probably associated with an in-
creasing number of patients who had an under-
lying hematologic malignancy [3]. 

Mucormycosis manifests clinically in a 
variety of organs. Of all manifestations, rhino-
orbital-cerebral and pulmonary infections are 
the most common. Pulmonary mucormycosis 
ZDV�¿UVW�GHVFULEHG�LQ������E\�)XUEULQJHU�>�@��,W�
is a rapidly progressive disease with a very high 
PRUWDOLW\�UDWH�RI�XS�WR��������>���@��7KH�PRVW�
FRPPRQ�SUHVHQWLQJ� FOLQLFDO�¿QGLQJV� DUH� IHYHU��
neutropenia, dyspnea, cough, chest discomfort, 
and hemoptysis. The progression of mucormy-
cosis is rapid. Erica et al. reported a retrospec-
tive study conducted at Mayo Clinic between 
2000 and 2015 that enrolled 35 patients with 
pulmonary mucormycosis. The majority were 
KHPDWRORJLF��ZLWK����FDVHV�RI�OHXNHPLD����������
8 cases of lymphoma (22.9%), and 7 cases with 
diabetes mellitus (20%). About 22.9% of pa-
tients needed acute mechanical ventilation, and 
WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�DVVRFLDWLRQ�
between mortality and need for mechanical 
ventilation [7].

The radiological manifestations of pul-
monary mucormycosis differ, with the most 
common being solitary nodules/masses, focal 

Fig. 4.  A gross specimen, pink-red and soft, from the LUL 
lobectomy. On cutting, a red-brown necrotic nodule, measuring 
���FPî���FPî���FP� LQ� VL]H��ZDV� IRXQG��7KH� UHPDLQLQJ� OXQJ�
parenchyma was congested and focally hemorrhagic.
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consolidations, cavitating lesions, and ground 
glass infiltrates. A previous study reported 
that the lesions are often peripherally located 
and upper lobe predominant [8]. In addition, 
there is a high frequency of pleural effusion 
(60-77%) [7, 9], which is usually absent in pa-
tients with pulmonary aspergillosis. The halo 
sign, reversed halo sign, and central necrosis/
abscess formation within the cavitation were 
also found in some cases. The presence of a 
reversed halo sign, defined by a focal round 
area of ground-glass attenuation surrounded by 
a ring of consolidation, was highly suggestive 
of pulmonary mucormycosis. In a retrospective 
study that included 189 patients with proven or 
probable fungal pneumonia, the reversed halo 
sign was seen in 7 of 37 patients with pulmo-
nary mucormycosis (19%), 1 of 132 patients 
with invasive aspergillosis (<1%), and in none 
of 20 patients with fusariosis [10]. In another 
study, the reversed halo sign was found in 15 
RI����������OHXNHPLD�SDWLHQWV�ZLWK�SXOPRQDU\�
mucormycosis, when chest CT was performed 
in the first week [6]. As for central necrosis, 
Choo et al. reported that the pattern appeared 
more frequently in follow-up CT than in initial 
CT [11]. Nam et al. observed that the majority 
of patients with pulmonary mucormycosis had 
sequential morphologic changes on serial CT 
follow-ups, and central necrosis often evolved 
from a consolidation or nodule/mass with a halo 
or reversed halo sign [9]. Our patient did not 
present with the typical reversed halo sign but 
rather a huge mass with central necrosis and ab-
scess formation. This pattern was described in a 
previous study [9], and it might be explained by 
the late chest CT scan arranged at that time.

Early and accurate diagnosis of pulmonary 
mucormycosis is very important, because a 
delay in treatment potentially results in a very 

poor outcome. Histopathological examination 
of biopsy specimens remains the mainstream 
method to diagnose pulmonary mucormyco-
VLV��ZKLFK� LV� FKDUDFWHUL]HG�E\� WKH�SUHVHQFH�RI�
EURDG� ������ȝP��QRQ�VHSWDWHG�K\SKDH�EUDQFK-
ing at right angles. Cultures of sterile biopsy 
tissue with abundant Mucorales hyphal growth 
FDQ� DOVR�KDYH�SRVLWLYH� UHVXOWV�� KRZHYHU�� GLDJ-
nostic sensitivities were low and the yield rate 
was less than 50% [12-13]. Serological tests of 
������ȕ�'�JOXFDQ�RU�JDODFWRPDQQDQ�DQWLJHQ�DUH�
often negative and have no diagnostic value. 
Pleural effusion and sputum culture have poor 
diagnostic sensitivities, and only a few cases 
have been reported [7-8]. Although mucor-
mycosis is an angio-invasive fungal infection, 
blood cultures usually produce negative results. 
Documented mucormycosis fungemia is very 
rare, and only 5 cases have been reported up 
WR�WKLV�WLPH�>�����@��2YHUDOO��WKH�PHWKRGV�XVHG�
PRVW�FRPPRQO\�WR�UHDFK�D�GLDJQRVLV�ZHUH�¿EHU-
optic bronchoscopy, transthoracic needle aspi-
ration, and open lung biopsy. All bronchoscopy 
specimens, including those obtained through 
bronchoalveolar lavage (BAL), bronchial wash-
ing, bronchial brushing, and endobronchial/
transbronchial biopsy, have roles in the diag-
nosis, but have different success rates [19-20]. 
If patients suffer from severe thrombocytope-
nia, bronchial brushing or biopsy may not be 
feasible, and BAL may be the more suitable 
modality. A previous study reported that BAL 
was diagnostic in 3 of 5 patients (60%) with 
pulmonary mucormycosis, with typical hyphae 
LGHQWL¿HG�LQ�WKH�%$/�ÀXLG�>��@�

Pulmonary mucormycosis was diagnosed 
in our patient by real-time ultrasound-guided 
transthoracic biopsy rather than bronchoscopy. 
The reason we chose ultrasound-guided trans-
thoracic biopsy is that the patient had prominent 
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hypoxic respiratory failure and a high demand 
for oxygen. Furthermore, the LUL lesion was 
located in the subpleural region, which is dif-
¿FXOW�WR�DSSURDFK�ZLWK�EURQFKRVFRS\��

Ultrasound-guided transthoracic biopsy is 
rapid, convenient, and easily available com-
pared with CT-guided lung biopsy in the ICU 
setting. Also, it avoids the need for radiation ex-
posure. Considering safety, the risk of pneumo-
thorax and fatal hemoptysis is acceptable, and 
FDQ�EH�PLQLPL]HG�E\� DYRLGLQJ�SXQFWXULQJ� WKH�
normal aerated lung tissue and adjacent blood 
vessels through using real-time image guidance 
techniques. 

The recommended treatment for pulmonary 
mucormycosis includes antifungal therapy, sur-
gery, and control of underlying conditions. A 
multidisciplinary approach is required, and both 
early initiation of amphotericin B and early sur-
gical treatment greatly reduced mortality [1, 6, 
8]. Surgical treatment in conjunction with anti-
IXQJDO� WKHUDS\�KDV�EHHQ�VKRZQ� WR�VLJQL¿FDQWO\�
improve survival when compared with antifun-
gal therapy alone in patients with pulmonary 
mucormycosis. A review of cases of pulmonary 
mucormycosis showed that the mortality rate 
in patients who received antifungal agents and 
surgery was 27% versus 55% in patients who 
received antifungal agents alone [1]. In our pa-
tient, although surgical debridement of infected 
tissue was performed on an urgent basis, hyphal 
invasion of blood vessels caused unexpected 
massive hemorrhage and interfered with the 
VXUJLFDO� SURFHGXUH�� WKH�SDWLHQW� WKHQ�QHHGHG� WR�
undergo a second operation. In spite of aggres-
sive care and treatment, the patient had an un-
favorable outcome. Treatment failure could be 
attributed to the underlying refractory neutrope-
nia.

In conclusion, the diagnosis of pulmonary 

mucormycosis is challenging. There are varied 
radiographic patterns, and sputum and blood 
FXOWXUHV� XVXDOO\� \LHOG� IDOVH� QHJDWLYH� UHVXOWV��
therefore, biopsy of the affected site is needed. 
For mechanically ventilated critical patients, 
those for whom CT-guided or transbronchial 
biopsy is usually not feasible, real-time ultra-
sound-guided transthoracic biopsy is an effec-
tive and safe diagnostic tool when performed 
cautiously.
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Introduction

Broncholithiasis is defined as the pres-
ence of calcified material in the lumen of the 
tracheobronchial tree, emanating mostly from 
the mediastinal lymph nodes, that erodes into 
WKH� DLUZD\�� FDXVLQJ�REVWUXFWLRQ� DQG� LQÀDPPD-
tion. In Taiwan, pulmonary tuberculosis (TB) 
is among the most common etiologies of bron-
cholithiasis [1]. The most common radiographic 
¿QGLQJV� DUH� WKH�SUHVHQFH�RI� D� FDOFL¿HG�QRGXOH�
causing airway obstruction, such as atelecta-
sis, bronchiectasis, or air trapping [2]. Most 
common clinical presentations include chronic 
cough (100%), fever (50%-60%), hemoptysis 

(45-50%), localized wheezing (25-60%), chest 
pain (20%), and stone expectoration (15-26%) 
[3]. Other rare complications, such as recurrent 
pneumonia, massive hemoptysis and fistulas 
between the bronchi [8] and adjacent medias-
tinal structures [9], have been reported [4]. We 
report here a case of broncholithiasis caused by 
HURVLRQ�RI� VXEFDULQDO� O\PSK�QRGH� FDOFL¿FDWLRQ�
into the left main bronchus (LMB) that was ex-
WUDFWHG�E\�ÀH[LEOH�EURQFKRVFRS\�

Case Presentation

This 65-year-old female patient was re-
ferred to our hospital because of chronic cough 

Where is the Subcarinal Lymph Node? Case Report of 
Bronchial Obstruction Due to Broncholithiasis

Lu-Chia Lee1, Jen-Jyh Lee1,2, Po-Pin Cheng1, Chih-Bin Lin1,2

Broncholithiasis is an uncommon airway disease. It presents as calcified material 
in or adjacent to the tracheobronchial trees due to extrusion and erosion of the calcified 
lymph nodes into the airway. Calcified lymphadenitis due to mycobacterial infections is 
the most important cause of broncholithiasis, and may lead to airway obstruction. Here, 
we reported a patient who had calcified subcarinal lymph nodes 3 years ago on chest 
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for 2 years. The cough had aggravated in the 
past 3 weeks with new symptoms of localized 
left-side wheezing and dyspnea. The patient had 
a previous history of pulmonary TB and regular 
follow-up at a local clinic. She also had a his-
tory of intermittent cough with hemoptysis 3 
years prior to this referral that subsided gradu-
ally after symptomatic treatment.

The chest radiography (CXR) and com-

Fig. 1.� �$��3UHVHQFH�RI� VXEFDULQDO� O\PSK�QRGH� FDOFL¿FDWLRQ�RQ� FKHVW�&7���\HDUV� SULRU� WR� WKLV� KRVSLWDOL]DWLRQ��%��'LVDSSHDUDQFH�RI� WKH�
VXEFDULQDO�FDOFL¿FDWLRQ�GXULQJ�WKLV�KRVSLWDOL]DWLRQ�

Fig. 2.��$��&DOFL¿HG�VXEFDULQDO�O\PSKDGHQRSDWK\�RQ�FKHVW�&7���\HDUV�DJR��%��%URQFKROLWKLDVLV�REVWUXFWLQJ�WKH�OHIW�PDLQ�EURQFKXV�GXULQJ�
this hospitalization.

puted tomography (CT) of the patient from the 
referral hospital showed a radiopaque lesion at 
WKH�/0%��ZLWK�QR� FDOFL¿HG�PHGLDVWLQDO� O\PSK�
nodes at the subcarinal area (Figure 1). The 
chest CT of this patient 3 years ago revealed  
a calcified lymph node at the subcarinal area, 
ZLWK�QR�HYLGHQFH�RI� DEQRUPDO�¿QGLQJV�DW�ERWK�
bronchial trees and the lung parenchyma (Figure 
2). 
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Flexible bronchoscopy was performed after 
hospitalization, revealed the impacted white-
grey and irregular-shaped material at the distal 
portion of the LMB. The broncholithiasis was 
mobile during the removal procedure using 
forceps, and then a basket for retrieval was suc-
cessfully implemented (Figure 3). The proce-
dure was smoothly completed without any com-
plications. At the proximal and medial aspect of 
the LMB, the mucosa revealed an anthracotic, 
fibrotic and irregular surface that must have 
been the site where the calcified material en-
tered the tracheobronchial tree (Figure 3). The 

CXR before and after therapeutic bronchoscopy 
showed an obviously vanished radiopaque le-
sion at the LMB (Figure 4). 

Discussion

%URQFKROLWKLDVLV� LV� GH¿QHG� DV� WKH�SUHVHQFH�
RI�FDOFL¿HG�PDWHULDO�LQ�WKH�OXPHQ�RI�WKH�WUDFKHR-
bronchial tree. The etiology of the majority of 
EURQFKROLWKV�LV�HURVLRQ�RI�WKH�DGMDFHQW�FDOFL¿HG�
peribronchial lymph nodes into the lumen, and 
WKH� FDXVHV�RI� WKHVH� FDOFL¿FDWLRQV� DUH� UHODWLYHO\�
different: TB, histoplasmosis, actinomycosis, 

Fig. 3.��$�� )RUHLJQ�ERG\�REVWUXFWLQJ�WKH�OHIW�PDLQ�EURQFKXV��IURP�ÀH[LEOH�EURQFKRVFRS\��%��)DLOHG�UHPRYDO�RI�WKH�EURQFKROLWKLDVLV�E\�IRUFHSV��&��
7KH�EURQFKROLWK�ZDV�UHPRYHG�E\�EDVNHW��'�� $EVHQFH�RI�D�EURQFKROLWK�DIWHU�UHPRYDO��ZLWK�WKH�SUHVHQFH�RI�DQWKDFRWLF�¿EURWLF�PXFRVD�DW�WKH�PHGLDO�
side of the left main bronchus.

Fig. 4.  A. Before therapeutic bronchoscopy, a tiny radiopaque lesion at the left main bronchus. B. After therapeutic 
bronchoscopy, the broncholith vanished from the chest radiography.
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coccidioidomycosis, cryptococcosis, non-TB 
mycobacterium and fungus. Other causes in-
FOXGH�DVSLUDWLRQ�RI�ERQH�WLVVXH��LQ�VLWX�FDOFL¿FD-
tion of a foreign body, and calcified cartilage 
extruding and becoming sequestrated inside the 
bronchial tree [4].

The clinical presentations of the patient 
are related to the degree of inflammation and 
obstruction of the adjacent structures. Chronic 
cough, purulent phlegm, hemoptysis, chest pain 
and fever are common. Lithoptysis -- expecto-
ration of bronchial stones -- also can occur in 
some cases [5-6]. Our patient presented with 
chronic cough and wheezing as symptoms of 
the obstruction. 

CXR and chest CT usually can identify the 
FDOFL¿HG�OHVLRQ�³LQ´�WKH�WUDFKHREURQFKLDO�WUHH�RU�
in the adjacent structure, causing parenchymal 
LQ¿OWUDWHV�VXFK�DV�DWHOHFWDVLV��EURQFKLHFWDVLV��H[-
piratory air trapping and mucoid impaction [2]. 
2XU�SDWLHQW�SUHVHQWHG�ZLWK�FDOFL¿HG�PHGLDVWLQDO�
lymphadenopathy in her previous chest CT, but 
3 years later, during this hospital visit, her chest 
&7� UHYHDOHG� WKH�GLVDSSHDUDQFH�RI� WKH� FDOFL¿HG�
subcarinal lymph node and the presence of a 
QHZ�FDOFL¿HG�IRUHLJQ�ERG\�DW�WKH�/0%��

The management strategy for broncholithia-
sis can be divided into conservative, broncho-
scopic removal and surgical resection [4]. Use 
of bronchoscopic broncholithectomy is not sug-
gested initially, due to a concern about compli-
cations, including bleeding, displacement of the 
broncholith causing obstruction, or iatrogenic 
FUHDWLRQ�RI�D�¿VWXOD�>�@��)OH[LEOH�EURQFKRVFRS\�
is considered the most important diagnostic test 
for broncholithiasis, but it is indicated only for 
cases with loose and movable broncholiths, and 
removal by extraction [7]. Surgery is reserved 
for those symptomatic patients for whom the 
DLUZD\�REVWUXFWLRQ� FDQQRW� EH� UHOLHYHG�E\�ÀH[-

ible bronchoscopy. However, some complica-
tions may occur during and after surgical in-
tervention, such as pulmonary artery laceration 
during operation, hemothorax and empyema 
after surgery [4]. In our patient, removal of the 
HQGREURQFKLDO� FDOFL¿FDWLRQ� IURP� WKH�/0%�XV-
ing flexible bronchoscopy with a basket was 
successful (Figure 3).

In conclusion, we reported a case of bron-
cholithiasis caused by erosion of subcarinal 
O\PSK�QRGH�FDOFL¿FDWLRQ�LQWR�WKH�/0%��FDXVLQJ�
DLUZD\�REVWUXFWLRQ��7KH�FDOFL¿HG�O\PSKDGHQLWLV�
ZDV�H[WUDFWHG�VXFFHVVIXOO\�E\�ÀH[LEOH�EURQFKRV-
copy. From this case, we learn that if a patient 
KDV�D�KLVWRU\�RI�7%�ZLWK�D�FDOFL¿HG�O\PSK�QRGH�
at the mediastinum, and there are symptoms 
of aggravating cough, dyspnea, a suspicious 
airway obstruction, or obstructive pneumonia, 
broncholithiasis should be a concern.
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Introduction

Granulomatosis with polyangiitis (GPA), 
(formerly known as Wegener’s granulomatosis) 
is a form of systemic vasculitis that involves 
primarily the upper and lower airways and 
the kidneys [1]. GPA occurs mostly in older 
age adults; there is no sex preference and the 

disease is much more commonly seen in Cau-
casians [2]. The most frequent airway manifes-
tations include subglottic stenosis and inflam-
mation, and tracheal and bronchial stenosis; 
ulcerations in the tracheobronchial mucosa are 
XQFRPPRQ�¿QGLQJV�>�@��&RQVWLWXWLRQDO�EXW�QRQ-
VSHFL¿F�V\PSWRPV�RI�*3$�LQFOXGH�IHYHU��PLJUD-
tory arthralgia, malaise, anorexia, and weight 

A Case of Granulomatosis with Polyangiitis Presenting 
with Bronchus Ulceration

Cheng-Te Wang, Ching-Yao Yang

Granulomatosis with polyangiitis (GPA), formerly known as Wegner’s granulomatosis, 
is a form of systemic vasculitis that involves primarily the upper and lower airways and 
the kidneys. The most frequent airway manifestations include subglottic stenosis and 
inflammation, and tracheal and bronchial stenosis, while ulcerations in tracheobronchial 
mucosa are uncommon findings. Here, we reported the case of a 77-year-old man who 
presented with cough, hemoptysis, and progressive joint pain in all 4 limbs for about 2 
months, accompanied with intermittent low-grade fever in the evening for 2 weeks. Bronchial 
XOFHUDWLRQV�ZHUH� IRXQG�E\�EURQFKRVFRS\�� DQG�ELRSV\� \LHOGHG�D�QRQ�VSHFL¿F�JUDQXORPDWRXV�
LQÀDPPDWLRQ�ZLWKRXW�SRVLWLYH�VWDLQLQJ� IRU� UHOHYDQW�SDWKRJHQV��'XH� WR�D�FRQWDFW�KLVWRU\�ZLWK�
tuberculosis patients and unresolved fever despite antibiotics treatment, the tracheobronchial 
JUDQXORPDWRXV�LQÀDPPDWLRQ�ZDV�GLDJQRVHG�DV�WXEHUFXORVLV�DW�¿UVW��+RZHYHU��KLV�V\PSWRPV�
did not improve in spite of empirical anti-tuberculosis antibiotics treatment. Later, other 
symptoms developed, including otitis media and acute glomerulonephritis, which manifested 
with hematuria and acute kidney injury. The serological test revealed elevation of cytoplasmic 
antineutrophil cytoplasmic antibodies. Thus, the patient was diagnosed with GPA with airway, 
ear, and kidney involvement. After immunosuppressive therapies with cyclophosphamide and 
glucocorticoid for GPA, his symptoms improved, and the follow-up bronchoscopy showed 
resolution of the bronchial ulcerations. (Thorac Med 2020; 35: 147-151) 
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because of the patient’s contact history (his son-
in-law had TB pleurisy), the symptoms of body 
weight loss and night sweating, and a positive 
interferon-gamma release assay (IGRA). Anti-
7%�PHGLFDWLRQV� �LVRQLD]LG�����PJ�SHU� GD\��
rifampin 600 mg per day, ethambutol 1,200 mg 
per day, pyrazinamide 1,500 mg per day) were 
empirically administered. However, another fe-

loss [4]. Common airway symptoms of GPA in-
clude cough, hemoptysis, stridor, sibilant rales, 
and dyspnea [5-6]. 

Granuloma formation could be seen as a 
pathological presentation of GPA, and might 
also be found in other diseases, such as tuber-
culosis (TB) infection and fungal infections, 
and granulomatous non-infectious diseases, in-
cluding sarcoidosis, Crohn’s disease, and rheu-
matoid arthritis [7]. Here, we report a patient 
with GPA presenting with uncommon bronchus 
ulcerations, which was misdiagnosed as TB in-
fection initially.

Case Report

This 77-year-old man presented to our 
clinic with cough, hemoptysis, and progressive 
joint pain in all 4 limbs for about 2 months. In-
termittent low-grade fever in the evening for 2 
weeks was also reported.

Laboratory data showed no leukocytosis as 
a sign of infection. Neither thrombocytopenia 
nor coagulopathy was noted as a reason for he-
mosputum. Renal function and liver function 
tests were normal. Chest x-ray (CXR) and chest 
computed tomography (CT) revealed no active 
lung lesions, such as tumor or infection (Fig-
ure 1). Sputum acid-fast stains were negative 
IRU� �� VHWV��%URQFKRVFRS\�ZDV� WKHQ�SHUIRUPHG�
for surveillance of hemoptysis, and revealed 
ulceration at the right main bronchus; no other 
abnormality was noted (Figure 2). Biopsy of the 
ulceration was then done. Pathology disclosed 
some granuloma formation with multi-nucle-
ated giant cells; there were no acid-fast stain-
positive bacilli or Grocott’s methenamine silver 
stain pathogens. 

Although there was no microbiological evi-
dence, TB infection was still highly suspected 

Fig. 1.��&;5�RI�WKH�SDWLHQW��ZKLFK�VKRZHG�QR�UHPDUNDEOH�¿QGLQJV�

Fig. 2.  Flexible bronchoscopy revealed an ulceration at the patient’s 
right main bronchus (the ulcer is marked by an arrow).
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ver spike was noted despite 10 days of anti-TB 
treatment. Fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET) was performed 
for a suspected malignancy work-up, and re-
vealed no malignant tumor; however, a hot spot 
was found at the left Eustachian tube, which 
was diagnosed as otitis media. Augmentin was 
then prescribed.

Six weeks later, an episode of acute nephri-
tis developed, as manifested by an elevation of 
serum creatinine to 2.4mg/dL, and hematuria, 
as revealed by urinalysis (dysmorphic red blood 
cells (RBC) and Ÿ����5%&�KLJK�SRZHU�¿HOG���
Work-up of the glomerulonephritis showed el-
evation of cytoplasmic antineutrophil cytoplas-
PLF�DQWLERGLHV��&�$1&$���������,8�PO���*3$�
was diagnosed based on all the clinical pictures 
and serological evidence, though there was no 
pathological proof. Cyclophosphamide (400mg 
infusion once) and methylprednisolone (10mg 
IV Q8H) were administered, and his symptoms 
of fever, cough, hemoptysis, otitis media and 
glomerulonephritis improved gradually. Bron-
choscopy follow-up about 1 year after treatment 
revealed the ulceration at the right main bron-
FKXV�KDG�UHFRYHUHG�FRPSOHWHO\��)LJXUH�����

Discussion

In this case, since the patient had a contact 
history and the symptoms of body weight loss, 
hemoptysis, and night sweating, a positive 
IGRA assay, and granulomatosis formation in 
the bronchial ulcer pathology, he was diagnosed 
initially as having TB infection. However, once 
otitis media and glomerulonephritis had devel-
oped, GPA was finally diagnosed with the el-
evated C-ANCA. His symptoms improved and 
the bronchial ulceration recovered after cyclo-
phosphamide and corticosteroid administration. 

In our review of related articles, we found that 
GPA was seldom manifested with bronchus ul-
FHUDWLRQ��EXW�PRVWO\�ZLWK�VXEJORWWLF�VWHQRVLV�>�@��
so we share this rare case.

*3$�ZDV� ILUVW� GHVFULEHG� LQ� ����� >�@� DV�
characterized by granulomatous inflammation 
and necrotizing vasculitis involving mainly the 
small arteries, arterioles, capillaries and venules 
of the upper and lower airways and the kidneys 
[4]. The condition could be limited to the respi-
ratory system without affecting the renal sys-
tem, and was referred to as limited GPA, which 
is seen in 25% of patients [9]. One of the major 
characteristics of GPA is involvement of the air-
ways, which is reported to occur in 15%-55% of 
patients and cause cough, hemoptysis, stridor, 
sibilant rales, and dyspnea as common symp-
toms [5-6]. The manifestations of GPA in the 
respiratory tract include nasal stenosis, tracheal 
and bronchial stenosis, granulomatous nodules 
DQG�PDVVHV��DOYHRODU�LQ¿OWUDWHV�DQG�FDYLWLHV�>���
11]. In our case, the patient presented with right 
main bronchus ulceration.

Pulmonary infiltrates and nodules are the 
PRVW�FRPPRQ�UDGLRORJLF�¿QGLQJV�RI�*3$������

Fig. 3.   Flexible bronchoscopy follow-up revealed the ulceration 
at the patient’s right main bronchus had healed (the healed ulcer is 
marked by an arrow).
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and 58%, respectively). The nodules are usu-
ally multiple, bilateral and with cavitation in 
DSSUR[LPDWHO\�����RI� FDVHV�� ,Q� ��������RI�
patients, chest CT reveals infiltrates and nod-
ules not observed on conventional chest plain 
film. Ground glass opacity and consolidation 
were found in up to 50% of patients. Neverthe-
less, there are also some less frequent manifes-
tations, including pleural effusion (5%-20%), 
mediastinal masses, and enlarged lymph nodes, 
usually in association with parenchymal infil-
trates [4]. In our case, there were none of the 
DERYH�UDGLRORJLF�¿QGLQJV�

There have been a few large studies on en-
GRVFRSLF�¿QGLQJV�RI�*3$�E\�EURQFKRVFRS\�H[-
amination. For instance, Cordier et al. reported 
that 41 (55%) of 74 patients who underwent 
bronchoscopy showed abnormal findings. The 
ILQGLQJV� LQFOXGHG�EURQFKLDO� VWHQRVLV� ����SD-
tients), ulcerations or pseudo-tumor (7 patients), 
inflammatory lesions without stenosis (10 pa-
tients), isolated hemorrhage (10 patients), and 
isolated purulent secretions (1 patient) [12].

In our case, pathology of the bronchial ul-
ceration reported granuloma formation, which 
was suspected to be TB infection at first, and 
then turned out to be GPA. Granulomatous reac-
tions are seen in a wide variety of diseases, both 
infectious, such as mycobacteria, fungi, and 
parasites, and non-infectious, such as sarcoid-
osis, Crohn’s disease, GPA, rheumatoid arthri-
tis, drug reactions and foreign body aspiration. 
In countries with a high incidence of TB, the 
initial consideration in the differential diagnosis 
of granulomatous diseases is usually TB, so de-
tailed history-taking and physical examination 
should be included for the differential diagnosis 
[7].

Since our patient was suspected of having 
endobronchial TB (EBTB) infection, we also 

reviewed relevant articles. EBTB seems to be 
SUHGRPLQDQW�LQ�IHPDOHV�������\HDUV�ROG�>�����@��
However, van de Brande et al. reported EBTB 
in an elderly population with a mean age of 70 
years [15]. Symptoms of EBTB include produc-
tive cough, chest pain, hemoptysis, lethargy, 
fever and dyspnea. Clinical manifestations are 
heterogeneous, and can include a focal wheeze 
DQG�GHFUHDVHG�DLU�HQWU\�RQ�DXVFXOWDWLRQ�>��@��$V�
long as the symptoms and signs are non-specif-
ic, and despite clinical suspicion, the diagnosis 
of EBTB should be based on a combination of 
clinical findings, radiology and sputum/tissue 
analyses.

Unless there is remarkable airway obstruc-
tion that induces atelectasis of the distal pul-
monary segment, or concurrent parenchymal 
or pleural disease, CXR of EBTB patients may 
seem normal. Chest CT would disclose more 
detail, such as irregularities or stenosis of the 
airways, as well as other features of TB in the 
chest such as mediastinal lymphadenopathy, 
nodules, cavities and pleural effusion [16]. In 
our case, there was no significant finding on 
CXR or chest CT.

Contrary to clinical expectations, sputum 
analysis in EBTB has a variable diagnostic 
yield, with reports ranging from 17-79% if 
combined with specimens obtained via bron-
choscopy [17-18]. Possible reasons for this in-
clude the lack of ulceration in the mucosal wall 
RI�WKH�EURQFKXV��RU�GLI¿FXOWLHV�LQ�H[SHFWRUDWLRQ�
[19]. 

Although any part of the tracheobronchial 
tree can be affected, EBTB tends to impact 
mainly the right upper and right main bronchi 
[17]. Differences in endoscopic appearances 
have been described as the following: actively 
FDVHDWLQJ�� HGHPDWRXV�K\SHUHPLF��¿EURVWHQRWLF��
WXPRURXV�� JUDQXODU�� XOFHUDWLYH� DQG�QRQVSHFL¿F�
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bronchitis [19]. 
Different subtypes have different clinical 

RXWFRPHV��2Q�DQDO\]LQJ�EURQFKLDO� ODYDJH�ÀXLG�
samples, the granular subtype appeared to yield 
the highest smear and culture positivity for 
Mycobaterium tuberculosis, whereas both tests 
ZHUH�QHJDWLYH�IRU�WKH�¿EURVWHQRWLF�DQG�QRQVSH-
cific subtypes [20]. The presence of caseating 
granulomas or acid-fast bacilli would confirm 
the diagnosis of EBTB.

In conclusion, in the clinical case that came 
to our attention, bronchial ulceration was highly 
VXVSHFWHG�WR�EH�7%�LQIHFWLRQ�DW�¿UVW��WKHQ�WXUQHG�
out to be a manifestation of GPA, which then 
healed after cyclophosphamide and corticoste-
roid administration.
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