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Correlation of the New GOLD Classification (2013
Version) with Exercise Capacity and Mortality Risk

Po-An Chou*, Nai-Ying Kuo**, Ching-Wan Tseng**, Chin-Chou Wang*,**,
Chien-Hung Chin**,***, Meng-Chih Lin*,**,***, Shih-Feng Liu*,**,***

Background and Objective: The new GOLD guideline published in 2013 recommends
assessing the severity of COPD by a combination of FEV,, symptom scoring, and exacerbation
frequency. The objective of this study was to compare the association of COPD severity
stratification with exercise capacity and mortality using both the old and the new GOLD
guidelines.

Methods: The correlations of the 6-minute walking distance (6MWD) and mortality rate
with different COPD staging methods (the old and new GOLD classifications) were compared
in a cohort of 114 clinically stable COPD patients.

Results: Patients were initially stratified into stage | (17 patients, 14.9%), stage Il (36
patients, 31.6%), stage lll (50 patients, 43.9%), and stage IV (11 patients, 9.6%) using the
old GOLD classification system. Using the new GOLD classification, they were re-grouped
into group A (29 patients, 25.4%), B (21 patients, 18.4%), C (14 patients, 12.3%), and D
(50 patients, 43.9%). Age, gender, body mass index, and cigarette pack-years showed no
significant difference among the groups and stages. There was a significant difference in
the 6MWD between groups A and D (447.5 vs. 361.9 meters, p=0.003) and stages | and lll
(477.1 vs. 365.9 meters, p=0.001). The Kaplan-Meier method showed that the new GOLD
classification was associated with mortality risk (p=0.02), but not the old GOLD classification
(p=0.58).

Conclusions: The new GOLD classification is better than the old one in the estimation of
exercise capacity and 2-year mortality risk in stable COPD patients. (Thorac Med 2014; 29:
263-271)

Key words: GOLD classification, 6-minute walking distance, mortality, exercise capacity, COPD

Introduction (COPD) is a common disease characterized by
poorly reversible airflow limitation [1]. It is
Chronic obstructive pulmonary disease widely accepted that forced expiratory volume
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in 1 second (FEV)) is essential for the diagnosis
and quantification of respiratory impairment
in COPD [1-3], and that the rate of decline
in FEV, can be used as a surrogate of disease
progression [4-6]. However, FEV, does not
adequately reflect all aspects of the disease in
our clinical practice. For example, the change
in FEV, does not correlate with health status
[7], and the FEV, level poorly correlates with
the dyspnea scale [8]. The degree of dyspnea
is also superior to FEV, in association with
health-status scores [9] and the risk of death [1].
Therefore, a multidimensional grading system
called the BODE index, including the body-
mass index (B), the degree of airflow obstruc-
tion (O), dyspnea (D), and exercise capacity (E,
measured with the 6-minute walking test), was
developed for systemic evaluation of COPD se-
verity [10]. Current investigations also support
the BODE index as a better measure than FEV,
in predicting all-cause mortality among patients
with COPD [10].

The 2013 Global Initiative for Chronic
Obstructive Lung Disease (GOLD) guide-
line update, first announced at the 2011 Asia-
Pacific Society of Respirology annual interna-
tional meeting, regarded FEV, as an unreliable
marker of breathlessness, exercise limitation,
and health status impairment, and suggested
integrating FEV,, symptom scoring, and future
risk of acute exacerbation into a stratification of
COPD severity [11]. Whether such an assess-
ment is useful in predicting mortality risk or
exercise capacity remains unclear. This study
aimed to compare the difference in the mortal-
ity rate and 6-minute walking distance (6MWD)
between corresponding COPD stages using the
old and new GOLD guidelines, in the hope of
providing clinical evidence for better evaluation
of COPD.

Thorac Med 2014. Vol. 29 No. 5

Methods

This study was approved by the institu-
tional review board of Chang Gung Memorial
Hospital (IRB number: 94-319). Funds were
also provided by Chang Gung Memorial Hospi-
tal (CMRPG840421). The aim of the study was
to compare the differences in the 6MWD and
mortality using the new and old GOLD stages.
Between April 2005 and July 2006, a cohort
of COPD patients with wide-ranging symp-
tom severity was enrolled from the outpatient
clinic of the Division of Pulmonary Medicine
in Chang Gung Memorial Hospital-Kaohsiung
Medical Center, a 2300-bed facility that serves
as a primary care and tertiary referral center in
Taiwan. These patients underwent spirometry
and lung volume measurements according to
the recommendations of the American Thoracic
Society and other standard references [12]. The
inclusion criteria for COPD patients were as
follows: more than 40 years old, a smoking his-
tory of more than 10 pack-years, a ratio of post-
bronchodilator FEV, to forced vital capacity
less than 0.7, and poor reversibility with inhaled
bronchodilator (increase in FEV, less than 200
ml and 12% of pre-bronchodilator level) [1].
The old GOLD classification was used follow-
ing the 2010 GOLD guideline update, and the
new classification referred to the 2013 GOLD
update [11]. All COPD patients were in stable
condition, which was defined as no exacerba-
tion for more than 6 weeks. Patients who expe-
rienced an exacerbation of COPD (e.g., fever,
increased purulent sputum, or dyspnea) or who
were hospitalized for any reason in the most
recent 6 weeks were excluded from this study.
Other comorbidities with probable correlation
to airflow limitation, such as pulmonary tuber-
culosis, bronchial asthma, bronchiectasis, and
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heart failure, were excluded.

After enrollment, the patients received
follow-up every 3 months for 2 years, and data
were recorded at the same time. Basic charac-
teristics (Table 1), including BODE index and
spirometry results, were collected at the initial
presentation. Data collections at follow-up were
not unified, and were dependent on clinical re-
quirements for disease evaluation. If a patient
were lost to follow-up, the research assistant
would make contact with the patient or his/
her family members and acquire information
about any mortality by telephone interview. The

Table 1. Basic Clinical Characteristics of the 114 Patients with
Stable Chronic Obstructive Pulmonary Disease

Characteristic Mean + SD
Age (yr) 69.6£10.3
Male (%) 111/114 (97.4)
Smoking history (pack-yr) 57.6+31.9
Current smoking status (%) 37/114 (32.5)
Body-mass index (BMI)° 23.5+3.6
FVC (% of predicted value) 71.6+19.2
FEV,/FVC (%) 540+11.5
FEV, (% of predicted value) 53.2+214
Old GOLD stage

1/IvIv 17//37/49/11
mMRC dyspnea scale’

Scale 0/1/2/3/4 17/25/29/30/31
Distance walked in 6 min (meter) 4024+ 111.1

Frequencies of acute exacerbation/  29/114 (25.4%)
year >2

Abbreviations: FEV,: forced expiratory volume in 1 s; COPD:

chronic obstructive pulmonary disease; mMRC: the modified

Medical Research Council; 6MWD: 6-minute walking distance

¥ Body-mass index is the weight in kilograms divided by the square
of the height in meters.

¥ Scores on the modified Medical Research Council (mMRC)
dyspnea scale may range from 0 to 4, with a score of 4 indicating
that the patient is too breathless to leave the house or becomes

breathless when dressing or undressing.

6MWD was used to evaluate exercise capacity,
and all-cause mortality during the follow-up
period was used as the outcome measure sepa-
rately.

Statistical analyses

Continuous variables were presented as
mean + standard deviation, and categorical vari-
ables as absolute numbers and percentages. The
correlation of the Modified Medical Research
Council (mMRC) dyspnea scale and FEV, was
calculated using Crosstabs and Pearson cor-
relations. Univariate analysis was performed
using Student’s #-test for quantitative variables
of normal distribution or the Chi-square test for
qualitative variables. If p<0.05 was statistically
significant in 1-way ANOVA, post hoc analysis
would be performed among the subgroups using
the Tukey method. Survival was estimated by
the Kaplan-Meier method with a log-rank test.
A 2-sided value of p<0.05 was considered to be
statistically significant. Statistical analyses were
performed using the SPSS software package
(version 13.0; SPSS Inc., Chicago, IL, USA).

Results

A total of 114 clinically stable COPD pa-
tients were enrolled in this study (Table 1). The
new GOLD classification included group A (29
patients, 25.4%), group B (21 patients, 21%),
group C (14 patients, 12.3%), and group D (50
patients, 43.9%) (Table 2). The old GOLD clas-
sification included 17 stage I patients (14.9%),
36 stage II patients (31.6%), 50 stage III pa-
tients (43.9%), and 11 stage IV patients (9.6%).
FEV, and mMRC scores showed a significant
correlation among all patients (p<0.001, R=-
0.55). However, disproportion between FEV,
and mMRC dyspnea scores was noted in 35

Mg s BB 103 4F 29 %5 5 HA
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Table 2. The New GOLD Classification Grouping Stratified by
Old GOLD Stage, modified Medical Research Council (mMRC)
Dyspnea Scale and Frequencies of Acute Exacerbation: Groups A; B;
C;and D

4
C D
>1
5] 14 (12.3%) 50 (43.95%) o5
on 3 el
8 &
A g
= g
@) 2 g'
el A B
@) <1
29 (25.4%) 21 (18.4%)
1

mMRC 0-1 mMRC 2-4

Symptoms

patients (30.7%). In each stage and group, there
was no significant difference in age, gender,
BMI, and pack-years. A significant difference in
the 6MWD was noted between groups A and D
(461.6 vs. 362.9 meters, p=0.001) (Figure 1A),
and between stages I and III (477.1 vs. 365.9
meters, p=0.001) (Figure 1B, Table 3). As for
mortality risk, there was a significant linkage to
the new GOLD classification (p=0.02) (Figure
2A), but not to the old GOLD classification
(p=0.58) (Figure 2B).

Discussion

This study provides clinical evidence and
demonstrates that the new GOLD classifica-
tion is associated with exercise capacity and
mortality in stable COPD patients. COPD is a
complex disease, and the assessment of COPD

5507
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NS
3505

NS

300

NS

T
B

To ]

T
c ]

MEW GOLD classification

Fig. 1A. Six-minute walking distance was significantly different between groups A and D (447.5 vs.
361.9 meters, p=0.003) in the new GOLD classification.

Thorac Med 2014. Vol. 29 No. 5
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Fig. 1B. Six-minute walking distance was significantly different between stages I and III (477.1 vs. 365.9

meters, p=0.001) in the old GOLD classification.

Table 3. Six-Minute Walking Distance in the Old and New
Classifications

6MWD (m) + SD

Old GOLD stages*

Stage | 4772 +£22.2
Stage 11 4240+ 18.6
Stage II1 365.3+14.7
Stage IV 379.0 £33.2
New GOLD classification

Group A 447.5+20.1
Group B 409.7 +£20.2
Group C 442.0 + 34.4
Group D 361.9+14.5

* Old GOLD stages: refer to GOLD guideline 2010 updates
¥New GOLD classification: refers to GOLD guideline 2013 updates

severity by FEV, alone is not enough to predict
quality of life, exercise capacity, and risk of
mortality. Staging by the new GOLD classifica-

tion can be easily obtained with adoption of the
dyspnea score, FEV,, and the frequencies of
acute exacerbation. Although it may not be the
best stratification method for COPD severity, at
least it is convenient to use in clinical practice
and was verified for estimation of disease mani-
festations as well as prognosis in this study.

The 6MWD is simple to perform clinically
[13], and is widely accepted as a good predic-
tor of mortality risk among patients with other
chronic diseases, including heart failure [14]
and pulmonary hypertension [15]. In addition,
the 6MWD has been validated as a good out-
come measure after interventions, such as pul-
monary rehabilitation [16]. This study showed
that the 6 MWD results were significantly differ-
ent between groups A and D in the new classi-
fication. Group A had a higher FEV, and better

Mg s BB 103 4F 29 %5 5 HA
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1.0 L New GOLD Clssification
1 A
[ | B
C
D
0.8 —+— A -censored
— g -censored
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T o6+
a P=0.02
g
0 0.4
0.2
0.0+
T T T T T T T
oo 200.00 400.00 600.00 B800.00 1000.00 1200.00
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Fig. 2A. Kaplan-Meier method using the log rank test showed the new classification was associated with mortality
(»p=0.02) and cumulative survival differences between subgroups.

01d GOLD stage
1.0+
)
I
i
Iy
0.8 —+—|-censored
—+—Il-censored
ll-censaored
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T 06 P=0.58
3
w
E
o 04 —
0.24
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T T T T T T T
00 200.00 400.00 E00.00 800.00 1000.00 1200.00
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Fig. 2B. Kaplan-Meier method using the log rank test showed the old GOLD classification was not associated
with mortality risk (p=0.58).

Thorac Med 2014. Vol. 29 No. 5
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symptom score, and group D had a lower FEV,
and worse symptom score. There is no doubt
that patients in group A had a longer 6MWD
than those in group D. Patients in groups B and
C had reverse FEV, and mMRC scale levels.
Thus it is still acceptable that the 6MWD may
not be significantly different between the 2
groups, as seen in our study.

Although there was a significant difference
in the 6MWD between stage I and stage III in
the old GOLD classification, it was very diffi-
cult to explain why the 6 MWD showed no sig-
nificant difference between stage I and stage IV,
which were the best and worst stages by defini-
tion. It could be inferred that the new GOLD
classification would more reliably reflect the
exercise capacity of COPD patients.

As a complex disease of heterogeneous
etiologies and clinical manifestations, COPD is
known for multiple factors that could be corre-
lated with mortality risk, such as low FEV, [1-3],
a low body-mass index [17-18], hypoxemia, hy-
percapnia [19-20], a short walking distance in a
fixed time [21], functional breathlessness [22],
comorbidities [23], frequent acute exacerbation
[24-25], and a poor multidimensional index (like
the BODE index [10] or the ADO score [26]).
Analysis of a single factor may lead to contro-
versial results in different studies. Combined
variables usually provide useful information
that can improve the comprehensiveness of the
evaluation of patients with COPD, but some
variables may be difficult to apply clinically
due to inconvenience. Our study demonstrates
that the new GOLD classification provides an
easy and reliable tool to evaluate COPD sever-
ity.

In the new GOLD guideline, there are dif-
ferent management choices for group A to D
patients, each listed as the first, second or al-

ternative treatment. Medication selection may
have been an important confounding factor for
mortality risk in our study. Drug selections were
generally based on the suggestions of the old
GOLD guideline. Also, medication adjustments
were made commonly based on identification
of improvement or deterioration of the patient’s
condition, so it would be difficult to make a
medication profile of our patients. Therefore, a
summarizing of the patient’s drug records was
not performed in this study.

In summary, COPD is a complex disease,
and the assessment of severity by FEV, alone
is far from enough. With regard to estimation
of exercise capacity and mortality risk in stable
COPD patients, the newly published GOLD
classification proved to be a better stratification
tool than the old one in our study.
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Obstructive Sleep Apnea and Risk of Gout
— A Nationwide Population-Based Study

Vincent Yi-Fong Su*, Jen-Yee Hong**, Diahn-Warng Perng*

Introduction: Studies evaluating the risk of gout in patients with obstructive sleep apnea
(OSA) are limited. Most of them are small in sample size, cross-sectional in design or lack
appropriate controls and information associated with gout development. We designed this
study to explore the risk of incident gout in adult patients with OSA.

Methods: From Jan. 1, 2000, we identified adult patients with OSA from the Taiwan
National Health Insurance Research Database. A control cohort without OSA, matched for
age and sex, was selected for comparison. The 2 cohorts were followed up until Dec. 31,
2008 or occurrence of gout.

Results: Of the 21,817 subjects (4,365 OSA patients vs. 17,452 matched controls), 1,111
(5.09%) suffered from gout during a mean follow-up period of 6.58 years, including 212 (4.86%)
in the OSA cohort and 899 (5.15%) among the controls. Kaplan-Meier analysis revealed that
there was no difference in the incidence of gout between the OSA cohort and the matched
cohort (log rank test, p=0.499). After multivariate adjustment, OSA was not an independent
risk factor for gout.

Conclusions: OSA did not increase the risk of future gout. (Thorac Med 2014; 29: 272-

280)

Key words: obstructive sleep apnea, sleep-disordered breathing, gout

Introduction

Obstructive sleep apnea (OSA) is the most
common form of sleep-disordered breathing,
affecting 2% of women and 4% of men living
in Western communities, and probably an even
higher percentage of Asians [1]. This disease is
characterized by repetitive complete and/or par-
tial collapses of the upper airway during sleep,

leading to intermittent hypoxemia and sleep
fragmentation [2]. Furthermore, tissue hypoxia
increases the catabolism of purines and leads to
increased levels of uric acid in animal models
[3-4]. However, there are few studies address-
ing the relationship between sleep-disordered
breathing and gout, and most of them are small
in sample size, cross-sectional in design or lack
appropriate controls and information associated
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with gout development [5-9]. There has been
no large-scale study addressing this issue until
now. For this study, we hypothesized that OSA
may predispose to the development of gout,
and then conducted this nationwide population-
based study to explore their relationship.

Materials and Methods

Database

For this study, we used a publicly released
cohort dataset, the Longitudinal Health Insur-
ance Database, comprised of approximately
1,000,000 randomly sampled people, and col-
lected all the records of these individuals from
2001 to 2008. The released database has been
confirmed by the National Health Research
Institutes (NHRI) to be representative of the
Taiwanese population and is 1 of the largest
population-based databases in the world; its
data has been used in many published scientific
papers. The NHRI has encrypted every patient’s
original identifiable information in this dataset
in a consistent manner, to protect their privacy
and allow linkage of claims belonging to the
same patient within the database.

Study sample and control

This study was approved by the institu-
tional review board of Taipei Veterans General
Hospital (VGHIRB No. 2012-09-007BC). In
this retrospective cohort study, we enrolled
adult patients (>20 years old) who were newly
diagnosed with OSA [International Classifica-
tion of Diseases, Ninth Revision, Clinical Modi-
fication (1ICD-9-CM) codes 780.51, 780.53,
780.57] from 2001 to 2008 as the study cohort
(OSA cohort) [10]. The date of enrollment was
defined as the date on which OSA was initially
diagnosed. An age- and gender-matched group

of subjects without OSA was randomly selected
from the same datasets. The control group was
selected from among those patients without
OSA at a ratio of 4 controls per OSA patient.
The controls were matched for each OSA pa-
tient by age and gender. For the control group,
the start of follow-up was defined as the first
date of clinical visit to a medical facility in the
enrollment year. In both groups, subjects with a
past medical history of gout (ICD-9-CM codes
274.xx) before enrollment were excluded to
avoid interference from the antecedent infec-
tion.

Variables

Comorbidities associated with the develop-
ment of gout, including preexisting diabetes
mellitus, hypertension, hyperlipidemia, heart
failure, coronary artery disease, chronic ob-
structive pulmonary disease (COPD), asthma,
cerebrovascular disease, cancer, chronic kidney
disease, alcoholism, and tuberculosis, were as-
sessed.

Main outcome measures

The primary outcome of interest was gout
(ICD-9 code 274.xx) after the initial diagnosis
of OSA. All gout diagnoses included in the
analysis were accompanied by prescription of
anti-hyperuricemic drugs. We did not include
suspected clinical diagnoses without using
drugs to treat gout. All enrollees were followed
from the date of enrollment until the first diag-
nosis of gout, or censored on the date of death,
withdrawal from the national health insurance
program, or until Dec. 31, 2008 if they were
free of gout.

Statistical analysis
Extraction, matching and computation of
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data were performed using the Perl program-
ming language (version 5.12.2). A Microsoft
SQL Server 2008 (Microsoft Corp., Redmond,
WA, USA) was employed for data linkage,
processing, and sampling. Statistical analysis
was performed utilizing SPSS software (Ver-
sion 19.0, SPSS, Inc., Chicago, IL, USA). All
data were expressed as mean + standard devia-
tion (SD) or percentage (%) unless otherwise
stated. Comparison between 2 groups was made
by independent Student’s #-test for continuous
variables or Pearson’s i’ test for categorical
variables as appropriate. Survival analysis was
conducted using the Kaplan-Meier method,
with significance based on the log-rank test. A
Cox proportional hazard model was used for
multivariate adjustment. Statistical significance
was inferred at a 2-sided p value of <0.05.

Results

We identified 5,175 patients with OSA from
Jan. 1, 2001 to Dec. 31, 2008. After excluding

patients aged <20 years (n=409) and those with
antecedent gout (n=846), 4,365 patients with
OSA (mean age 46.53+£14.50 years) were in-
cluded. Another 17,452 age- and sex-matched
controls without OSA (mean age, 46.53+14.50
years) were selected for comparison (Figure 1)
(Table 1).

During the 6.58+0.79-year follow-up pe-
riod, there were fewer gout events among the
OSA cohort than among the matched group [212
(4.86%) vs. 899 (5.15%)]. OSA patients had an
insignificantly lower hazard for incident gout
than the control group (log-rank test, p=0.499,
Figure 2). Incidences in the OSA cohort and the
control group were 7.38 and 7.83 persons per
1,000 person-years, respectively. In compar-
ing subjects with vs. without gout, those with
incident gout were older and had a higher per-
centage of hypertension, hyperlipidemia, heart
failure, coronary artery disease, COPD, asthma,
stroke, chronic renal disease and tuberculosis
(Table 2). After multivariate adjustment, OSA
was not an independent risk factor for gout

1,000,000 Nationwide representative population

Exclusion of subjects with antecedent gout

4,365 sleep apnea patients

17,452 age, sex matched
controls

Fig. 1. Flow diagram summarizing the process of enrollment and follow-up.

Thorac Med 2014. Vol. 29 No. 5
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Table 1. Characteristics of the Sleep Apnea Cohort and Matched Controls

Characteristics Sleep apnea Matched controls p value
n % n %

N 4,365 17,452

Age (mean + SD) 46.53+14.50 46.53+14.50
<65 years old 3,810 87.3 15,232 87.3 1.000
>65 years old 555 12.7 2,220 12.7

Follow-up years (mean+SD) 6.58+0.80 6.58+0.79 0.938

Female 1,717 39.3 6,939 39.8 0.616

Male 2,648 60.7 10,513 60.2

Comorbidities
Diabetes mellitus 560 12.8 1,905 10.9 <0.001
Hypertension 1,339 30.7 3,714 21.3 <0.001
Hyperlipidemia 962 22.0 2,404 13.8 <0.001
Heart failure 167 3.8 350 2.0 <0.001
Coronary artery disease 736 16.9 1686 9.7 <0.001
COPD 1,276 29.2 3,181 18.2 <0.001
Asthma 508 11.6 1,193 6.8 <0.001
Stroke 198 4.5 486 2.8 <0.001
Cancer 242 5.5 652 3.7 <0.001
Chronic renal disease 240 5.5 658 3.8 <0.001
Alcoholsim 119 2.7 298 1.7 <0.001
Tuberculosis 49 1.1 165 0.9 0.303

Abbreviations: SD = standard deviation; COPD = chronic obstructive pulmonary disease.

201

Log rank p = 0.499

151

101

Patients with sleep apnea

Cumulative incidence of Gout (%)

Follow-up (years)

Fig. 2. Kaplan-Meier curves plotting cumulative incidences in subjects with and without sleep apnea.
There was no statistically significant difference between the 2 curves (log-rank test, p=0.499).
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Table 2. Characteristics of Patients with and without Gout

Gout
Characteristics Yes (n=1,111) No (n=20,706) p value
n % n %

Age (mean+SD) 51.33+14.92 46.27+14.43
<65 871 78.4 18,171 87.8 <0.001
>65 240 21.6 2,535 12.2

Sex

Female 368 33.1 8,288 40.0 <0.001

Male 743 66.9 12,418 60.0

Comorbidities
Sleep apnea 212 19.1 4,153 20.1 0.441
Diabetes mellitus 118 10.6 2,347 11.3 0.494
Hypertension 381 343 4,672 22.6 <0.001
Hyperlipidemia 181 16.3 3,185 15.4 0.419
Heart failure 37 33 480 2.3 0.038
Coronary artery disease 165 14.9 2,257 10.9 <0.001
COPD 230 20.7 4,227 20.4 0.821
Asthma 99 8.9 1,602 7.7 0.166
Stroke 39 3.5 648 3.1 0.485
Cancer 34 3.1 850 4.1 0.090
Chronic renal disease 54 4.9 844 4.1 0.213
Alcoholism 18 1.6 399 1.9 0.566
Tuberculosis 13 1.2 201 1.0 0.529

Abbreviation: SD = standard deviation; COPD = chronic obstructive pulmonary disease.

(Table 3).
Discussion

In this study, we demonstrated that OSA is
not an independent risk factor for incident gout.
To our knowledge, this is the largest cohort
study to investigate the risk of gout among adult
patients with OSA. In contrast to other pub-
lished literature [5-14], this study addressed the
temporal relationship between OSA and gout.
All patients with gout diagnoses included in the
analysis were prescribed anti-hyperuricemic

Thorac Med 2014. Vol. 29 No. 5

drugs or non-steroidal anti-inflammatory drugs.
We did not include suspected clinical diagno-
ses lacking confirmatory findings. Therefore,
the diagnoses of OSA and gout in our research
were not only reliable but also exhaustive.

One study [15] showed that subjects with
OSA had significantly higher urinary uric acid
excretion. After continuous positive airway
pressure (CPAP) treatment, a marked reduction
of urinary uric acid excretion was observed.
Another case-control study [7] also indicated
that CPAP treatment could reduce urinary uric
acid excretion in patients with OSA. Overnight
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Table 3. Predictors of Gout by Cox Proportional Hazards Regression Analysis

Variables

Sleep apnea

Age >65 years old
Male gender
Diabetes mellitus
Hypertension
Hyperlipidemia
Heart failure
Coronary artery disease
COPD

Asthma

Stroke

Cancer

Chronic renal disease
Alcoholism

Tuberculosis

Unadjusted Adjusted
HR (95% CI) p HR (95% CI) p
0.94 (0.81-1.09) 0.429
1.07 (0.92-1.23) 0.371
1.76 (1.55-1.99) <0.001 1.74 (1.53-1.98) <0.001
0.55 (0.45-0.66) <0.001 0.65 (0.53-0.79) <0.001
0.94 (0.83-1.07) 0.330
0.67 (0.57-0.78) <0.001 0.82 (0.69-0.97) 0.023
0.89 (0.64-1.23) 0.481
0.82 (0.70-0.97) 0.022 1.00 (0.84-1.19) 0.981
0.70 (0.61-0.81) <0.001 0.71 (0.59-0.86) <0.001
0.81 (0.66-0.99) 0.043 1.17 (0.90-1.52) 0.236
0.69 (0.50-0.95) 0.022 0.79 (0.57-1.09) 0.146
0.47 (0.34-0.66) <0.001 0.52 (0.37-0.74) <0.001
0.75 (0.57-0.98) 0.035 0.90 (0.68-1.19) 0.466
0.77 (0.49-1.23) 0.279
0.92 (0.53-1.58) 0.756

Abbreviations: HR = hazard ratio; CI = confidence interval; COPD = chronic obstructive pulmonary disease.

All factors with p<0.1 in univariate analyses were included in the Cox multivariate analysis.

increase in the urinary uric acid/creatinine ratio
was considered as a marker of tissue hypoxia
in patients with OSA [16]. A possible explana-
tion for the change in urinary uric acid in pa-
tients with OSA is the cellular response to the
hypoxemia, which initiates a catabolic process
of adenosine triphosphate and results in the
generation of excess uric acid that is fed into
the blood. The second mechanism of uric acid
production is hypercapnia and acidosis, which
increases the likelihood of monosodium urate
precipitation. An epidemiological sample study
[9] indicated that individuals diagnosed with
OSA had higher levels of serum uric acid than
those without OSA.

A cross-sectional study [6] that enrolled

260 males found that hyperuricemia is frequent
in those with OSA (56.2%), and a study [5] of
105 OSA females also found a high incidence
of hyperuricemia in their subjects. These 2
small cross-sectional studies showed the as-
sociation of OSA and gout. However, the result
of a large cross-sectional study did not support
the finding of a relationship between gout and
sleep apnea. Using a validated database of gen-
eral practice records from 9 practices in the UK
between 2001 and 2008 [17], 1,689 individuals
with gout were surveyed and each was success-
fully matched with 4 controls. The study found
that sleep apnea was not significantly increased
in the gout cases compared to the controls
(0.7% vs. 0.3%, adjusted odds ratio: 1.49, 95%
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CI: 0.7-3.14). Similar to our data, patients with
OSA did not show a higher risk of gout devel-
opment.

The abovementioned research failed to
clearly demonstrate whether or not OSA pa-
tients are susceptible to gout. Our results, de-
rived from a large-scale database, provide a
closer look at this issue. We found it surprising
that OSA did not confer a higher risk for gout,
even within a relatively long follow-up period
(6.58 years) in such a young population (aged
46.53 years on average). Although previous
studies [5-6] indicated the positive relationship
between OSA and gout, most were small-scale
studies. The largest cross-sectional study [17]
did not show a higher risk of gout development
in patients with OSA. Publication bias should
be considered for the inconsistent results of the
abovementioned studies.

In this study, patients with cancer, COPD,
diabetes mellitus and hyperlipidemia had a
lower risk of gout. One possible explanation
may be that weight reduction is associated with
a decline in serum urate levels [18]. Cancer or
COPD often results in the development of wast-
ing and malnutrition. Two case series studies
[19-20] found that glucosuria in patients with
diabetes mellitus may decrease urate reabsorp-
tion and could result in hypouricemia. A pos-
sible explanation is that patients with metabolic
diseases tend to eat healthier food and avoid a
high-protein/fat/purine diet.

Conclusion

OSA may not be a risk factor for gout. In
the future, more elaborate prospective research
is needed to confirm our finding and elucidate
the possible underlying mechanisms.

Thorac Med 2014. Vol. 29 No. 5
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Anti-synthetase Syndrome Presenting as
an Interstitial Lung Disease: A Case Report

Horng-Ming Yeh, Chang-Hung Chen, Wen-Hung Lee

Anti-synthetase syndrome is a serological subtype of idiopathic inflammatory myositis
characterized by the production of antisynthetase antibodies and the development of
dermatomyositis or polymyositis, symmetrical arthritis, interstitial lung disease, mechanic’s
hand, fever, and photosensitivity. It has a generally poor prognosis, mainly due to irreversibly
progressive pulmonary involvement. We report the case of a 64-year-old man who presented
with symmetrical upper extremity arthralgia, interstitial lung infiltrates in chest films and anti-
Jo-1 antibody. Early diagnosis followed by immunosuppressive therapy is essential to prevent
the development of respiratory failure in these patients. (Thorac Med 2014; 29: 281-286)

Key words: polymyositis, interstitial lung disease, anti-synthetase syndrome, anti-Jo-1 antibodies

Introduction

Anti-synthetase syndrome (AS) is a rare
systemic autoimmune disorder, classified as an
idiopathic inflammatory myopathy [1]. It has
a generally poor prognosis, mainly due to ir-
reversibly progressive pulmonary involvement.
Early diagnosis followed by immunosuppres-
sive therapy can significantly increase both the
quality of life and life expectancy of the pa-
tients. We report herein a 64-year-old man who
was diagnosed with AS at an early stage, which
allowed the early introduction of systemic im-
munosuppressive therapy.

Case Report

A 64-year-old man had been healthy, but
had a history of hepatitis C and interferon ther-
apy in the preceding 7 years. He also had gouty
arthritis, hypertension and dyslipidemia with
regular follow-up. In the most recent 2 weeks,
he experienced symmetrical pain and swelling
of the joints of the hands, wrists, elbows and
shoulders, in addition to myalgia of the up-
per arms. Cough with mild dyspnea was also
noted. Chest X-ray revealed bilateral interstitial
pneumonia (Figure 1A). Fever developed after
admission, and due to a suspicion of pneumo-
nia, he was empirically treated with intravenous
ceftriaxone and levofloxacin.

Physical examination revealed bibasilar

Department of Internal Medicine, Tainan Municipal Hospital, Taiwan
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crackles and proximal muscle weakness in the
upper limbs. The laboratory evaluation was re-
markable for leukocytosis of 11,450/mm’ with
an elevated segment fraction of 77% (normal,
45-75%), an elevated erythrocyte sedimentation
rate of 27 mm/1 h (normal, <20 mm/1 h), el-
evated C-reactive protein of 1.22 (normal, <0.3
mg/dl) and creatinine kinase of 930 U/L (normal,
60-190 U/L). Urine analysis was normal, but
negative serum anti-nuclear antibody (ANA)
and rheumatoid factor (RF), positive anti-SS A
and anti-Jo-1 antibody were noted.

The results of lung function testing were as
follows: FEV, (forced expiratory volume in 1
second): 2.43L (83.2% predicted), FVC (forced
vital capacity): 2.55L (68.4% predicted), FEV,/
FVC: 95.18% and TLC (total lung capacity):
6.4L (91.3% predicted). The results of arterial
blood gas in room air were pH 7.448, PaCO,
34.5, PaO, 64.1 mmHg, HCO,23.3 mmol/
L, and PaO,/FiO, 64.1/0.2=320.5, and there
was an alveolar arterial difference of oxygen
(AaDOQO,) of 42.5 mmHg.

High-resolution computed tomography
(HRCT) of the thorax revealed a bilateral inter-
stitial pattern, with areas of ground glass opac-
ity, predominantly in the lower lobes (Figure 2).
An extensive infectious disease evaluation for
bacteria, tuberculosis, mycoplasma, and legio-
nella was unrevealing.

Administration of hydrocortisone sodium
succinate 100 mg q6h led to a considerable
improvement in muscle strength, but hemop-
tysis, and chest pain persisted, and chest X ray
showed further deterioration (Figure 1B). Pulse
therapy with intravenous methylprednisolone
1,000 mg was then initiated for 3 days. There-
after, his fever, cough and breathing improved
markedly. He was then discharged with a pred-
nisolone starting daily dose of 60 mg, azathio-

Thorac Med 2014. Vol. 29 No. 5

prine 50 mg bid, and cyclosporin 100 mg qd.
Follow-up chest X-ray 1 month after discharge
(Figure 1C) showed progressive improvement.

Discussion

AS is a serological subtype of idiopathic
inflammatory myositis that is characterized
by the production of anti-synthetase antibod-
ies and the development of dermatomyositis or
polymyositis, symmetrical arthritis, interstitial
lung disease (ILD), mechanic’s hand, fever,
Raynaud’s phenomenon, and photosensitivity
[1]. The autoantibodies produced in different
forms of myositis can be divided into myositis-
specific and myositis-associated autoantibodies.
A subgroup of myositis-specific autoantibodies
consists of antibodies directed against amino-
acyl tRNA synthetase, i.e. the anti-synthetase
antibodies. The most common of the anti-
synthetase antibodies is the anti-histidyl-tRNA
synthetase (anti-Jo-1) antibody [2].

It has been demonstrated that the presence
of anti-synthetase antibodies is the strongest
predictive factor for the development of ILD
in idiopathic inflammatory myositis [3]. The
coexistence of anti-SSA/Ro and anti Jo-1 seems
to be related to a more severe, rather therapy-
resistant and extensive pulmonary fibrosis with
a higher score on HRCT, as with the patient
reported herein, than anti-Jo-1 antibodies alone
[4-5].

An increased AaDO, of 42.5 mmHg was
noted in this patient. AaDO, levels above 32
mmHg on admission were a poor prognostic
factor for ILD with dermatomyositis in 1 study
[6]. AaDO, is calculated by subtracting PaO,
from PAO,. In certain pathologic conditions
(diffusion impairment, V/Q mismatching, and
shunt), the A-a gradient increases, reflecting in-



Anti-synthetase Syndrome Presenting as an Interstitial Lung Disease 283

B)

adequacy of oxygen transfer [7].

The diagnosis of ILD requires differential
causes, including drugs or other environmental
exposures, and connective tissue disease. There-
fore, most clinicians routinely do serologic test-
ing, such as ANA, RF and other autoantibod-
ies, in addition to detailed history-taking and
physical examination at the time of diagnosis,

©

Fig. 1. Chest X ray revealed bilateral interstitial pneumonia on
admission (Fig. 1A) and further deterioration (Fig. 1B) 4 days later.
Follow-up chest X ray 1 month after discharge (Fig. 1C) showed

progressive improvement.

to provide a clue as to a possible unrecognized
connective tissue disease [8].

Inflammatory myositis is a rare disease
entity affecting skeletal muscles and other or-
gans, including the lungs. ILD in inflammatory
myositis is increasingly recognized as a serious
complication of the disease [9]. Myositis asso-
ciated with ILD may present together with ILD,
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k.' - Wa ) (A
Fig. 2. High-resolution computed tomography showing a bilateral

interstitial pattern, with areas of ground glass opacity, predominantly
in the lower lobes.

as with the case presented herein, or precede the
presentation of myositis, or at any time during
the disease course [10]. Management of ILD is
crucial for outcome and survival, but there are
no controlled trials to support a specific treat-
ment regimen for this kind of patient. If the
onset of ILD is acute and rapidly progressive,
more potent immunosuppressive therapies may
be needed. Pulses of intravenous prednisolone
(1 g/day for 3 days) and intravenous cyclophos-
phamide (750 mg) could be effective in these
refractory cases [11]. In a report of 5 patients
with acute and refractory ILD treated with in-
travenous immunoglobulins, 2 patients survived
but the others died [12].

This case highlights the importance of
considering a broad differential diagnosis for
suspected infectious pneumonia cases that are
not responding to standard antibiotic regimens.
Prompt diagnosis and appropriate therapy for
those cases can prevent disease progression and
improve patient outcome. Thus, early clinical di-
agnosis and timely aggressive immunosuppres-
sive therapy is essential to prevent the develop-
ment of severe respiratory failure and pulmo-
nary hypertension [13].

Thorac Med 2014. Vol. 29 No. 5
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Bronchiolitis Obliterans-Organizing Pneumonia — A
Rare Presentation of Rheumatoid Arthritis with Lung
Involvement: A Case Report and Literature Review

Chuan-Hung Kao, Su-Lin Peng, Han-Yu Chang

There are several manifestations of rheumatoid arthritis (RA) with lung involvement,
including bronchiolitis obliterans-organizing pneumonia (BOOP). Diagnosis is usually difficult
and open or thoracoscopic lung biopsy is often required. Herein, we report the case of a
woman with rheumatoid arthritis who presented with dyspnea and cough. Chest X-ray (CXR)
revealed abnormal infiltration and the clinical symptoms did not improve after antibiotics
treatment. After thoracoscopic lung biopsy, BOOP was confirmed. Her symptoms and images
improved with steroid treatment. (Thorac Med 2014; 29: 287-291)

Key words: rheumatoid arthritis, bronchiolitis obliterans-organizing pneumonia, interstitial lung disease

Introduction

Rheumatoid arthritis (RA) is a chronic sys-
temic inflammatory disease, primarily involving
the joints. Pulmonary abnormalities are com-
mon in patients with RA, but may not result
in significant symptoms. There are several dif-
ferent manifestations, such as usual interstitial
pneumonia, nonspecific interstitial pneumonia
[1], organizing pneumonia [2], and pleura, chest
wall, and pulmonary vascular disease [1]. Diag-
nostic confirmation of the relationship between
RA and lung manifestations is usually difficult,
due to multiple impacting factors such as drugs
and infection. Biopsy is often needed, and more
commonly an open or thoracoscopic lung bi-

opsy [3]. Lung biopsy can provide a specific
diagnosis, identify a more treatable process and
predict the likelihood of response to therapy
[4]. In our case, we treated the patient as having
pneumonia initially. However, her symptoms
and chest X-ray (CXR) did not improve. After
chest computed tomography (CT), bronchiolitis
obliterans-organizing pneumonia (BOOP) was
suspected, and was confirmed by VATS biopsy.

Case Report

A 74-year-old woman had a history of RA
for 10 years. She received regular follow-ups at
our outpatient department. Her rheumatoid fac-
tor was 230 [U/ml in May 2013. One week be-
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fore admission, she suffered from fever off and
on. Accompanying symptoms included general
malaise, poor appetite, cough and mild dyspnea.
She was admitted to our chest ward for further
survey. Laboratory data revealed white blood
cells 7300/uL, adequate renal and liver func-
tion, and elevated C-reactive protein (133.1 mg/
L). CXR showed bilateral interstitial infiltra-
tion (Figure 1). Chest CT showed ground glass
opacity and consolidation at the peripheral area
(Figure 2). We prescribed antibiotics, includ-
ing ampicillin/sulbactam, azithromycin, and
oseltamivir. Bronchoscope was also performed
and the lavage routine showed lymphocytes:
8%, neutrophils: 30%, monocytes: 32%, and
eosinophils: 0% with negative culture results.
Her symptoms and CXR did not improve. Lung
biopsy under video-assisted thoracic surgery
(VATS) was performed and the pathology re-
vealed characteristic fibroblastic plugs (Masson
bodies) filling some air spaces, foamy histio-
cytes with scattered, distributed giant cells, a
few neutrophils, and thickening of the alveolar
septa. The mucin, GMS and acid-fast stains re-
vealed no specific pathogen (Figure 3). The re-

LT,

Fig. 1. CXR shows bilateral interstitial infiltration.

Thorac Med 2014. Vol. 29 No. 5
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Fig. 2. Chest computed tomography (CT) shows ground glass
opacity and consolidation at the peripheral area.

Fig. 3. In the low-power view, there were Masson bodies (arrow)

and a scattered distribution of multinucleated giant cells (arrowhead).

sult was consistent with interstitial lung disease
with BOOP.

After the pathology result, we gave the pa-
tient prednisolone at the dosage of 1 mg/kg/day.
Two months later, CXR showed resolving in-
filtration (Figure 4). Her airway symptoms also
improved.
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Fig. 4. CXR shows infiltration in significant resolution 2 months

after steroid treatment.

Discussion

BOOP, also call cryptogenic organizing
pneumonia, is a type of diffuse interstitial lung
disease that affects the distal bronchioles, respi-
ratory bronchioles, alveolar ducts, and alveo-
lar walls [5]. The histopathologic features of
BOOP are excessive proliferation of granulation
tissue consisting of loose collagen-embedded fi-
broblasts and myofibroblasts involving alveolar
ducts and alveoli with or without bronchiolar
intraluminal polyps [6]. “Masson body” is a
pathological term to describe these findings [7].

When lung biopsy confirms the diagnosis of
BOOP, we must determine whether the disease
is cryptogenic or secondary to another process.
Differentiating cryptogenic organizing pneumo-
nia (COP) from secondary organizing pneumo-
nia is difficult based on radiologic or pathologic
findings alone. A careful review of the patient’s
history, physical examination, medication us-
age, potential exposures, and underlying dis-
eases is needed. Secondary causes of BOOP

include organizing diffuse alveolar damage,
diffuse alveolar hemorrhage, drugs (e.g., amio-
darone, cocaine), infections (e.g., mycoplasma,
virus, Pneumocystis jirovecii, bacterial), con-
nective tissue diseases, hypersensitivity pneu-
monitis, idiopathic pulmonary fibrosis, and as-
piration [8]. In our case, RA was thought to be
the cause of BOOP after reviewing the patient’s
history.

The role of flexible bronchoscopy is mainly
to obtain bronchoalveolar lavage (BAL) sam-
ples to evaluate for infection, hemorrhage, and
malignancy. BAL findings of BOOP typically
include increases in lymphocytes (20-40%),
neutrophils (5-10%), and eosinophils (5-25%),
with the level of lymphocytes being higher than
that of eosinophils [9]. The “mixed pattern” of
increased cellularity is thought to be charac-
teristic, although not diagnostic of BOOP [5].
Transbronchial biopsy is an important method
we often use with bronchoscopy. Its role in pa-
tients with suspected BOOP is to identify other
disease processes. The small size of transbron-
chial lung biopsies is often inadequate for de-
finitive confirmation of BOOP and exclusion of
other concomitant processes. Reliance on small
transbronchial biopsies increases the likelihood
of missing the primary diagnosis [10]. In our
case, BAL revealed lymphocytes: 8%, neutro-
phils: 30%, monocytes: 32%, and eosinophils:
0%, which was compatible with a mixed cel-
lular pattern. After VATS biopsy, BOOP was
confirmed.

For patients with gradually worsening dis-
ease, initial therapy with systemic steroid is
suggested [11]. The dose is usually prednisone
of 0.75 to 1 mg/kg per day, based on ideal body
weight [12]. The duration of steroid use is about
3 to 6 months if the patient remains stable or is
improving. Routine CXR follow-up and moni-
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toring should be performed during steroid treat-
ment. In our case, we prescribed prednisolone 1
mg/kg/day. Her symptoms improved and CXR
2 months later showed the infiltration was in
significant resolution.

Use of steroid is considered clinically for
patients presenting with BOOP. However, the
confirmation of BOOP should be established by
biopsy result. Steroids are prescribed after pa-
thology is available, as in our patient. However,
is there a possibility of steroid treatment before
the biopsy result is known, if BOOP is suspect-
ed? Since the side effects of steroid might be
severe and relatively inappropriate in patients
with severe sepsis, the decision-making should
be individualized and based on the hemody-
namic conditions. This issue warrants further
investigation in the future.

Conclusion

Herein, we reported a case of RA with lung
involvement. After VATS biopsy, BOOP was
confirmed, and after steroid treatment, the sym-
ptoms and CXR showed improvement. Pul-
monary manifestations in patients with RA are
variable and difficult to diagnose. VATS biopsy
is often needed. Steroid treatment usually yields
dramatic improvement in patients with BOOP.
Finally, we should keep in mind the diagnosis
of BOOP when pneumonia treatment fails in
patients with RA.

Thorac Med 2014. Vol. 29 No. 5
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Primary Carcinoid Tumor of the Parietal Pleura
— Case Report

Jian-Sheng Liu*, Chih-Yen Tu*,**, Chia-Hung Chen*, Pin-Ru Chen***,

Guan-Chin Tseng

*kkk

Carcinoids are neuroendocrine tumors that primarily affect the gastrointestinal tract,
lungs, and bronchi. They are considered benign with slow growth, but can be malignant in
a substantial percentage of patients (metastasizing to the liver, bones, skin, etc). Primary
bronchopulmonary carcinoids constitute 1% to 5% of resected lung cancers and about 25%
of all carcinoids. The most commonly reported location for pulmonary carcinoid tumors is
the major bronchi. There are very few reports of primary pleural carcinoids. We present an
extremely rare case of primary pleural carcinoid tumor in a 24-year-old male. He was found
incidentally to have a right pleural mass and underwent thoracoscopy with pleural tumor
excision. Histological immunohistochemical analysis confirmed the diagnosis of typical
carcinoid tumor in the pleura without extrapleural invasion or distant metastasis. The patient
received local radiotherapy as adjuvant treatment after surgical intervention. To date, the
patient has not exhibited evidence of local recurrence or metastasis. (Thorac Med 2014; 29:

292-297)

Key words: carcinoid, malignancy, lung cancer, pleura, neuroendocrine

Introduction

Carcinoid tumors are typically classified
as neuroendocrine neoplasms [1]. Carcinoid
tumors of the lung are relatively rare, compris-
ing 1% to 5% of lung cancers [2]. These tumors
range from relatively indolent typical carci-
noids to intermediately aggressive atypical car-
cinoids. Typical carcinoids represent 80-90% of
pulmonary carcinoids and are most frequently

diagnosed in the 5" and 6™ decades of life, but
can occur at any age. Atypical carcinoid (AC)
neoplasms possess more malignant potential
than typical carcinoids (TC), with a greater
propensity to nodal and distant metastases [3].
The most commonly reported location for pul-
monary carcinoid tumors is the major bronchi,
and up to 68% of these tumors are found in
the mainstem and lobar bronchi. Only 10% to
20% of carcinoid tumors are found in the lung
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periphery, and these are often identified as coin
lesions or solitary pulmonary nodules in imag-
ing studies [4]. Since symptomatic patients are
more likely to undergo diagnostic evaluation,
pulmonary carcinoid tumors are overrepresent-
ed in published series [1-2]. Pleural carcinoid
tumors are extremely rare; only a few cases
have been previously reported. Herein, we de-
scribe the case of a young male with a TC tu-
mor in the parietal pleura that was treated using
aggressive surgical intervention and adjuvant
radiotherapy. To date, the patient has not exhib-
ited signs of recurrence.

Case Report

A 24-year-old male was referred to our hos-
pital with an abnormal chest X-ray shadow in
October 2011 (Figure 1). He had an unremark-
able medical and family history and was a non-
smoker. Computed tomography (CT) imaging
of the chest revealed a mass (4x3x1.5 cm) in

Fig. 1. Chest radiograph revealed a tumor in the right lower lung

(arrow).

the right pleura (Figure 2). Ultrasound-guided
pleural biopsy showed chronic pleurisy charac-
terized by increased lymphoplasma cell infiltra-
tion. We performed video-assisted thoracic sur-
gery to remove the tumor, which was connected
to the right anterior parietal pleura with a short
pedicle, and completed full resection within the
safety margin using endoscopic electrocautery
(Figure 3). Histological examination revealed
the tumor consisted of oval tumor cells with fine
chromatin and abundant granular cytoplasm in a

trabecular or insular pattern with scanty mitotic

Fig. 2. Chest CT image showing a mass (4x3x1.5 cm) in the right

pleura (arrow).

Fig. 3. Video-assisted thoracoscopy reveals a tumor beneath the

parietal pleura.
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Fig. 4. Immunohistochemical staining reveals the presence of

numerous endocrine cells with synaptophysin reactivity, original
magnification 200x.

figures (less than 1/10 HPF). No signs of necro-
sis were found. Immunohistochemical staining
of the pleural tumor revealed that it was reac-
tive to synaptophysin, S-100, and vimentin, but
negative for TTF-1, cytokeratin, CK5/6, cal-
retinin, and CD34. The immunohistochemical
and pathological features of the tumor indicated
a TC tumor (Figure 4). Additional radiotherapy
was performed after surgical intervention with
no complications, and to date there has been no
recurrence of the tumor.

Discussion

Carcinoids are the most frequently occur-
ring neuroendocrine tumors and have long been
thought to be mostly benign [5]. They are an
uncommon malignancy that can arise in a wide
range of tissues that harbor neuroendocrine
cells. The bronchopulmonary system is the
second most common location for primary car-
cinoid tumors, after the gastrointestinal system
[6]. Pulmonary carcinoids are morphologically
similar to carcinoma but have a much better
prognosis. Around 25% of all carcinoid tumors

Thorac Med 2014. Vol. 29 No. 5

originate in the cells of the respiratory tract [1-
2]. Although rare when compared with non-
small cell lung cancer, carcinoid tumors are the
second most common primary malignant pul-
monary neoplasm in adults.

Two radiographic patterns of carcinoid tu-
mors have been described: central and periph-
eral. Central lesions involve or are directly
adjacent to primary or segmental bronchi [7].
Peripheral lesions arise at or are distal to the
subsegmental bronchi [8]. The most common
symptoms include coughing, hemoptysis, whee-
zing, and pneumonia as a result of central airway
involvement. Rare associations with pulmonary
carcinoid tumors include carcinoid syndrome.
Since symptomatic patients are more likely to
undergo diagnostic evaluation, there is a pre-
dilection for pulmonary carcinoid tumors to be
overrepresented in published series.

The case presented here is unusual in that
the carcinoid tumor presented as a pleural mass.
Previously described peripheral carcinoid tu-
mors were all surrounded by lung parenchyma,
and were peripheral lung nodules or masses
[9]. In the present case, the lesion was not sur-
rounded by lung parenchyma, and no endo-
bronchial component could be identified. The
appearance was highly suggestive of a pleural
tumor. The most common neoplasms of the
pleura are mesothelioma or metastatic disease --
primary benign pleural tumors are uncommon
[10]. The presentation of a carcinoid tumor as
a pleural mass is rare. Pleural carcinoid tumors
may originate as tumors that have arisen from a
peripheral portion of the tracheobronchial tree,
invaded the pleural surface and encased the
lung [11].

A pulmonary carcinoid tumor is classified
as typical or atypical, depending on the mitotic
activity and presence of necrosis. A typical
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carcinoid (TC) is defined as a carcinoid tumor
with fewer than 2 mitoses per 2 mm” and with-
out necrosis. In contrast, an atypical carcinoid
(AC) is defined as a carcinoid tumor with 2 to
10 mitoses per 2 mm’ and/or foci of necrosis.
TC tumors represent 80-90% of pulmonary car-
cinoids and are most frequently diagnosed in
the 5™ and 6™ decades of life, but can occur at
any age. AC neoplasms possess more malignant
potential than TC, with a greater propensity for
nodal and distant metastases. The prognosis of
a TC is excellent. The 5-year and 10-year sur-
vival rates are 90-98% and 35-59%, respective-
ly [12]. There has been only 1 published case
of a primary pleural carcinoid tumor, that of an
AC tumor of the parietal pleura [13]. The pres-
ent case is that of a primary TC tumor. It was
suggested that the clinical course and prognosis
of a TC would be better than of an atypical pul-
monary carcinoid tumor.

Carcinoid tumors are characterized by gro-
wth patterns that suggest neuroendocrine dif-
ferentiation, such as organoid, trabecular, insu-
lar, palisading, ribbon, rosette-like, or similar
arrangements. Carcinoid tumors are generally
identifiable in cytological specimens. The tumor
cells are uniform and polygonal with finely eo-
sinophilic cytoplasm nuclei with a fine granular
chromatin pattern (“salt and pepper” morphol-
ogy), inconspicuous nucleoli, and a scant to
moderate amount of cytoplasm [12]. Immuno-
reactivity of carcinoid for chromogranin, synap-
tophysin, S-100 protein, Leu-7 (CD57) and N-
CAM (CD56) is typically present [12].

Surgery remains the treatment of choice
currently and the only curative option for pa-
tients with typical and atypical pulmonary car-
cinoid tumors. Aggressive surgical intervention
is justified for patients with a good performance
status given the generally good survival data

and lack of effective alternative treatments. Ad-
ditional treatments currently under investigation
include chemotherapy and radiation, particu-
larly for patients diagnosed with unresectable or
metastatic disease at the time of initial presenta-
tion [14-16]. Radiotherapy alone has been gain-
ing attention as an adjuvant therapy in patients
with carcinoid tumors; however, randomized
studies are limited by the relative rarity of car-
cinoid tumors.

In conclusion, primary pleural TC tumors
are extremely rare. To the best of our knowl-
edge, there are no similar previous reports of this
nature. Carcinoids, or well-differentiated neu-
roendocrine pulmonary tumors, represent an
uncommon malignancy with limited medical
therapeutic options. Given the indolent nature
of this disease, aggressive local modalities of
care, including surgery and radiotherapy, are
recommended.
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