Kardiologia Polska 2018; 76, 1: 119-124; DOI: 10.5603/KP.a2017.0165

ISSN 0022-9032

ARTYKUt ORYGINALNY / ORIGINAL ARTICLE

The relationship between exposure to hepatitis
B virus and increased atherosclerosis-associated
morbidity — a meta-analysis

Chen-guang Li'*, Song-jie Liao'*, Jia-li Que?, Ke-jia Liu", Hao-yue Wang!, Jian Yu'

'Department of Neurology, Guangdong Key Laboratory for Diagnosis and Treatment of Major Neurological Diseases, National
Key Clinical Department, National Key Discipline, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, China

“Department of Neurology, The Seventh Affiliated Hospital of Sun Yat-sen University, Shenzhen, China

*Chen-guang Li and Song-jie Liao contributed equally to this study.

Abstract

Background and aim: The relationship between exposure to hepatitis B virus (HBV) and atherosclerosis-associated disease
morbidity has not been clearly elucidated. We performed a meta-analysis to explore whether exposure to HBV is a risk factor

for atherosclerosis-associated diseases.

Methods: We searched the PubMed, Web of Science, Cochrane Library, Embase, and Scopus databases for related studies. We
then chose the eligible studies for meta-analysis and assessed quality assessment and risk of bias.

Results: The meta-analysis of the included studies showed that exposure to HBV tends to increase atherosclerosis-associated
disease morbidity, but this increase was not statistically significant.

Conclusions: Hepatitis B virus may not be a risk factor for atherosclerosis-associated diseases, but further studies that employ
more sensitive clinical parameters are needed to verify this result.
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INTRODUCTION

Atherosclerosis is a common disease with increasing morbidity,
which is associated with many cardiovascular and cerebrovas-
cular diseases, including coronary heart disease (CHD) and
stroke. The traditional risk factors for atherosclerosis, such as
arterial hypertension, diabetes mellitus, and hyperlipidaemia,
are well known. However, in clinical practice, certain patients
with atherosclerosis do not have the risk factors mentioned
above, and this observation highlights the importance of iden-
tifying novel risk factors that might contribute to atherosclerosis.

Previous studies have demonstrated that inflammation
caused by infection, especially chronic infection, is one of
the risk factors for atherosclerosis-associated diseases [1].
A meta-analysis showed that chronic hepatitis C virus (HCV)
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infection increases atherosclerosis-associated disease mortality
[2]. However, in China, in particular South China, the morbid-
ity of hepatitis B virus (HBV) is far higher than that of HCV [3].
Thus, determination of the relationship of exposure to HBV
with atherosclerosis-associated diseases merits more attention.
Moreover, studies have shown that exposure to HBV could
promote oxidative stress [4], increase mean platelet volume
(MPV) [5], and affect blood lipid levels [6], all of which can
increase atherosclerosis risk.

However, whether exposure to HBV can increase the
morbidity of atherosclerosis-associated diseases is controver-
sial [7-13]. In this study, we reviewed relevant studies and
performed a meta-analysis to explore whether exposure to
HBV is a risk factor for atherosclerosis.

Address for correspondence:

Dr. Jian Yu, Department of Neurology, Guangdong Key Laboratory for Diagnosis and Treatment of Major Neurological Diseases, National Key Clinical Department,
National Key Discipline, The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, China, e-mail: yujian21cn@163.com

Received: 18.03.2017 r. Accepted: 18.07.2017 .
Kardiologia Polska Copyright © Polskie Towarzystwo Kardiologiczne 2018

Available as AoP: 21.08.2017 r.

www.kardiologiapolska.pl



Chen-guang Li et al.

METHODS
Search strategies

We searched for keywords “atherosclerosis or atherosclerotic
or arteriosclerosis” and “hepatitis B or hepatitis B virus or
HBV” in the “all fields” function of PubMed, Web of Sci-
ence, Cochrane Library, Embase, and Scopus databases from
1986 to February 13, 2016. No language restrictions were
applied to the search strategy. The results were sent to refer-
ence management software and duplicates were deleted.
Two reviewers (C. L. and S. L.) independently screened the
title and abstract of each article and then decided whether
the article met the inclusion criteria. Next, the two reviewers
read the full text of all selected articles and removed inap-
propriate articles that met the exclusion criteria. In the event
of differences in opinion, the two reviewers discussed their
opinions and decided whether to include the article in the
final analysis.

Inclusion and exclusion criteria

The inclusion criteria were: (1) exposure to HBV; (2) outcome
of atherosclerosis-associated disease, such as CHD, carotid
atherosclerosis, and stroke (diagnosed based on standard
criteria); and (3) observational study (including cross-sectional
study, case-control study, and cohort study). For example,
a case-control study was included if it compared the exposure
to HBV between individuals with and without CHD.

The exclusion criteria were: (1) concurrent infection with
other pathogens; (2) if the relationship between exposure to
HBV and atherosclerosis-associated diseases were not studied;
and (3) review, workshop summary, animal experiment, and
other no observational study.

Quality assessment

Two reviewers (C. L. and S. L.) independently assessed the
quality of the studies, according to the Newcastle-Ottawa
Scale [14]. The Newcastle-Ottawa Scale assesses the quality
of a study based on three aspects: selection, comparability,
and exposure. Selection includes four sub-items: adequate
case definition, representativeness of the cases, selection of
controls, and definition of controls. Comparability pertains to
the comparability of case and control when it comes to design
and statistical analysis, which includes the important factors
and the additional factors. Exposure includes three sub-items:
ascertainment of exposure, same method of ascertainment
for cases and controls, and non-response rate. If the study
fits one sub-item, it is awarded one star; thus, more stars
represent higher quality.

Data abstraction
Two reviewers (C. L. and S. L.) decided the item, format,
and unit of the data of each eligible study, after discussion.
They independently abstracted the necessary data. Finally, the
reviewers checked the data and counterchecked the article in
case of differences.

Analysis

We performed a meta-analysis of eligible studies using the soft-
ware Review Manager 5.3, and presented results as odds ratio
(OR), 95% confidence interval (95% Cl), and p value. The forest
plot was drawn by Review Manager 5.3. The risk of publication
bias assessment was analysed by funnel plot and Egger test.
The funnel plot was drawn by Review Manager 5.3, and the
Egger test was performed by Stata 12.0. A p value < 0.05 was
considered statistically significant.

RESULTS
Study identification and selection

After searching the PubMed, Web of Science, Cochrane Library,
Embase, and Scopus databases, 1071 relevant articles were
identified, of which 320 were duplicates and were deleted. The
two reviewers screened the titles and abstracts of 751 articles
and identified 29 articles that met the inclusion criteria. In the
event of differences in opinion, the two reviewers discussed
their opinions before deciding whether to include the article
in the final analysis. The authors then read the full text of all
29 articles, and excluded studies that were not suitable for
this meta-analysis. Eleven articles were excluded because
they were the incorrect type of articles, such as reviews and
workshop summaries; five articles had the wrong methodology
(three included patients who had concurrent infection with
other pathogens); one article was a cross-sectional study and
did not study the relationship between exposure to HBV and
atherosclerosis [15]; one article that considered cerebrovascular
disease as an outcome included both ischaemic and haemor-
rhagic cerebrovascular disease [7]; seven articles had the wrong
outcomes (they studied the parameters related to atheroscle-
rosis but did not set a threshold to define atherosclerosis) [4-6,
16-19]; and one article was a cohort study, but there was no
other cohort study to perform the meta-analysis [11]. Finally,
we included five eligible studies for the meta-analysis [8-10,
12, 13]. This process is shown in Figure 1.

Characteristics of the studies

We collected the year, country, and other characteristics of the
five studies (Table 1). The atherosclerosis-associated diseases
in these studies included only two types: CHD and carotid
atherosclerosis. The diagnosis of atherosclerosis-associated
diseases in these five studies fitted the standard diagnostic
criteria. The number of patients ranged from 434 to 5044. All
studies included both men and women. Only the studies by
Amirzadegan et al. [12] and Tong et al. [9] mentioned the stor-
age temperature of serum samples (Table 1).

Risk of bias assessment
The risk of bias assessment is shown in Table 2. The selections
of all studies were appropriate. Among four studies that used
CHD as their outcome, patients’ diagnoses were confirmed
by coronary angiography, which documented stenosis > 50%
[8, 9, 12, 13]. In one study that used carotid atherosclerosis
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Figure 1. Flowchart. 1071 relevant articles were identified, of which 320 were duplicates and were deleted. Then 29 articles that
met the inclusion criteria. But 24 articles were excluded because of wrong type of articles, wrong outcome, wrong methodology,

and cohort study. Finally, five articles were included

as the outcome, the diagnoses were confirmed by B-mode
ultrasonography, which demonstrated focal thickening of the
intima-media layer > 1.3 mm [10]. With the exception of the
study by Ishizaka et al. [10], the other four studies all included
hospitalised patients as controls. All the five studies considered
sex, age, and other confounding factors. With the exception
of the study by Amirzadegan et al. [12], which diagnosed HBV
exposure by detecting the presence of anti-HBV in patients who
had never had HBV infection or received the HBV vaccine, and
the study by Tong et al. [9], which diagnosed HBV exposure by
detecting the presence of one of the two antigens and three
antibodies, all other studies diagnosed HBV infection by the
presence of hepatitis B surface antigen (HbsAg) (Table 2).

Exposure to HBV and increased
atherosclerosis-associated diseases
The study by Ishizaka et al. [10] used carotid atherosclerosis
as the outcome and found that exposure to HBV infec-
tion increases the risk of atherosclerosis (OR 1.95, 95% ClI
1.04-3.66). The remaining four studies all used CHD as the
outcome. The studies by Chotaslou et al. [8] and Tong et
al. [9] found that exposure to HBV increases the risk of ath-
erosclerosis, but this increase was not statistically significant
(OR 1.53, 95% Cl 0.82-2.84; OR 1.21, 95% CI 0.76-1.92,
respectively) [8, 9]. The study by Momiyama et al. [13] found
that exposure to HBV results in an insignificant decreased risk
of atherosclerosis (OR 0.40, 95% Cl 0.07-2.21). The study
by Amirzadegan et al. [12] found that exposure to HBV does
not increase nor decrease the risk of atherosclerosis (OR 0.99,

www.kardiologiapolska.pl

95% Cl1 0.71-1.38). Meta-analysis of these five studies showed
that exposure to HBV can increase the risk of atherosclerosis,
but this increase is not statistically significant (OR 1.19, 95%
Cl10.95-1.49, p = 0.14). The forest plot is shown in Figure 2.

Risk of publication bias assessment
We have drawn the funnel plot and performed the Egger test
for the five included studies. The funnel plot shows that the
distribution of the eligible studies is similar to a funnel (Fig. 3),
and the Egger test shows a p value of 0.915. Thus, there is no
publication bias in these five studies.

DISCUSSION

Meta-analysis of five eligible studies showed that exposure to
HBV tends to increase the risk of atherosclerosis-associated
diseases, but this increase is not statistically significant.

Recently, a similar study reported that HBV infection did
not increase the risk of coronary artery diseases [20]. It does
not seem that exposure to HBV would increase cardiovas-
cular event morbidity. Nevertheless, exposure to HBV can
affect not only the coronary artery, but also cerebrovascular,
carotid artery, and other blood vessels. Thus, we chose
“atherosclerosis or atherosclerotic or arteriosclerosis” as
the key words of our search, and included the studies with
the outcomes of CHD, carotid atherosclerosis, and stroke.
In our study, the outcome of four studies is CHD, and the
outcome of one study is carotid atherosclerosis. However,
there is no study report regarding the relationship between
exposure to HBV and stroke.

121



Chen-guang Li et al.

Je}S 9UO 126 S10W JO SWaH OM|
"SIDYI0 — €| S9SeaSIP SNOND3UI I9YI0 — 7| ‘AI03sIY Ajlwey — | | !S9SeasIp Je|ndsenolgalad-oipied Jo AIolsly — (| ‘9seuluesuel) aulueje — g ‘uiaoid dA11deaI-D — g 1S10)0e) |eUOIHPPY
Je}S 9UO 196 2I0W IO SWa A4 "Xdpul ssew Apog — 7 ‘Bupjows — g ‘sa1agelp — G ‘uolisusadAy — 1 ‘elwaedA|biadAy — ¢ xas — z ‘obe — | :s103oe) Juerioduwi]

XXXXXX¥X X x x €18 9V'eE'T'L X X X X [€1] 200T "[e 12 eXezZIyS|
XXXXXXX x x x €l 9's'Y'E'Tl x - x x [91] 5007 "[e 32 ewWeAlWO
XXXXRXXX X x X 1oL’ 9'sv'eT'l X - X X [21] 5002 "[e1d buol
XXX RX X x x 0L's L'9'SY'ETL X - X X [S1] £00Z "[e 30 uebapeziwy
X XXX XXX x x x 8 9'sY'eETL X - X x [11]800Z "[e 18 nojseloyn

olel $|0J1U0d pue sased 1o} sased ay} jo

asuodsau- judWuleIAdSe JO ainsodxa jo ojpoey SI0)OB}  S|OJJUOD JO  S|OJUOD JO SSSUDAI} uonuyap

-UOoN poylaw swes juswuielisdsy |euollippy #CMtOQE_ uo °od uond9|as -mu_.r_wmw._lwm_ osed 9y} s|

ainsodx3y Ajiqesedwo) uoddIes

325 BMELID-9[1SEIMAN "7 d|geL

panodal Jou — YN ‘sniia D siyjeday — AgH ‘@seasip Alale A1euoiod — gy !SIS0I9|Is0Iayie plloied — ) xapul ssew Apoq — |G

www.kardiologiapolska.pl

€65 v'ET 4N €6'v 14 €LL 00l Sl Lv/8LY —-AGH

L7 uN UN uN ST 1’9 687 uN 77581 —AdH

LT et Sl A UN UN L9 LS 99t ~AgH |0J3u0D- [€l]e319
8l L€ Ll 1'g 4N uN g9 86 Ot +AdH 4N BysgH V2 -ase) ueder 7007 eXeziys|
N 4N 4N 4N YN 4N YN YN ¥79 —A\gH |043u0>- CJANERE
UN uN UN uN uN uN UN uN 9 +AgH uN bysaH avd -9seD ueder 5007 eweAlWo

agH-nue

6 0% uN UN uN 4! 8'79 €€L 6729 S0l —AdH "2gH-1ue ‘sgH-nue |0J3u0d- [2L] 3o
43 4N 4N 4N 9vlL €79 0L TL'Z9  6TE +AGH 2:0L- "ByagH ‘OvsgH avod -9seD BUIYD  S00T buoy
9T 199C L'z €6 (k4 607 819 €696 16S —AgH |0J3u0d- [SL]ee
L'62 19'22 4 €g 88l 9'Ge L'lL 8l'LG  6E£C +AGH 2,08~ SgH-uY avo -95e) uey| £007  uebapeziwy
uN uN UN uN uN uN uN uN S¥8Y —AgH |0J3u0d- [L1]e3e
UN uN uN 4N UN 4N 4N UN 651 +AdH uN BysaH avd -9seD uedl 8007 nojsejoyo

[1/joww] [1/jowwi] [%] [s1edA]  spwlgqns  sojdwes AgH 0}

[%] IINg 9pua2A|6Ly [oi9)s3j0yd [%] uoisud)  [9%)] abe Jo wnuas Jo ainsodxa jo ubisap

sidjows uealy ues\ ues\ sajagelq -419dAH SN ues\ "ON abe.io}s sisoubeiq sswoding Apnis Aiunod aeap Joyyny

122

sonsuRdeIRYd APNIS *| |geL



HBV and atherosclerosis morbidity

Atherosclerosis  Control 0dds ratio 0dds ratio
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Figure 2. Forest plot. The figure shows that exposure to hepatitis B
increase is not statistically significant (OR 1.19, 95% confidence int

virus (HBV) can increase the risk of atherosclerosis, but this
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Figure 3. Funnel plot. The figure showed no publication bias
in these five studies

This finding is similar to that obtained by Sung et al. [11] in
a cohort study that was excluded in this analysis. Among four stud-
ies that used CHD as the main outcome, and which confirmed
patients’ diagnosis by coronary angiogram showing stenosis > 50%,
there was no statistically significant effect of HBV on atherosclerosis
risk. Thus, we consider that diagnosing CHD using a coronary
angiogram may be more accurate, but less sensitive in diagnosing
atherosclerosis compared with carotid atherosclerosis. So, in our
opinion there might be some pathologic changes when exposing
to HBV, although exposure to HBV does not increase cardiovas-
cular event morbidity. Furthermore, a study found that exposure
to HBV increases the intima-media thickness [19]. Increased
oxidative stress [4] and MPV [5] caused by exposure to HBV
mainly affect the early pathological changes seen in atheroscle-
rosis. Meanwhile, studies that showed a positive relationship
between HCV infection and increased atherosclerosis-associated
disease morbidity mainly used carotid atherosclerosis as the out-
come of interest [21]. Thus, it is necessary to explore the relation-
ship between exposure to HBV and atherosclerosis-associated
diseases using a more sensitive parameter.
Furthermore, another study considered that exposure
to HBV can decrease the risk of atherosclerosis, which was

www.kardi

the authors confirmed this hypothesis in a subgroup analysis

[11]. This finding may be attributed to the pivotal role of the
liver in coagulation factor synthesis and lipid metabolism. In
addition, the secondary hypersplenism caused by liver cirrho-
sis can lead to thrombocytopaenia. All the factors mentioned
above can play important roles in atherosclerosis.

Limitations of the study

Our study has some limitations. First, the number of included

articles was small, which may be attributed to the lack of
studies on the relationship between exposure to HBV and

atherosclerosis and the possibility that studies with negative
findings were scarce. Second, the included studies were
mainly from Asian countries, which may be attributed to the
high HBV morbidity in Asian countries compared with other
countries. However, given that differences in race exist in the
reaction of vascular endothelial cells to infection [22], further
research is warranted to investigate the relevance of race in

HBV-related atherosclerosis risk.

CONCLUSIONS

Thus, we think that the influence of exposure to HBV to ath-
erosclerosis depends on the function of the liver. When the
function of the liver is normal, exposure to HBV can increase
the risk of atherosclerosis, especially during the early stage
of pathological atherosclerotic lesions. Conversely, when ex-
posure to HBV leads to hepatic dysfunction, it can decrease
the risk of atherosclerosis. However, this hypothesis requires
further investigation in order to be confirmed or refuted.
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