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Background. Immunosuppression is a well-recognised complication of chemotherapy in cancer patients. We assemble the clinical
evidence that SQI, an adjuvant drug for lung cancer and gastric cancer which was widely prescribed in China, interventions
could increase objective tumour response and regulate immunity in cancer patients undergoing chemotherapy. Methods. We
undertook a systemic review of the clinical data from randomised controlled trials up to September 2015 in which a SQI
intervention was compared with a control arm in patients undergoing conventional chemotherapy. Revman 5.0 Software was used
for the data analysis. Results. 49 randomised controlled trials were included in the systematic review. The meta-analysis results
demonstrated that the SQI interventionwith conventional chemotherapy exhibited better therapeutic efficacy than the conventional
chemotherapy group with a statistically significant higher objective tumour response. Cotreatment with SQI could enhance NK,
CD3

+, CD4
+ level, and CD4

+/CD8
+ ratio comparing with the conventional chemotherapy group. Conclusions. The conclusions of

this review might suggest a high risk of bias due to the low quality and the limitation of cancer types in the included trials. A more
reliable conclusion regarding the immunoregulation of SQI could be reached based on more trials of higher quality.

1. Introduction

The prevalence of cancer continues to increase globally.
Although the mortality of cancer has been reduced through
advances in treatment such as chemotherapy, the adverse
reactions caused by chemotherapy such as cardiotoxicity,
myelosuppression, and immunosuppression have increased
[1]. It has been increasingly recognised that alternative
medicines might be another strategy, and western medicines
might not be the only answer while these issues remain
unsolved [2–5].

Shenqi Fuzheng injection (SQI) is an injection com-
prised of Codonopsis pilosula (Franch)Nannf. and Astragalus
membranaceus (Fisch.) Bunge [6] and was approved by
the State Food and Drug Administration of the People’s
Republic of China (SFDA) in 1999. As an adjuvant drug
for lung cancer and gastric cancer, its efficacy is shown

in tonifying qi and strengthening the body’s resistance.
Researches indicated that SQI could improve the peripheral
blood T cell subsets, promote macrophage proliferation, and
alleviate immunosuppression caused by chemotherapy [7,
8]. Currently, there are many published trials about SQI
combined with chemotherapy for the treatment of cancers;
some of these trials have shown that SQI could improve
tumour response and increase immunity indicators [7–10].
However, little is known about SQI outside of China, and
there has not been a systematic evaluation on its effects on
immunity until now.The hypothesis of this paper was SQI, an
adjuvant drug for lung cancer and gastric cancer which was
widely prescribed in China, could make a critical difference
in alleviating chemotherapy-associated immunosuppression.

This paper presents a systematic review in an effort to clar-
ify if SQI in combinationwith conventional chemotherapy for
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cancer patients increases the objective tumour response and
relative immunity parameters.

2. Materials and Methods
2.1. Search Strategy. According to guidelines from theCochrane
collaboration [11], a literature search of PubMed, CNKI (China
national knowledge infrastructure, http://www.cnki.net/),
VIP (ChongqingVIP InformationCo., Ltd, http://www.cqvip
.com/), and Wanfang (http://www.wanfangdata.com.cn/)
from 1999 (SQI launch) to September 2015 was performed.
The search strategy “((((cancer) OR tumour)) AND shenqi
fuzheng injection) AND immune” was adapted for each
database. Papers were limited to clinical research in Chinese
or English.

2.2. Inclusion and Exclusion Criteria. The studies were
included if (1) the study was a randomised controlled trial
comparing a SQI plus chemotherapy treatment group with a
chemotherapy control group; (2) the patients were diagnosed
as having cancer with the age, gender, race, cancer type,
and pathological classification and chemotherapy regimens
were unlimited; (3) the invention was SQI intravenous drip
infusion on the basis of conventional chemotherapy adopted
by the control group; the initial time, dosage, and course of
medicine treatment were unrestricted; (4) studies contained
at least one of the following clinical data points: objective
tumour response (the 4-point WHO scale was adopted [12]),
natural killer cell (NK), matured T lymphocytes (CD3

+),
inducer lymphocyte/helper T lymphocyte (CD4

+), suppres-
sor T cell/cytotoxic T cell (CD8

+) level, andCD4
+/CD8

+ ratio;
(5) the reported data included estimated relative risk (RR)
and 95% confidence intervals (CIs) for each outcome; (6) in
the case of duplicate publications, the maximum sample size
version was included.

Studies were excluded if they met any of the following
criteria: (1) the studies were case series, case reports, or
clinical reports concerning radiotherapy or surgery; (2) the
paper used SQI in combination with other herbal medicines
or chemical drugs; (3) the articles exhibited no outcomes
concerning objective tumour response and immunity index
or were presented as an abstract only.

2.3. Data Extraction and Methodological Quality Assessment.
Data were independently extracted by two reviewers (Y. Y.
andW.T.) using a data collection table. All discrepancies were
resolved by consensus. For the systematic review, all data on
patient characteristics (number, gender, age, and oncological
category), treatment and invention details (chemotherapy
regimens, schedule, and course of SQI invention), and
clinical outcomes were extracted. The following outcomes
were extracted: objective tumour response and immunity
indicators including NK, CD3

+, CD4
+, and CD8

+ levels, and
CD4

+/CD8
+ ratio. The quality of the studies included in the

analysis was assessed independently by two reviewers (Y. Y.
and W. T.). The methodological quality of the studies was
assessed using themodified Jadad scale, an instrument devel-
oped and validated to assess the quality of clinical trials by
evaluating randomization, blinding, withdrawals/dropouts,
and randomization concealment [13, 14].

2.4. Data Synthesis and Statistical Analysis. Heterogeneity
between studies was assessed by measuring inconsistency
(𝐼2). When 𝐼2 < 50%, the fixed-effects model was used to cal-
culate the relative ratio (RR) and the 95% confidence intervals
(CIs). Otherwise, a random-effects model was used [15]. The
publication bias was examined by using funnel plots. A forest
plot was built to show the overall effect of the intervention
against control. Statistical analyses were performed using
RevMan 5.0 (Cochrane Information Management System,
Oxford, United Kingdom (UK)) [11], and 𝑃 < 0.05 was
considered statistically significant.

3. Results

3.1. Description of Studies. A total of 415 studies were identi-
fied through the search of databases. 251 studies were retained
after the first screening based on the title and abstract. A
total of 131 studies were excluded according to the inclusion
and exclusion criteria. Among the studies that were retained,
73 randomised controlled trials were selected after full-
text assessment. Forty-nine of the 73 studies were classified
into three main categories: 20 trials of lung cancer [16–
34], 23 trials of digestive tract cancer [35–56], and 6 trials
of breast cancer [8, 57–61] as shown in Figure 1. For lung
cancer, 20 trials included 1597 patients with a median age
ranging from 43 to 66.5. A dominance of non-small cell
lung cancer existed (18/20, 90%), and the small cell lung
cancer accounted for 10%. Platinum-based chemotherapy
represented by paclitaxel plus cisplatin was the primary
chemotherapy (10/20, 50%). Other chemotherapy regimens
contain vinorelbine plus cisplatin, gemcitabine plus cisplatin,
and docetaxel plus cisplatin. Regarding digestive tract cancer,
23 studies consisted of 1656 patients with the median age
range of 45 to 65.9. Colon cancer, colorectal cancer, gastric
cancer, gastrointestinal cancer, and oesophageal cancer were
all included in digestive tract cancer. Oxaliplatin and 5-Fu
based chemotherapy regiments were widely used in clinic.
Six articles were focused on breast cancer with 1656 female
patients in a median age of 42 to 56.1. Anthracycline-based
chemotherapywas the conventional chemotherapeutic agent.
According to the modified Jadad scale [14], the methodology
of all studies was low quality with a quality score of 3 or under
3. All the clinical details of the 49 included studies were listed
in Table 1. The remaining 24 studies which included 10 kinds
of cancers like leukaemia, cervical cancer, and ovarian cancer
were not included in the meta-analysis because of the lack of
samples.

3.2. Safety Evaluation of Combination Medication of SQI
and Chemotherapy. All articles included in themeta-analysis
evaluated the safety of the combination medication of SQI
and chemotherapy regiments. Detailed safety evaluation
information on the combination medication of SQI and
chemotherapy agents showed in Table 2. The conclusion
could be drawn from the table that gastrointestinal reactions
and routine blood indexes decreases were the primary and
most mentioned phenomena.

http://www.cnki.net/
http://www.cqvip.com/
http://www.cqvip.com/
http://www.wanfangdata.com.cn/


Evidence-Based Complementary and Alternative Medicine 3

Ta
bl
e
1:
Ch

ar
ac
te
ris

tic
sa

nd
qu

al
ity

of
pa
tie

nt
si
n
in
clu

de
d
stu

di
es
.

St
ud

y
N
(T
/C
)

G
en
de
r(
M
/F
)

A
ge

(y
ea
rs
)

Ca
nc
er

ty
pe

Ch
em

ot
he
ra
py

(T
&
C)

SQ
Ii
nv
en
tio

n
(T
)

C
ou

rs
e

In
di
ca
to
r

Ja
da
d
sc
or
e

Re
n
20
15

[1
6]

42
/4
2

T:
24
/18

;
T:

61
.5
7
±
5.
69
;

N
SC

LC
PP

25
0m

L,
iv
gt
t,
qd

,1
0d

21
d

A
B
C
F

2
C:

25
/17

C:
62
.53
±
6.
21

Re
n
20
14

[2
0]

65
/7
2

T:
43
/2
2;

T:
66
.5
±
15
.3
;

N
SC

LC
TP

50
m
L,
iv
gt
t,
qd

,2
4d

21
d

B
C
D
E

2
C:

46
/2
6

C:
65
.9
±
14
.7

W
an
g
an
d
D
ou

20
14

[19
]

41
/4
1

T:
31
/10

;
T:

56
.1
±
4.
6;

N
SC

LC
N
P

25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
C
D
E
F

2
C:

29
/12

C:
55
.7
±
5.
1

Sh
an

et
al
.2
01
4
[2
1]

40
/4
0

T:
18
/2
2;

T:
58
.4
±
2.
1;

N
SC

LC
D
P

25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
B
C
D
E
F

2
C:

26
/14

C:
58
.4
±
2.
1

Yu
an

20
14

[1
8]

35
/3
4

N
N

N
SC

LC
TP

25
0m

L,
iv
gt
t,
qd

,2
4d

21
d

C
D
E
F

3

Zh
ao

20
14

[1
7]

51
/5
1

T:
33
/18

;
T:

65
.0
8
±
6.
53
;

N
SC

LC
G
P

25
0m

L,
iv
gt
t,
qd

,2
4d

21
d

A
B

2
C:

29
/2
2

C:
64

.7
2
±
6.
43

W
an
g
et
al
.2
01
3
[2
2]

28
/2
8

T:
16
/12

;
T:

59
.14
±
8.
16
;

SC
LC

D
P

25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
C
D
F

2
C:

18
/10

C:
54
.17
±
9.2

3
Li

20
12

[2
4]

25
/2
5

N
55

N
SC

LC
G
P

25
0m

L,
iv
gt
t,
qd

,1
0d

10
d

A
2

Ao
et
al
.2
01
2
[2
6]

30
/2
5

N
56

N
SC

LC
TP

25
0m

L,
iv
gt
t,
qd

,2
4d

21
d

B
C
D
E
F

3
Q
ia
o
20
12

[2
3]

30
/3
0

36
/2
4

61
.2

N
SC

LC
TP

50
m
L,
iv
gt
t,
qd

,2
4d

21
d

A
2

D
in
g
an
d
Ya
ng

20
12

[2
5]

35
/3
5

T:
20
/15

;
56
.7

N
SC

LC
TP

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
B
C
D
E
F

2
C:

22
/13

Li
u
an
d
Re

n
20
11
[2
7]

50
/5
0

51
/4
9

57
.1

N
SC

LC
Ta
xo
te
re

&
Ci
sp
la
tin

25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

B
C
D
E

2
Li
u
20
11
[2
8]

27
/2
7

36
/18

62
N
SC

LC
TP

60
m
L,
iv
gt
t,
qd

,2
4d

21
d

A
2

W
an
g
20
09

[2
9]

36
/3
8

T:
23
/13

;
N

SC
LC

D
P

25
0m

L,
iv
gt
t,
qd

,2
8d

21
d

A
B
C
F

2
C:

22
/16

Su
n
et
al
.2
00
7
[3
1]

34
/2
8

T:
21
/13

;
T:

58
;

N
SC

LC
TP

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

B
C
D
E
F

2
C:

20
/8

C:
56
.5

Li
n
an
d
Li

20
07

[3
2]

12
0/
12
0

N
N

N
SC

LC
N
P/
TP

25
0m

L,
iv
gt
t,
qd

,1
4d

28
d

A
B
F

2

Li
n
20
07

[6
2]

30
/3
0

T:
18
/12

;
T:

54
.2
;

N
SC

LC
N
P

25
0m

L,
iv
gt
t,
qd

,8
d

8d
B
D
E
F

2
C:

20
/10

C:
57
.3

W
an
g
et
al
.2
00
7
[3
0]

28
/2
7

37
/12

58
.6

N
SC

LC
N
P

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
B
C
D
E

2

Jia
ng

an
d
Zh

ua
ng

20
04

[3
3]

35
/3
2

T:
27
/8
;

T:
57
;

N
SC

LC
TP

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
B
C
D
E
F

2
C:

26
/6

C:
56

Li
20
04

[3
4]

25
/15

T:
15
/10

;
T:

43
;

N
SC

LC
N
P

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
B
D
E
F

2
C:

10
/5

C:
45

Zh
an
g
et
al
.2
01
5
[3
5]

43
/4
3

T:
28
/15

;
T:

63
.5
±
6.
7;

C
ol
on

ca
nc
er

XE
LO

X
25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
B
D
E
F

2
C:

29
/14

C:
64

.3
±
7.2

W
en

et
al
.2
01
4
[6
3]

15
/15

T:
12
/3
;

T:
59
.9
±
7.7

;
G
as
tr
ic
ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,1
0d

14
d

A
2

C:
11
/4

C:
59
.6
±
5.
6

Ya
n
et
al
.2
01
4
[3
6]

56
/5
6

T:
33
/2
3;

T:
56
.2
±
11
.3
;

C
ol
on

ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,5
d

14
d

C
D
E
F

2
C:

35
/2
1

C:
56
.9
±
10
.8

W
en

20
14

[3
7]

23
/2
3

T:
18
/5
;

66
G
as
tr
ic
ca
nc
er

XE
LO

X
25
0m

L,
iv
gt
t,
qd

,1
0d

21
d

A
2

C:
16
/7

W
an
g
20
14

[3
8]

42
/4
2

T:
23
/19

;
T:

64
.2
±
11
.3
;

G
as
tr
ic
ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,1
4d

28
d

A
2

C:
22
/2
0

C:
65
.9
±
3.
4



4 Evidence-Based Complementary and Alternative Medicine

Ta
bl
e
1:
C
on

tin
ue
d.

St
ud

y
N
(T
/C
)

G
en
de
r(
M
/F
)

A
ge

(y
ea
rs
)

Ca
nc
er

ty
pe

Ch
em

ot
he
ra
py

(T
&
C)

SQ
Ii
nv
en
tio

n
(T
)

C
ou

rs
e

In
di
ca
to
r

Ja
da
d
sc
or
e

H
an

et
al
.2
01
4
[3
9]

34
/3
4

38
/3
0

52
.6
±
4.
12

G
as
tr
ic
ca
nc
er

FO
LF

O
X6

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
C
D
E
F

2

W
an
g
20
13

[4
1]

38
/3
8

T:
25
/13

;
T:

53
.6
±
15
.8
;

G
as
tro

in
te
st
in
al
ca
nc
er

D
F

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
2

C:
24
/14

C:
55
.3
±
16
.2

Ta
n
et
al
.2
01
3
[4
2]

20
/2
0

28
/12

64
C
ol
on

ca
nc
er

XE
LO

X
25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
B
D
E
F

2

Jin
20
13

[4
3]

40
/4
0

T:
24
/16

;
T:

45
.0
±
12
.5
;

G
as
tr
ic
ca
nc
er

O
xa
lip

lat
in

&
5-
Fu

25
0m

L,
iv
gt
t,
qd

,5
d

5d
A
B
C
D
E
F

2
C:

23
/17

C:
44

.8
±
12
.5

Yi
n
an
d
Jia
ng

20
13

[4
0]

26
/2
7

T:
14
/12

;
59

G
as
tr
ic
ca
nc
er

SP
25
0m

L,
iv
gt
t,
qd

,2
4d

21
d

A
B
C
D
E
F

2
C:

13
/14

H
ua
ju
n
an
d
Xi
nm

ei
20
12

[4
5]

28
/2
8

33
/2
3

47
.5
±
3.
2

G
as
tro

in
te
st
in
al
ca
nc
er

FO
LF

O
X

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

C
D
E
F

2
Re

n
an
d
W
an
g
20
12

[4
4]

33
/3
2

30
/3
5

62
G
as
tr
ic
ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,1
4d

14
d

A
3

Li
u
an
d
H
an

20
11
[4
6]

45
/4
0

T:
25
/2
0;

T:
64

.8
±
7.0

;
G
as
tr
ic
ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,2
8d

28
d

B
C
D
E
F

2
C:

21
/19

C:
65
.1
±
6.
9

G
uo

et
al
.2
01
1[
47
]

30
/2
4

N
65
.4

C
ol
or
ec
ta
lc
an
ce
r

O
xa
lip

lat
in

&
5-
Fu

25
0m

L,
iv
gt
t,
qd

,7
d

14
d

A
B
C
D
F

2

Zh
an
g
et
al
.2
01
0
[4
8]

20
/2
0

T:
12
/8
;

T:
48
.5
±
12
.8
;

C
ol
or
ec
ta
lc
an
ce
r

FO
LF

O
X

25
0m

L,
iv
gt
t,
qd

,5
d

5d
D

2
C:

11
/9

C:
47
.6
±
11
.9

W
an
g
20
10

[5
0]

30
/3
0

T:
25
/5
;

T:
58
.0
±
2.
9;

G
as
tro

in
te
st
in
al
ca
nc
er

O
xa
lip

lat
in

&
5-
Fu

25
0m

L,
iv
gt
t,
qd

,1
4d

14
d

C
D
E
F

2
C:

24
/6

C:
58
.7
±
2.
6

Xu
20
10

[4
9]

30
/3
0

T:
24
/6
;

57
es
op

ha
ge
al
ca
nc
er

PF
25
0m

L,
iv
gt
t,
qd

,2
9d

28
d

D
E
F

2
C:

26
/4

Li
an
g
et
al
.2
00
9
[5
4]

76
/7
6

T:
50
/2
6;

53
C
ol
or
ec
ta
lc
an
ce
r

FO
LF

O
X

25
0m

L,
iv
gt
t,
qd

,1
0d

21
d

A
F

3
C:

51
/2
5

N
ie
ta
l.
20
09

[5
2]

70
/6
5

T:
44

/2
6;

59
C
ol
or
ec
ta
lc
an
ce
r

FO
LF

O
X

25
0m

L,
iv
gt
t,
qd

,1
7d

14
d

C
D
E
F

2
C:

42
/2
3

Zh
a n
g
et
al
.2
00

9
[5
1]

40
/3
6

N
56
.3

C
ol
on

ca
nc
er

FO
LF

O
X4

25
0m

L,
iv
gt
t,
qd

,7
d

14
d

D
E
F

2
Li
u
an
d
G
on

g
20
09

[5
3]

30
/3
0

38
/2
2

62
.5

G
as
tr
ic
ca
nc
er

O
xa
lip

lat
in

&
5-
Fu

25
0m

L,
iv
gt
t,
qd

,1
4d

14
d

D
E
F

2

W
an
g
et
al
.2
00
8
[5
5]

40
/4
0

T:
22
/18

;
T:

57
.3
4
±
16
;

G
as
tro

in
te
st
in
al
ca
nc
er

FO
LF

O
X6

25
0m

L,
iv
gt
t,
qd

,7
d

14
d

D
E
F

2
C:

22
/18

C:
57
.4
4
±
16

Su
n
et
al
.2
00
2
[5
6]

46
/3
2

45
/3
2

49
.6

G
as
tro

in
te
st
in
al
ca
nc
er

O
xa
lip

lat
in

&
5-
Fu

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
C
D
F

2

W
an
g
20
13

[5
7]

38
/3
8

0/
76

T:
45
.5
±
9.8

;
Br
ea
st
ca
ce
r

CA
F

25
0m

L,
iv
gt
t,
qd

,1
4d

21
d

A
2

C:
45
.2
±
9.8

Yu
an

et
al
.2
00
8
[5
9]

38
/3
5

0/
73

N
Br
ea
st
ca
ce
r

CA
F

25
0m

L,
iv
gt
t,
qd

,2
0d

20
d

B
C
D
E
F

2
Zh

u
et
al
.2
00
8
[5
8]

32
/2
4

0/
56

52
.5

Br
ea
st
ca
ce
r

CE
F

25
0m

L,
iv
gt
t,
qd

,1
0d

21
d

D
E
F

2
H
ua
ng

et
al
.2
00
8
[6
0]

30
/3
0

0/
60

47
Br
ea
st
ca
ce
r

CT
F

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
C
D
E
F

3

D
ai
et
al
.2
00
8
[8
]

65
/6
5

0/
13
0

T:
45
.5
±
26
.8
;

Br
ea
st
ca
ce
r

CE
F

25
0m

L,
iv
gt
t,
qd

,2
1d

21
d

A
B
C
D
E
F

2
C:

46
.1
±
27
.5

Li
an
d
M
a2

00
4
[6
1]

40
/3
5

0/
75

5.
46

Br
ea
st
ca
ce
r

N
E

25
0m

L,
iv
gt
t,
qd

,1
0d

28
d

A
B
C
D
E
F

2
T:

th
et
ria

ls
w
he
re

aS
Q
Ii
nt
er
ve
nt
io
n
w
as

co
nd

uc
te
d;
C:

th
ec

on
tro

lg
ro
up

so
fp

at
ie
nt
sw

ith
re
gu
la
rc

he
m
ot
he
ra
py
.N

SC
LC

:n
on

-s
m
al
ll
ce
ll
lu
ng

ca
nc
er
;S
CL

C:
sm

al
ll
ce
ll
lu
ng

ca
nc
er
;P

P:
pe
m
et
re
xe
d
di
so
di
um

&
ci
sp
lat
in
e;
TP

:t
ax
ol
&
ci
sp
lat
in
;N

P:
na
ve
lb
in
e&

ci
sp
la
tin

;D
P:

do
ce
ta
xe
l&

ci
sp
lat
in
;G

P:
ge
m
ci
ta
bi
ne

&
ci
sp
la
tin

;X
EL

O
X:

ox
al
ip
la
tin

an
d
ca
pe
ci
ta
bi
ne
;F
O
LF

O
X:

ox
al
ip
lat
in
,l
eu
co
vo
rin

ca
lc
iu
m

an
d
flu

or
ou

ra
ci
l;

D
F:
ci
sp
la
tin

,le
uc
ov
or
in
ca
lc
iu
m
an
d
5-
Fu

;S
P:
ci
sp
la
tin

an
d
flu

or
ou

ra
ci
ld
er
iv
an
t;
PF

:c
isp

lat
in
an
d
5-
Fu

;C
A
F:
cy
clo

ph
os
ph

am
id
e,
ad
ria

m
yc
in
an
d
flu

or
ou

ra
ci
l;C

EF
:c
yc
lo
ph

os
ph

am
id
e,
ep
iru

bi
ci
n
an
d
flu

or
ou

ra
ci
l;

CT
F:
cy
clo

ph
os
ph

am
id
e,
pi
ra
ru
bi
ci
n
an
d
5-
Fu

;N
E:

na
ve
lb
in
ea

nd
ep
iru

bi
ci
n.

A
ob

je
ct
iv
et
um

or
re
sp
on

se
;B

na
tu
ra
lk
ill
er

ce
ll
(N

K)
le
ve
l;
C
m
at
ur
ed

T
ly
m
ph

oc
yt
es

(C
D
3
+
)c

el
ll
ev
el;

D
in
du

ce
rl
ym

ph
oc
yt
e/
he
lp
er

T
ly
m
ph

oc
yt
e(
CD

4
+
)l
ev
el;

E
su
pp

re
ss
or

T
ce
ll/
cy
to
to
xi
cT

ce
ll
(C

D
8
+
)c
el
ll
ev
el;

F
CD

4
+
/C

D
8
+
ra
tio

.



Evidence-Based Complementary and Alternative Medicine 5

Ta
bl
e
2:
Th

ed
et
ai
le
d
sa
fe
ty
ev
al
ua
tio

n
ou

tc
om

ei
n
co
m
bi
na
tio

n
m
ed
ic
at
io
n
of

SQ
Ia
nd

ch
em

ot
he
ra
py

ag
en
ts.

Ca
nc
er

G
as
tro

in
te
st
in
al
re
ac
tio

n
Ro

ut
in
eb

lo
od

in
de
xe
s

LI
RI

KP
S

Pe
rip

he
ra
l

ne
rv
et
ox
ic
ity

O
ra
l

ul
ce
r

H
ai
r

lo
ss

Fe
ve
r

Ph
leb

iti
s

H
FS

N
V

A
no

re
xi
a

D
ia
rr
he
a

W
BC
↓

RB
C↓

H
G
B↓

PL
T↓

N
EU
↓

Lu
ng

ca
nc
er

8
[1
6,
19
,

20
,2
3,
24
,

28
–3
0]

5
[1
3,
14
,

30
,3
3,

34
]

6
[1
6,
19
,

20
,2
3,

29
,3
0]

13
[1
6,

18
–

20
,2
2,

23
,2
6,

28
–3
1,

33
,3
4]

N

11
[19

,2
0,

22
–

24
,2
6,

28
–

31
,3
3]

11
[19

,2
0,

22
–

24
,2
6,

28
–

31
,3
3]

N
1[
22
]

2
[1
6,
22
]

10
[1
7–

19
,2
1,

22
,2
4,

29
,3
0,

32
,3
3]

1[
20
]

N
N

2
[1
6,
28
]

N
N

D
ig
es
tiv

e
tr
ac
t

ca
nc
er

14
[3
7–

39
,4
1,
43
,

44
,4
6–

50
,5
2–

54
]

5
[3
8,
41
,

43
,4
4,

48
]

10
[3
8,
41
,

43
,4
4,

46
–4

9,
53
,5
4]

12
[3
6,

37
,4
0,

46
,4
7,

49
–

54
,5
6]

1[
36
]

6
[3
6,

37
,4
0,

49
,5
3,

56
]

12
[3
6,

37
,3
9,

40
,4
6,

47
,4
9,

51
–

54
,5
6]

N

11
[3
7,

43
,4
4,

46
–

52
,5
4]

8
[3
7,
43
,

44
,4
6,

48
,4
9,

52
,5
4]

10 [3
5–

37
,4
2,

46
,4
7,

49
,5
0,

52
,5
4]

4
[3
8,
39
,4
7,

54
]

2
[4
6,
54
]

3
[4
3,

46
,5
4]

2
[4
6,
52
]

N
2
[4
3,

46
]

Br
ea
st

ca
nc
er

3
[8
,5
7,
61
]

1[
8]

2
[8
,6
1]

5
[ 8
,

57
,5
8,

60
,6
1]

N
3
[8
,

57
,5
8]

3
[8
,

58
,6
1]

N
2
[5
7,

61
]

2
[5
7,
61
]

3
[5
7,

60
,6
1]

N
N

2
[5
7,
61
]

N
1[
61
]

N

N
V:

na
us
ea

an
d
vo
m
iti
ng

;L
I:
liv
er

in
ju
ry
;R

I:
re
na
li
nj
ur
y;

KP
S:
Ka

rn
of
sk
y
pe
rfo

rm
an
ce

sc
or
e;
W
BC

:w
hi
te

bl
oo

d
ce
ll;

RB
C:

re
d
bl
oo

d
ce
ll;

H
G
B:

he
m
og
lo
bi
n;

PL
T:

pl
at
ele

t;
N
EU

:n
eu
tro

ph
il;

H
FS

:h
an
d-
fo
ot

sy
nd

ro
m
e;
N
:n
ot

m
en
tio

ne
d.



6 Evidence-Based Complementary and Alternative Medicine
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Articles through title
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Articles reviewed by
full text
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Article included:
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Lung caner
RCT

(n = 20)

Digestive cancer
RCT

(n = 23)

Breast cancer
RCT

(n = 6)

Other cancer
RCT

(n = 24)

Excluded articles: total n = 131

Redundant publication: n = 65

Cell trials: n = 4

Animal trials: n = 13

Clinical experiences: n = 6

Literature review: n = 12

n = 26Surgery, radiotherapy:
Multidrug application: n = 5

Figure 1: Flow chart of literature screening.

3.3.TheResults ofMeta-Analysis for Clinical Outcomes in Lung
Cancer Patients: Objective Tumour Response and Immunity
Indicators. In 12 clinical trials concerning objective tumour
response in lung cancer patients [16, 17, 19, 21–25, 28–30, 34],
there were 406 patients in the SQI intervention group and
399 patients with conventional chemotherapy in the control
group.The results showed that the objective tumour response
in the SQI intervention group was better than in the control
group (RR = 1.28, 95% CI 1.09–1.49, 𝑃 = 0.002).

According to 14 clinical trials [16–18, 20, 21, 25–27, 29–31,
33, 34] including 536 patients in the SQI intervention group
and 519 lung cancer patientswith conventional chemotherapy
as control group, the NK levels were significant improved
by SQI intervention (RR = 7.64, 95% CI 5.17–10.11, 𝑃 <

0.00001). In 14 clinical trials [16, 18–22, 25–27, 29–31, 33]
including 529 patients in the SQI intervention group and 522
patients with conventional chemotherapy, CD3

+ cell levels
were dramatically improved by SQI (RR = 12.23, 95% CI
6.56–17.90, 𝑃 < 0.0001). For the CD4

+ cell levels in lung
cancer, there were 14 clinical trials [16, 18–22, 25–27, 30, 31,
33, 34] including 518 patients in the SQI intervention and 499
patients with conventional chemotherapy. SQI intervention
preceded the control group in improving the CD4

+ cell
levels with RR = 9.99, 95% CI 6.00–13.97, 𝑃 < 0.0001.
There were 12 clinical trials [16, 18, 19, 21, 22, 25, 26, 29,
31, 33, 34] including 411 patients in SQI intervention and
388 patients with conventional chemotherapy mentioned
about the CD4

+/CD8
+. The results showed that the SQI
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intervention group was superior to the control group in
improving the CD4

+/CD8
+ ratio (RR = 0.27, 95% CI 0.21–

0.33,𝑃 < 0.00001).Thirteen trialsmentioned about CD8
+ cell

levels. However, no statistical significance appeared between
490 patients in the SQI intervention group and 471 patients
with conventional chemotherapy. The details concerning the
results of the meta-analysis for clinical outcomes in lung
cancer patients were illustrated in Figure 2.

3.4. The Results of Meta-Analysis for Clinical Outcomes in
Digestive Tract Cancer Patients: Objective Tumour Response
and Immunity Indicators. Regarding the objective tumour
response in digestive tract cancer, there were 11 studies
including 397 patients in the SQI intervention group and
403 patients with conventional chemotherapy [37–41, 43,
44, 47, 54, 56]. The objective tumour response in the SQI
intervention group was better than control (RR = 1.32, 95%
CI 1.15–1.52, 𝑃 < 0.0001).

Regarding the NK level variations in digestive tract
cancer, there were 6 clinical trials [35, 40, 42, 46, 47, 55]
including 204 patients in the SQI intervention group and
194 patients with conventional chemotherapy as control. SQI
could significantly improving the NK levels versus control
(RR = 8.02, 95% CI 4.55–11.49, 𝑃 < 0.00001). In 10 clinical
trials [36, 39, 40, 43, 45–47, 50, 52, 56] including 405 patients
in the SQI intervention and 376 patients with conventional
chemotherapy, the CD3

+ cell levels in digestive tract cancer
were statistically significant improved by SQI (RR = 9.12, 95%
CI 7.00–11.25, 𝑃 < 0.0001). SQI could also improve CD4

+ cell
levels according to 16 trials [35, 36, 39, 40, 42, 43, 45–47, 49–
53, 55, 56] including 608 patients in the SQI intervention
and 575 patients with conventional chemotherapy (RR = 7.82,
95% CI 6.20–9.43, 𝑃 < 0.0001). The CD4

+/CD8
+ ratio was

improved by SQI in 16 clinical trials [35, 36, 39, 40, 42, 43, 45–
47, 49–56] which include 684 patients in the SQI intervention
and 651 patients with conventional chemotherapy (RR = 0.33,
95% CI 0.26–0.41, 𝑃 < 0.0001). Sixteen trials mentioned
about CD8

+ cell levels. There was no statistical significance
between 608 patients in the SQI intervention group and 575
patients with conventional chemotherapy. The results of the
meta-analysis for clinical outcomes in digestive tract cancer
patients were illustrated in Figure 3.

3.5. The Results of Meta-Analysis for Clinical Outcomes in
Breast Cancer Patients: Objective Tumour Response and
Immunity Indicators. Regarding the objective tumour
response in breast cancer, there were 4 trials including 173
patients in the SQI intervention group and 154 patients with
conventional chemotherapy as control [8, 57, 60, 61]. The
objective tumour response in the SQI intervention group was
better than control (RR = 1.31, 95% CI 1.07–1.60, 𝑃 = 0.008).
The NK level was significantly improved by SQI according
to 3 clinical trials [8, 59, 61] which include 143 patients
in SQI intervention and 131 patients with conventional
chemotherapy (RR = 6.11, 95% CI 3.61–8.61, 𝑃 < 0.00001).
Regarding the CD3

+ cell levels, there were 4 clinical trials
[8, 59–61] including 173 patients in SQI intervention and 161
patients with conventional chemotherapyThe results showed
that the SQI intervention was superior to the control in

improving the CD3
+ cell levels (RR = 4.82, 95% CI 2.25–7.38,

𝑃 = 0.0002).The CD4
+ cell levels was improved by SQI based

on 5 clinical trials [8, 58–61] including 205 patients in the
SQI intervention group and 185 patients with conventional
chemotherapy (RR = 6.58, 95% CI 1.60–11.56, 𝑃 = 0.010).
The CD4

+/CD8
+ ratio was also improved by SQI from the

same 5 clinical trials mentioned above [8, 58–61] (RR = 0.33,
95% CI 0.07–0.59, 𝑃 = 0.01). Meanwhile, the CD8

+ cell
levels were not significantly decreased by SQI [8, 58–61]. The
details were illustrated in Figure 4.

3.6. Evaluation of Publication Bias. Figure 5 showed the
funnel plot based on studies with data on the objective
tumour response in lung cancer, digestive tract cancer, and
breast cancer patients.The funnel plots indicated asymmetry,
which might be due to an insufficient number of trials
and significant statistical heterogeneity, suggesting that there
might be publication bias.

4. Discussion

SQI, a formulation injection made from Chinese medical
materials throughmodern preparation technology, is the rep-
resentative Chinese medicine formula of nourishing vitality
and has been used for adjuvant treatment of lung cancer
and gastric cancer since being approved by the SFDA in
China in 1999. SQI is given by intravenous drip once per day
and initiated three days before chemotherapy. SQI is widely
used in clinical practice and had excellent performance from
market prospects, achieving sales of 268 million in 2010
and generating approximately 1.3 billion in 2014 [64, 65].
Although its specifications declared that the indications were
confined to lung cancer and gastric cancer, other types of
cancer patients have been given SQI as a combination drug
in the clinic. Its extensive application in the palliative care
of cancer was benefited from its definite constitution, stable
quality control, and accurate efficacy.

The immune system is the frontline of defense against
cancer in human and eliminates cancer cells from normal
tissues. Nevertheless, chemotherapy could cause normal
function damage by the unselective exhaustion of cancer and
normal cells. The activation of immune suppressor mech-
anisms often appears in cancer patients with chemother-
apy [66]. Temporary elimination of IL-10 could overcome
the immunosuppressive tumour barrier in mice [67]. The
therapeutical potential of the PD-1 and PD-L1 pathway,
which is important for T cell regulation in a variety of
infectious, autoimmune, and cancer models in mice, was
also maximised in recent years. PD-1 knockout mice develop
spontaneous autoimmunity [68]. However, the solution for
immunosuppression in cancer survivors with chemotherapy
remains unsolved but is urgently needed.

The clinical immunoserologic indexes mainly included
NK, CD3

+, CD4
+, and CD8

+ levels and CD4
+/CD8

+ ratio.
The increases of the NK, CD3

+, CD4
+, and CD4

+/CD8
+ ratio

and the decrease of the CD8
+ level showed improvement

of immunosuppressive status. It was demonstrated that SQI
interventions showed better performance than conventional
chemotherapy treatment in terms of improving immunity
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Figure 2: Forest plots of studies comparing Shenqi Fuzheng injection (SQI) invention groups and control groups, measuring the effect of
SQI on lung cancer patients including objective tumor response (a) and immunity indicators: NK (b), CD3

+ (c), CD4
+ (d), CD8

+ (e) level,
and CD4
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+ ratio (f).
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Figure 3: Continued.
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Figure 3: Forest plots of studies comparing Shenqi Fuzheng injection (SQI) invention groups and control groups, measuring the effect of
SQI on digestive tract cancer patients including objective tumor response (a) and immunity indicators: NK (b), CD3

+ (c), CD4
+ (d), CD8

+

(e) level, and CD4
+/CD8

+ ratio (f).



12 Evidence-Based Complementary and Alternative Medicine

2008 Dai et al.
2008 Huang et al.
2013 Wang D. J.

2004 Li and Ma
39.5% 
21.8% 

16.6% 
22.1% 

100.0% 

30 
61
35

28 

154 

15 
45 
29

30 
20 38 

65
40

13 
15 

16
30

1.59 [1.05, 2.39]
1.41 [1.04, 1.90]
1.15 [0.67, 1.99]
0.98 [0.62, 1.55]

1.31 [1.07, 1.60]

Experimental Control Risk ratio
Events Total Events Total Weight M-H, fixed, 95% CI

Risk ratio
M-H, fixed, 95% CIStudy or subgroup

173
74109

Total (95% CI)

Heterogeneity: 𝜏2 = 2.78, df = 3 (P = 0.43); I2 = 0%

Test for overall effect: Z = 2.66 (P = 0.008)

Total events

Favours control Favours experimental
0.2 0.5 1 2 5

(a)

36.89 6.74 

40

33.52 

6.5

35 29.2% 
42.56 4.16 65 36.15 4.27 61 47.3% 
41.1 10.6

38 

32.2

7.26 

35 23.6% 

143 131 100.0% 

2004 Li and Ma
2008 Dai et al.
2008 Yuan et al.

8.90 [4.97, 12.83]
6.41 [4.94, 7.88]
3.37 [0.15, 6.59]

Experimental Control
Total Total WeightStudy or subgroup Mean SD Mean SD

Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

6.11 [3.61, 8.61]Total (95% CI)

Heterogeneity: 𝜏2 = 2.87; 𝜒2 = 4.86, df = 2 (P = 0.09); I2 = 59%

Test for overall effect: Z = 4.79 (P < 0.00001) Favours control Favours experimental
−20 −10 0 10 20

(b)

18.6% 
40.4% 

65.57 
54.11
53.9

9.35 

9.6
4.31

40
65
30 62.15 

47.15
52.4

8.64 
5.22
10.9

30 
61
35

19.2% 
50.74 9.12 38 45.84 8.67 35 21.8% 

161 100.0% 

2008 Yuan et al.
2008 Huang et al.
2008 Dai et al.
2004 Li and Ma

Experimental Control
Total Total

WeightStudy or subgroup
Mean SD Mean SD

Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

173 

1.50 [−3.18, 6.18]
6.96 [5.28, 8.64]
3.42 [−1.14, 7.98]
4.90 [0.82, 8.98]

4.82 [2.25, 7.38]Total (95% CI)

Heterogeneity: 𝜏2 = 3.50; 𝜒2 = 6.30, df = 3 (P = 0.10); I2 = 52%

Test for overall effect: Z = 3.68 (P = 0.0002) Favours control Favours experimental
−10 −5 0 5 10

(c)

37.77 
39.97 
40.26

38

7.38 
6.25
5.15

8

38.79 7.26 
38 
30 
65
40

34.27 
24.19
33.84

35

7.12 
32 35.13 7.21 

1.23
4.53
7.3

21.0% 
20.6% 

35 

35 
30
61

19.7% 
24 19.1% 

19.5% 

205 185 100.0% 

3.00 [−0.46, 6.46]
6.42 [4.73, 8.11]

15.78 [13.50, 18.06]
3.50 [0.17, 6.83]
3.66 [−0.17, 7.49]

6.58 [1.60, 11.56]

Experimental Control
Total Total WeightStudy or subgroup Mean SD Mean SD

Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

2008 Huang et al.
2008 Yuan et al.
2008 Zhu et al.

2008 Dai et al.
2004 Li and Ma

Favours control Favours experimental
−10−20 0 2010

Total (95% CI)
Heterogeneity: 𝜏2 = 29.95; 𝜒2 = 67.93, df = 4 (P < 0.00001); I2 = 94%

Test for overall effect: Z = 2.59 (P = 0.010)

(d)

−2.20 [−4.83, 0.43]
1.63 [−0.00, 3.26]
−1.08 [−4.92, 2.76]
−4.75 [−7.26, −2.24]
2.79 [−0.64, 6.22]

−0.74 [−3.56, 2.07]

23.1% 
20.6% 

17.1% 
20.9% 
18.3% 

100.0% 

35 
30
61
35 

24 

185 205

5.12 
6.2

7.12 
5.19 
7.61 

33.64 
29.72
23.91
27.8

28.91 

4.13 
5.3

8.02 
28.89 
28.64
25.54
25.6

5.76 38 
30
65
40

31.7 4.53 32 

Experimental Control
Total Total WeightStudy or subgroup Mean SD Mean SD

Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

2008 Dai et al.
2008 Huang et al.
2008 Yuan et al.
2008 Zhu et al.

2004 Li and Ma

Total (95% CI)
Heterogeneity: 𝜏2 = 8.22; 𝜒2 = 22.72, df = 4 (P = 0.0001); I2 = 82%

Test for overall effect: Z = 0.52 (P = 0.60) Favours control Favours experimental
−20 −10 0 10 20

(e)

Figure 4: Continued.
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Figure 4: Forest plots of studies comparing Shenqi Fuzheng injection (SQI) invention groups and control groups, measuring the effect of
SQI on breast cancer patients including objective tumor response (a) and immunity indicators: NK (b), CD3

+ (c), CD4
+ (d), CD8

+ (e) level,
and CD4

+/CD8
+ ratio (f).
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Figure 5: The funnel plot analysis of publication bias on objective
tumor response data of lung cancer, digestive tract cancer, and breast
cancer patients.

parameters with enhanced NK, CD3
+, and CD4

+ levels and
CD4

+/CD8
+ ratio, suggesting that SQI had a good effect on

immune system damage caused by chemotherapy.
Nevertheless, all studies included in the analysis were

of low quality according to the Jadad scale. A random
allocation was mentioned in all Chinese-language articles;
however, the detailed methods of allocation concealment
were not described in any articles, which might have led to
selection bias and overestimation of the intervention effects.
Furthermore, the included trials lacked follow-up outcome
indicators to determine the long-term curative effect. The
majority of the included trials were classified into three
categories: lung cancer, digestive tract cancer, and breast
cancer.Therewere also studies scattered in other cancers such
as leukemia and cervical cancer [69–71].However, those trials
were insufficient for conducting a meta-analysis. The meta-
analysis of this paper showed comparatively higher hetero-
geneity for immunity indicators, which might be because the

studies included measured different treatment effects under
various cancers instead of measuring a single disease effect.

5. Conclusions

Although SQI intervention showed immunity enhancement
in chemotherapy cancer patients statistically, the meta-
analysis results in this paper should be prudently adopted
in clinical practice. Although placebo-controlled and double-
blinded clinical trials of sizeable samples regarding SQI
interventions should be conducted, this meta-analysis still
provides useful information for clinical practice.
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