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Objective. To evaluate the efficacy and safety of Kushenin (KS) combined with nucleoside analogues (NAs) for chronic hepatitis
B (CHB).Methods. Randomized controlled trials (RCTs) of KS combined with NAs for CHB were identified through 7 databases.
Frequencies of loss of serum HBeAg, HBeAg seroconversion, undetectable serum HBV-DNA, ALT normalization, and adverse
events at 48 weeks were abstracted by two reviewers.The Cochrane software was performed to assess the risk of bias in the included
trials. Datawere analyzedwithReviewManager 5.3 software.Results. 18 RCTs involving 1684 subjects withCHBwere included in the
analysis. KS combined with NAs including lamivudine (LAM), entecavir (ETV), adefovir dipivoxil (ADV), and telbivudine (TLV)
showed different degree of improvement in CHB indices. KS combined with NAs increased the frequency of loss of serumHBeAg,
HBeAg seroconversion, undetectable HBV-DNA levels, and ALT normalization compared with single agents. It also decreased
serum ALT and AST level after one-year treatment. However, KS combined with TLV did not show a significant difference in CHB
indices. The side-effects of KS combined with NAs were light and of low frequency. Conclusion. KS combined with NAs improves
the efficacy of NAs in CHB.

1. Introduction

Chronic hepatitis B (CHB) is a global health problem with
an estimated 400 billion people worldwide being chronically
infected with the virus (HBV) [1]. Chronic infection with
HBV can significantly impair the quality of life and life
expectancy of patients. Disease progression can lead to fibro-
sis, cirrhosis, liver failure, and hepatocellular carcinoma [2].
Eventually, approximately 25% of the infected patients will
die of the liver-related complications if untreated [3]. There
is a high frequency of chronic hepatitis B virus infection
in China. Approximately 60% of the population have a his-
tory of HBV infection. An estimated 7%–10% of people are

chronically infected with HBV and are at increased risk of
premature death from liver diseases [4].

Currently, available treatments include interferon-alfa,
nucleos(t)ide analogue polymerase inhibitors, such as lami-
vudine (LAM), adefovir (ADV), entecavir (ETV), telbivu-
dine, and tenofovir (TLV), used alone or in combination
with 2 or more agents [3]. Interferon is used as a short-term
treatment that, if successful, may lead to long-term immune
control without the need for further antiviral therapy [5].
Nucleos(t)ide analogues (NAs) directly inhibit HBV reverse-
transcriptase polymerase. However, with such antiviral ther-
apy HBV replication increases markedly as soon as the treat-
ment is stopped [6]. Furthermore, with long-term use viral
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resistance often emerges and may eventually create serious
clinical problems [7]. Therefore, strategies for enhancing the
efficacy and safety of these agents are key aspects of CHB
treatment.

Traditional Chinese medicine (TCM), one of the comple-
mentary and alternative therapies, is often used in cholestasis
treatment in China [8]. The Yellow Emperor’s Internal Classic,
an ancient book containing records of TCM, indicates that
TCM was used to treat chronic liver disease in China since
475 BCE at least [9].The objectives of TCM treatment of CHB
are to (i) relieve anxiety and symptoms andhence improve the
quality of life of the patients, (ii) alleviate inflammation, (iii)
arrest hepatic fibrosis, (iv) improve immune function, and (v)
improve lipid metabolism [9].

Kushenin (KS) is a mixture of the alkaloids oxymatrine
(the main content > 98%) and oxysophocarpine, extracted
from the root of Sophora flavescens Alt. (Kushen in Chinese).
Evidence-backed studies reveal its effectiveness in treating
hepatocyte injury, chronic hepatitis B, liver fibrosis, and
tissue inflammation [10]. It has been reported that a single-
therapy treatment may result in the emergence of both viral
drug-resistance and dose-dependent side- effects [11]. Under
this circumstance, some physicians have attempted to use
combinations of TCM with LAM to enhance its curative
effect. Recently, we note that the clinical combination of KS
with LAM could improve curative effect with regard to HBV
infection [12–17]. It has been reported that the combination
of KS with LAM could significantly increase the negative
conversion rate of HBV-DNA and hepatitis B e antigen
(HBeAg) in patients compared with LAM treatment. It has
also been reported that KS could decrease the development
of drug resistance to LAM [10].

Nowadays, the combinations of KS with NAs for CHB
treatment have attracted more andmore attention. It demon-
strates a promising therapy of the combinations of KS with
NAs for CHB treatment in clinic. Therefore, this meta-
analysis of RCTs was conducted to assess the clinical value
of KS combined with NAs for the treatment of CHB, which
provides a possible complementary and alternative therapy
for global application.

2. Materials and Methods

2.1. Search Strategy. Comprehensive searches of English and
Chinese databases were performed by two researchers. The
databases includedPubMed, Embase, Cochrane Library, Chi-
nese Biomedical Database (CBM), Wanfang, VIP medicine
information system (VMIS), and China National Knowl-
edge Infrastructure (CNKI), and the dates ranged from the
establishment of the different databases through 2015. Search
terms included Kushenin, chronic hepatitis B, HBV, CHB,
and randomized controlled trial. The first author, year of
publication, title, and journal name of the articles were
recorded for further screening.

2.2. Inclusion Criteria. The inclusion criteria were as fol-
lows. (1) There are randomized controlled trials (RCTs).

(2) The diagnostic criteria for CHB were serum hepatitis B
surface antigen (HBsAg) and hepatitis B e antigen (HBeAg)
positive for more than 6 months, with elevating levels of
serum alanine aminotransferase (ALT). (3) Studies were
selected for analysis if there was an objective outcome,
including ALT normalization, loss of serum HBeAg, and/or
undetectable serum HBV-DNA. (4) Intervention therapies
with combinations of KS with NAs or single application were
included.

2.3. Exclusion Criteria. Theexclusion criteria were as follows.
(1) There are studies of patients who were coinfected with
HIV, HCV, or HDV. (2) Patients did not present any severe
complications, such as hepatic failure and cirrhosis. (3)
Studies did not report any efficacymeasures or not conveying
sufficient statistical information. (4)There are studieswithout
equal baseline or endpoint of outcome measure.

2.4.Data Extraction andRisk of BiasAssessment. Data extrac-
tion and quality assessment were independently performed
by two researchers and disagreements were resolved by con-
sensus. Detailed data such as data source, eligibility, methods,
participants, interventions, and study results were imported
into Cochrane Review Manager 5.3 (The Nordic Cochrane
Centre, The Cochrane Collaboration, Copenhagen, 2014) for
further analysis.

The Cochrane risk of bias tool was used to assess the
methodological quality of included RCTs. The six domains
of this tool include random sequence generation (selection
bias), allocation concealment (selection bias), blinding of
participants and personnel (performance bias), blinding
of outcome data (attrition bias), incomplete outcome data
(attrition bias), and selective reporting (reporting bias). The
judgment was marked as “high risk,” “unclear risk,” or “low
risk.” Trials that met all the criteria were categorized as low
risk of bias, whereas those that met none were categorized as
high risk of bias. The others were classified as unclear risk of
bias if the information was insufficient to make a judgment.

2.5. Data Analysis. Statistical analysis was performed by
CochraneReviewManager 5.3 (TheNordicCochraneCentre,
The Cochrane Collaboration, Copenhagen, 2014). Dichoto-
mous data were presented as odds ratio (OR) and continuous
variables as mean difference (MD), with 95% confidence
intervals (95% CI). Statistical heterogeneity was assessed by
Cochrane’s𝑄 test. Only datawith lowheterogeneity (𝑃 ≥ 0.10
and 𝐼2 ≤ 50%) were assessed as a fixed-effects model whereas
others were assessed as a random-effectsmodel. A funnel plot
was used for assessing the potential publication bias.

3. Results

3.1. Characteristics of Included Trials. A total of 891 records
were identified for initial screening and 18 eligible articles
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891 records initially identified

564 potential relevant records after 
duplicates removed

181 full-text articles for 
further assessment

18 eligible studies included for 
meta-analysis

Exclusion
(1) 327 duplicated citations

Exclusion
(1) 8 reviews or commentaries
(2) 375 records irrelevant to the study

Exclusion
(1) 25 nonrandomized controlled studies
(2) 88 animal studies
(3) 39 do not meet judge criteria
(4) 12 do not meet intervention criteria

Figure 1: Flowchart of study selection.

were included in this meta-analysis (Figure 1). There was
no significant difference in ages, sex, and course of disease
between two groups. Of these 18 articles, 6 were treated
with combination of KS and LAM, 4 were treated with
combination of KS and ETV, 5 were treated with combination
of KS and ADV, and 3 were treated with combination of KS
andTLV. Seven of 18 studies were reportedwith slight adverse
events (Table 1).

3.2. Methodological Quality of Included Trials. According to
Cochrane risk of bias estimation, randomized allocation of
participants was mentioned in all trials. All the trials were
classified using a random number table [12–29]. Three of 18
trials performed allocation concealment, blinding of partic-
ipants, and personnel assessment and blinding of outcome
assessment [17, 19, 26]. There was no incomplete outcome
data or essential data missing [12–29]. Five articles reported
systematic project in research [12, 17–19, 21] and others
remained unclear (Figure 2).

3.3. Outcome Measures

3.3.1. Loss of SerumHBeAg Rate. Loss of serumHBeAg rate is
a crucial terminal index of anti-HBV therapy. After 48-week
treatment, KS + LAM group showed a significant effect on
loss of serum HBeAg rate compared with LAM group (OR =
2.98, 95% CI = 2.07–4.30; 𝑃 < 0.00001). KS + ETV and KS +

ADV group also suggested a significant effect on it and their
values were OR = 2.04, 95% CI = 1.37–3.04, 𝑃 = 0.0005
and OR = 2.08, 95% CI = 1.33–3.27, 𝑃 = 0.001, respectively.
However, there was no significance in KS +TLV group, which
could be caused by the small scale of the patients (OR = 1.70,
95% CI = 0.8–3.6; 𝑃 = 0.16) (Figure 3).

3.3.2. HBeAg Seroconversion Rate. HBeAg seroconversion
may lead toHBsAg seroclearance, which is themost desirable
endpoint and reflects “cure” of chronic hepatitis B [30]. The
HBeAg seroconversion rate of KS + LAM group indicated a
higher rate than single LAM (OR = 2.83, 95% CI = 1.51–
5.29; 𝑃 = 0.001). KS + ETV group showed a significant effect
on HBeAg seroconversion rate compared with ETV group
(OR = 1.79, 95% CI = 1.02–3.16;𝑃 = 0.04). KS +ADVgroup
also exhibited a significant effect on it and the values were
OR = 2.84, 95% CI = 1.49–5.43, and 𝑃 = 0.002. However,
there was no significance in KS + TLV group, which could be
caused by small scale of the patients (OR = 2.67, 95% CI =
1.29–5.52; 𝑃 = 0.08) (Figure 4).

3.3.3. Undetectable Serum HBV-DNA Rate. In order to
explore the effect on undetectable serum HBV-DNA rate,
we studied the combination of KS with four frequently used
anti-HBV agents (LAM, ETV, ADV, and TLV). After 48-week
treatment, 83.1% of patients in KS + LAM group and 73.5%
of patients in LAM group reached undetectable serum HBV-
DNA levels, and there was a significant difference between



4 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
1:
Th

ec
ha
ra
ct
er
ist
ic
so

fi
nc
lu
de
d
stu

di
es
.

Au
th
or

Ye
ar

Ca
se
s

T/
C

A
ge

(y
ea
rs
)

ra
ng
e,
m
ea
n

Se
x:

m
al
e/
fe
m
al
e

In
te
rv
en
tio

ns
D
ur
at
io
n
(w

k)
/

fo
llo

w
-u
p
(w

k)
Ad

ve
rs
ee

ve
nt
s

O
ut
co
m
em

ea
su
re
s

Tr
ia
ls
gr
ou

p
C
on

tro
lg
ro
up

Zh
ao

et
al
.[
12
]

20
10

40
/4
3

T:
16
–6

2,
35

C:
16
–6

2,
37

T:
25
/15

C:
27
/16

KS
+
LA

M
LA

M
48
/N

R
T:

4
ca
se
sa

nd
C:

5
ca
se
sw

ith
lig
ht

di
ge
st
iv
et
ra
ct
sid

e-
eff
ec
t

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A
;A

LT
;A

ST
;T

ER

Ch
en

an
d

Ya
ng

[1
3]

20
10

70
/7
0

T:
19
–6

0,
34

C:
20
–6

1,
33

T:
40

/3
0

C:
42
/2
8

KS
+
LA

M
LA

M
48
/N

R
N
R

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A
;A

LT
no

rm
;A

ST
no

rm
;A

LT
;A

ST

Sh
i

et
al
.[
14
]

20
10

48
/4
4

T:
16
–6

0,
32

C:
17
–5
9,
32

T:
28
/2
0

C:
25
/19

KS
+
LA

M
LA

M
48
/N

R

Tr
ia
ls
gr
ou

p
ha
d
lig
ht

di
ge
st
iv
et
ra
ct
sid

e-
eff
ec
ta
t

fir
st
an
d
th
en

sy
m
pt
om

s
di
sa
pp

ea
re
d

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A
;A

LT
no

rm

M
a[

15
]

20
11

26
/2
0

T:
18
–6

0
C:

18
–6

0
30
/16

KS
+
LA

M
LA

M
48
/N

R
0

H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

no
rm

;A
ST

no
rm

;A
LT

;
A
ST

;T
BI
L

Zh
an
g
[1
6]

20
12

50
/5
0

T:
18
–6

2,
36

C:
19
–6

3,
36

T:
28
/2
2

C:
29
/2
1

KS
+
LA

M
LA

M
48
/N

R
0

H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

no
rm

;A
ST

no
rm

Zh
ou

[1
7]

20
13

62
/6
8

T:
20
–6

9,
42

C:
18
–6

9,
40

T:
42
/2
0

C:
46

/2
2

KS
+
LA

M
LA

M
48
/N

R
N
R

H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

;A
ST

Sh
ao

an
d

Zh
an
g
[1
8]

20
10

48
/4
8

T:
19
–6

4,
34

C:
19
–6

4,
34

63
/2
9

KS
+
ET

V
ET

V
48
/N

R
N
R

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A
;A

LT
no

rm
Yi et
al
.[
19
]

20
12

92
/9
5

T:
18
–6

5
C:

18
–6

5
N
R

KS
+
ET

V
ET

V
48
/N

R
T:

1w
ith

lig
ht

di
ge
st
iv
et
ra
ct

sid
e-
eff
ec
t

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

A
LT

no
rm

J.
G
.Y
u
an
d

B.
H
.Y
u
[2
0]

20
12

40
/4
3

T:
18
–5
0,
35

C:
18
–5
0,
35

65
/18

KS
+
ET

V
ET

V
48
/N

R
0

H
Be

A
g
lo
ss
;H

Bs
A
g
lo
ss
;

H
BV

-D
N
A
;A

LT
no

rm
Re

n
et
al
.[
21
]

20
14

52
/4
8

T:
41
–5
6,
47

C:
41
–5
6,
47

53
/4
7

KS
+
ET

V
ET

V
48
/N

R
T:

1c
as
ea

nd
C:

2
ca
se
sw

ith
di
zz
in
es
s

H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

no
rm

Li
u

et
al
.[
22
]

20
07

34
/3
0

T:
16
–6

5
C:

16
–6

5
32
/2
4

KS
+
A
D
V

A
D
V

48
/2
4

0
H
Be

A
g
lo
ss
;H

Bs
A
g
lo
ss
;

H
BV

-D
N
A
;T

ER
Ya
ng

et
al
.[
23
]

20
11

40
/4
0

T:
22
–4

8,
37

C:
22
–4

8,
37

48
/3
2

KS
+
A
D
V

A
D
V

48
/N

R
Li
gh
td

ig
es
tiv

et
ra
ct
sid

e-
eff
ec
t

at
fir
st

H
Be

A
g
se
ro
;H

BV
-D

N
A

H
u
an
d
Su
n

[2
4]

20
12

54
/5
2

T:
16
–6

5,
29

C:
16
–6

5
T:

38
/16

C:
34
/18

KS
+
A
D
V

A
D
V

48
/N

R
T:

4
ca
se
sa

nd
C:

2
ca
se
sw

ith
lig
ht

di
ge
st
iv
et
ra
ct
sid

e-
eff
ec
t

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A

Jia
ng

[2
5]

20
13

45
/4
5

T:
19
–4

9,
31

C:
18
–5
2,
32

T:
30
/15

C:
28
/17

KS
+
A
D
V

A
D
V

48
/N

R
N
R

H
Be

A
g
lo
ss
;H

BV
-D

N
A

Xu
an
d

Li
an
g
[2
6]

20
13

40
/4
0

N
R

N
R

KS
+
A
D
V

A
D
V

48
/N

R
T:

6
ca
se
sa

nd
C:

4
ca
se
sw

ith
di
zz
in
es
sa

nd
fa
tig

ue
H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

no
rm



Evidence-Based Complementary and Alternative Medicine 5

Ta
bl
e
1:
C
on

tin
ue
d.

Au
th
or

Ye
ar

Ca
se
s

T/
C

A
ge

(y
ea
rs
)

ra
ng
e,
m
ea
n

Se
x:

m
al
e/
fe
m
al
e

In
te
rv
en
tio

ns
D
ur
at
io
n
(w

k)
/

fo
llo

w
-u
p
(w

k)
Ad

ve
rs
ee

ve
nt
s

O
ut
co
m
em

ea
su
re
s

Tr
ia
ls
gr
ou

p
C
on

tro
lg
ro
up

Ch
en

et
al
.[
27
]

20
09

35
/2
7

T:
29

C:
30

T:
24
/11

C:
19
/8

KS
+
TL

V
TL

V
48
/N

R
0

H
Be

A
g
lo
ss
;H

Be
A
g
se
ro
;

H
BV

-D
N
A
;A

LT
;A

ST
;T

BI
L

Yu
∗
[2
8]

20
12

30
/3
0

T:
18
–5
0,
35

C:
18
–5
0,
35

T:
23
/7

C:
22
/8

KS
+
TL

V
TL

V
48
/N

R
0

H
Be

A
g
lo
ss
;H

BV
-D

N
A
;

A
LT

no
rm

;A
LT

;T
ER

Ya
ng

an
d

Ze
ng

[2
9]

20
13

43
/4
2

T:
18
–6

0,
30

C:
18
–6

2,
31

T:
25
/18

C:
25
/17

KS
+
TL

V
TL

V
48
/N

R
0

H
Be

A
g
se
ro
;H

BV
-D

N
A

∗
Th

ed
iff
er
en
ta
ut
ho

rs
w
ith

th
es

am
en

am
ei
n
En

gl
ish

.
KS

:K
us
he
ni
n,

0.
6g

/d
;L

A
M
:l
am

iv
ud

in
e,
0.
1g
/d
;E

TV
:e
nt
ec
av
ir,

0.
5m

g/
d;
A
D
V:

ad
ef
ov
ir
di
pi
vo
xi
l,
10
m
g/
d;
TL

V:
te
lb
iv
ud

in
e,
60

0m
g/
d.

H
Be

A
g
lo
ss
:h

ep
at
iti
sB

e
an
tig

en
lo
ss
;H

Bs
A
g
lo
ss
:h

ep
at
iti
sB

sa
nt
ig
en

lo
ss
;H

Be
A
g
se
ro
:h

ep
at
iti
sB

e
an
tig

en
se
ro
co
nv
er
sio

n;
H
BV

-D
N
A
:u

nd
et
ec
ta
bl
e
H
BV

-D
N
A
le
ve
ls;

A
LT

no
rm

:n
or
m
al
iz
at
io
n
of

se
ru
m

al
an
in
ea

m
in
ot
ra
ns
fe
ra
se

le
ve
ls;

A
ST

no
rm

:n
or
m
al
iz
at
io
n
of
se
ru
m

as
pa
rt
at
et
ra
ns
am

in
as
el
ev
el
s;
A
LT

:s
er
um

A
LT

le
ve
l;
A
ST

:s
er
um

A
ST

le
ve
l;
TB

IL
:s
er
um

TB
IL

le
ve
l;
TE

R:
to
ta
le
ffi
ca
cy

ra
te
(s
er
um

le
ve
lo
fA

LT
de
cr
ea
se
sa

tl
ea
st
25
%

an
d
se
ru
m

le
ve
lo
fA

ST
de
cr
ea
se
sa

tl
ea
st
50
%
).



6 Evidence-Based Complementary and Alternative Medicine

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

−

−

−

−

Ra
nd

om
 se

qu
en

ce
 g

en
er

at
io

n 
(s

el
ec

tio
n 

bi
as

)
A

llo
ca

tio
n 

co
nc

ea
lm

en
t (

se
le

ct
io

n 
bi

as
)

Bl
in

di
ng

 o
f p

ar
tic

ip
an

ts 
an

d 
pe

rs
on

ne
l (

pe
rfo

rm
an

ce
 b

ia
s)

Bl
in

di
ng

 o
f o

ut
co

m
e a

ss
es

sm
en

t (
de

te
ct

io
n 

bi
as

)
In

co
m

pl
et

e o
ut

co
m

e d
at

a (
at

tr
iti

on
 b

ia
s)

Se
le

ct
iv

e r
ep

or
tin

g 
(r

ep
or

tin
g 

bi
as

)
O

th
er

 b
ia

s

Low risk of bias
High risk of bias
Unclear risk of bias

Chen et al. 2009
Chen and Yang 2010

Hu and Sun 2012

Jiang 2013

Liu et al. 2007
Ma 2011

Ren et al. 2014
Shao and Zhang 2010

Shi et al. 2010
Xu and Liang 2013

Yang et al. 2011
Yang and Zeng 2013

Yi et al. 2012
Yu∗ 2012

J. G. Yu and B. H. Yu 2012

Zhang 2012

Zhao et al. 2010
Zhou 2013

Figure 2: Methodological quality assessment of the risk of bias for each included study.

two groups (OR = 1.97, 95% CI = 1.29–3.01; 𝑃 = 0.002).
69.3% of patients in KS + ETV group and 51.5% of patients
in ETV group reached undetectable serumHBV-DNA levels,
and therewas also a significant difference between two groups
(OR = 2.38, 95% CI = 1.37–4.12; 𝑃 = 0.002). Moreover,
54.5% of patients in KS + ADV group and 43.5% of patients
inADVgroup reached the undetectable levels, andKS+ADV
group showed a significant effect on undetectable serum
HBV-DNA rate at 48 weeks (OR = 1.91, 95% CI = 1.28–
2.84; 𝑃 = 0.001), whereas there was no significance in KS +
TLV and TLV group (OR = 1.37, 95% CI = 0.70–2.65;
𝑃 = 0.36), which could be caused by small scale of the patients
(Figure 5).

3.3.4. ALTNormalizationRate. To explore the effect onunde-
tectable serum HBV-DNA rate, we studied the combination
of KSwith four frequently used anti-HBV agents (LAM, ETV,
ADV, and TLV). After 48-week treatment, 94.3% of patients
in KS + LAM group and 85.9% of patients in LAM group
got ALT normalization. There was a significant difference
between those two groups (OR = 2.73, 95% CI = 1.32–5.65;
𝑃 = 0.007). ALT normalization rate of KS + ADV reached
87.1% and ADV alone reached 64.7% at 48 weeks, indicating
a significant difference between two groups (OR = 3.67,
95% CI = 1.69–7.96; 𝑃 = 0.001). However, 81.8% of patients
in KS + ETV group and 75.9% of patients in ETV group
got ALT normalization. There was no significant difference
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Figure 3: Loss of serum HBeAg rate of KS combined with NAs.

between two groups (OR = 1.43, 95% CI = 0.87–2.36;
𝑃 = 0.16) (Figure 6).

3.3.5. SerumALTandASTLevels. Serumbiochemical indices
such as serum ALT, AST levels were detected. The results
indicated that serum level of ALT and AST decreased lower
in KS + LAM group than in LAM group at 48 weeks (MD =
−7.12, 95% CI = −8.89– − 5.27; 𝑃 < 0.00001 in ALT; MD =
−10.26, 95% CI = −12.57– − 7.95; 𝑃 < 0.00001 in AST).
Serum ALT and AST level also decreased lower in KS +

TLV group than in TLV group at 48 weeks (MD = −25.49,
95% CI = −40.25–−10.74;𝑃 = 0.0007 in ALT;MD = −79.20,
95% CI = −112.30– − 46.10; 𝑃 < 0.00001 in AST). Both
ofKS+LAMandKS+TLVgroups indicated a good favorable
curative effect on decreasing serum ALT and AST levels
(Figure 7).

3.4. Adverse Events. It was worth noting that no serious
adverse event happened in the clinical trials. Among 18 RCTs,
5 trials displayed light digestive tract symptom and 2 trials
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Figure 4: HBeAg seroconversion rate of KS combined with NAs.

showed dizziness or fatigue during treatment, but all the
symptoms disappeared later. In spite of no difference between
trial and control group, further investigation is needed for a
systematic safety assessment of combinations of KS with NAs
(Table 1).

4. Discussion

In this study, 18 RCTs involving 891 subjects with CHB were
included.The combinations of KS with themainNAs therapy
medicine including LAM, ETV, ADV, and TLV were con-
ducted to explore the curative effect. Some CHB indices were
selected to represent the curative effect. The loss of serum
HBeAg and HBeAg seroconversion rate are considered as
indicators of the patients transition to a state of substantially
lower HBV replication, which whenmaintained is likely to be

associated with improved long-term clinical outcomes and so
are undetectable serum HBV-DNA and ALT normalization
rate [31]. The indices of ALT, AST, and TBIL in the research
focus more on the degree of liver damage.

In the meta-analysis, KS combined with LAM, ETV, or
ADV showed a good curative effect after one-year treat-
ment, which indicated that different improvement of chronic
hepatitis B indices included loss of serum HBeAg, HBeAg
seroconversion rate, and undetectable serum HBV-DNA.
However, KS combined with TLV could enhance the loss
of serum HBeAg, HBeAg seroconversion rate, undetectable
serum HBV-DNA rate, and ALT normalization rate but
did not show a significant difference. Serum ALT and AST
level obviously decreased in combination therapy in meta-
analysis, which suggested the hepatoprotective effects. This
could be caused by small sample size and multicenter and
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Figure 5: Undetectable serum HBV-DNA rate of KS combined with NAs.

large-scale randomized trials of KS combined with TLV
needed are further carried out.

It is still difficult to draw firm conclusions since the stud-
ies reviewed here are flawed in some areas. First, the quality
of the studies determines the quality of such analyses, and
the studies included in this investigation had shortcomings
inmethodology. Second, the presentmeta-analysis was based
on 18 published RCTs. The relatively small size of the study
was a limitation since it restricts statistical power and may

explain why some of the changes did not reach statistical
significance. Furthermore, only one of the RCTs in this meta-
analysis measured follow-up beyond 24 weeks and most of
the RCTs did not measure follow-up. Due to this, statistical
power of this analysis cannot define the long-term efficacy of
combinations of KS with NAs.

Therefore, the methodological quality of clinical trials
with KS combined with NAs for chronic hepatitis B needs to
be improved. Rigorously designed, large randomized, double
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Figure 6: ALT normalization rate of KS combined with NAs.

blind, placebo-controlled trials are required to confirm the
efficacy of KS combined with NAs in chronic hepatitis B.
The outcome measures should include logical changes, liver
pathology, and endpoint events. Adverse events should be
monitored by a standardized effective reporting system in
clinical trials and rare serious adverse events can be observed
through epidemiological studies.

5. Conclusions

The systematic review and meta-analysis indicate that the
combinations of KS with NAs not only enhance the indexes
of loss of serum HBeAg and HBeAg seroconversion, but
also improve the undetectable serum HBV-DNA rate and
ALT normalization rate to a certain degree. Meanwhile, there

is no obvious adverse effect. In summary, KS combined
with NAs could be a beneficial and safe treatment approach
for patients to improve the comprehensive efficacy of CHB.
Considering being accepted by more and more practitioners,
further rigorously designed, multicenter, large-scale trials
with higher quality worldwide are required.
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Figure 7: Serum ALT and AST level. (a) Serum ALT level of KS combined with NAs. (b) Serum AST level of KS combined with NAs.
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