Medicine

ISystematic Review and Meta-Analysis

Efficacy and safety of Fufang Biejia Ruangan
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Abstract
Background: Meta-analysis was used to evaluate the efficacy of Fufang Biejia Ruangan Tablets in the treatment of ch®
hepatitis B (CHB) liver fibrosis.

Methods: Databases, including PubMed, China Knowledge Network (CNKI), China Biomedical Database (CBM), Wan Fang, VIP
database, Embase, and Cochrane Library were searched. The time was searched up to May 2022. The participant intervention
comparator outcomes of this study were as follows: P, patients with CHB liver fibrosis; |, Fufang Biejia Ruangan Tablets; C,
pharmacological placebo; O, the efficacy rate, alanine transaminase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL),
albumin (ALB), procollagen Il protein (PIIP), hyaluronic acid (HA), laminin (LN), collagen C type IV (IV-C), portal vein diameter,
spleen thickness and HBV-DNA negative conversion rate. The Cochrane Risk of Bias tool, Begg’s test and Egger’s test were
used to evaluate the methodological quality of eligible studies. A randomized controlled trial of Fufang Biejia Ruangan Tablets was
used to treat CHB liver fibrosis. Three reviewers independently selected trials, extracted data, cross-checked, and performed
methodological quality assessments. Data analysis was completed by Review Manager 5.3.

Results: Twenty-six studies with 2717 patients were included in the meta-analysis. The meta-analysis showed that Fufang Biejia
Ruangan Tablets was effective by increasing the efficacy. Fufang Biejia Ruangan Tablets was more efficient in improving ALT, AST,
TBIL, ALB, PIIIP, HA, LN, IV-C, portal vein diameter, spleen thickness, and HBV-DNA negative conversion rate with no serious
adverse reactions.

Conclusion: It was shown that Fufang Biejia Ruangan Tablets can effectively improve liver function and relieve liver fibrosis, but
future research should focus on rigorously designed, multicenter, and large randomized controlled trials.

Abbreviations: ALB = albumin, ALT = alanine transaminase, AST = aspartate aminotransferase, CHB = chronic hepatitis B,
IV-C = collagen C type IV, HA = hyaluronic acid, HBV = hepatitis B virus, LN = laminin, MD = mean difference, OR = odds ratio,
PIIIP = procollagen Ill protein, RCTs = randomized controlled trials, TBIL = total bilirubin.
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1. Introduction

Hepatitis, liver cirrhosis, and liver cancer caused by chronic
hepatitis B virus (HBV) infection are a trilogy that threatens

XM, ZP, and JZ contributed equally to this work.

The current study was financially supported by Sichuan Provincial Department of
Science and Technology (No. 2020YFS0301).

The authors have no conflicts of interest to disclose.

The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request. The datasets
generated during and/or analyzed during the current study are publicly available.

The systematic review does not require ethical approval. This article will be
published in peer-reviewed journals and presented at relevant conferences.

An ethics statement is not applicable because this study is based exclusively on
published literature.

PROSPERO registration number: CRD42018100007.

@ School of Basic Medical Sciences, Chengdu University of Tradlitional Chinese
Medicine, Chengdu, Sichuan Province, China, * Acupuncture and Tuina School,
Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan Province,
China, ¢ Hubei Provincial Collaborative Innovation Center of Preventive Treatment

human life and health, and brings severe disease burden.!"
There are about 250 million people infected by chronic hepati-
tis B (CHB) virus (HBV) in the world, of which about 600,000
die each year from HBV-induced cirrhosis and liver cancer.
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Among them, liver fibrosis is the pathological basis of all
chronic liver diseases.”?! It is the necessary phase for the devel-
opment of CHB as liver cirrhosis or even evolved into liver
cancer. CHB liver fibrosis refers to the chronic hypersensitivity
of CHB virus, excessive proliferation and abnormal deposition
of extracellular matrix (ESC) components in the liver, resulting
in pathological changes in structural and functional abnormal-
ities of the liver, structurally manifesting as hepatic sinusoidal
capillarization Fibrosis with intrahepatic lobules and portal
areas.’! Due to the reversibility of liver fibrosis, how to sup-
press or even reverse hepatic fibrosis has become a hot spot in
the current study.

At present, the core treatment for liver fibrosis is antiviral
therapy. Nucleoside drugs such as adefovir dipivoxil and enteca-
vir can effectively inhibit HBV-DNA replication and relieve liver
inflammation. However, due to the existence of a large base of
existing HBV infection, nucleoside drugs can effectively inhibit
the replication of HBV virus, thereby reducing liver inflamma-
tion and preventing the formation of fibrosis, but the effect of
existing liver fibrosis is not ideal.*! Therefore, the search for
more effective anti-fibrosis treatment has always been the focus
of current research.

Fufang Biejia Ruangan Tablets is a traditional Chinese med-
icine, which is developed based on the traditional Chinese
medicine theory, used on anti-hepatic fibrosis. It is made by
the Carapax Trionycis, Rbizoma Atractylodis, Radix Padoniae
Rubra, Angelica sinensis, Radix Ginseng, Codonopsis pilosula,
Astragalus membranaceus, Placenta Hominis, Ophiocordyceps
sinensis, Radix Isatidis, Forsythia suspensa and other 11
Chinese herbs. Modern pharmacological studies have shown
that the drug can effectively block hepatic fibrosis in the early
stage, and at the same time significantly inhibit the proliferation
of fat-storing cells, prevent excessive deposition of collagen in
the blood vessel lumen, and reduce collagen synthesis.’! For
the Liver fibrosis that has been formed, Fufang Biejia Ruangan
Tablets can play a certain role in dissolution and absorption,
and can have a good inhibitory effect on the expression of
liver fibrosis a2 (I) mRNA.! Due to the low quality of evi-
dence-based medical research on the safety and efficacy of
Fufang Biejia Ruangan Tablets for the treatment of CHB liver
fibrosis, and the lack of a comprehensive meta-analysis, this
study collected comprehensive randomized clinical trials to test
the effectiveness and safety of Fufang Biejia Ruangan Tablets
as adjuvant drugs for the treatment of CHB liver fibrosis and
to provide evidence and references for clinicians to rationally
use drugs.

2. Methods

The study has been registered on Prospective Systems Evaluation
Registration Site (PROSPERO) with the registration number of
CRD42018100007.

2.1. Inclusion criteria

The following criteria were included in this study:

1. Unlimited language;

2. Patients were included in accordance with a clear diag-
nostic criteria, and confirmed by the regular hospital for
CHB liver fibrosis;

3. Age and gender of patients in this study were not
limited;

4. All included studies were randomized controlled trials
(RCTs) and quasi-RCTs;

5. The control group used conventional western medicine
(entecavir, adefovir dipivoxil), and the experimental
group used Fufang Biejia Ruangan Tablets on the basis of
the control group.
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2.2. Exclusion criteria

The exclusion criteria for this study were as follows:

1. Non-clinical trials such as review, animal experiments;

2. Repeat literature;

3. The experimental group or control group also combined
other medicines during the treatment process;

4. Patients with history of drug allergy and severe liver and
kidney dysfunction were excluded.

2.3. Research strategy and data extraction

By searching PubMed, China Knowledge Network (CNKI),
China Biomedical Database (CBM), Wan Fang, VIP database,
Embase, and Cochrane Library, with “Fufang Biejia Ruangan
Tablets” “CHB Fibrosis” “CHB” “Liver Fibrosis” as search
keywords. The search time is from the date of establishment of
database to May 2022. The data extraction and quality assess-
ment were independently completed by 3 researchers (Xiangbo
Meng, Zhengqi Pan and Quansheng Feng) and resolved through
discussion if there were objections. The information extracted
by the 3 researchers included: author, time of publication, num-
ber of groups, interventions, quality of RCTs, duration of treat-
ment, and outcome measures. The 3 researchers also searched
the reference list and related reviews for more articles.

2.4. Statistical analysis

This meta-analysis was based on Cochrane RevMan 5.3 soft-
ware. For the dichotomy, we calculated the odds ratio (OR).
For the continuous variable, we calculated the mean difference
(MD). The chi-square test and I? test were used for consistency
assessment. If P>.1 and I?’< 50%, heterogeneity is acceptable,
and a fixed effect model was used for data analysis. If P < .1 and
I? > 50%, it indicated that there is significant heterogeneity, and
the random effect model was used for data analysis. Finally, the
study used the funnel plot, Begg’s and Egger’s test to explore
whether the results of the study were affected by publication
bias.

2.5. Retrieval study

The 2 researchers initially searched for 197 related documents.
After evaluating the studies, we selected inclusion criteria and
excluded duplicate content, introduction of personal experience,
reviews, non-RCTs, and animal experiments. There were 59 arti-
cles that met the inclusion criteria. After reading the full text, 26
clinical RCTs were included, as shown in Figure 1.

2.6. Inclusion study

This meta-analysis finally included 26 articles,”?! all being
RCTS or quasi-RCTS. A total of 2717 patients participated
in this study. All trials were parallel design trials conducted in
China. All patients included in the literature were diagnosed
with CHB fibrosis according to the definite diagnostic criteria.
For the studies included in this study, all the control groups were
used conventional treatments such as glutathione, polyphos-
phorylcholine, antiviral drugs (adefovir dipivoxil or entecavir),
and other modern medicines. All the experimental groups were
on the basis of the control group combined with Fufang Biejia
Ruangan Tablets (Table 1).

2.7. Quality of study

All 26 RCTs"-?I included in this study referred to the use of
randomization, of which 3 studies were randomized using a ran-
dom number table method, 1 was grouped by admission order,
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197 records identified for
in initial screen

59 potential full-text articles
for further assessment

Exclusion

- 18 not related to liver fibrosis or liver
cirrhosis

- 49 in combination therapy

-9 animals or cell studies

- 10 reviews,reports,or commentaries

- 13 dupilicated citations

- 15 no full articles

- 24 of low quality

26 full-text eligible articles
for inclusion

Figure 1. Flow diagram of the literature selection for this study.

Exclusion

- 7 duplicated citations

- 12 nonrandomized controlled studies
- 10 unreliable datasets

Characteristics of included studies.

Included Intervening

study (yr) Cases (E/C) measure (E/C) FFBJ dosage Duration (mo) Outcome measures

Wang 2015 68/68 CT + FFBJ/CT 29/d 12 ALT,ALB, TBIL,AST,ALP,GGT,PA,DPV,spleen thickness,efficacy rate

Wang 2014 112/108 CT + FFBJ/CT 2g/d 6 HA,PIIIPIV-C,LN

Li2013 40/40 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C, LN, efficacy rate

Fan 2014 34/33 CT + FFBJ/CT 2g/d 12 HA,PIIPIV-C, LN,ALT,AST, TBIL

Fang 2013 50/50 CT + FFBJ/CT 2g/d 12 HA,PIIPIV-C, LN,ALT,AST, TBIL,efficacy rate

Qiu 2009 30/26 CT + FFBJ/CT 2g/d 6 HBV-DNA,ALT,AST, TBIL

Meng 2009 72/70 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C, LN,HBV-DNA

Chai 2009 24/24 CT + FFBJ/CT 2g/d 12 HA, PIIIP, IV-C, LN,SB

Wang 2010 49/49 CT + FFBJ/CT 2g/d 12 HA,PIIIP,IV-C,HBV-DNA

Gong 2010 35/30 CT + FFBJ/CT 2g/d 12 HA,PIIIP.LN,DPV,spleen thickness

Lu 2010 42/40 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C, LN,GGT,HBV-DNA

Lv2010 33/32 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C, LN,HBV-DNA,ALT

Hong 2011 62/48 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C, LN,ALT,AST, TBIL,HBV-DNA,SPV,DPV,spleen thickness,efficacy
rate

Zhang 2016 71/63 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN

Zhang 2014 57/55 CT + FFBJ/CT 2g/d 12 HA,PIIPIV-C,LN,DPV,spleen thickness

Zhang 2017 32/32 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,ALT,AST

Zhang 2015 100/100 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN

Wu 2017 45/47 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN,ALT,AST, TBIL,HBV-DNA

Wang 2017 48/48 CT + FFBJ/CT 2g/d 12 TBIL, ALT,ASTALB/GLB

Zhang 2012 43/43 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,efficacy rate

Xiao 2013 54/54 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN,ALT,AST

Wang 2011 46/50 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN,ALT,AST,HBV-DNA,ALB/GLB,efficacy rate

Sun 2017 38/38 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN,efficacy rate,HBV-DNA

Li2017 108/108 CT + FFBJ/CT 2g/d 12 ALT,AST,HBV-DNA,TBIL

Chen 2017 36/36 CT + FFBJ/CT 2g/d 12 HA,PIIIPIV-C,LN,efficacy rate

Shen 2010 46/50 CT + FFBJ/CT 2g/d 12 HA,PIlIPIV-C,LN,ALT,AST,HBV-DNA

ALB = albumin, ALT = alanine transaminase, AST = aspartate aminotransferase, IV-C = collagen C type IV, DPV = diameter of portal vein, E/C = experimental group/control group, FFBJ = Fufang Biejia
Ruangan Tablets, HBV = hepatitis B virus, HA = hyaluronic acid, LN = laminin, PIlIP = procollagen Ill protein, TBIL = total bilirubin.

and the remaining 22 studies did not detail specific randomiza-
tion methods. All studies did not mention whether allocation
concealment and blinding were used in these studies (Fig. 2).

3. Results
3.1. Efficient

Eight articles included!®%11:19:2022.28:301 iy the literature reported the
effectiveness. Heterogeneity tests showed that there was no more

heterogeneity in these 8 studies (P =.52, I>=0%), and a fixed
effect model was used for the combined analysis of the data. By
comparing the results, there was a significant difference between
the efficiency of experimental group and the efficiency of control
group (OR =3.19,95%CI, [2.08,4.90] P <.00001) (Fig. 3).

3.2. Hyaluronic acid (HA)

Twenty-four studies of RCTs!™% reported hyaluronic acid (HA).
There was significant statistical heterogeneity among the studies
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(P <.00001, I> =98%). A random effect model was used. Meta-
analysis showed that compared with conventional therapy,
the combination of conventional therapy and Fufang Biejia
Ruangan Tablets can significantly improve the levels of HA
index (MD =-61.85, 95% CI, [-82.42, -41.29] P <.00001)
(Fig. 4).

3.3. Procollagen Il protein (PIIIP)

Twenty-four studies”> reported procollagen III protein (PIIIP)

with heterogeneity (P <.00001, I>=98%) and used a ran-
dom effects model for meta-analysis. The results showed that
compared with the control group, the treatment group could
improve the PIIP index (MD =-25.50, 95% CI, [-28.15,
-22.85] P <.00001) (Fig. ).

3.4. Collagen C type IV (IV-C)

Nineteen studies!”-11:13:1417-24.26.27.29.301 reported collagen C type
IV (IV-C). The 19 studies had heterogeneity between each
other (P <.00001, I? = 97%). Using the random effects model,
meta-analysis showed that compared with the conventional
group, the conventional group plus Fufang Biejia Ruangan
Tablets can significantly improve IV-C index (MD =-31.39,
95%ClI, [-42.96, -19.83] P < .00001) (Fig. 6).

3.5. Laminin (LN)

Twenty-three studies!”"':13-3% reported laminin (LN) of 1951
patients. Heterogeneity tests revealed heterogeneity in these
20 studies (P <.00001, I? =89%). Random effect models
were used for data analysis. After comparison, it was found
that the improvement effect of the experimental group on the
LN index was significantly different from that of the control
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group (MD = -41.23, 95%CI, [-49.97, ~32.50] P <.00001)
(Fig. 7).

3.6. Alanine transaminase (ALT)

Twelve studies!®!1:12:17:21.24-27.2931321 reported alanine transami-

nase (ALT). Forest maps showed heterogeneity among the 12
studies (P <.00001, I =85%). Random effect models were
used to analyze the data. The results showed that there was a
significant difference in the index of ALT between the conven-
tional therapy and the combination of conventional therapy and
Fufang Biejia Ruangan Tablets (MD = -8.69, 95% CI, [-13.27,
-4.12] P <.00001) (Fig. 8).

3.7. Aspartate aminotransferase (AST)

Ten studies!®!117:2124-27.29311 reported aspartate aminotransfer-
ase (AST). These 10 studies were heterogeneous (P <.00001,
I> = 78%). Random effects model was used for data combina-
tion analysis. The results showed that compared with the con-
trol group, the treatment group can significantly improve the
AST index (MD =-6.09, 95%CI, [-10.55, -1.63] P =.0001)
(Fig. 9).

3.8. Albumin (ALB)

Five studies?!2+26:27311 reported albumin (ALB). Heterogeneity
tests revealed heterogeneity among the 5 studies (P =.0005,
I? = 80%). Random effect models were used for data analysis.
By comparison, we found that there is no significant differ-
ence between the experimental group and the control group in
improving the ALB index (MD = -0.02, 95% CI, [-0.21, 0.17]
P = .82) (Fig. 10).

Random sequence generation (selection bias)
Allocation concealment (selection bias) -
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias -

0% 25% 50% 75%  100%

. Low risk of bias D Unclear risk of bias . High risk of bias
Figure 2. Methodological quality assessment of the risk of bias for each included study.
Experimental Control Odds Ratio Odds Ratio
i v, ixed. 95%¢Cl

Chen 2017 32 36 23 36 102% 4.52[1.31,15.686] A —
Fang 2013 48 50 35 50 56% 10.29(2.21,47.90] e —
Hong 2011 56 62 37 48 16.1%  2.77[0.94,8.15) —
Li 2013 37 40 29 40 87% 4.68[1.19, 18.34)
Sun 2017 36 38 30 38 6.3% 4.80[0.95,24.34)
Wang 2011 33 36 24 30 87% 275(0.62 12.11) T
Wang 2015 60 68 57 68 26.7% 1.45[0.54, 3.86) .
Zhang 2012 37 43 32 43 17.8%  2.12[0.70,6.38) T
Total (95% CI) 373 353 100.0%  3.19 [2.08, 4.90] >
Total events 339 267

ity: Chi? = = = = [ t - d
Heterogeneity: Chi® = 6.20, df = 7 (P = 0.52); I’ = 0% 0.01 01 1 10 100

Test for overall effect: Z = 5.31 (P < 0.00001)

Favours [control] Favours [experimental]

Figure 3. The efficacy rate of Fufang Biejia Ruangan Tablets plus conventional treatment versus conventional treatment.
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Experimental Control Mean Difference Mean Difference
_Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random. 95% Cl| 1V, 95% CI
Chai 2009 129 11 24 137 14 24 45% -8.00 [-15.12, -0.88] 1
Chen 2017 1105 334 36 1534 446 36 44% -42.90 [-61.10, -24.70] -
Fan 2014 997 537 34 1824 635 33 42%  -82.70[-110.90, -54.50] -
Fang 2013 7963 1066 50 17337 164 50 4.5% -93.74 [-99.16, -88.32] -
Gong 2010 1313 583 35 2561 905 30 39% -124.80 [-162.51, -87.09] -
Hong 2011 136.92 47.18 62 173.62 68.12 48 4.3% -36.70 [-59.27, -14.13] -
Li 2013 1014 713 40 1489 917 40 4.0%  -47.50[-83.50, -11.50] —
Lu 2010 1014 842 42 1471 879 40 3.9% -45.70 [-82.99, -8.41] —
Lv 2010 139.2 217 33 1927 1043 32 398%  -53.50[-90.39, -16.61] —
Meng 2009 12856 61.34 72 290.39 6989 70  4.3% -161.83[-183.48,-140.18] -
Qiu 2009 4075 2356 30 2441 2117 26 1.8% 163.40 [46.23, 280.57] -
Shen 2010 9864 3078 46 15105 4312 50 4.4%  -52.41[67.31,-37.51] -
Sun 2017 198.13 1415 38 190.25 1312 38 4.5% 7.88 [1.74, 14.02] ~
Wang 2010 87.2 217 49 2617 1053 49  4.1% -174.50 [-204.60, -144.40] —
Wang 2011 1321 579 36 2572 902 30 39% -125.10[-162.51, -87.69] -
Wang 2014 7028 3312 112 17043 2386 108 4.5% -100.15[-107.76, -92.54] -
Wang 2015 1348 571 68 1792 618 68 43%  -44.40[-64.40, -24.40] -
Wu 2017 678 427 45 994 467 47  44%  -31.60(49.87,-13.33) -
Xiao 2013 1104 335 54 1533 447 54 44% -42.90 [-57.80, -28.00] -
Zhang 2012 913 435 43 1875 563 43  43%  -96.20[-117.47,-74.93] -
Zhang 2014 98.97 5042 57 13012 4989 55 4.4%  -31.15(49.73, -12.57] -
Zhang 2015 1068 818 100 1425 912 100 43%  -35.70(-59.71,-11.69] -
Zhang 2016 101.7 301 71 1822 87.7 63 4.3%  -80.50[-103.26, -57.74] -
Zhang 2017 956 286 32 1282 257 32 44%  -32.60[45.92 -19.28] -
Total (95% CI) 1209 1166 100.0%  -61.85 [-82.42, 41.29] L 4
" +

Heterogeneity: Tau® = 2434.92; Chi* = 1150.00, df = 23 (P < 0.00001); I* = 98%

L +
Test for overall effect: Z = 5.89 (P < 0.00001) -200 100 0 100 200

Favours [control] Favours [experimental]

Figure 4. Forest plots of hyaluronic acid (HA) after treatment.

Experimental Control Mean Difference Mean Difference
cl LY 95% CI
Chai 2009 146 15 24 157 22 24 45%  -11.00[-2165,-03§] —
Chen 2017 1228 313 36 1457 338 36 26% -22.90 [-37.95, -7.85] -
Fan 2014 884 473 34 1457 814 33 07% -57.30 (-89.30, -25.30] -
Fang 2013 8022 1003 50 12139 1384 50 109%  -41.17[4591,-36.43] -
Gong 2010 1201 654 35 1905 786 30 05%  -70.40([-105.90,-34.90]
Hong 2011 10034 2089 62 11931 3079 48 41%  -18.97[-3043,-751] -
Li2013 906 348 40 1268 762 40 1.0%  -3620(62.16,-10.24] —
Lu 2010 909 388 42 127.2 87 40 O38%  -36.30(-48.34,-24.26] -
Lv 2010 1267 336 33 1802 613 32 11%  -53.50(-77.64,-29.36] —
Meng 2009 138.19 3908 72 20988 5387 70  25% -151.69[-167.22,-136.16]
Qiu 2009 1413 93 30 804 418 26 05% 60.90 [23.95, 7.85] -
Shen 2010 188.08 5855 46 25012 5523 50 12%  -62.04[-84.86,-3922] B
Sun 2017 82 027 38 89 061 38 167% -0.70 -0.91,-0.49]
Wang 2010 1267 336 49 1912 613 49 17%  -64.50[-84.07, 44.93] —
Wang 2011 1202 652 36 1903 792 30 05%  -70.10[-10555, -34.65]
Wang 2014 861 1232 40 11478 5642 40 19%  -28.68(-46.58,-10.78] —
Wang 2015 953 305 68 1312 467 68 32%  -3590(49.16,-2264] -
Wu 2017 736 623 45 1025 659 47 1.0%  -26.90[-65.10,-270] -
Xiao 2013 1227 314 54 1456 339 54 36% -22.90 -35.22, -10.58) -
Zhang 2012 1224 613 43 2425 708 43 08% -120.10[-148.,09, -82.11] I
Zhang 2014 117.96 2602 57 13193 2803 55 49%  -13.97[-24.00,-394] -
Zhang 2015 06 03 100 106 100 168% -0.40 [-0.53,-0.27]
Zhang 2016 323 127 71 881 192 63 96% -56.80 [-62.39, -51.21] -
Zhang 2017 635 168 32 676 193 32 58% -4.10 (1297, 4.77) T
Total (95% CI) 1137 1098 100.0%  -25.50 [-28.15, -22.85] +
Heterogeneity: Tau? = 10.89; Chi® = 1376.88, df = 23 (P < 0.00001); I* = 98% P

o 1
Test for overall effect: Z = 18.88 (P < 0.00001) Favours [control] Favours [experimental]

Figure 5. Forest plots of procollagen Il protein (PIIIP) after treatment.

Experimental Control Mean Difference Mean Difference
udy o ea D 2 an sD a gh 95% Rando
Chai 2009 83 19 24 54% 9.00 [-3.25, 21.25) —
Chen 2017 97.3 357 36 1237 405 36 5.0% -26.40 [-44.04, -8.76] I
Fan 2014 849 344 34 1083 478 33 49% -23.40 [-43.39, -3.41] —
Fang 2013 3048 503 50 328 527 50 O5.7% +2.32 [-4.34, -0.30] N
Hong 2011 97.35 31.09 62 1321 4097 4B 5.3%  -34.75(-48.69, -20.81] —
Li 2013 664 274 40 887 382 40 52% -22.30 [-37.12, -7.48) E—
Lu 2010 676 325 42 892 434 40 51% -21.60 [-38.26, -4.94) E—
Lv 2010 957 194 33 1125 143 32 56% -16.80 [-25.07, -8.53) -
Meng 2009 12841 3531 72 25113 37.95 70 5.4% -12272[-134.78,-110.66)
Shen 2010 9455 21.25 46 15545 40.18 50 5.3%  -60.90[-73.62,-48.18) —
Sun 2017 11532 1041 38 12215 1156 38 57% -6.83 [-11.71, -1.95] -
Wang 2014 86.27 1581 112 8369 232 108 57% 2.58 [-2.70, 7.86] ™
Wang 2015 731 32 68 1045 477 68  53%  -31.40(-4505,-17.75] —
Wu 2017 782 262 45 1087 359 47 53%  -30.50(-43.30,-17.70] I
Xiao 2013 972 406 54 1236 408 54 52% -26.40 [-41,71, -11.09) -
Zhang 2012 1049 319 43 1704 517 43  50%  -8550[-83.66, -47.34] -
Zhang 2014 1724 5816 57 21843 7532 55 45%  -45.73[-70.71,-20.75] e —
Zhang 2015 906 791 100 1342 67.7 100 4.9%  -43.60[-64.01,-23.19) I
Zhang 2016 389 94 71 749 313 63 56%  -36.00[44.03,-27.97] -
Total (95% CI) 1027 989 100.0%  -31.39 [-42.96, -19.83] -
Heterogeneity: Tau? = 608.90; Chi* = 627.46, df = 18 (P < 0.00001); I* = 97% f00 0 o 0 100
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Figure 6. Forest plots of collagen C type IV (IV-C) after treatment.

3.9. Total bilirubin (TBIL) I> = 80%). Random effect models were used for data analysis.
By comparison, we found that there is no significant differ-
ence between the experimental group and the control group in

Five studies 1242627311 reported ALB. Heterogeneity tests

revealed heterogeneity among the 5 studies (P =.0005,
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV. R 95% Cl IV, Rand 95%Cl
Chai 2009 129 1M1 24 173 14 24 60% -44,00 [-51.12, -36.88) -
Chen 2017 1658 587 36 1136 301 36 0.0% 52.20 [30.65, 73.75)
Fan 2014 964 386 34 1623 572 33  43%  -65.90(-89.34,-42.46)
Fang 2013 93.72 1035 50 13582 1527 50 6.1%  -42.10[-47.21,-36.99] -
Gong 2010 1207 386 35 1593 405 30 4.8%  -38.60([-57.93,-19.27]
Hong 2011 9854 3012 62 117.98 3352 48 55% -19.44 [-31.53, -7.35] —
Li2013 1216 762 40 1676 894 40 3.0% -46.00 [-82.40, -9.60]
Lu 2010 1217 427 42 1622 446 40 4.8%  -40.50 [-59.42, -21.58)
Lv 2010 732 106 33 982 458 32 51% -25.00 [41.28, -8.72] I
Meng 2009 168.51 4719 72 29443 47.02 70  52% -125.92[-141.42,-110.42] ¢
Shen 2010 6835 2832 46 11416 4018 50 54%  -4581[59.63,-31.99] e
Sun 2017 7334 567 38 7015 512 38 00% 3.19[0.76, 5.62)
Wang 2010 434 107 49 894 453 49 54% -46.00 [-59.03, -32.97] -
Wang 2011 1202 383 36 1592 402 30 4.8%  -39.00[-58.06,-19.94]
Wang 2014 11296 3451 112 11837 2456 108 0.0% -5.41[-13.30, 2.48)
Wang 2015 1294 494 68 1589 549 68 50%  -29.50[47.05,-11.95] I
Wu 2017 1031 202 45 1327 238 47 58%  -29.60[-3861,-20.59] -
Xiao 2013 907 283 54 1135 302 54 56%  -22.80(-33.84,-11.76) —
Zhang 2012 1023 308 43 1428 416 43 52%  -40.50[-55.99, -25.01] -
Zhang 2014 13248 101.83 57 1788 995 55 29% -46.32 [-83.61, -9.03]
Zhang 2015 1254 722 100 1552 776 100 46% -29.80 [-50.57, -9.03]
Zhang 2016 1474 411 71 1835 564 63 50%  -36.10[-52.99,-19.21] —
Zhang 2017 1026 214 32 1253 248 32 56%  -22.70([-34.00,-11.40] .
Total (95% CI) 993 958 100.0%  -41.23 (49,97, -32,50] L
Heterogeneity: Tau? = 320.74; Chi* = 166.68, df = 19 (P < 0.00001); ¥ = 89% foe _5’0 4 P 0

Test for overall effect: Z = 9.25 (P < 0.00001)

Figure 7. Meta-analysis of the indices of liver fibrosis laminin (LN).
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Lu 2010 41.12 1537 42 4662 141 40 9.2%
Qiu 2009 44 22 30 115 48 26 36%
Shen 2010 51.2 201 46 575 386 50  62%
Wang 2015 458 192 68 595 224 68 B8.9%
Wang 2017 31.09 2004 48 40.58 20.07 48  8.3%
Wu 2017 319 208 45 336 203 47 8.1%
Xiao 2013 498 176 54 584 227 54  85%
Zhang 2014 326 215 57 311 204 55 8.5%
Zhang 2015 542 225 100 652 267 100 B8.9%
Zhang 2017 424 146 32 558 177 32 BaA%
Total (95% CI) 680 678 100.0%
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Test for overall effect: Z = 3.72 (P = 0.0002)
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Figure 8. Meta-analysis of the indices of liver fibrosis alanine transaminase sALT).

Experimental Control

_Study or Subgroup Mean  SD Total Mean SD Total Weight IV. Random, 95% CI

Fang 2013 48.24 B.51 50 49989 685 50 13.5%
Lu 2010 38.3 21.46 42 4524 28.01 40  77%
Shen 2010 926 273 46 545 356 50 6.6%
Wang 2015 41.7 154 68 609 171 68 11.7%
Wang 2017 36.7 17.48 48 464 2229 48 97%
Wu 2017 375 216 45 396 225 47 9.0%
Xiao 2013 633 195 54 673 174 54 10.5%
Zhang 2014 346 262 57 348 237 85  9.0%
Zhang 2015 348 249 100 385 195 100 11.1%
Zhang 2017 343 122 32 432 135 32 111%
Total (95% CI) 542 544 100.0%

Heterogeneity: Tau? = 36.57; Chi* = 40.59, df = 9 (P < 0.00001); I* = 78%
Test for overall effect: Z = 2.67 (P = 0.008)

Figure 9. Forest plots of aspartate aminotransferase (AST) after treatment.
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improving the ALB index (MD = -0.02, 95% CI, [-0.21, 0.17]
P =.82) (Fig. 11).

3.10. Spleen thickness

Six studies!®*16:1724281 reported spleen thickness. Heterogeneity
tests revealed heterogeneity in the 6 studies (P <.00001,
I> =95%). Random effect models were used for data analysis.
By comparison, we found that the improvement effect of the
experimental group on spleen thickness index had significant
difference compared with the control group (MD = -0.60, 95%
CI, [-0.94, -0.26] P = .0005) (Fig. 12).

3.11. Portal vein diameter

Six studies!®*!6:17:2428] reported the internal diameter of the portal
vein. Heterogeneity tests showed that there was no heterogeneity

in these 4 studies (P = .47, I* = 0%), and a fixed effect model was
used for data analysis. By comparison, we found that the improve-
ment effect of experimental group on the portal vein diameter
index had a significant difference compared with the control
group (MD = ~0.12, 95% CI, [-0.16, ~0.07] P < .0006) (Fig. 13).

3.12. HBV-DNA negative conversion rate

Six studies!!>!518:19.2227 reported the negative conversion rate of
HBV-DNA. The meta-analysis showed that there was heteroge-
neity among the 5 studies (P = .11, I> = 47%), and a fixed effect
model was used to analyze the data. The results showed that
compared with conventional treatment, the use of conventional
therapy combined with Fufang Biejia Ruangan Tablets can
significantly improve the HA level (OR =2.27, 95%CI, [1.47,
3.51] P = .0002) (Fig. 14).
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Experimental Control Mean Difference Mean Difference
—Study or Subgroup _Mean SD Total Mean SD Total Weight IV. Random, 95% Cl 1V, Random. 95% CI

Shen 2010 15 02 46 14 03 50 28.2% 0.10 [-0.00, 0.20] ol

Wang 2017 1.45 045 48 1.79 0.58 48 223%  -0.34 [-0.55,-0.13] -

Wu 2017 15 07 45 16 04 47  20.8% -0.10[-0.33, 0.13] -

Zhang 2014 432 45 57 415 49 55 1.1% 1.70 [-0.04, 3.44]

Zhang 2015 17 05 100 16 03 100 27.6% 0.10 [-0.01, 0.21] ul

Total (95% CI) 296 300 100.0% -0.02 [-0.21, 0.17] *

Heterogeneity: Tau® = 0.03; Chi* = 20.12, df = 4 (P = 0.0005); F = 80%
Test for overall effect: Z = 0.23 (P = 0.82)

Figure 10. Forest plots of albumin (ALB) after treatment.
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Experimental Control

_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% Cl

Fang 2013 30.48 5.03 50 328 527 50 11.7%
Li 2017 142 63 108 138 76 108 11.8%
Lu 2010 15.9 1242 42 27.85 17.86 40 8.5%
Qiu 2009 15 85 30 55 137 26 9.0%
Wang 2015 21.4 56 68 307 73 68 11.6%
Wang 2017 15.78 3.86 48 192 3.06 48 12.0%
Wu 2017 182 37 45 169 38 47 11.9%
Zhang 2014 151 32 57 165 74 55 11.7%
Zhang 2015 175 67 100 178 83 100 11.7%
Total (95% CI) 548 542 100.0%

Heterogeneity: Tau® = 27.47; Chi* = 206.21, df = 8 (P < 0.00001); I* = 96%
Test for overall effect: Z = 3.69 (P = 0.0002)

Figure 11. Forest plots of total bilirubin (TBIL) after treatment.
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Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% Cl
Gong 2010 33 05 35 37 06 30 163%  -0.40[-0.67,-0.13] —
Li2013 352 052 40 428 029 40 17.3%  -0.76 [-0.94, -0.58] ——
Lu 2010 37 09 42 44 087 40 148% -0.70[-1.08,-0.32] —
Wang 2011 32 04 36 37 06 30 16.6%  -0.50[-0.75, -0.25] —
Wang 2015 34 06 68 45 08 68 167% -1.10[-1.34,-086] —
Zhang 2014 46 005 57 478 001 55 182%  -0.18[-0.19,-0.17] .
Total (95% CI) 278 263 100.0%  -0.60 [-0.94, -0.26] i
Heterogeneity: Tau® = 0.17; Chi* = 110.00, df = 5 (P < 0.00001); I* = 85% 1 -o’s o nfs 1

Test for overall effect: Z = 3.46 (P = 0.0005)

Figure 12. Improvement of spleen thickness.
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3.13. Publication bias

We used the funnel plot method to conduct a bias assessment
of the 26 articles included in this study. The distribution of the
inverted funnel maps is not completely symmetric, which sug-
gests that there may be publication bias, or that the method-
ological quality of the trials included in this study is too low.
Subsequently, in order to more clearly explore whether the
results of this study are affected by the potential publication
bias, we conducted the Begg’s and Egger’s test. As we have pre-
viously inferred, the precise statistical studies also proved that
the results of this study are higher: Confidence (Begg: P = .472;
Egger: P =.507) (Fig. 15).

3.14. Adverse reactions

A total of 5 articles in this study reported adverse reac-
tions.[»10:1823.261 The main adverse reactions were as follows:
mild vertigo, nausea and fatigue. There were no serious adverse
reactions. The above symptoms were untreated and cured on
their own. Compared with the control group, there was no
significant difference in the risk of adverse reaction events in
the test group, indicating that Fufang Biejia Ruangan Tablets
is safe as a supplementary drug for the treatment of CHB liver
fibrosis.

4. Discussion

Liver fibrosis is the common pathological basis of various
chronic liver diseases. The analysis of its pathogenesis is due to
abnormal synthesis/degradation of extracellular matrix, which
leads to abnormal deposition of connective tissue in the liver.

The activation of hepatic stellate cells is a central link in the
formation of hepatic fibrosis. Activation of HSC can be achieved
through autocrine and paracrine pathways. The main cause of
hepatic fibrosis is chronic inflammation of the liver tissue that
caused by HBV infection.’®! Therefore, antiviral therapy is the
primary method to prevent the formation of hepatic fibrosis.
Science symptomatic clinical treatment has an important pre-
ventive effect on transformation of hepatic fibrosis to liver
cirrhosis and liver cancer and can prolong the survival time of
patients and improve their quality of life.

The World Health Organization has attested to the popularity
and efficacy of indigenous herbal therapies, including CHM as
a first line of treatment for some diseases including liver disor-
ders.** In traditional Chinese medicine, some traditional Chinese
medicines such as Salvia miltiorrhiza and Astragalus membra-
naceus are used in Danshen injection and Huangqi injection as
drugs for treating liver fibrosis. However, patients with CHB
treated with Astragalus injection may experience palpitation.*’!
In addition, another study reported that Danshen injection may
cause slight allergic reaction in a few patients.*! As a traditional
Chinese medicine, the Fufang Biejia Ruangan Tablets’ safety and
effectiveness have been confirmed in animal experiments and
clinical trials. Serum AST, ALT, ALB, and total bilirubin (TBIL)
were the main indexes to evaluate liver function. Meta-analysis
showed that Fufang Biejia Ruangan Tablets combined with anti-
viral drugs can significantly reduced serum AST, ALT, ALB, and
TBIL levels compared with antiviral drugs alone, which means
Fufang Biejia Ruangan Tablets combined with antiviral drugs can
promote the recovery of liver function. HA, LN, VI-C and PC-III
are the serum markers for liver fibrosis assessment. In this study,
the levels of serum HA, LN, VI-C and PC-III were lower in the
test group than in the control group. Therefore, the combined use
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Experimental Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V, Fixed, 95% Cl

Gong 2010 12 02 35 13 02 30 197% -0.10[-0.20,-0.00]

Li2013 352 052 40 428 029 40 0.0% -0.76[-0.94,-0.58]

Lu 2010 119 036 42 132 012 40 14.2% -0.13[-0.25,-0.01] -

Wang 2011 12 0 36 0 0 30 Not estimable

Wang 2015 115 035 68 1.37 048 68 9.4% -0.22[-0.36,-0.08]

Zhang 2014 127 017 57 1.37 014 55 56.6% -0.10[-0.16,-0.04] ——

Total (95% CI) 202 193 100.0% -0.12 [-0.16, -0.07] -

Heterogeneity: Chi? = 2.54, df = 3 (P = 0.47); P = 0% _0=2 o1 o 011 n:z

Test for overall effect: Z = 5.23 (P < 0.00001) Favours [control] Favours [experimental]
Figure 13. Forest plots of Portal vein diameter after treatment.
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Figure 14. Meta-analysis of assessing the HBV-DNA negative conversion rate. HBV = hepatitis B virus.
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Figure 15. The funnel plot based on the data of hyaluronic acid (HA).

of Chinese and Western medicines also shows a good anti-fibrotic
effect. In addition, clinical studies have shown that Fufang Biejia
Ruangan Tablets combined with antiviral drugs have a better
improvement in the diameter of the portal vein and spleen thick-
ness, effectively reduce the risk of variceal bleeding, and increase
survival rate of patients with varicose veins that caused by CHB
fibrosis.*”! In addition, through this study, it was found that the
rate of HBV-DNA negative conversion after the treatment by
using Fufang Biejia Ruangan Tablets combined with antiviral
drugs was significantly increased. In conclusion, the total effective
rate of Fufang Biejia Ruangan Tablets combined with antiviral
drugs was significantly improved, and there was no significant
difference in the incidence of adverse events after the combination
was used, which also demonstrated its high safety.

Although the results of the meta-analysis showed that the
use of Fufang Biejia Ruangan Tablets can improve the efficacy
of CHB fibrosis, providing new ideas for clinical use of drugs,
there are some objective factors and limitations in this study. In
order to minimize the bias, we did not restrict the types of pub-
lications and languages and searched many common databases.
Even so, all the studies were conducted in China, and the quality
of most of the research methods was low. The sample size was
small, and no specific random methods were described. All these
factors affected the strength of this meta-analysis. Therefore,
future research should focus on high-quality, large-sample, ran-
domized, double-blind, controlled trials that provide more reli-
able evidence-based medical evidence for clinical treatment of
liver fibrosis.
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