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Abstract

Background: Patients with hepatitis virus C (HCV) infection have declined levels of forced expiratory volume (FEV), which is a prog-
nostic marker for chronic obstructive pulmonary disease (COPD).
Objectives: The current study primarily aimed to investigate the incidence of subclinical HCV infection (clinical signs are absent
but positive HCV RNA test performed by polymerase chain reaction) in patients with COPD of Zhejiang province, China, and its
secondary aim was to investigate the clinical influence of HCV infection on COPD severity by body mass index, airflow obstruction,
dyspnea, and exercise capacity (BODE) scoring index and pulmonary function tests (PFT).
Methods: A total of 252 patients with COPD (confirmed by routine lab tests, BODE index, and PFT) were included in a cross-sectional
multicenter study. An anti-HCV antibody test was used to diagnose HCV infection. Hepatitis virus C RNA was tested for patients with
a HCV antibody-positive test.
Results: Twelve patients had a positive anti-HCV antibody test. Of 12 anti-HCV antibody positive test patients, 10 were positive for
the HCV RNA. The prevalence of anti-HCV antibody positivity and HCV RNA positivity was 12/ 252 and 10/ 252, respectively. The partial
arterial pressure of oxygen was the same for patients with HCV RNA positive test compared to those with a negative anti-HCV anti-
body test (59.70 ± 5.50 mmHg vs. 63.84 ± 15.63 mmHg, P = 0.791). Patients with a positive HCV RNA test had a higher partial arterial
pressure of carbon dioxide compared to those with a negative anti-HCV antibody test (43.70 ± 1.89 mmHg vs. 49.42 ± 7.33 mmHg,
P = 0. 007). BODE index was higher for patients with HCV RNA positive test than those with anti-HCV antibody test negative (6 (3 -
7) vs. 4 (2 - 6), P < 0.0001). Among the variables of BODE index scoring, the values of distance walked in 6 min (P < 0.0001) and %
predicted forced expiratory volume in 1 s (P < 0.0001) were fewer for patients with HCV RNA positive test than those with a negative
anti-HCV antibody test.
Conclusion: This study demonstrated that subclinical HCV infection may be observed in COPD patients.
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1. Background

Hepatitis virus C (HCV) was first identified in 1989 (1),
since then, it has been estimated to infect approximately
71 million people, who are at increased risk of liver cirrho-
sis and liver cancer (2). The HCV infection indicates the
chronic, systemic, and asymptomatic course of the disease
(1). The extrahepatic manifestation of HCV is more com-
mon, which affects multiple organ systems (3). As a hep-
atic and lymphotropic agent, HCV not only causes serious
liver cirrhosis and liver cancer but also triggers a clonal
β-cell activation, which leads to lymph proliferative dis-
orders and an increased risk of mortality and morbidity

(4). During the past years, several studies have investigated
this issue (4, 5), with emerging clinical data suggested that
the complication related to the chronic HCV infection can
potentially lead to multiple pulmonary problems. These
problems are secondary to HCV complications, with the
pulmonary disease may also be related to portal hyperten-
sion, autoimmune disorders, and liver cirrhosis, which are
frequently associated with chronic HCV infection. It has
been reported as a major health burden and the seventh
leading cause of mortality globally (5).

According to the latest available data, the prevalence of
HCV is relatively high in China, particularly compared to
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its neighboring countries (4). The most common genotype
of HCV infection in China is 1b, followed by 2a (6). Most of
the hepatitis virus C infections are recorded in developing
countries; Meanwhile, its prevalence is reported to be sig-
nificantly high in China (7, 8). Although World Health Or-
ganization (WHO) has developed and implemented an ini-
tiative on community-based opioid substitution therapy
(methadone maintenance treatment (MMT)) to deliver in-
terventions for HCV-infected individuals and has defined
a target for the elimination of viral hepatitis by 2030 (9,
10), the HCV antibody prevalence among Chinese popula-
tion is still high and very little is known about the status of
HCV treatment and its prognosis status in China mainland
(11). Although there are sufficient studies regarding the sta-
tus of HCV in neighboring developed countries (e.g., India
and Vietnam), these studies did not give a mirror image of
HCV status in China due to differences in MMT program ap-
proaches in the country (12).

Chronic obstructive pulmonary disease (COPD) is a
moderate public health burden that is associated with an
increased risk of mortality in the Zhejiang province of
China (13). The overall prevalence of COPD is 8.2% in the Chi-
nese population (14). Extrahepatic HCV with lung involve-
ment results in loss of lung function, especially in smokers
(15). It’s also reported that COPD is associated with other
systematic consequences and several comorbidities such
as forced expiratory volume (FEV) and pulmonary func-
tion (14). Patients with HCV infection are observed with de-
clined FEV value, which is a prognostic marker for COPD
conditions (16). Some studies (17-19) are available world-
wide, but scanty studies are available in the prevalence of
HCV with COPD on the Chinese population.

2. Objective

The primary aim of the retrospective analyses of this
cross-sectional multicenter observation study was to deter-
mine the incidence of subclinical HCV infection (clinical
signs are absent but positive HCV RNA test performed by
polymerase chain reaction) in patients with COPD living in
the Zhejiang province (China). Besides, its secondary aim
was to investigate the clinical influence of HCV infection
on COPD severity by body-mass index, airflow obstruction,
dyspnea, and exercise capacity (BODE) scoring index and
pulmonary function tests (PFT).

3. Methods

3.1. Study Population

The study was carried out for two years, from 2 January
2017 to 29 December 2018. Appropriate criteria were fol-

lowed to include or excluded the patients in the study. Pa-
tients (> 18 years) with COPD were included in the study,
while patients with organ failure were excluded. Patients
with a history of non-HCV related chronic liver diseases
and patients with known HCV infection were not included
in the study. Organ failure and non-HCV-related chronic
liver diseases may cause COPD, and patients may have
other comorbidities that might act as confounding vari-
ables. Therefore, patients with organ failure and non-
HCV related chronic liver diseases were excluded from the
study. An author-developed questionnaire was used to col-
lect information on the demographic history of partici-
pants.

3.2. Diagnostic Criteria

3.2.1. Chronic Obstructive Pulmonary Disease

It was considered if the patient had dyspnea, spu-
tum production, chronic cough, and/ or history of expo-
sure to risk factors for the disease. Spirometry (Spirom-
eter, Chest MI, Inc., Tokyo, Japan) was used at the sec-
ond level to confirm the diagnosis; with the presence of
a post-bronchodilator forced expiratory volume in 1 sec-
ond (FEV1)/ the forced vital capacity (FVC) < 0.70 and any
persistent airflow limitation after the administration of
salbutamol. The severity of the disease was graded as per
the global initiative of chronic obstructive lung disease
(GOLD) criteria (20).

3.2.2. Laboratory Investigation

All patients included in this study were followed by
medical history and clinical examination. Laboratory in-
vestigations were performed for complete blood count
(CBC), liver function test(s), and kidney function test(s).
Routine lab tests were also included, for example, ery-
throcyte sedimentation rate, and serum C-reactive protein
(CRP). Arterial blood gas analysis and electrocardiogram
were performed for all participants. BODE index (as per
Table 1) (21) and PFT (spirometer, the capacity of diffusion
of the lungs for carbon monoxide, which was evaluated by
computerized spirometer according to the American tho-
racic society guidelines (22)) were also evaluated. The re-
ductions in the FVC were graded as mild: 70 - 79 % of pre-
dicted, moderate: 60 - 69 % of predicted, moderately se-
vere: 50 - 59 % of predicted, severe: 35 - 49 % of predicted,
and very severe: less than 35 % of predicted. The radiologi-
cal investigations included non-contrast X-rays of the chest
(CXR) and high-resolution computed tomography (HRCT;
only for those patients with abnormal CXR).

3.2.3. Hepatitis Virus C Infection Detection

The anti-HCV antibody test was performed using an
enzyme-linked immunosorbent assay (ELISA, ORTHO® HCV
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Table 1. Grading of Body-Mass Index, Airflow Obstruction, Dyspnea, and Exercise Capacity (BODE) Scoring Index

Variable
Score of Body-Mass Index, Airflow Obstruction, Dyspnea, and Exercise Capacity (BODE) Index

0 1 2 3

Body mass index (kg/ m2) > 21 ≤ 21 - -

The modified Medical Research Council dyspnea scale a 0 - 1 2 3 4

Distance walked in 6 min (m) > 349 250 - 349 150 - 249 < 150

% Predicted forced expiratory volume in 1 s b > 64 50 - 64 36 - 49 < 36

a0: No trouble in breathing except vigorous exercise, 1: Shortness of breath on walking, hurry and/ or on slight hill, 2: Unable to breath when walking, 3: Breathing is
stopped after 100 m walking, and 4: Too breathless without activity.
bAccording to the American thoracic society guidelines.

3.0, Jonson & Johnson, Raritan, NJ, USA) kit. Patients with
anti-HCV > 1 U/ mL were considered positive (18). Hepatitis
virus C RNA test was performed by polymerase chain reac-
tion with primers obtained from NS-5’ R (the highly con-
served 5’ untranslated region) of the viral genome for the
anti-HCV antibody positive test patients. If laboratory in-
vestigations were normal but HCV RNA test performed by
polymerase chain reaction was positive, then it was consid-
ered as subclinical HCV.

3.3. Statistical Analysis

The sample size was calculated based on the assump-
tion that subclinical HCV infection would be observed in
3 ± 2 % of patients suffering from COPD, 80 % power, 5
% two-sided type-I error, and 95 % level of confidence (17).
The sample size (minimum number of COPD patients) was
115. InState vWindow, 3.01, GraphPad Software, San Diego,
CA, USA was used for statistical analysis. The Fischer ex-
act test was performed for numerical and ordinal data,
and the Mann-Whitney test was performed for continuous
data. Statistical significance was considered when P-value
< 0.05.

4. Results

4.1. Study Population

A total of 257 COPD patients were available during the
study period. Among them, two had organ failure and
three had non-HCV related chronic liver disease. Therefore,
data of these patients (n = 5) were excluded from the analy-
sis. A total of 252 patients with COPD were included in this
analysis. The flow diagram of the study is presented in Fig-
ure 1.

4.2. Demographic Characteristics and Laboratory Investiga-
tions

The mean age of the enrolled patients was 47.51± 15.22
years, of which 197 (78 %) were male, and 55 (22 %) were fe-
male. Other comorbidities of participants were diabetes

mellitus (n = 28), rheumatoid arthritis (n = 85), heart fail-
ure (n = 7), lupus (n = 31), and gout (n = 21). Demographic
characteristics and laboratory investigations of the en-
rolled patients are reported in Table 2. Descriptive data are
reported as frequency (percentages), continuous data are
reported as mean ± standard deviation (SD).

4.3. Pulmonary Function Tests

As per the GOLD criteria, 159 (63 %) patients were in-
cluded in stages III/ IV of COPD. Data on PFT are included
in Table 3. This indicated that FEV1 was ranging from 37.6
% to 73.6 % (55.29 ± 11.79 %), which is considerably lower
than the normal range. The normal lower level of FVC was
70 %, in this study case, it was varying from 67.7 % to 107.9
% (87.82± 20.13 %). Total lung capacity, in this case, was 121 -
187 % (156± 31 %), which was much higher than the normal
higher value of 120 %.

4.4. BODE Index

The median of the BODE index was identified as 4 (rang-
ing from 2 to 7). All parameters of BODE index scoring are
presented in Table 4.

4.5. Hepatitis Virus C Infection Detection

Twelve patients had a positive anti-HCV antibody test.
Hepatitis virus C RNA was tested for all 12 patients with a
positive HCV antibody test. Ten were positive for the HCV
RNA test. The prevalence of anti-HCV antibody positivity
and HCV RNA positivity was 12/ 252 and 10/ 252, respectively.
Liver function tests were raised in all these 12 patients. One
patient was diagnosed with severe liver cirrhosis, and one
had hepatocellular carcinoma. Two patients, who had pos-
itive HCV antibody test but negative HCV RNA test, were
either false positive or had acute HCV and resolved (not
chronic HCV).
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Figure 1. Flow diagram of the study.

4.6. Comparing Patients with a Positive Hepatitis Virus C RNA
Test and Those with a Negative Anti- hepatitis Virus C Antibody
Test

The partial arterial pressure of oxygen was the same
for patients with HCV RNA positive test compared to those
with anti-HCV antibody test negative (59.70 ± 5.50 mmHg
vs. 63.84± 15.63 mmHg, P = 0.791, Figure 2). The partial arte-
rial pressure of carbon dioxide was fewer for patients with
HCV RNA positive test than those with anti-HCV antibody
test negative (43.70 ± 1.89 mmHg vs. 49.42 ± 7.33 mmHg,
P = 0. 007, Figure 3). BODE index was higher for patients
with HCV RNA positive test than those with anti-HCV an-
tibody test negative (6 (3 - 7) vs. 4 (2 - 6), P < 0.0001, Ta-
ble 5). Among variables of the BODE index scoring, the val-
ues of distance walked in 6 min (P < 0.0001, Figure 4) and
% predicted FEV1 (P < 0.0001, Figure 5) were fewer for pa-
tients with HCV RNA positive test compared to those with
anti-HCV antibody test negative. The detailed comparisons
of demographic characteristics, laboratory investigation,
and pulmonary function tests between patients with HCV
RNA positive test and those with anti-HCV antibody test

negative are reported in Table 6.

5. Discussion

Chronic HCV infection seems to have multiple other
associated extrahepatic manifestations in organs such as
the lung. These sometimes affects lung function, which
leads to secondary effects with symptoms of progressive
liver disease and drug treatment for HCV. Also, the pres-
ence of viremia is associated with a spirometric abnormal-
ity due to inflammation of the lungs (23). China is reported
to have a varying prevalence of HCV infection compared to
the neighboring countries (4, 24). Few studies have esti-
mated the subclinical HCV infection in COPD in China. The
study is about the prevalence of HCV–RNA positive in Chi-
nese patients with COPD. In the current study, the preva-
lence of HCV–RNA positivity was found to be 3.99 %. The
subclinical HCV infection among COPD patients is a new
finding in China. COPD is an acute worsening condition
of the respiratory system that requires additional ther-
apy. It is now well understood that chronic HCV infection
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Figure 2. The partial arterial pressure of oxygen evaluation.
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Figure 3. The partial arterial pressure of carbon dioxide evaluation

forms the base for several extrahepatic manifestations, in-
cluding pulmonary, rheumatic diseases, etc. HCV infec-
tion directly and/or indirectly affects pulmonary function
by worsening the lung capacity in asthma and COPD pa-
tients. The impact of extrahepatic indexes of HCV on the
outcomes of patients is highlighted by observational stud-

ies that reported a significant association between cure
from HCV (the sustained viral response) and decreased
liver-and renal-related complications. Therefore, there is
a need for clinical trials to evaluate the efficacy and toler-
ance of the direct-acting antiviral agents for the treatment
of HCV-associated renal diseases.
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Figure 4. Distance walk in 6 min test evaluation.
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Figure 5. Predicted forced expiratory volume in 1 s evaluation.

In the present study, we found a comparatively low
prevalence of HCV in COPD patients compared to previ-
ous studies worldwide (25, 26). The reports on the associ-
ation between HCV infection and COPD are exiguous. In
the current study, the prevalence of positive HCV antibod-
ies in COPD patients was lower than the values reports by

Silva et al. (7.5 %) (17) and Minakata et al. (22 out of 156;
14.10 %) (15). This may be due to the low epidemic preva-
lence of HCV in such a region (i.e., Zhejiang province of
China). In the current study, patients with HCV had lower
FEV1 values, increased BODE index, and fewer partial pres-
sure of carbon dioxide compared to patients without HCV
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Table 2. Demographic Characteristics and Laboratory Investigation of Enrolled Pa-
tients

Characteristics Values

The numbers of patients included in the study 252

Age (y)

Minimum 39

Maximum 67

Mean ± SD 47.51 ± 15.22

Gender

Male 197 (78)

Female 55 (22)

Tobacco history

Current smoker 98 (39)

Previous smoker 114 (45)

No smoker 40 (16)

Ethnicity

Han Chinese 231 (92)

Mongolian 18 (7)

Tibetan 3 (1)

Complete blood count (g/ dL) 16.15 ± 1.85

Liver function test(s)

Serum alanine transaminase (ALT; U/ L) 32 ± 6

Serum aspartate aminotransferase (AST; U/ L) 30 ± 3

Serum alkaline phosphatase (ALP; U/ L) 110 ± 10

Serum albumin (g/ dL) 3.91 ± 1.12

Serum bilirubin (mg/ dL) 0.25 ± 0.07

Serum gamma glutamine transferees (GGT; U/ L) 9.12 ± 1.15

Kidney function test(s)

Urine density (g/ mL) 1.001 ± 0.015

Urinary proteins (mg/ dL) 135 ± 12

Serum creatinine (mg/ dL) 0.81 ± 0.15

Blood urea nitrogen (mg/ dL) 11 ± 2

Erythrocyte sedimentation rate (mm/ h) 7 ± 1

Serum C-reactive protein (mg/ L) 1.01 ± 0.12

Comorbidities

Diabetes mellitus 28 (11)

Rheumatoid arthritis 85 (34)

Heart failure 7 (3)

Lupus 31 (12)

Gout 21 (8)

infection. This report is in concordance with previous find-
ings (17-19). The BODE index is a prognostic parameter in

COPD (21). The higher the BODE index, the more severe
will be the outcomes. Chronic HCV infection plays a crit-
ical role in pulmonary manifestations by causing inflam-
mation in the lungs, which leads to COPD in HCV patients.
In the recent past, autoimmune and inflammatory lung
diseases are well-known HCV associated with extrahepatic
disorders.

The pathogenesis behind COPD in HCV infection is not
well studied but can be attributed to the accelerated loss
of lung function due to certain risk factors such as inflam-
mation of lung tissues, smoking, heavy tobacco exposure,
occupational hazards, etc. (3). In the present study, HCV in-
fected patients had an advanced stage of COPD, classified
according to the GOLD criteria, than that of negative pa-
tients. The underlying cause of systemic inflammation in
HCV is aggravated lung disease. COPD is associated with
increased inflammatory cytokines IL (interleukin)-1β, IL-6,
IL-8, and TNF (tumor necrosis factor)-α, which exacerbates
the disease (27). Based on the findings of the current study,
COPD is newly emerging as a source of morbidity and mor-
tality in HCV-positive patients. Thus, by screening high-
risk populations, we can provide early detection of COPD in
HCV patients. Reduced FEV1 can be the prognostic marker
for the detection of HCV infection. The study results cor-
roborate the prevalence of HCV in patients with more se-
vere COPD. The current research is the first study to inves-
tigate the subclinical HCV infection among patients with
COPD in Zhejiang province, China. However, additional
studies with larger sample sizes are required to deduce
the role of HCV in the severity of disease and the under-
lying pathogenesis of HCV in COPD patients. The evalua-
tion of the association of subclinical HCV and COPD lead
to control high treatment costs and treatment-emergent
adverse effects. Understanding potential confounders are
much more important because patients with comorbidi-
ties may have other unfavorable factors, which may under-
lie the lack of treatment response and may lead to higher
mortality rates.

In the present, we found a statistically similar partial
pressure of oxygen for patients with HCV RNA positive test
than those with anti-HCV antibody test negative. However,
the expected results of the partial pressure of oxygen were
fewer for patients with HCV RNA positive test than those
with an anti-HCV antibody-negative test. These results indi-
cated that lungs were well-ventilated for patients with HCV
RNA positive test, which can be attributed to the effective-
ness of therapeutic interventions for disease(s) (28). Also,
the statistically same values of the partial pressure of oxy-
gen for patients with anti-HCV antibody test negative com-
pared to those with HCV RNA positive test was due to more
other comorbidities of the included patients. Further re-
search is required to compare the levels of the partial pres-
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Table 3. Pulmonary Function Tests of Enrolled Patients a

Characteristics Values

The numbers of patients included in the study 252

Carbon monoxide diffusing capacity of the lung (% predicted) 49 ± 19

The partial arterial pressure of oxygen (PaO2 ; mmHg) 63.74 ± 15.32

The partial arterial pressure of carbon dioxide (PaCO2 ; mmHg) 49.17 ± 7.26

FEV1 (Post-bronchodilator forced expiratory volume in 1 s; L)

Minimum 0.92

Maximum 1.81

Mean ± SD 1.35 ± 0.44

FVC (Forced vital capacity; L)

Minimum 1.84

Maximum 2.66

Mean ± SD 2.21 ± 0.51

% FVC (Forced vital capacity (% predicted))

Minimum 67.7

Maximum 107.9

Mean ± SD 87.82 ± 20.13

% FEV1 / FVC ratio (Tiffeneau-Pinelli index)

Minimum 0.5

Maximum 0.68

Mean ± SD 0.61 ± 0.39

% Functional residual capacity

Minimum 90

Maximum 160

Mean ± SD 120 ± 15

Total lung capacity

Minimum 121

Maximum 187

Mean ± SD 156 ± 36

The severity of COPD (GOLD criteria)

Mild Stage I (FEV1 ≥ 80% predicted; % FEV1 / FVC ratio < 0.7) 10 (4)

Moderate stage II (80% ≥ FEV1 ≤ 50% predicted; % FEV1 / FVC ratio < 0.7) 83 (33)

Severe stage III (30% ≥ FEV1 ≤ 50% predicted; % FEV1 / FVC ratio < 0.7) 91 (36)

Very severe stage IV (FEV1 ≤ 30% predicted; % FEV1 < 30 % predicted) 68 (27)

Abbreviations: COPD, Chronic obstructive pulmonary disease; GOLD, The global initiative of chronic obstructive lung disease.
aDescriptive data are reported as frequency (percentage), continuous data are reported as mean ± standard deviation (SD).

sure of oxygen with that of carbon dioxide. According to
the findings, patients with a positive HCV RNA had raised
liver function tests compared to those with a negative anti-
HCV antibody test (23). Subclinical HCV infection increases
the risk of deterioration of liver functions.

The current study had limitations, including very lim-

ited data and the lack of a control group. Besides, the re-
sults are limited to HCV plus prevalence in COPD patients
with several systemic diseases. Although this is a study of
prevalence, we did not evaluate whether there is a differ-
ence between the risk factors to contract HCV (mainly via
parenteral), in a group with frequent comorbidities (dia-
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Table 4. Grading of Body-Mass Index, Airflow Obstruction, Dyspnea, and Exercise Capacity (BODE) Scoring Index of the Enrolled Patients

Variable Values BODE Scoring

The numbers of patients included in the study 252 -

Body mass index (kg/ m2)

Minimum 20 0

Maximum 29 1

Mode 24 0

Mean ± SD 24.28 ± 1.68 0.008 ± 0.089

The modified Medical Research Council dyspnea scale

Minimum 0 0

Maximum 4 3

Mode 2 1

Mean ± SD 2.18 ± 0.46 1.18 ± 0.44

Distance walked in 6 min (m)

Minimum 205 1

Maximum 372 2

Mode 313 1

Mean ± SD 309 ± 34 1.06 ± 0.25

% predicted forced expiratory volume in 1 s

Minimum 37.6 0

Maximum 73.6 3

Mode 54 2

Mean ± SD 55.29 ± 11.79 1.09 ± 0.89

Body-mass index, airflow obstruction, dyspnea, and exercise capacity (BODE) scoring index

Minimum 2

Maximum 7

Mode 4

Mean ± SD 3.34 ± 1.03

betes (n = 28), rheumatoid arthritis (n = 85), and lupus (n
= 31)). Also, we did not compare the differences among
these comorbidities between the 10 patients with a posi-
tive HCV RNA test and patients with a negative anti-HCV an-
tibody test. In addition, the clinical impact of this study is
weakened by the small sample size and largely confirma-
tory nature of the results. The follow-up procedure consid-
ered for the patients and treatment(s) outcomes after di-
agnosis were not discussed. The pulmonary complication
of cirrhosis is well-identified, but the association between
subclinical HCV infection and COPD is not mechanistically
explained. Patients with HCV have high-risk behaviors and
a high prevalence of drug abuse and smoking. The statisti-
cal association between a few variables does not establish a
causative association. Last but not least, the hepatitis virus
C subtype is not reported and discussed.

5.1. Conclusions

This study demonstrated that a subclinical hepatitis C
virus infection (clinical signs are absent but positive HCV
RNA test performed by polymerase chain reaction) may be
observed in patients suffering from COPD living in the Zhe-
jiang province, China.
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Table 5. Comparisons of Grading of Body-Mass Index, Airflow Obstruction, Dyspnea, and Exercise Capacity (BODE) Scoring Index Between Patients with HCV RNA Positive Test
and Those with Anti-HCV Antibody Test Negative a , b

Variable
HCV RNA-Positive Patients, N = 10 Anti-HCV Antibody Test Negative Patients, N = 240 Comparisons Between Cohorts

Value BODE Scoring Value BODE Scoring Value BODE
Scoring

Body mass index (kg/ m2) 0.519 N/A

Minimum 22 0 20 0

Maximum 27 0 29 1

Mode 24 0 24 0

Mean ± SD 24.6 ± 1.65 0 ± 0 24.25 ± 1.68 0.008 ± 0.091

The modified Medical
Research Council dyspnea
scale

0.4221 0.422

Minimum 0 0 2 1

Maximum 3 2 4 3

Mode 2 1 2 1

Mean ± SD 1.9 ± 0.88 1 ± 0.67 2.20 ± 0.43 1.20 ± 0.43

Distance walked in 6 min
(m)

< 0.0001 < 0.0001

Minimum 205 1 242 1

Maximum 255 2 372 3

Mode N/A 2 313 1

Mean ± SD 232 ± 16 1.80 ± 0.42 312.78 ± 30.24 1.03 ± 0.19

% Predicted forced
expiratory volume in 1 s

< 0.0001 < 0.0001

Minimum 33.6 2 35 0

Maximum 41 3 73.6 3

Mode N/A 2 71 2

Mean ± SD 36.73 ± 2.70 2.40 ± 0.52 56.17 ± 11.36 1.03 ± 0.86

Body-mass index, airflow
obstruction, dyspnea,
and exercise capacity
(BODE) scoring index

< 0.0001

Minimum 3 2

Maximum 7 6

Mode 6 4

Mean ± SD 5.20 ± 1.23 3.26 ± 0.95

Abbreviation: N/A, Not applicable.
aThe Mann-Whitney test was performed for statistical analysis.
bA P-value less than 0.05 was considered significant.
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Table 6. Comparisons of Demographic Characteristics, Laboratory Investigation, And Pulmonary Function Tests Between Patients with HCV RNA Positive Test and Those with
Anti-HCV Antibody Test Negative a , b , c

Characteristics Anti-HCV Antibody Test
Negative Patients, N = 240

HCV RNA-Positive
Patients, N = 10

Comparisons Between
Both Cohorts, P-Value

Age (y) 0.307

Minimum 39 45

Maximum 62 67

Mean ± SD 43.52 ± 14.22 48.15 ± 7.18

Gender 0.696

Male 186 (78) 9 (90)

Female 54 (22) 1 (10)

Tobacco history 0.091

Current smoker 90 (38) 7 (70)

Previous smoker 110 (46) 3 (30)

No smoker 40 (17) 0 (0)

Carbon monoxide diffusing capacity of the lung (% predicted) 51 ± 20 45 ± 18 0.352

FEV1 (Post-bronchodilator forced expiratory volume in 1 s; L) 0.707

Minimum 0.93 0.92

Maximum 1.85 1.81

Mean ± SD 1.37 ± 0.41 1.32 ± 0.45

FVC (Forced vital capacity; L) 0.905

Minimum 1.85 1.84

Maximum 2.65 2.66

Mean ± SD 2.20 ± 0.52 2.22 ± 0.53

% FVC (Forced vital capacity (% predicted)) 0.135

Minimum 71 67.7

Maximum 107.9 88

Mean ± SD 90.88 ± 22.15 80.24 ± 17.82

% FEV1 / FVC ratio (Tiffeneau-Pinelli index) 0.553

Minimum 0.55 0.5

Maximum 0.68 0.64

Mean ± SD 0.65 ± 0.31 0.59 ± 0.38

% Functional residual capacity 0.443

Minimum 90 100

Maximum 160 150

Mean ± SD 125 ± 20 121 ± 20

Total lung capacity 0.156

Minimum 121 135

Maximum 187 150

Mean ± SD 161 ± 35 145 ± 29

The severity of COPD (GOLD criteria) 0.341

Mild Stage I (FEV1 ≥ 80% predicted; % FEV1 / FVC ratio < 0.7) 10 (5) 0 (0)

Moderate stage II (80% ≥ FEV1 ≤ 50% predicted; % FEV1 / FVC
ratio < 0.7)

82 (34) 1 (10)

Severe stage III (30% ≥ FEV1 ≤ 50% predicted; % FEV1 / FVC
ratio < 0.7)

85 (35) 5 (50)

Very severe stage IV (FEV1 ≤ 30% predicted; % FEV1 < 30 %
predicted)

63 (26) 4 (40)

Complete blood count (g/ dL) 16.01 ± 2.01 16.08 ± 1.81 0.914

Liver function test(s)

Serum alanine transaminase (ALT; U/ L) 31 ± 7 36 ± 6 0.027

Serum aspartate aminotransferase (AST; U/ L) 29 ± 4 36 ± 4 < 0.0001

Serum alkaline phosphatase (ALP; U/ L) 109 ± 10 118 ± 15 0.007

Serum albumin (g/ dL) 3.92 ± 1.09 5.15 ± 2.15 0.001
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Serum bilirubin (mg/ dL) 0.24 ± 0.06 0.36 ± 0.16 < 0.0001

Serum gamma glutamine transferees (GGT; U/ L) 9.11 ± 1.11 9.91 ± 1.41 0.028

Kidney function test(s)

Urine density (g/ mL) 1.00 ± 0.01 1.002 ± 0.014 0.543

Urinary proteins (mg/ dL) 133 ± 11 131 ± 9 0.571

Serum creatinine (mg/ dL) 0.82 ± 0.14 0.81 ± 0.14 0.825

Blood urea nitrogen (mg/ dL) 11 ± 3 10 ± 1 0.295

Erythrocyte sedimentation rate (mm/ h) 7 ± 1.5 6.9 ± 1.1 0.788

Serum C-reactive protein (mg/ L) 1.00 ± 0.11 1.02 ± 0.13 0.576

Abbreviations: COPD, Chronic obstructive pulmonary disease; GOLD, The global initiative of chronic obstructive lung disease.
aDescriptive data are reported as frequency (percentages), continuous data are reported as mean ± standard deviation.
bThe Fischer exact test was performed for numerical data, and the Mann-Whitney test was performed for continuous data.
cA P-value less than 0.05 was considered significant.
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