Clinical Cases

Baishideng Publishing Group Inc



World l
A ... ...

Contents Semimonthly Volume 7 Number 15 August 6, 2019
REVIEW
1908  Bone alterations in inflammatory bowel diseases

Sgambato D, Gimigliano F, De Musis C, Moretti A, Toro G, Ferrante E, Miranda A, De Mauro D, Romano L, lolascon G,

Romano M
MINIREVIEWS
1926  Extrahepatic hepcidin production: The intriguing outcomes of recent years
Daher R, Lefebvre T, Puy H, Karim Z
1937  Neoadjuvant endocrine therapy: A potential strategy for ER-positive breast cancer
Yao LT, Wang MZ, Wang MS, Yu XT, Guo JY, Sun T, Li XY, Xu YY
ORIGINAL ARTICLE
Basic Study
1954  Vestigial like family member 3 is a novel prognostic biomarker for gastric cancer
Zhang LH, Wang Z, Li LH, Liu YK, Jin LF, Qi XW, Zhang C, Wang T, Hua D
Retrospective Study
1964  HER?2 heterogeneity is a poor prognosticator for HER2-positive gastric cancer
Kaito A, Kuwata T, Tokunaga M, Shitara K, Sato R, Akimoto T, Kinoshita T
Case Control Study
1978  Changes in corneal endothelial cell density in patients with primary open-angle glaucoma
YuZY, WulL, QuB
Observational Study
1986  Myocardial bridge-related coronary heart disease: Independent influencing factors and their predicting
value
Zhao DH, Fan Q, Ning JX, Wang X, Tian JY
1996  Clinical significance and role of up-regulation of SERPINA3 expression in endometrial cancer
Zhou ML, Chen FS, Mao H
2003  Evaluation of right ventricular volume and systolic function in normal fetuses using intelligent

spatiotemporal image correlation
Sun JX, Cai AL, Xie LM

Raishidengs WJCC | https://www.wjgnet.com I August6,2019 | Volume?7 | Issuel5 |


https://www.wjgnet.com

Contents

World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

2013

Correlation between intracoronary thrombus components and coronary blood flow after percutaneous

coronary intervention for acute myocardial infarction at different onset time
Zhang MJ, Liu X, Liu LH, Li N, Zhang N, Wang YQ, Sun XJ, Huang PH, Yin HM, Liu YH, Zheng H

2022

META-ANALYSIS
Performance of common imaging techniques vs serum biomarkers in assessing fibrosis in patients with

chronic hepatitis B: A systematic review and meta-analysis
Xu XY, Wang WS, Zhang OM, Li JL, Sun JB, Qin TT, Liu HB

2038

2044

2049

2058

2065

2075

2081

2087

2094

2103

CASE REPORT

Acute bleeding after argon plasma coagulation for weight regain after gastric bypass: A case report
Moura DTHD, Sachdev AH, Lu PW, Ribeiro IB, Thompson CC

Left colonic metastasis from primary hepatocellular carcinoma: A case report
Tagliabue F, Burati M, Chiarelli M, Marando A, Simone MD, Cioffi U

ALK-positive anaplastic large cell lymphoma presenting multiple lymphomatous polyposis: A case report

and literature review
Saito M, Izumiyama K, Ogasawara R, Mori A, Kondo T, Tanaka M, Morioka M, Miyashita K, Tanino M

Modified Tong Xie Yao Fang relieves solitary rectal ulcer syndrome: A case report
Zhang LL, Hao WS, Xu M, Li C, Shi YY

Hydrogen gas therapy induced shrinkage of metastatic gallbladder cancer: A case report
Chen JB, Pan ZB, Du DM, Qian W, Ma YY, Mu F, Xu KC

Giant nonfunctional ectopic adrenocortical carcinoma on the anterior abdominal wall: A case report
Zhou DK, Liu ZH, Gao BQ, Wang WL

Oncogenic osteomalacia caused by a phosphaturic mesenchymal tumor of the femur: A case report
Tang D, Wang XM, Zhang YS, Mi XX

Gastric duplication cyst mimicking large cystic lymphangioma in an adult: A rare case report and review of

the literature
Xv FY, Sun A, Gan Y, Hu HJ

Endometriosis of the duplex appendix: A case report and review of the literature
Zhu MY, Fei FM, Chen J, Zhou ZC, Wu B, Shen YY

Fever and neck pain after pacemaker lead extraction: A case report
Wang SX, Bai J, Ma R, Lan RF, Zheng J, Xu W

Reishidenge WJCC | https://www.wjgnet.com I August6,2019 | Volume?7 | Issuel5 |



World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

Contents

2110  c.753_754delAG, a novel CFTR mutation found in a Chinese patient with cystic fibrosis: A case report and

review of the literature
Wang YQ, Hao CL, Jiang WJ, Lu YH, Sun HQ, Gao CY, Wu M

2120  Common iliac artery occlusion with small intestinal transection caused by blunt abdominal trauma: A case

report and review of the literature
Zhou YX, Ji Y, Chen J, Yang X, Zhou Q, LvJ

2128  Percutaneous coronary intervention for ostial lesions of the left main stem in a patient with congenital single

left coronary artery: A case report
Wu Q, Li ZZ, Yue F, Wei F, Zhang CY

Reishidenge WJCC | https://www.wjgnet.com 11 August6,2019 | Volume?7 | Issuel5 |



Contents

World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shu-Pin Huang,
MD, Associate Professor, Attending Doctor, Director, Department of
Urology, Kaohsiung Medical University, Kaohsiung 807, Taiwan

AIMS AND SCOPE

World Journal of Clinical Cases (World | Clin Cases, WJCC, online ISSN 2307-
8960, DOI: 10.12998) is a peer-reviewed open access academic journal that
aims to guide clinical practice and improve diagnostic and therapeutic skills
of clinicians.

The primary task of WJCC is to rapidly publish high-quality Case Report,
Clinical Management, Editorial, Field of Vision, Frontier, Medical Ethics,
Original Articles, Meta-Analysis, Minireviews, and Review, in the fields of
allergy, anesthesiology, cardiac medicine, clinical genetics, clinical
neurology, critical care, dentistry, dermatology, emergency medicine,
endocrinology, family medicine, gastroenterology and hepatology, etc.

INDEXING/ABSTRACTING

The WJCCis now indexed in PubMed, PubMed Central, Science Citation Index
Expanded (also known as SciSearch®), and Journal Citation Reports/Science Edition.
The 2019 Edition of Journal Citation Reports cites the 2018 impact factor for WJCC
as 1.153 (5-year impact factor: N/A), ranking WJCC as 99 among 160 journals in
Medicine, General and Internal (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Yan-Xia Xing

Proofing Production Department Director: Yun-Xiaojian Wu

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (onlinc)

LAUNCH DATE
April 16, 2013

FREQUENCY

Semimonthly

EDITORS-IN-CHIEF
Dennis A Bloomfield, Sandro Vento

EDITORIAL BOARD MEMBERS

https:/ /www.wijgnet.com/2307-8960/ editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

PUBLICATION DATE
August 6, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wignet.com/bpg/Gerlnfo /287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wjgnet.com/bpg/gerinfo/240

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

Reishidenge WJCC | https://www.wjgnet.com

X August6,2019 | Volume?7 | Issuel5 |


mailto:bpgoffice@wjgnet.com

w\J\C\C

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998/ wjcc.v7.i15.2022

World Journal of
Clinical Cases

World | Clin Cases 2019 August 6; 7(15): 2022-2037

ISSN 2307-8960 (online)

META-ANALYSIS

Performance of common imaging techniques vs serum biomarkers
in assessing fibrosis in patients with chronic hepatitis B: A
systematic review and meta-analysis

Xue-Ying Xu, Wu-Sheng Wang, Qi-Meng Zhang, Jun-Ling Li, Jin-Bin Sun, Tian-Tian Qin, Hong-Bo Liu

ORCID number: Xue-Ying Xu
(0000-0001-5379-0550); Wu-Sheng
Wang (0000-0002-1678-4749); Qi-
Meng Zhang (0000-0003-3722-5214);
Jun-Ling Li (0000-0002-3790-3591);
Jin-Bin Sun (0000-0003-4101-0638);
Tian-Tian Qin
(0000-0001-5355-2261); Hong-Bo Liu
(0000-0002-7404-4271).

Author contributions: Xu XY, Wang
WS, Zhang QM, Li]JL, and Liu HB
designed the research; Xu XY,
Zhang QM, Li JL, Sun JB, and Qin
TT performed the research; Sun JB
and Qin TT contributed new
analytic tools; Xu XY, Wang WS,
and Zhang QM analyzed the data;
Xu XY, Wang WS, Zhang QM, and
Liu HB wrote the paper.

Supported by Social Science
Foundation of Liaoning Province,
No. L18ATJ001.

Conflict-of-interest statement: The
corresponding author attests that
all listed authors meet authorship
criteria and that no others meeting
the criteria have been omitted. All
authors declare that they have no
conflicts of interest.

PRISMA 2009 Checklist statement:
The authors have read the PRISMA
2009 checklist, and the manuscript
was prepared and revised
according to the PRISMA 2009
checklist.

Open-Access: This article is an
open-access article which was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative

Raishidengs WJCC | https://www.wjgnet.com

Xue-Ying Xu, Wu-Sheng Wang, Qi-Meng Zhang, Jun-Ling Li, Jin-Bin Sun, Tian-Tian Qin, Hong-Bo
Liu, Department of Epidemiology and Health Statistics, School of Public Health, China
Medical University, Shenyang 110122, Liaoning Province, China

Corresponding author: Hong-Bo Liu, PhD, Professor, Research Fellow, Research Scientist,
Statistician, Department of Epidemiology and Health Statistics, School of Public Health, China
Medical University, No. 77, Puhe Road, Shenyang North New Area, Shenyang 110122,
Liaoning Province, China. hbliu@cmu.edu.cn

Abstract

BACKGROUND

Noninvasive biomarkers have been developed to predict hepatitis B virus (HBV)
related fibrosis owing to the significant limitations of liver biopsy. Both serum
biomarkers and imaging techniques have shown promising results and may
improve the evaluation of liver fibrosis. However, most of the previous studies
focused on the diagnostic effects of various imaging techniques on fibrosis in all
chronic liver diseases.

AIM
To compare the performance of common imaging methods and serum
biomarkers for prediction of significant fibrosis caused only by HBV infection.

METHODS

A systematic review was conducted on the records available in PubMed,
EMBASE, and the Cochrane Library electronic databases until December 2018.
We systematically assessed the effectiveness of two serum biomarkers and three
imagine techniques in predicting significant fibrosis solely caused by HBV
infection. The serum biomarkers included aspartate aminotransferase-to-platelet
ratio index (APRI) and fibrosis index based on the 4 factors (FIB-4). The three
imaging techniques included acoustic radiation force impulse (ARFI), FibroScan,
and magnetic resonance elastography (MRE). Three parameters, the area under
the summary receiver operating characteristic curve (AUSROC), the summary
diagnostic odds ratio, and the summary sensitivity and specificity, were used to
examine the accuracy of all tests for liver fibrosis.

RESULTS
Out of 2831 articles evaluated for eligibility, 204 satisfied the predetermined
inclusion criteria for this current meta-analysis. Eventually, our final data
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contained 81 studies. The AUSROCsSs of serum biomarkers of APRI and FIB-4
were both 0.75. For imaging techniques (ARFI, FibroScan, and MRE), the areas
were 0.89, 0.83, and 0.97, respectively. The heterogeneities of ARFI and FibroScan
were statistically significant (I* > 50%). The publication bias was not observed in
any of the serum biomarkers or imaging methods.

CONCLUSION

These five methods have attained an acceptable level of diagnostic accuracy.
Imaging techniques, MRE in particular, demonstrate significant advantages in
accurately predicting HBV-related significant fibrosis, while serum biomarkers
are admissible methods.

Key words: Hepatitis B virus; Diagnostic test; Imaging technology; Liver fibrosis; Meta-
analysis

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Many researchers compared the diagnostic effects for liver fibrosis by new
techniques within the domain of imaging techniques separately or focused on fibrosis in
all chronic liver diseases. We perform a meta-analysis to compare the effectiveness of
both some common imaging methods and serum biomarkers for prediction of significant
fibrosis among hepatitis B virus (HBV)-monoinfected patients. The results reveal that
imaging techniques have significant advantages in prediction of HBV-related significant
fibrosis.

Citation: Xu XY, Wang WS, Zhang QM, Li JL, Sun JB, Qin TT, Liu HB. Performance of
common imaging techniques vs serum biomarkers in assessing fibrosis in patients with
chronic hepatitis B: A systematic review and meta-analysis. World J Clin Cases 2019; 7(15):
2022-2037
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INTRODUCTION

Liver fibrosis is a consequence of the accumulation of extracellular matrix compone-
nts, caused by persistent liver damage and consequent wound healing reaction”. It
can develop to cirrhosis, even hepatic failure and hepatocellular carcinomal®.
Approximately one-third of cirrhosis cases worldwide are caused by hepatitis B virus
(HBV) infectiont!. It is estimated that about 450 million people are chronically infected
with HBV around the world!, resulting in 600000 to 1000000 deaths annually!‘l.
Therefore, the accurate diagnosis of the degree of liver fibrosis is essential for the
management of chronic hepatitis B (CHB) patients and making clinical decision for
doctors.

Liver biopsy is the current reference standard for the evaluation and staging of
fibrosis, which is an invasive technique. However, it has several disadvantages, such
as patients’ reluctance, pain, hemoperitoneum!, intra- and interobserver variations,
and sampling errors!’l. Therefore, several noninvasive methods, including serum
biomarkers combining indices/scores and imaging techniques like magnetic
resonance imaging (MRI), have been investigated for their potential in assessment of
liver fibrosis.

There has been a dramatic increase in developing various noninvasive tests since
19910). There are direct serum noninvasive tests such as hepascore and hyaluronic
acid, indirect serum markers which consist of the combination of routine biochemical
or haematological tests such as fibrosis index based on the 4 factors (FIB-4), aspartate
aminotransferase-to-platelet ratio index (APRI), or Forns index and Fibrotest
combined direct and indirect tests"l. Among all of these tests, APRI and FIB-4, being
extensively investigated in numerous studies, demonstrated the greatest potential.

On the other side, with the development of imaging technology, several imaging
devices have been developed for the diagnosis and staging of liver fibrosis, which are
truly noninvasive methods when compared with serum biomarkers. Historically,
radiologists and clinicians have relied on the assessment of morphological changes
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associated with liver fibrosis. Other imaging methods depend on changes in physical
properties that can be assessed by quantification techniques. These include
mechanical properties, texture, T,p lengthening, perfusion, diffusion, and
hepatocellular function”.. Ultrasound (US)-based elastography techniques are
portable, relatively inexpensive, fast to acquire, and do not require postprocessing!'’l.
In particular, 1D transient elastography, commercialized as FibroScan (Echosens,
Paris, France), has been widely validated in clinical trials, adopted clinically, and used
by clinicians at point of servicel’. Moreover, focal point shear-wave elastography,
commercialized as acoustic radiation force impulse (ARFI) (Siemens Medical
Solutions, Mountain View, CA), is mapped in 2D using US tracking pulses, and the
resulting tissue displacement is measured!"!l. It is integrated in a conventional US
machine that can be performed with conventional US probes during an abdominal US
scan!'>”’l. In addition, many MRI techniques for imaging of liver fibrosis are being
developed. They typically cover a larger liver volume than US elastography techni-
ques, which may reduce sampling variability and technical failure rate.

These methods have exhibited promising results and may improve the manage-
ment of liver fibrosis. However, most previous studies compared the diagnostic
effects of these new imaging techniques alone and focused on fibrosis in all chronic
liver diseases, which might underestimate or overestimate the role of the biomarkers.
Therefore, we performed a meta-analysis to compare the pooled performance of some
common imaging methods and serum biomarkers for prediction of significant fibrosis
among HBV-monoinfected patients.

MATERIALS AND METHODS

Search strategy and selection criteria

Online database search was performed on EMBASE, PubMed, and the Cochrane
Library (01/2008-12/2018) for the following terms: Diagnosis test, liver stiffness
measurement, LSM, transient elastography, FibroScan, MR elastography, MRE, ARF]I,
acoustic radiation force impulse, point shear-wave elastography, imaging techniques,
hepatitis B virus, HBV, chronic hepatitis B, CHB, and fibrosis. Other studies were
identified by a manual search for referenced studies or review articles. EndNote X9
software was used to manage the references.

Studies should be included if they conformed all of the following five criteria: (a)
The study evaluated the performance of the APRI and/or ARFI and/or FIB-4 and/or
FibroScan and/or MRE for the prediction of fibrosis in HBV infected patients. Studies
on patients with other etiologies of liver diseases were also included if data for HBV-
infected patients could be independently extracted. Special populations of HBV-
infected patients [e.g., HBV/HIV, HBV/ hepatitis C virus (HCV), or HBV/ hepatitis D
virus (HDV) coinfection] were excluded; (b) Liver biopsy was used to diagnose liver
fibrosis as a golden standard; (c) Data could be extracted to construct at least one 2 x 2
table of test performance, based on some cutoff points of the five biomarkers for the
significant fibrosis stage; (d) The study assessed the diagnostic accuracy for fibrosis
stage F > 2 according to METAVIR or a comparable staging system; and (e) The study
included at least 50 patients. Studies of smaller sample sizes were excluded due to
concerns on their applicability.

Data extraction and quality assessment

Two reviewers (WWS and XYX) evaluated study eligibility, extracted data from the
study, and graded the study quality independently. Any disagreements between the
reviewers were resolved by detailed discussions together with a third reviewer (LHB).
The parameters in our literature search included author, year of publication, region,
age, patient gender , body mass index (BMI), histological scoring system, number of
patients, average length of liver specimen, time interval between biopsy and other
diagnostic tests, diagnostic method, prevalence of the fibrosis stage, as well as cutoff
values to identify the fibrosis stagel"*l.

XYX and ZQM independently appraised the quality of included studies using the
quality assessment of diagnostic accuracy studies questionnaire (QUADAS-2)!"1. Tt
could estimate the internal and external validity of diagnostic accuracy of studies
used in systematic reviews.

Statistical analysis and data synthesis

We extracted and tabulated the data in a series of 2 x 2 tables that included sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV) at
each threshold value. The primary target was to identify significant fibrosis, defined
by METAVIR!", Batts and Ludwig!"”l, Scheuer!, and Chinese Hospital system!'”, for
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stages F2 to F4, and Ishak! for stages F3 to F6. This gauge was chosen because
significant fibrosis is often considered a threshold for the initiation of antiviral
therapy?!l. The method of diagnostic test accuracy was examined in order to provide
clinically meaningful results. We examined the area under the summary receiver
operating characteristic curve (AUSROC) curve, the summary diagnostic odds ratio
(DOR), and the summary sensitivity and specificity to further examine the accuracy of
all tests for liver fibrosis.

The heterogeneity of the results between studies was assessed statistically using the
Cochran-Q and the quantity 2. I* value can describe the percentage of total variation
across studies that is attributable to heterogeneity rather than chancel™. If there was
significant heterogeneity, a meta-regression was conducted to explore the covariates
that may induce heterogeneity, according to the following predefined characteristics:
(1) Study design (prospective or retrospective); (2) Length of liver specimen (=10 mm,
> 15 mm, > 20 mm, or not); (3) Liver biopsy scoring system; (4) Number of centers
(single or multicenter); (5) Sample size; (6) Publication year (2014-2018 or 2008-2013);
(7) Time interval between biopsy and tests (same day or not); (8) Prevalence of signifi-
cant fibrosis; (9) BMI; and (10) Location of study.

The potential publication bias was assessed using the Deeks funnel plots®!. All
analyses were performed with Meta-Disc software (v. 1.4) and Stata15.0.

RESULT

Search results

The study selection process is shown in Figure 1. A total of 2831 studies were
searched by the described search strategies, of which 2627 were excluded following
title and abstract screening. Of those, 81 papers were included in the review following
full-text screening (Text S5); 47 studies were related to the APRI™, 11 to the
ARFI[E‘)AZ,(»‘)-T/—], 32 to the FIB_4[24,23,27,3[1,33,30,1‘),40,4"»4(!,4&-;'\/;7/;S/h(‘/(vZ/(vl(»’*-h“i“-,"‘)]/ 29 to the
FibrOSCan[lﬁ,}\,ﬂ,'\2,"1,7‘5,(&],(!J,71,7},5()-‘75]/ and 6 to the MRE[‘)‘)-HH].

Characteristics of the included studies

In the 47 studies of APRI, there were 13725 patients (median age, 37 years; 68.9% of
males). The total prevalence of significant fibrosis was 55.9% (range: 16.7%-83.7%).
Most studies were conducted in Asia (42 studies). Three studies were from Europe,
one from North America, and another from Africa. We did not restrict study
participants to any age, but only one study was conducted on children and
adolescents exclusively™). Twenty-nine studies used the METAVIR score, ten used the
Scheuer score, six utilized the Ishak score, and two used the Chinese Hospital System.
There were 11179 patients (median age, 37 years; 68.7% of males) in 32 studies
evaluating the performance of FIB-4. The total prevalence of significant fibrosis was
57.5% (range: 16.7%-83.7%). Twenty-nine studies were conducted in Asia, two in
Europe, and one in North America. All studies included adults only. Seventeen
studies used the METAVIR score, nine used the Scheuer score, four utilized the Ishak
score, and two used the Chinese Hospital System.

A total of 1527 patients (median age, 36 years; 67.5% of males) were contained in 11
studies on ARFI. The total prevalence of F2 was 54.2% (range: 23.9%-74.3%). Ten
studies were conducted in Asia and one in Germany. All the subjects were adults. Six
studies used the METAVIR score, two used the Chinese Hospital System, and one
used each of the Scheuer score, the Ishak score, and the Batts and Ludwig score.

In the 29 FibroScan studies, a total of 5035 patients (median age, 39 years; 71.4% of
males) were included. The overall prevalence of significant fibrosis was 49.4% (range:
14.8%-85%). Twenty-one studies were from Asia, six from Europe, one from Africa,
and another from North America. Twenty studies used the METAVIR score, five
utilized the Batts and Ludwig score, three utilized the Scheuer score, and one used the
Chinese Hospital System.

There were 1228 patients (median age, 49 years; 71.0% of males) used to evaluate
the performance of MRE in six studies. The total prevalence of significant fibrosis was
61.4% (range: 45.2%-77.4%). One MRE study was from America and the other five
were conducted in Asia. The results of methodological quality assessment according
to the QUADAS-2 scale are described for all studies (Figure 2, Text S5).

Performance of serum biomarkers for prediction of significant liver fibrosis

In the 47 studies evaluating the APRI, the area under the ROC curve (AUROC) ranged
from 0.54 to 0.87. The AUSROC and the pooled sensitivity, specificity, and DOR are
presented in Table 1 and Figure 3. The Cochran-Q was 1199.4 and I* > 50%, which
indicated significant heterogeneity across the included studies (P < 0.001). Meta-
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Records identified through database
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Figure 1 Flow diagram of article selection.
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Review and meta-analysis
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Not written in English (n = 2)

Out of time range (n = 28)

Duplicate articles (n = 5)

regression analysis was used to explore the heterogeneity of the APRI accuracy for
predicting significant fibrosis, which was affected by BMI and prevalence of signifi-
cant fibrosis with regard to sensitivity and only prevalence of significant fibrosis with
regard to specificity (Figure S1). In the 32 studies evaluating the FIB-4 for the
prediction of fibrosis stage of F2, the AUROC ranged from 0.56 to 0.85. The AUSROC
was 0.75 (0.71-0.78) (Figure 3). The summary sensitivity, specificity, and DOR are
shown in Table 1. The score of Cochran-Q was 488.9 (P < 0.05) and heterogeneity was
statistically significant. The heterogeneity of FIB-4 accuracy was mainly affected by
prevalence of significant fibrosis with regard to sensitivity, and prevalence of
significant fibrosis and study design with regard to specificity according to the meta-
regression analysis (Figure S2). The summary sensitivity and specificity of serum
indicators by BMI and prevalence of significant fibrosis are listed in Tables 2 and 3.

Performance of imaging techniques for prediction of liver significant fibrosis

The AUROC ranged from 0.72 to 0.96 in 11 studies evaluating the ARFI. When
combined, the AUSROC was 0.89 (0.86-0.91). The summary DOR was 23 (95%CI: 15-
38), and the score of Cochran-Q was 27.8 and I* > 50%, indicating significant
heterogeneity across the included studies (P < 0.05). In meta-regression analysis, we
found that the causes of the heterogeneity were publishing year and sample size for
sensitivity, and prevalence of significant fibrosis and BMI for specificity (Figure S3). In
the 29 studies evaluating the FibroScan, the AUROC ranged from 0.61 to 0.94. The
AUSROC and the pooled sensitivity, specificity, and DOR are also shown in Table 1
and Figure 3. There was significant heterogeneity across the included studies (I* >
50%, P < 0.001). The heterogeneity of the FibroScan was mainly affected by prevalence
of significant fibrosis and BMI with regard to sensitivity or specificity (Figure S4). In
the six studies evaluating the MRE for the prediction of significant fibrosis, the
AUROC ranged from 0.98 to 0.99. The AUSROC was 0.97 (0.96-0.98) (Figure 3). The
summary sensitivity, specificity, and DOR are listed in Table 1, and the Cochran-Q
and I? of this measure were 0.44 (P > 0.05) and 0, respectively. The result of the
heterogeneity was statistically insignificant. The subgroup analysis of imaging
methods by BMI and prevalence of significant fibrosis are listed in Tables 2 and 3,
respectively.

Publication bias

Funnel plots of these markers are illustrated in Figure S5. Symmetry was noted in the
funnel plots and publication bias was not observed in any of the serum biomarkers or
the imaging methods.

DISCUSSION

Liver fibrosis progression is common in people infected with HBV. Patients with
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Figure 2 Summary of methodological quality of studies according to QUADAS-2.

significant fibrosis should be considered for clinical therapy, which can potentially
reduce and even reverse complications!'”. Considering the risks and limitations of
biopsy, researchers should make persistent efforts in researching some noninvasive
methods to more conveniently and securely identify patients with significant fibrosis.
FIB-4 and APRI are such noninvasive serum biomarkers that they have been gaining
increasing acceptance in clinical practice. FibroScan, ARFI, and MRE gradually reveal
an advantage with the development of US-based or MRI elastography techniques.
These methods may reduce the demand for liver biopsy and also help to monitor the
efficacy of treatments!*l.

Many scholars have researched the diagnostic effect of APRI and FIB-4 and usually
compared them with other new methods. In addition, the World Health Organization
(WHO) recommends APRI as the preferred noninvasive test to assess significant
fibrosis or cirrhosis and FIB-4 to detect fibrosis stages > F3, considering lower cost,
routinely available methods, and untrained staffl'’l. Therefore, among all serum
biomarkers, only APRI and FIB-4 were singled out in our analysis. Based on the
results from an increasing number of studies, the difference between APRI and FIB-4
is not significant in relative diagnostic outcomes, although some articles described
that FIB-4 had a higher diagnostic accuracy for cirrhosis when compared with APRI
07, 1f only APRI and FIB-4 are available, APRI based on AST, ULN, and platelet count
is suggested to diagnose liver significant fibrosis considering resource-limited
settings.

With the development of imaging technology, US imaging and MRI devices have
been explored to diagnose and stage liver fibrosis, which are truly noninvasive
methods. In our meta-analysis, the AUSROCs of imaging techniques are generally
bigger than those of APRI and FIB-4. Of these tests, transient elastography performed
with FibroScan (Echosens, Paris) has been evaluated widely and has a good
performance in predicting cirrhosis, which is corroborated by the Guidelines
Development Group. They considered it the most useful test for the assessment of
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Table 1 Meta-analysis of hepatitis B-related significant fibrosis

SEN (95%Cl) SPE (95%Cl) DOR (95%Cl)
APRI 0.69 (0.63-0.73) 0.71 (0.66-0.75) 5 (4-6)
FIB-4 0.62 (0.57-0.67) 0.75 (0.71-0.78) 5 (4-5)
ARFI 0.77 (0.70-0.83) 0.87 (0.81-0.92) 23 (15-38)
FibroScan 0.72 (0.68-0.76) 0.82 (0.77-0.86) 12 (9-16)
MRE 0.94 (0.91-0.96) 0.96 (0.93-0.97) 348 (185-656)

SEN: Sensitivity; SPE: Specificity; DOR: Diagnostic odds ratio; CI: Confidence interval; APRI:
Aminotransferase-to-platelet ratio index; FIB-4: Fibrosis index based on the 4 factors; ARFI: Acoustic
radiation force impulse.

cirrhosis in middle-income countries!"”. In addition, FibroScan acquires information
from a much larger portion of the liver tissue compared to biopsy, and therefore, the
risk of sampling error is significantly lowered. However, its performance is mediocre
for diagnosing moderate liver fibrosis, and the AUSROC ranked in the middle of the
five methods. Morbid obesity (BMI > 30), narrow intercostal spaces, and food intake
may diminish the accuracy of FibroScan!'"’l. Because of the limitation of US
technology, some researchers advocated that the accuracy of ARFI is similar if not
superior to FibroScan for the diagnosis of liver fibrosis!'"*!*. Our meta-analysis
reveals that ARFI has a higher diagnostic accuracy than FibroScan in identifying
HBV-related significant fibrosis. In contrast to FibroScan that has a fixed region of
interest box at a fixed insertion depth, ARFI could be performed at variable depths.
Furthermore, it can also be performed in obese patients and patients with ascites and
integrated in a conventional US system["”. MRE, the only MRI index, had the best
result in prediction of significant fibrosis. The AUSROC of MRE reaches the standard
of “best” and even closes to “1”[""l. And the summary sensitivity and specificity have
reached 94% and 96%, respectively. It typically covers larger liver tissue than US
elastography techniques, which may reduce sampling variability. While MRE has
been incorporated into MRI devices, it might be more expensive and require more
operator training and expertise. Therefore, it is not widely applied at present, and the
number of research articles is limited.

Meta-regression method is a convenient and reliable way for heterogeneity
screening. In our study, BMI, prevalence of significant fibrosis, sample size,
publishing year, and study design provide heterogeneity in summarizing test results.
This is consistent with a range of previous studies” "'l Some researchers suggested
that BMI may reduce the accuracy of ultrasonic technique for detecting significant
fibrosis”**l. Our results reveal that BMI may affect predicting outcomes of either
serum biomarkers or imaging techniques. Imaging technology shows a better
predictive effect in the normal weight group, while serum indicators reflect their
superiorities in overweight HBV patients (Table 2). The high proportion of fibrosis
stage > 2 will reduce the accuracy of evaluating fibrosis by all methods (Table 3).
Furthermore, publishing year and sample size are the main contributors to the
heterogeneity of ARFI. The AUSROC of ARFI was 0.89 when we excluded the only
one article before 2014, the AUSROC of which was 0.75. Therefore, the technology of
ARF], a new diagnostic method, is progressing gradually, and the evaluation effect is
increasingly improved. Besides, the AUSROCs in subgroups of sample size between
100 and 300 were much more than others in most cases (Text S6). Although other
methods showed no significant differences in the AUSROC among subgroups of
sample size, there was a general pattern that the areas were larger in the middle while
smaller on both sides (Text S6). This phenomenon is more prominent if the group was
changed into three subgroups (1 < 100, 100 < n < 300, and n > 300) (Table 4). A few
years ago, our team observed that when the sample size was larger than 150, the
diagnostic accuracy of predicting fibrosis was noticeably enhanced!'!. Therefore, the
sample size of 150-300 will be beneficial to the accuracy of diagnostic tests.

However, there are several limitations in our systematic review. First of all, the cut-
off value was not considered due to the absence of threshold effect in all tests (Text
S7). Second, the ALT levels were not considered because only a limited number of
studies calculated the results by the subgroup of ALT. Third, only the studies
published in English and Chinese languages were included. Lastly, other methods,
though we have retrieved them, were not considered in this meta-analysis, because
the number of articles was not adequate.

In conclusion, these five methods have attained an acceptable level of diagnostic
accuracy in our meta-analysis. Imaging techniques are generally better than serum
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Table 2 Subgroup analysis of body mass index in prediction of significant fibrosis

Diagnostic test BMI Number of studies (n) AUSROC (95%Cl) SEN (95%Cl) SPE (95%Cl)
APRI Overweight 7 (985) 0.78 (0.74-0.81) 0.78 (0.59-0.90) 0.71 (0.61-0.79)
Normal 13 (2598) 0.75 (0.71-0.79) 0.63 (0.55-0.71) 0.77 (0.68-0.84)
NA 27 (10142) 0.74 (0.70-0.77) 0.69 (0.62-0.74) 0.68 (0.61-0.74)
FIB-4 Overweight 5 (717) 0.76 (0.72-0.79) 0.58 (0.47-0.70) 0.80 (0.67-0.89)
Normal 6 (1367) 0.70 (0.66-0.74) 0.58 (0.46-0.69) 0.75 (0.60-0.85)
NA 21 (9095) 0.75 (0.71-0.79) 0.64 (0.57-0.70) 0.74 (0.69-0.78)
ARFI Overweight 5 (679) 0.85 (0.82-0.88) 0.76 (0.64-0.85) 0.86 (0.80-0.91)
Normal’ 3 (481) 0.91 (0.88-0.95) 0.84 (0.80-0.88) 0.76 (0.64-0.85)
NA® 3 (367) 0.93 (0.85 - 0.99) 0.72 (0.63-0.80) 0.95 (0.91-0.97)
Fibroscan Overweight 12 (1927) 0.81 (0.77-0.84) 0.68 (0.62-0.74) 0.85 (0.76-0.91)
Normal 11 (2103) 0.83 (0.79-0.86) 0.73 (0.66-0.79) 0.82 (0.73-0.88)
NA 6 (1005) 0.85 (0.81-0.88) 0.79 (0.69-0.87) 0.78 (0.72-0.83)

The results were calculated with Meta-Disc software (v. 1.4). BMI: Body mass index; NA: Not assessable; SEN: Sensitivity; SPE: Specificity; CI: Confidence
interval; AUSROC: The area under the summary receiver operating characteristic curve; APRI: Aminotransferase-to-platelet ratio index; FIB-4: Fibrosis
index based on the 4 factors; ARFI: Acoustic radiation force impulse.

biomarkers in prediction of HBV-related liver significant fibrosis. MRE is a promising
indicator and will surprise us with the development of global economy and popu-
larization of technology. If condition allows, ARFI could be a better choice, than
FibroScan, for assessment of liver fibrosis in HBV-monoinfected patients with obesity
or ascites. The prediction effects of serum markers are generally admissible. Their low
cost and easiness in operation make them attractive especially in areas with limited
resources and access to imaging technology.
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Table 3 Subgroup analysis of prevalence of F2 in prediction of significant fibrosis

Diagnostic test F2% Number of studies (n) AUSROC (95%Cl) SEN (95%Cl) SPE (95%Cl)
APRI F2% < 50 16 (4566) 0.72 (0.68-0.76) 0.68 (0.59-0.76) 0.66 (0.57-0.75)
F2% 250 31 (9159) 0.77 (0.73-0.81) 0.69 (0.62-0.75) 0.73 (0.68-0.78)
FIB-4 F2% < 50 9 (3234) 0.75 (0.71-0.79) 0.60 (0.47-0.72) 0.76 (0.68-0.83)
F2% 250 23 (7945) 0.75 (0.71-0.78) 0.63 (0.57-0.68) 0.74 (0.69-0.78)
ARFI F2% < 50 4 (554) 0.89 (0.85-0.91) 0.73 (0.62-0.82) 0.93 (0.68-0.97)
F2% 250 7 (973) 0.88 (0.85-0.91) 0.80 (0.72-0.87) 0.82 (0.74-0.88)
Fibroscan F2% <50 12 (2272) 0.85 (0.81-0.88) 0.77 (0.70-0.83) 0.80 (0.71-0.86)
F2% 250 17 (2763) 0.82 (0.78-0.85) 0.69 (0.64-0.74) 0.84 (0.78-0.88)

SEN: Sensitivity; SPE: Specificity; CI: Confidence interval; AUSROC: The area under the summary receiver operating characteristic curve; APRI:
Aminotransferase-to-platelet ratio index; FIB-4: Fibrosis index based on the 4 factors; ARFI: Acoustic radiation force impulse.

Table 4 Subgroup analysis of sample size in prediction of significant fibrosis

Diagnostic test Sample size Number of studies (N) AUSROC (95%Cl) SEN (95%Cl) SPE (95%Cl)

APRI 1 <100 8 (588) 0.73 (0.69-0.77) 0.67 (0.60-0.74) 0.68 (0.61-0.75)
100 < 7 < 300 27 (5286) 0.77 (0.73-0.80) 0.69 (0.62-0.76) 0.72 (0.65-0.78)
12300 12 (7851) 0.73 (0.69-0.77) 0.67 (0.57-0.76) 0.69 (0.58-0.78)

FIB-4 1 <100 6 (411) 0.77 (0.73-0.80) 0.64 (0.54-0.73) 0.77 (0.67-0.85)
100 < 1 < 300 14 (2917) 0.76 (0.72-0.80) 0.62 (0.53-0.71) 0.77 (0.69-0.83)
12300 12 (7851) 0.74 (0.70-0.77) 0.62 (0.53-0.69) 0.74 (0.67-0.79)

ARFI 1 <100 2(173) 0.72/0.75 0.83/0.50 0.65/0.90
100 < 1 < 300 9 (1354) 0.90 (0.87-0.92) 0.78 (0.71-0.84) 0.88 (0.82-0.93)
12300 0 - - -

Fibroscan 1 <100 6 (445) 0.80 (0.76-0.83) 0.70 (0.57-0.80) 0.76 (0.68-0.83)
100 < 1 < 300 20 (3659) 0.84 (0.81-0.87) 0.74 (0.69-0.79) 0.83 (0.77-0.87)
1 2300 3(931) 0.82 (0.69-0.95) 0.62 (0.57-0.66) 0.88 (0.84-0.90)

@ The results were calculated with Meta-Disc software (v. 1.4). SEN: Sensitivity; SPE: Specificity; CI: Confidence interval; AUSROC: The area under the
summary receiver operating characteristic curve; APRI: Aminotransferase-to-platelet ratio index; FIB-4: Fibrosis index based on the 4 factors; ARFI:
Acoustic radiation force impulse.
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Figure 3 Meta-analysis of hepatitis B-related significant fibrosis. A: Summary receiver operating characteristic (SROC) curve of the aminotransferase-to-platelet
ratio index; B: SROC curve of the fibrosis index based on the 4 factors; C: SROC curve of the acoustic radiation force impulse; D: SROC curve of the FibroScan; E:

SROC curve of the MRE. SROC: Summary receiver operating characteristic; APRI: Aminotransferase-to-platelet ratio index; FIB-4: Fibrosis index based on the 4
factors; ARFI: Acoustic radiation force impulse.
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ARTICLE HIGHLIGHTS

Research background

Liver fibrosis can develop to cirrhosis and even hepatic failure and hepatocellular carcinoma.
Approximately one-third of cirrhosis cases worldwide are caused by HBV infection. Therefore,
the accurate diagnosis of the extent of liver fibrosis for chronic hepatitis B patients is essential.
Many serum biomarkers combining indices/scores and imaging or magnetic resonance imaging
techniques have been undergoing dramatic development because of several drawbacks of liver
biopsy. These methods have promising results and may improve the management of liver
fibrosis. However, most of the previous studies compared the diagnostic effects of these new
techniques within the domain of imaging techniques or focused on fibrosis in all chronic liver
diseases, which might misestimate the role of these biomarkers. Therefore, we performed a meta-
analysis to compare the pooled performance of some common imaging methods with serum
biomarkers for prediction of significant fibrosis among HBV-monoinfected patients.

Research motivation

We aimed to assess the accuracy of diagnostic tests for predicting significant fibrosis among
patients monoinfected with HBV. Most studies are centered on the domain of imaging
techniques and serum biomarkers separately or focused on fibrosis in all chronic liver diseases.
Therefore, the key points are that data for HBV infected patients could be extracted
independently and we want to integrate and compare the performance of methods of different
fields. With the development of medicine and technology, more innovative methods could be
invented in the near future. It will provide a boost to precision medicine that chooses a more
appropriate and effective method to evaluate liver fibrosis for different populations of patients.

Research objectives

We aimed to compare the pooled performance of some common imaging methods with serum
biomarkers for prediction of significant fibrosis among HBV-monoinfected patients. Some serum
biomarkers have been calculated and imaging techniques have been developed for the diagnosis
of liver fibrosis, respectively. Integrating and comparing the performance of methods of different
fields could provide a basis for future research and clinical application and a boost to precision
medicine.

Research methods

We examined the areas under the summary receiver operating characteristic curves, the
summary diagnostic odds ratios, as well as the summary sensitivities and specificities to further
examine the accuracy of all tests for liver fibrosis. Then, we assessed the heterogeneity between
studies using the Cochran-Q and I>. And the Deeks funnel plots were used to assess publication
bias. Meta-regression was conducted to further accurately explore the covariates that may induce
heterogeneity.

Research results

Our meta-analysis revealed that ARFI showed a higher diagnostic accuracy than FibroScan in
identifying HBV-related significant fibrosis. Furthermore, it can also be performed in obese
patients and in patients with ascites and be integrated in a conventional ultrasound system.
MRE, the only MRI index, had the best result in prediction of significant fibrosis. The area under
the SROC curve of MRE reaches the standard of “best” and even closes to “1”. The performances
of APRI and FIB-4 are poorer than imaging techniques. However, the cut-off value should be
considered in future studies.

Research perspectives

Imaging techniques are better than serum biomarkers in prediction of HBV-related liver
significant fibrosis in general. MRE is a promising indicator and other serum biomarkers are
general.
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