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ShenQi FuZheng injection as an adjunctive treatment to chemotherapy in breast
cancer patients: a meta-analysis
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ABSTRACT
Context: Shenqi FuZheng injection (SFI) has been suggested as a complementary treatment of chemo-
therapy in China. However, little is known about it in western countries.
Objective: This study assesses the clinical effect of SFI combined with chemotherapy for breast can-
cer patients.
Materials and methods: Both English and Chinese databases were searched covering the time period of
1999– 2018 for relevant studies comparing the effect of SFI plus chemotherapy treatment with chemo-
therapy alone in patients with breast cancer. Target outcomes concerning treatment effect, performance
status, immune system and toxic effects were extracted and combined using Stata version 15.0 software.
Quality assessment was performed using the Jadad scale.
Results: Forty-nine trials were included based on certain selection criteria. Only seven studies were rated
as high-quality publications. Results of meta-analysis showed that SFI intervention can significantly
improve objective tumour response, performance status, NK, CD3

þ, CD4
þ and CD4

þ/CD8
þ ratio and reduce

occurrence of leucopenia, thrombocytopenia, haemoglobin reduction, liver dysfunction, gastrointestinal
reaction, nausea and vomiting, bone marrow suppression and ECG changes. However, no significant dif-
ference was found between SFI and the control group regarding CD8

þ levels, and renal disorders.
Discussion and conclusions: SFI intervention appeared to be effective in improving clinical efficacy,
immune function and reducing toxicity when combined with chemotherapy for breast cancer. However,
our findings still need verification by high-quality trials.
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Introduction

Breast cancer is one of the most prevalent cancers and the second
leading cause of death among women. In 2019, 268,600 new breast
cancer cases were estimated in US, accounting for approximately
30% of all new cases in women. Estimated deaths reached 41,760
cases, accounting for around 6.8% of all cancer-related death (Siegel
et al. 2019). In China, more than 26,000 women were diagnosed
and nearly 7000 died of breast cancer in 2015 (Chen, Zheng, et al.
2016). The predicted breast cancer mortality rate in 2020 was 13.4
per million patients (Carioli et al. 2017). Although the estimated
mortality rate was lower than that in 2002–2012, the increasing
number of new cases each year still made breast cancer an utmost
important health care issue and economic burden worldwide
(Montero et al. 2012; Tao et al. 2015). Thus, it is urgent for effect-
ive preventive and treatment for breast cancer.

Chemotherapy, surgery, radiotherapy, endocrine therapy, tar-
geted therapy and immunotherapy are currently available treat-
ment methods for breast cancer (Maughan et al. 2010; Peart
2015). However, the utility and success of these therapies are
hampered by limitations such as timing, availability, cost and
adverse side effects (Qi et al. 2015). Although the use of chemo-
therapy can achieve curative effect, the concomitant side effects
and complications including myelosuppression, gastrointestinal
reaction, haematological toxicity, cardiac damage may weaken

treatment effect and lower survival rate of patients (Hutchins
et al. 2005). Complementary and alternative medicines are intro-
duced in this circumstance to relieve cancer symptoms and side
effects, improve quality of life and survival in breast cancer
patients (Leggett et al. 2015). Traditional Chinese medicine
(TMC), which evolved over thousands of years with its own
unique system, has been widely applied for cancer treatment in
Asian countries, especially China.

Shenqi Fuzheng injection (SFI) is recommended for patients
with malignant tumours to modify treatment effect since obtain-
ing approval from the State Food and Drug Administration of
the People’s Republic of China in 1999 (Li, et al. 2015a). It is
comprised Astragalus membranaceus (Fisch.) Bunge (Fabaceae)
and Codonopsis pilosula (Franch.) Nannf (Campanulaceae),
which have been suggested to possess antimicrobial, antioxidant,
antidiabetic and antitumour effects (Qi et al. 2015).

Accumulating evidence has suggested promising results of SFI
in combination with conventional chemotherapy in improving
success response rate, ameliorating patients’ quality of life,
enhancing the immune function and reducing adverse events
incidence (Dai et al. 2008; Lee et al. 2014; Jiang et al. 2015; Li,
et al. 2015a; Lv et al. 2015; Liu et al. 2016). Nevertheless, many
of these studies were restricted to Chinese population and little
is known outside of China for lack of familiarity of the concept
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of SFI and doubt of the efficacy. In recent years, more and more
attention has been focused on TCM. It was reported that about
$120 million was spent each year on TCM related research proj-
ects in the United States National Cancer Institute (Li
et al. 2013).

Thus, to promote TCM into the world and to provide more
evidence of SFI in treating breast cancer, the present meta-ana-
lysis was performed in an effort to clarify whether SFI as
adjunctive treatment to chemotherapy can increase objective
tumour response, enhance immune function, reduce adverse side
effects and eventually improve quality of life of breast can-
cer patients.

Materials and methods

Search strategy

To retrieve publications for meta-analysis, databases PubMed,
ScienceDirect, China National Knowledge Infrastructure (CNKI),
Wanfang, China Biological Medicine (CBM), were searched from
1999 (the year SFI was approved as medicine) to July 2018. The
following search terms were used in databases searching: ‘breast
cancer,’ ‘shenqi fuzheng,’ ‘chemotherapy,’ their abbreviations and
all the synonyms adapted for each database. Language of study
was restricted to English and Chinese. Reference lists of the
potential articles and relevant review papers were also checked
by the reviewers for additional studies.

Inclusion and exclusion criteria

Publications meeting the following criteria were eligible
for inclusion.
1. Studies were randomized controlled trials involving

human subjects.
2. All the included patients were diagnosed with breast cancer

according to the pathological, cytological and histological
features regardless of disease stage and subtype.

3. Control group patients only received conventional chemo-
therapy as intervention. Patients in the experiment group
received SFI plus the same chemotherapeutic drugs as the
control group.

4. Studies compared patients’ outcome between SFI experiment
and control group.

5. Studies must contain one or more of the following out-
comes: objective tumour response, Karnofsky performance
status, toxicity reaction, adverse side effects and
immune function.

6. For studies which enrolled the same cohort of patients, only
the newest version was included.

Studies that did not satisfy the above criteria, review articles,
case reports, studies only in abstract form were all excluded
from the meta-analysis. For relevant studies without sufficient
data for calculation, we contacted the corresponding author for
detailed information. If no response was received before the stat-
istical analysis process, the study was excluded.

Data extraction and quality assessment

Data were extracted by two reviewers independently based on a
predefined form. Disagreements and discrepancies were resolved
by discussion or the opinion of the third reviewer. All data,
regarding study characteristics (author, year of publication and
study design), patients demographics (sample size, gender, age,

breast cancer subtype and stage), treatment and intervention
(types of chemotherapy regimens, duration of treatment, doses
and timing of the SFI intervention) and target outcomes, were
extracted. For the present meta-analysis, outcomes of objective
tumour response, performance status, immunity indicators
including natural killer cell (NK), matured T lymphocytes
(CD3

þ), inducer lymphocyte/helper T lymphocyte (CD4
þ), sup-

pressor T cell/cytotoxic T cell (CD8
þ) and CD4

þ/CD8
þ ratio,

blood toxicity including white blood cells (WBC), haemoglobin
(Hb) and platelet (PLT) and adverse events including nausea and
vomiting, liver dysfunction, bone marrow suppression, renal dis-
order, gastrointestinal reaction and ECG changes were extracted.

A seven-point Jadad scale of randomized controlled trials was
applied for quality assessment (Jadad et al. 1996). Study quality
was evaluated based on six aspects, regarding randomization,
allocation concealment, blinding, withdrawals and dropouts,
inclusion/exclusion criteria and statistical analysis. Each study
was scored from 0 to 7. Studies with scores of 4–7 were consid-
ered as high quality, whereas scores of 0– 3 represented poor or
low quality.

Statistical analysis

Meta-analysis was processed with Stata software version 15.0
(Stata Corporation, College Station, TX). For dichotomous data,
pooled relative ratio (RR) with its 95% confidence intervals (CI)
were calculated. A RR of more than one favoured the SFI inter-
vention group in outcomes regarding tumour response and per-
formance status. For blood toxicity and adverse side effects, a RR
of less than one meant outcome in favour of the SFI treatment
group. For continuous variables, weighted mean differences
(WMD) with 95% CI was estimated when outcomes were meas-
ured with the same scale, and standardized mean differences
(SMD) was utilized when different scales were used in differ-
ent trials.

The overall heterogeneity of the enrolled studies was intro-
duced by Q-statistic test and I2 test. The I2 value of 25–50%,
50–75%, or >75% were considered as low, moderate and high
heterogeneity, respectively. A random-effect model was used for
data calculation if p< 0.1 or I2> 50%, otherwise, a fix effect
model was applied (Deeks et al. 2011). Sensitivity analysis was
performed by removing study outcome one by one to detect
whether one particular study had dominant impact on the over-
all estimate and I2 value, and also to test the robustness of the
study results (Iooss and Saltelli 2017).

Single-factor meta-regression analysis was applied to further
evaluate the possible explanations for the heterogeneity. Studies
were stratified into different subgroups based on chemotherapy
regimen, timing of experiment and treatment duration.
Variances were considered to be explanatory if their regression
coefficients reached statistical significance (p< 0.05).

The risk of bias was estimated using the Cohrane Handbook
of randomized controlled trials (Review Manager 5.3, The
Cochrane Collaboration, 2014). Six items were assessed, and each
components was judged on three levels (Yes, No and Unclear)
(Higgins et al. 2011). Then, studies were categorized into low
risk of bias (all the items were ranked as Yes), high risk of bias
(at least one content were categorized No), and unclear risk of
bias (at least one item was Unclear). Funnel plot and Begg’s and
Egger’s test were generated to explore publication bias. p< 0.05
confirmed the existence of publication bias.
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Results

Search results

A total of 453 records were identified from the English and
Chinese databases at initial search. First screening of titles and
abstracts was carried out by two reviewers, and 387 publications
were excluded due to non-related topic and duplication. The
remaining 66 citations went on full-text review and data extrac-
tion. Seventeen articles were further excluded for non-random-
ized controlled trials, lack of necessary data and review papers.
Another six studies were recruited from cross-checking of refer-
ence lists; however, all six studies did not meet our inclusion cri-
teria and were excluded. The final 49 studies were included in
the meta-analysis (Li and Peng 2002; Li et al. 2004; Song 2004;
Zhang 2004; Hong Wei 2005; Nie et al. 2005; Ren et al. 2005;
Wang et al. 2006; Zhou et al. 2006; Chen and Li 2007; Dai et al.
2007; Yang et al. 2007; Huang et al. 2008; Yuan et al. 2008; Zhu
et al. 2008; Gao and Xia 2009; Cha and Jia 2010; Chen et al.
2010; Lu et al. 2010; Qiu 2010; Xu and Yue 2010; Aticam and
Akomatine 2011; Wu 2012; Qi et al. 2013; Qiao and Cui 2013;
Shi et al. 2013; Wang 2013; Zhang et al. 2013; Feng 2014; Fu
2014; Li and Li 2014; Liang et al. 2014; Xie 2014; He 2015; Hong
2015; Li, et al. 2015b; Wang 2015a; Wang 2015b; Chen 2016;
Chen, Gan, et al. 2016; Jia et al. 2016; Su and Zhou 2016; Wang
et al. 2016; Xu and Xia 2016; Yang 2016; Liu and Song 2017; Liu
2017; Ou et al. 2017; Yu et al. 2017). The process of literature
search and study selection are illustrated in Figure 1.

Study characteristics

The included studies covered the period from 2002 to 2017, and
were all conducted in China. A total of 4385 breast cancer
patients (SFI intervention: 2229; controls: 2156) were enrolled,
and patients’ age ranged from 18 to 70. Chemotherapy regimens
used were varied. About 42.8% (21/49) of the included publica-
tions applied cyclophosphamide, adriamycin, 5-fluorouracil
(CAF) regimen in chemotherapy, 12.2% (6/49) of trials used

cyclophosphamide, pirarubicin, 5-fluorouracil (CTF) regimen,
10.2% (5/49) untilized cyclophosphamide, epirubicin, 5-fluorour-
acil (CEF), 6.1% (3/49) used cyclophosphamide, methotrexate, 5-
fluorouracil (CMF) and 4.1% (2/49) applied gemcitabine, cis-
platin (GP). In the experimental group, patients were given
250ml of SFI daily through intravenous administration on the
basis of chemotherapy. All SFI used in the included trials were
manufactured by Livzon Pharmaceutical Group Inc., Zhuhai,
China (approval number: Z19990065). Most of the studies (36/
49) started SFI treatment at the beginning of chemotherapy and
synchronized ended with chemotherapy. Seven trials started SFI
treatment after the first or second cycle of conventional chemo-
therapy, and 6 studies started 1–3 d before chemotherapy. The
detailed SFI treatment duration of each study was summarized
in Table 1. Two studies reported using sham injection in the
control group (Zhang 2004; Xie 2014), others applied conven-
tional chemotherapy only. Of the 49 studies claimed to be RCTs,
only 11 studies described clearly using the random digital table
for randomization, and the others only stated that subjects were
randomized without mentioning the specific methods or proce-
dures. None of the included studies reported using a blinding
method for data interpretation. Detailed information of each
study can be found in Table 1.

Quality assessment and risk of bias analysis

According to the seven point Jadad scale assessment, only seven
studies were considered as high quality as they reached the score
of 4–5. Forty-two trials were ranked as low-quality studies as
many of them did not describe a specific method for randomiza-
tion or provide information regarding the blinding method, fol-
low-up and inclusion/exclusion criteria. The total score of each
study is presented in Table 1. Risk of bias analysis revealed that
many of the included studies had unclear bias since whether or
not researchers applied allocation concealment, blinding of par-
ticipants and personnel, or blinding of outcome assessment were
indeterminable based on the manuscript description. The results

Figure 1. Flow diagram of literature search and selection.

614 H. ZHANG ET AL.



Ta
bl
e
1.

Ba
si
c
ch
ar
ac
te
ris
tic
s
of

th
e
in
cl
ud

ed
st
ud

ie
s.

Au
th
or

Ye
ar

SF
I

(N
)

Co
nt
ro
l

(N
)

Ag
e
(S
FI
)

Ag
e
(c
on

tr
ol
)

D
is
ea
se

su
bt
yp
e

D
is
ea
se

st
ag
e

Sh
en
qi

Fu
zh
en
g

in
je
ct
io
n

D
ur
at
io
n
of

Fu
zh
en
g
tim

in
g
(d
ay
s)

Ch
em

ot
he
ra
py

Ja
de
s

AT
IK
AN

KA
W
U
LI

20
11

40
40

28
–6
5

–
St
ag
e
II/
III
/IV

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

63
d

TA
2

Ch
a
an
d
Jia

20
10

31
31

35
–6
0

32
–6
1

–
St
ag
e
II/
III
/IV

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d

Li
fe
in

10
m
g

4
Ch

en
an
d
Li

20
07

34
34

38
–6
4

ID
C/
IL
C

St
ag
e
I/I
I

25
0
m
li
nt
ra
ve
no

us
3
d
be
fo
re

CM
;1

tim
e/
d,

24
d

CE
F

2
Ch

en
et

al
.

20
10

90
95

42
45

–
St
ag
e
III
/IV

25
0
m
li
nt
ra
ve
no

us
3,
5
d
be
fo
re

CM
;1

tim
e/
d

TD
2

Ch
en

20
16

42
42

42
.6
5
±
8.
27

42
.6
3
±
8.
24

ID
C/
IL
C/
D
CI
S

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

84
d

CA
F

3
Ch

en
,G

an
et

al
.

20
16

31
30

52
.0
±
11
.4
5

50
.4
3
±
12
.6
7

ID
C/
IL
C

St
ag
e
I/I
I/I
II

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

5d
pe
r
cy
cl
e

TE
C

5
D
ai

et
al
.

20
07

65
61

45
.5
±
26
.8

46
.1
þ
27
.5

–
LA
BC

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

56
d

CE
F

2
Fe
ng

20
14

32
28

49
.3
9
±
5.
72

51
.1
8
±
5.
56

ID
C

–
25
0
m
li
nt
ra
ve
no

us
3
d
be
fo
re

CA
F;
1
tim

e/
d,

12
6
d

CA
F

3
Fu

20
14

45
45

32
–5
2

ID
C/
D
CI
S

–
25
0
m
li
nt
ra
ve
no

us
2
cy
cl
e
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

2
G
ao

an
d
Xi
a

20
09

32
31

35
–6
5

33
-6
8

ID
C/
IL
C

LA
BC

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d

N
P

2
H
e

20
15

38
38

41
.7
5
±
2.
77

40
.8
5
±
5.
12

–
–

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
–1
47

d
CF

2
H
on

g
20
15

25
25

44
.4
2
±
4.
43

44
.4
2
±
4.
43

–
LA
BC

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
7
d

G
P

2
H
ua
ng

et
al
.

20
08

30
30

24
–6
8

26
–6
6

ID
C

LA
BC

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

42
d

CT
F

4
Jia

et
al
.

20
16

50
50

45
.3
5
±
10
.0
2

43
.7
8
±
9.
18

ID
C

–
25
0
m
li
nt
ra
ve
no

us
1
cy
cl
e
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

2
Li
an
g
et

al
.

20
14

27
27

45
.8
±
2.
3

–
–

St
ag
e
III
/IV

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

42
d

CT
F

3
Li
u

20
17

80
80

46
.2
1
±
9.
83

45
.3
6
±
3.
37

ID
C

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

21
d

CA
F

4
Li
u
et

al
.

20
16

52
52

41
.5
8
±
3.
23

40
.4
1
±
3.
72

ID
C

–
25
0
m
li
nt
ra
ve
no

us
2
cy
cl
e
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

2
Li
et

al
.

20
04

40
35

56
.4

54
.2

ID
C

LA
BC

/S
ta
ge

IV
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

10
d
pe
r
cy
cl
e

N
E

2
Li
,W

an
g,

et
al
.

20
15

80
80

48
.5
3
±
5.
17

48
.4
2
±
5.
13

–
St
ag
e
II

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

12
6
d

CA
F

4
Li
an
d
Li

20
14

48
48

30
–7
0

–
–

–
25
0
m
li
nt
ra
ve
no

us
3
d
be
fo
re

CA
F;
1
tim

e/
d,
10

d
CA

F
2

Li
an
d
Pe
ng

20
02

35
27

47
.2
±
10
.8

46
.7
±
10
.5

–
–

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

63
d

D
M

2
Lu

et
al
.

20
10

58
52

32
–6
9

–
ID
C

–
25
0
m
li
nt
ra
ve
no

us
2n
d
cy
cl
e
da
y
2
of

CA
F;
1
tim

e/
d,

42
–6
3
d

CA
F

2
N
ie

et
al
.

20
05

30
30

37
–6
5

36
–7
0

–
St
ag
e
IV

25
0
m
li
nt
ra
ve
no

us
be
gi
nn

in
g
of

ev
er
y
cy
cl
e;
1
tim

e/
d,

7
d

N
VB

3
Q
ia
o
an
d
Cu

i
20
13

20
20

40
–6
5

–
m
et
as
ta
tic

br
ea
st

ca
nc
er

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d

Ca
pe
ci
ta
bi
ne

2

Q
ie

t
al
.

20
13

26
20

52
–

ID
C

St
ag
e
II/
III
/IV

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

21
d
pe
r
cy
cl
e

CT
F

2
Q
iu

20
10

24
23

34
–6
5

–
ID
C/
IL
C

St
ag
e
III
/IV

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d
pe
r
cy
cl
e

PE
3

Q
u
et

al
.

20
17

31
31

48
.3
5
±
12
.2
3

48
.0
2
±
12
.1
1

–
St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,
14

d
CA

F
3

Re
n
et

al
.

20
05

45
39

25
–6
3

27
–6
8

–
–

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

21
d
pe
r
cy
cl
e

CA
F

2
Sh
e
et

al
.

20
17

19
2

19
2

52
.2
±
8.
62

52
.7
±
8.
12

ID
C/
IL
C

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

6
d

D
E

4
Sh
ie

t
al
.

20
13

34
34

45
–6
1

47
–6
5

ID
C

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d;

1–
14

d
N
X

2
So
ng

20
04

21
25

32
–6
5

35
–6
1

ID
C/
IL
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

28
d

CM
F

1
Su

an
d
Zh

ou
20
16

10
2

96
51
.5
±
7.
8

52
.5
±
8.
2

–
St
ag
e
II/
III

O
ra
l

2
tim

e/
d;

12
6
d

CT
F

2
W
an
g

20
13

38
38

45
.5
±
9.
8

45
.2
±
9.
8

ID
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
2
w
ee
k
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

3
W
an
g

20
15
a

47
45

42
.8
5
±
3.
11

41
.9
6
±
3.
88

ID
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
2
w
ee
k
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

2
W
an
g
et

al
.

20
06

40
32

45
.2
±
9.
8

46
.7
±
10
.5

ID
C

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

12
6
d

CE
F

3
W
an
g

20
15
b

65
65

46
.3
±
4.
6

47
.4
±
5.
2

ID
C/
IL
C/
D
CI
S

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d

CA
F

4
W
an
g
et

al
.

20
16

44
44

55
.2
±
6.
1

55
.5
±
6.
3

–
–

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

42
–6
3
d

CA
F

2
W
u

20
12

36
36

51
.5
±
16
.5

52
.5
±
16
.5

–
–

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

11
2
d

CM
F

2
Xi
ao

20
05

55
53

43
–6
7

–
–

–
25
0
m
li
nt
ra
ve
no

us
da
y
1–
8;

1
tim

e/
d

CT
F

3
Xi
e

20
14

45
45

54
.4
±
3.
8

52
.8
±
4.
3

ID
C/
IL
C/
D
CI
S

–
25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

42
–6
3
d

CA
F

3
Xu

an
d
Yu

e
20
10

37
33

34
–7
2

32
–7
4

ID
C/
IL
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

35
d

CA
F

2
Xu

an
d
Xi
a

20
16

32
32

45
.8
±
5.
2

–
ID
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d;

35
d

CA
F

2
Ya
ng

et
al
.

20
07

58
52

36
–6
9

32
–6
8

ID
C

–
25
0
m
li
nt
ra
ve
no

us
2
w
ee
k
af
te
r
CA

F;
1
tim

e/
d,

14
d

CA
F

2
Ya
ng

20
16

40
40

42
.1
2
±
1.
33

42
.8
9
±
1.
21

–
St
ag
e
I/I
I/I
II

25
0
m
li
nt
ra
ve
no

us
3
d
be
fo
re

CA
F;
1
tim

e/
d,

10
d

CE
F

2
Yu

an
et

al
.

20
08

38
35

19
–6
0

–
ID
C/
IL
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
d
be
fo
re

su
rg
er
y;
1
tim

e/
d,

20
d

CA
F

3
Zh

an
g
et

al
.

20
13

32
32

43
.2
±
7.
8

47
±
6.
5

–
St
ag
e
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

21
d

G
P

3
Zh

an
g

20
04

28
27

–
–

–
–

25
0
m
li
nt
ra
ve
no

us
da
y
1–
8;

1
tim

e/
d

CM
F;
CA

F
3

Zh
ou

et
al
.

20
06

32
32

29
–6
5

–
ID
C/
IL
C

St
ag
e
II/
III

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

14
d

CT
F

2
Zh

u
et

al
.

20
08

32
24

35
–6
0

36
–6
4

–
St
ag
e
I/I
I/I
II

25
0
m
li
nt
ra
ve
no

us
1
tim

e/
d,

10
d

CE
F

2

ID
C:

in
va
si
ve

du
ct
al

ca
rc
in
om

a;
IL
C:

in
va
si
ve

lo
bu

la
r
ca
rc
in
om

a;
D
CI
S:

du
ct
al

ca
rc
in
om

a
in

sit
u;

TA
:
pa
cl
ita
xe
l,
pi
ra
ru
bi
ci
n;

CT
F:

cy
cl
op

ho
sp
ha
m
id
e,

pi
ra
ru
bi
ci
n,

5-
flu
or
ou

ra
ci
l;
TD

:
ta
xo
te
re
,
pi
ra
ru
bi
ci
n;

CA
F:

cy
cl
op

ho
sp
ha
-

m
id
e,
ad
ria
m
yc
in
,5

-f
lu
or
ou

ra
ci
l;
TE
C,

cy
cl
op

ho
sp
ha
m
id
e,
do

ce
ta
xe
l,
ep
iru

bi
ci
n;

CE
F:
cy
cl
op

ho
sp
ha
m
id
e,
ep
iru

bi
ci
n,

5-
flu
or
ou

ra
ci
l;
N
P:

vi
no

re
lb
in
e,
ci
sp
la
tin

;C
F:
cy
cl
op

ho
sp
ha
m
id
e,
5-
flu
or
ou

ra
ci
l;
G
P:

ge
m
ci
ta
bi
ne
,c
is
pl
at
in
;

N
E:
vi
no

re
lb
in
e,
ep
iru

bi
ci
n;

D
M
:m

ito
m
yc
in
,c
is
pl
at
in
;N

VB
:v
in
or
el
bi
ne
;P

E:
pa
cl
ita
xe
l,
ad
ria
m
yc
in
;D

E:
do

ce
ta
xe
l,
ep
iru

bi
ci
n;

N
X:

vi
no

re
lb
in
e,
ca
pe
ci
ta
bi
ne
;C

M
F:
cy
cl
op

ho
sp
ha
m
id
e,
m
et
ho

tr
ex
at
e,
5-
flu
or
ou

ra
ci
l.

PHARMACEUTICAL BIOLOGY 615



of risk of bias analysis and the distribution of studies were pre-
sented in Figure 2.

Effect of SFI intervention on objective tumour response

Twenty-four trials provided outcome of overall response rate.
Five studies used RECIST criteria to classify tumour response (Li
et al. 2004; Gao and Xia 2009; Qiu 2010; Shi et al. 2013; Liu and
Song 2017), and the rest used criteria suggested by UICC.
Overall response rate was calculated combining complete
response with partial response. Meta-analysis results showed that
patients in SFI intervention group achieved better tumour
response compared with control patients (RR ¼ 1.21; 95% CI,
1.10–1.32) (Figure 3(A)). Sensitivity analysis did not find signifi-
cant changes on both overall RR and I2 value when omitting
each study result. Meta-regression analysis was also conducted to
explore if chemotherapy regimen, timing of experiment, and
treatment duration would bring heterogeneity. Results of meta-
regression analysis showed that the p values of each subgroup
were >0.05, meaning the three aforementioned factors were not
the source of heterogeneity (Table 2).

Effect of SFI intervention on performance status

Patients’ quality of life was evaluated in 19 studies by measuring
Karnofsky performance score (KPS) (Karnofsky and Burchenal
1949). The rate of improved (KPS increase � 10 points after
treatment) or stable (KPS increase/decrease within 10 points after
treatment) were compared between SFI and control group.
Result demonstrated a favourable RR for SFI treatment (RR ¼
1.47; 95% CI, 1.32–1.64) (Figure 3(B)). Sensitivity analysis found
that individual study did not significantly influence the overall
result and heterogeneity. The results of meta-regression study
also suggested that chemotherapy regimen, timing of experiment
and treatment duration were not the source of heterogeneity
(Table 2).

Effect of SFI intervention on immune function

According to data from 11 trials, the CD3þ cell levels were sig-
nificantly improved by SFI intervention (WMD ¼ 5.83; 95% CI,
1.64–10.03) (Figure 4(A)). Due to considerable heterogeneity
(I2¼97.2%), sensitivity analysis was performed. Pooled WMD
and I2 value did not change significantly compared with the
overall result when removing each study result except the study
of Nie. The removal of Nie et al. (2005) resulted in a decrease of
I2 value from 97.2% to 66.7% while the overall effect remained
statistically significant.

Summarized result of 14 studies showed that SFI intervention
group was superior to the control group in increasing CD4þ

expression (WMD ¼ 7.42; 95% CI, 3.95–10.89) (Figure 4(B)).
Considering high heterogeneity existed (I2 ¼ 97.4%), sensitivity
analysis was conducted. Results of sensitivity analysis also con-
firmed that the study of Nie affected the overall I2 value.

In 14 clinical trials concerning CD8þ levels, no statistical sig-
nificance was found between SFI intervention and control group
(WMD¼�0.43, �0.96–0.09) (Figure 4(C)). Sensitivity analysis
found the same result as the CD3þ and CD4þ subgroups.

Fourteen trials mentioned about CD4þ/CD8þ ratio, combined
result revealed that SFI intervention preceded the control group
in improving CD4þ/CD8þ ratio (WMD ¼ 0.37, 0.34–0.41)
(Figure 4(D)).

In 10 reports concerning NK cells in patients with breast can-
cer, results showed that NK levels were significant higher in SFI
intervention group compared with controls (WMD ¼ 7.25,
4.43–10.08) (Figure 4(E)). Sensitivity analysis did not find any
opposite result when removing the included studies one by one.

Meta-regression analysis showed that chemotherapy regimen,
timing of experiment and treatment duration did not have sig-
nificant impact on CD3þ, CD4þ, CD8þ, NK cell levels and
CD4þ/CD8þ ratio, except that chemotherapy regimen might be
the heterogeneity source in CD4þ/CD8þ ratio analysis (Table 2).

Effect of SFI intervention on blood system

The safety evaluation of WBC was reported in 11 studies and
HB and PLT were measured in 9 trials, respectively. The study
of Zhang (2004) applied two chemotherapy regimens and pro-
vided two groups of outcomes separately. Pooled WMD revealed
that WBC, HB and PLT in patients receiving SFI intervention
plus chemotherapy were significantly higher than those treated
with chemotherapy alone (Figure 5).

Effect of SFI intervention on toxicity and adverse side effects

Haematological toxicity was assessed by recording the incidence
of leucopenia, thrombocytopenia and haemoglobin reduction.
The RRs of leucopenia, thrombocytopenia and haemoglobin
reduction were 0.76 (95% CI, 0.68–0.85), 0.73 (95% CI,
0.59–0.90) and 0.61 (95% CI, 0.43–0.87), respectively, indicating
that SFI intervention had a lower risk of haematological toxicity
compared with control group (Table 3).

Non-haematologic toxicity regarding liver dysfunction (11
studies), renal disorder (3 studies) and gastrointestinal reaction
(8 studies) were also evaluated. Results showed that SFI interven-
tion could significantly reduce the damaging incidence of liver
(RR ¼ 0.50; 95% CI, 0.37–0.70) and gastrointestinal (RR ¼ 0.74;
95% CI, 0.65–0.85) compared to conventional treatment alone.
There was no significant difference between intervention and
control group in the occurrence of renal disorder (RR ¼ 0.57;
95% CI, 0.17, 1.90) (Table 3). However, only three studies were
included in this subgroup and the results might be insufficient to
draw conclusion.

Other side effects including nausea and vomiting (12 studies),
bone marrow suppression (7 studies) and ECG changes (7 stud-
ies) were assessed. Pooled results demonstrated a low risk of
nausea and vomiting (RR ¼ 0.63; 95% CI, 0.51–0.77), bone mar-
row suppression (RR ¼ 0.68; 95% CI, 0.51–0.91) and ECG
changes (RR ¼ 0.65; 95% CI, 0.51–0.83) in SFI intervention
group when compared with control (Table 3).

Evaluation of publication bias

Begg’s and Egger’s test were performed based on studies with
data on the objective tumour response and performance status.
Both funnel plots and Begg’s and Egger’s tests (p< 0.05) sug-
gested the existence of publication bias among the included stud-
ies (Figure 6).

Discussion

TMCs have been developed alongside the Chinese history. In
recent decades, the application of TCMs in treating malignant
diseases is dramatically increasing. SFI is a formulation injection
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Figure 2. Risk of bias summary of 49 included studies.
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made from two Chinese medical materials Radix Astragali and
Codonopsis pilosula with a rate of 1:1 (Zhuang et al. 2012; Wang
et al. 2012). The two main ingredients of SFI have been widely
applied to treat traumas such as animal bites, wounds and burns,
small illnesses including poor appetite, fatigue and dyspepsia and

deadly disease like cancer for thousands of years (Jin et al. 2008;
Qi et al. 2008; Qian et al. 2010; Yang et al. 2013). With its anti-
oxidant, antitumour and enhanced immune function ability,
Chinese clinicians are confident in using SFI as adjunctive treat-
ment for patients with breast cancer undergoing chemotherapy

Figure 3. Comparison of objective tumor response rate (A) and performance status (B) between SFI intervention and control group.
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(Jin et al. 2008; Yang et al. 2013). However, in western countries,
researchers are still doubtful the effectiveness of SFI. Thus, the
present meta-analysis was conducted in an attempt to assess the
effect of SFI on breast cancer patients.

A total of 49 studies were included in the meta-analysis,
which we believed to be the largest one by far on this topic.
Results showed that, with the help of the SFI, the objective
tumour response rate and performance status were significantly
improved, indicating a better curative effect and quality of life in
patients treated with chemotherapy plus SFI. The antitumour
mechanism of SFI is still unclear. Research suggested that SFI
could inhibit the proliferation of tumour cells by inducing G2/M
cell cycle arrest (Tin et al. 2007). The introduction of chemother-
apy significantly improved the survival of breast cancer patients.
However, the acquired drug resistance might weaken the treat-
ment effect. Previous study also reported that SFI could re-sensi-
tized chemotherapy to tumour cells through the initiation of
mitochondrial apoptosis (Xiong et al. 2018). Based on the results
of this meta-analysis, SFI could be recommended as complemen-
tary treatment for breast cancer patients.

The immune system is the frontline of defence against cancer
in human and eliminates cancer cells from normal tissues.
However, chemotherapy has cytotoxic to normal cells and can
further induce immunodepression as chemotherapy unselectively

target both cancer and normal cells. SFI was found to be an
effective solution for repairing the immunity of cancer patients,
alleviating chemotherapy induced immunosuppression and pro-
longing patients survival (Yang et al. 2017). It was suggested that
the increases of NK, CD3þ, CD4þ and CD4þ/CD8þ ratio and
the decrease of CD8þ levels represented the improvement of
immunosuppressive status (Yang et al. 2017). Results from our
study demonstrated that SFI intervention had positive effect on
enhancing immune function and alleviating the damage caused
by chemotherapy with enhanced NK, CD3þ, CD4þ levels and
CD4þ/CD8þ ratio. Sensitivity analysis was performed with NK,
CD3þ, CD4þ, CD8þ data due to high I2 values, and the study of
Nie was suspected to be the source of heterogeneity. By compar-
ing the study design of Nie with other included studies, we
found that Nie et al. (2005) utilized a NVB chemotherapy regi-
men and SFI was only given 7 d for only one cycle, which is
much shorter than others. The treatment duration of SFI and the
combination of SFI with different chemotherapy might influence
its effect on breast cancer patients. Further research is needed
concerning these aspects.

The concomitant toxicity and adverse side effects is another
unsolved problem related to the use of chemotherapy. Some
complications not only have a negative impact on physical and
metal healthy, but also are predictors of cancer patients’ survival.

Table 2. Results of regression meta-analysis.

Chemotherapy regimen Timing of experiment Treatment duration

Objective tumour response
Coefficient 0.023 0.038 0.014
Standard error 0.023 0.052 0.024
t 1.01 0.74 0.60
p Value 0.327 0.468 0.553
[95%CI] �0.024 to 0.071 �0.070 to 0.147 �0.035 to 0.064

Performance status
Coefficient 0.021 0.225 �0.214
Standard error 0.074 0.218 0.132
t 0.23 1.03 �1.61
p Value 0.825 0.319 0.127
[95%CI] �0.180 to 0.229 �0.241 to 0.691 �0.496 to 0.068

CD3þ

Coefficient �2.566 1.886 �2.334
Standard error 1.253 1.594 1.227
t �2.05 1.18 �1.90
p Value 0.080 0.276 0.099
[95%CI] �5.529 to 0.396 �1.885 to 5.657 �5.235 to 0.567

CD4þ

Coefficient �0.077 0.727 �0.261
Standard error 0.382 0.477 0.351
t �0.20 1.52 �0.75
p Value 0.844 0.158 0.473
[95%CI] �0.928 to 0.774 �0.335 to 1.790 �0.335 to 0.519

CD8þ

Coefficient �0.077 0.727 �0.261
Standard error 0.382 0.477 0.350
t �0.20 1.52 �0.75
p Value 0.844 0.158 0.473
[95%CI] �0.928 to 0.774 �0.335 to 1.790 �1.042 to 0.519

CD4þ/CD8þ

Coefficient �0.055 �0.014 �0.037
Standard error 0.024 0.029 0.021
t �2.23 �0.48 �1.73
p Value 0.049 0.639 0.115
[95%CI] �0.110 to �0.001 �0.079 to 0.051 �0.085 to 0.011

NK
Coefficient �4.417 3.609 �3.430
Standard error 4.467 4.129 2.244
t �0.99 0.87 �1.53
p Value 0.361 0.416 0.177
[95%CI] �15.349 to 6.515 �6.500 to 13.708 �8.922 to 2.061
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Therefore, it is urgently needed to reduce the incidence of
chemotherapy-related side effects. The detoxication of SFI com-
bined with chemotherapy was also proven in our study. Data
showed that SFI intervention played an important part in reduc-
ing incidence of leucopenia, thrombocytopenia, haemoglobin
reduction, liver dysfunction, gastrointestinal reaction, nausea and
vomiting, bone marrow suppression and ECG changes. The
effect of SFI on renal disorder required larger sample
size analysis.

The findings of our meta-analysis were consistent with a pre-
vious study. Lv et al. (2015) concluded that SFI combined with
chemotherapy in treating breast cancer can enhance the immun-
ity of patients and further improve the clinical efficacy and safety
(Lv et al. 2015). However, the study of Lv only included 18 trails
and each subgroup contained less than ten pairs of data
which limited the credibility of the results. Our study enrolled
up to 49 studies for data pooling, which would be favourable
in a systematic review and meta-analysis (Gopalakrishnan and

Figure 4. Comparison of immune function between SFI intervention and control group. A: CD3
þ; B: CD4

þ; C: CD8
þ; D: CD4

þ/CD8
þ ratio; E: NK.
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Figure 5. Comparison of blood system between SFI intervention and control group. A: white blood cells; B: haemoglobin; C: platelet.

Table 3. Efficacy of SFI intervention on blood system.

Toxicity and adverse side effects N RR 95% CI p I2-value (%)

Haematological toxicity
Leucopenia 20 0.76 0.68, 0.85 <0.0001 9.8
Thrombocytopenia 10 0.73 0.59, 0.90 0.0003 0
Haemoglobin reduction 7 0.61 0.43, 0.87 <0.0001 0

Non-hematologic toxicity
Liver dysfunction 11 0.50 0.37, 0.70 0.02 0
Gastrointestinal reaction 8 0.74 0.65, 0.85 <0.001 52.4
Renal disorder 3 0.57 0.17, 1.90 0.943 0
Nausea and vomiting 12 0.63 0.51, 0.77 <0.001 0
Bone marrow suppression 7 0.68 0.51, 0.91 <0.0001 0
ECG changes 7 0.65 0.51, 0.83 <0.0001 55.3

Figure 6. Publication bias of objective tumor response rate and performance status.
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Ganeshkumar 2013). Also, meta-regression analysis based on
chemotherapy regimen, timing of experiment and treatment dur-
ation was performed, and the three factors were proved to be
irrelevant to the heterogeneity among studies.

Nevertheless, several limitations still existed in the current
analysis. The inclusion of low-quality publications might intro-
duce bias in the analysis. Quality assessment showed that most
of the included studies scored less than three according to the
Jadad scale. Among these low-quality studies, the description of
detailed procedure of randomization, methods of allocation con-
cealment and the use of blinding interpretation were missing,
which might bring about selection bias and overestimation of the
SFI treatment effect. Also, the Begg’s and Egger’s test demon-
strated that there was publication bias among the included stud-
ies. Although both English and Chinese databases were searched,
none of the English publications were included, which might
induce language bias. Moreover, our study only involved breast
cancer patients from Chinese, thus the conclusion might only be
applicable for Chinese ethnicity. Whether SFI is effective in other
ethnicities still need further investigation as different body struc-
tures, life styles or other factors might affect the performance
of SFI.

Conclusions

Based on the evidence of the meta-analysis, the application of
SFI could improve curative effect of chemotherapy with
increased objective response rate, enhanced immune function
and reduced toxic side effects. Although our study revealed
promising results of SFI in treating breast cancer, a lot is still
unknown regarding the mechanism, dosage, treatment duration
and induced side effects. Therefore, the results of this meta-ana-
lysis should be interpreted with caution. However, we cannot
ignore the fact that our meta-analysis still provides useful infor-
mation of SFI in clinical practice. Further high quality, placebo-
controlled and double-blinded clinical trials with larger sample
size and proper randomization and allocation concealment are
required to verify our results.
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