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Abstract: Purpose: To assess the efficacy of combined therapy of chemotherapy and cytokine-induced killer (CIK)
cells on treatment of multiple types of soft tissue tumors with overall survival (OS). Methods: Pooling all data to-
gether, we assessed the effect of combination of chemotherapy and CIK cells therapy on 1-year, 2-year, 3-year and
5-year 0S. Similar subgroup was also performed on colorectal and gastric tumors. The overall odds ratio (OR) and its
corresponding 95% confidence interval (95% Cl) for each analysis were calculated, respectively. Results: For soft tis-
sue cancer, the chemotherapy plus CIK cells therapy significantly improved the 2-year, 3-year and 5-year OS (2-year:
OR=1.19, 95% CI: 1.01-1.41, P=0.039; 3-year: OR=1.35, 95% CI: 1.19-1.54, P=0.000; 5-year: OR=1.86, 1.32-2.63,
P=0.000), indicating better survivals occurred with the adjuvant CIK cells therapy 2 years, 3 years and 5 years after
treatment compared to the conventional chemotherapy alone. We performed the subgroup analysis in colorectal
and gastric tumors, the combination of chemotherapy and CIK cells therapy significantly improved the 5-year 0S
(OR=1.77, 95% Cl: 1.25-2.51, P=0.001) for gastric cancer patients with the chemotherapy plus CIK cells treatment,
whereas for colorectal cancer, it could not be improved after the combination therapy. Conclusion: The combination
of chemotherapy and CIK cells treatment improves the OS for patients with soft tissue cancer, especially for gastric
cancer patients. The combined therapy of chemotherapy and CIK cells treatment should be recommended for pa-
tients with multiple types of soft tissue tumors.
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Introduction

Soft tissue cancer whose family is composed
of gastrointestinal stromal tumor, soft tissue
sarcoma and desmoid-type fibromatosis can
arise in various soft tissues and a variety of
body sites[1].Gastric cancer, a kind of soft
tissue cancer, which is the most common
cancer in the Asian-Pacific region with approxi-
mate 1.2 million new cases and 609,051
deaths annually, has poor prognosis and is
resistant to chemo- and/or radiotherapy [2].
Colorectal cancer is the third most commonly
diagnosed cancer in humans. As dietary habits
have changed in recent years, the number of
cases of colon cancer has increased faster in
the Eastern world [3, 4]. Surgical resection with
or without adjuvant chemo- and/or radiation
therapy remains the important modality for

both gastric and colorectal cancers. However,
limited clinical benefits were observed, since
high rate of tumor metastasis and severe side
effects usually limit the efficacy of this anti-
cancer modality, even if current adjuvant che-
mo-radiation therapy has been shown to ext-
end patient survival in the presence of recur-
rent lesions [5, 6].

Recently, a variety of immunotherapeutic app-
roaches, which are aimed to trigger an antitu-
mor immune response, promote the bodies’
abilities of recognition and then kill cancer cells
by stimulating patients’ immune system, have
emerged as adjuvant or even alternative the-
rapies for cancer treatment [7]. Among all the
immunotherapies, the cellular immunothera-
peutic approach using cytokine-induced Kkiller
(CIK) cells has been regarded as a promising
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Materials and methods
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Search strategy

For the first-round search, litera-

Literatures with case control studies (n=84)
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study about CIK cells therapy and
A cancer treatment. (n=67)

tures were retrieved from NCBI
Global Cross-database, includ-
ing PubMed, PMC, Gene, etc, as

Literatures about effects of CIK cells therapy on
cancer treatment (n=17)

well as Google Scholar using

<

Literatures covered in our analysis (n=15, 19
studies included)

Exclusion: Duplicated studies, studies
cannot retrieve raw data, studies
without control group information.

“cytokine induced KkKiller cells”,
“CIK cells treatment”, “gastric
cancer”, “colorectal cancer”,

Figure 1. Flow diagram of literature search.

intervention [7]. CIK cells are capable of co-
expressing CD3, CD56 and expansion in cul-
ture, which are phenotypic and functional hall-
marks of T cells, and not requiring functional
priming for in vivo activity, similar to natural
killer cells [8]. CIK cells possess a stronger
anti-tumor activity and a broader target tumor
spectrum than the reported anti-tumor effe-
ctor cells [9]. CIK cells also exhibit enhanced
tumor cell lytic activity [10], higher proliferation
rate [11] and relatively lower toxicity [9].

Although passive immunotherapy of CIK cells
has been proved to be positive in soft tissue
cancer treatment, the results are still inconsis-
tent. Study from Wu et al. reported that after
treating with the combination of chemotherapy
plus autologous CIK cells, the advanced non-
small cell lung cancer patients had a better
quality of life, higher disease control rate, lon-
ger time to progression and overall survival
than those treated with chemotherapy alone
[12]. A randomized controlled study, performed
by Shi et al. was to investigate the efficacy of
erlotinib plus dendritic cells and cytokine-
induced killer cells on advanced non-small
cell lung cancer, and their results suggested
that no significant difference in overall sur-
vival was observed between dendritic cells/
cytokine-induced killer plus erlotinib and erlo-
tinib therapy alone [13]. In current meta-analy-
sis, our purpose was to investigate the effi-
cacy of chemotherapy plus CIK cells therapy
on treatment of soft tissue cancer including
gastric cancer, colorectal cancer, lung cancer,
ovarian cancer, breast cancer and hepato-
cellular cancer with overall survival (OS) as the
endpoint.
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“lung cancer”, “ovarian cancer”,

“breast cancer” and “hepatocel-

lular cancer” and “soft tissue

cancer” as key words. Then lit-
eratures which were not aimed at investigat-
ing association between CIK cells treatment
and soft tissue cancer were removed. We also
excluded literatures without comprehensive
statistical information or impossible to retri-
eve the original data. For studies covered in
each article overlapped, we only kept the ones
showed the most extensive information. Some
article types such as letters, meetings and
reviews were also eliminated.

Data extraction

The potential eligible papers were evaluated
by two independent authors and the following
information was extracted from the covered
studies: the first author, the year of publication,
mean age in CIK and control groups, cancer
type, tumor stage, previous treatment method,
the number of CIK cells, the administration
approach and the number of patients with
different overall survival in both case group
treated with combined therapy of chemothe-
rapy and CIK cells therapy and control group
treated with chemotherapy alone.

Statistical analysis

For entire database, four analyses were per-
formed stratified by the follow-up period includ-
ing 1-year, 2-year, 3-year and 5-year. The 0S
was evaluated in the 4 subgroup analysis,
and OR was generated accordingly to investi-
gate the effect of combined therapy of chemo-
therapy and CIK cells therapy on soft tissue
cancer. Overall survival number and total num-
ber of patients in conventional chemotherapy
group were served as reference for the gene-
ration of corresponding OR and 95% CI. Similar
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Table 1. Characteristics of each included studies

Mean age Cancer Tumor Previous CIK cell . .
Study CIK Ctrl type stage treatment number Administration
Jiang, 2006 53 53 Gastric v Gastrectomy 1x10° Transfusion
Jiang, 2010 59.9 59.9 Gastric 1, 1, 1, IV Chemo 1x10° Transfusion
Shi, 2012 57 57 Gastric 1, v 5-FU 1x10° Transfusion
Liu, 2013 55.7 55.7 Gastric 1,10 1, IV 5-HT 1x10° Transfusion
Gao, 2014 63.02 63.02 Gastric I, 1, 1 IV NA 58x108 Infusion
Wei, 2009 55.5 54 Colon 1, 1, 1 NA 1x10% NA
Cai, 2010 445 46.7 Colon I, 1l NA NA NA
Ying, 2010 NA NA Colon I, 11 NA 1x10%° NA
Li, 2012 57.5 54.5 Colon 11, 1l NA NA NA
Zhang, 2011 NA NA Colon 11, 11, 1V NA 1x10° NA
Zhu, 2011 68.3 59.2 Colon 11, 11, 1V NA 1x10%° NA
Wu, 2008 60 61 Lung 1, IV Chemo 1x10° Transfusion
Jin, 2014 53.66 52.95 Lung 1, 1, 11 Chemo NA Infusion
Shi, 2014 59.5 62.5 Lung I, v Chemo 1x10° Transfusion
Liu, 2014 52 53.5 Ovarian I, 1, v Chemo 11.8x10° Transfusion
Pan, 2014 50 51 Breast 1, 10, 11 Surgery 1x108 Transfusion
Pan, 2013 49.16 62.5 HCC 1, 10, 1 NA 1x10%° Transfusion
Zhao, 2015 NA NA Renal I, 1 Combined 1x107 NA
Zhang, 2014 NA NA Colon 1, 10 1, IV 5-FU 5x108 Transfusion
subgroup analyses were conducted on gastric results. Both Begg's test and Egger’s test were
cancer database and colorectal cancer data- used to examine the publication bias.
base as well due to the large number of inc-
luded studies. Specifically, based on the avail- Results
able data, 1-year, 2-year and 3-year follow-up Study characteristics

OS were analyzed for colorectal cancer while
1-year, 3-year and 5-year follow-up OS were
analyzed for gastric cancer. An OR larger than
1 indicated higher survival rate, and conclu-
ded a lower recurrence or a longer survival
period occurred in the combined therapy of
chemotherapy and CIK cells therapy (case
group). P value smaller than 0.05 signified a
statistical difference existed between control
and case groups.

In order to choose a suitable analysis model
for the calculation of OR and 95% ClI, we firstly
tested the heterogeneity inter pooled studies
using 12 index. when I2 index was less than 50%,
we considered no significant heterogeneity
between pooled data and the Mantel-Haenszel
(M-H) fixed-effects model was adopted for the
calculation of OR and 95% CI. Otherwise, the
DerSimonian and Laird (D-L) random-effects
model was used. The available OS data were
analyzed with the STATA 12 software (STATA
Corp LP, College Station, Texas, United States).
Forest plots were generated to summarize the
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A total of 135 literatures were collected from
NCBI Global Cross-database and Google
Scholar after the first round search. 53 books,
reviews and meetings were excluded, leaving
82 literatures containing case-control studies.
Then we eliminated 67 papers not regarding
CIK cells therapy and cancer treatment.
Eventually, we included 19 studies covered in
15 articles [14-28] for our meta-analysis after
excluding duplications and studies without raw
data or information of control group. The details
of study selective and exclusive process were
described in Figure 1. The main characteristics
of all the 19 eligible studies were presented in
Table 1 and pooled data for meta-analysis were
displayed in Table 2.

The effect of CIK cells treatment as an adju-
vant therapy on the 1-year OS for soft tissue
cancer

For 1-year OS of soft tissue cancer, 16 eligi-
ble studies were pooled and the results were
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Table 2. Pooled Data for overall survival in combination of chemo- shown in Table 3. No signifi-
therapy and cytokine-inducedkiller cells therapy group and conven- cant heterogeneity was dete-
tional chemotherapy group cted (I°=0.0%), and the fixed-
CIK cells Conventional effects model was adopted
Study Year Cancer Type Treatment Treatment to calculate its overall OR
0S (%) Total 0S (%) Total and corresponding 95% CI.
1-year 0S Although the overall OR was
Jiang, 2006 2006 Gastric 16 (51.0) 32 12(48.0) 25 1.11 (95% Cl: 0.99-1.25, Fig-
Shi, 2012 2012 Gastric 73(98.0) 74 73(95.00 77 ure 2), there was no signifi-
Liu, 2013 2013 Gastric 50(98.0) 51 44(93.6) 47 cant difference in the 1-year
Gao, 2014 2014  Gastric 25(93.0) 27 21(79 0) 27 0S (P=0.087) between the
Wei, 2009 2009 Colon 41(100) 41 81(98.8) 82 control group treated with
Cai,2010 2010  Colon 37(92.5) 40 35 (87.5) 40 chemotherapy alone and the
Zhang, 2011 2011  Colon  31(96.9) 32 28(90.3) 31 case group treated with co-
Zhu, 2011 2011 Colon 28 (70.0) 40 10(23.3) 43 mbination of chemotherapy
Li, 2012 2012 Colon 20(100) 20 19(95.0) 20 and CIK cells therapy, which
Wu, 2008 2008 Lung 20 (68) 29 14 (47.0) 30 indicated that for p,atients
Shi, 2014 2014 Lung 6(25) 26 3(180) 28 ) )
Jin, 2014 2014  Lung 402 (97.8) 411 491(92.3) 532 with soft tissue cancer, the
Liu, 2014 2014  Ovarian 46 (100) 46 46(100) 46 adjuvant therapy of CIK cells
Pan, 2014 2014  Breast 45(100) 45 43(95.6) 45 would not significantly im-
Pan, 2013 2013 Hepatocellular 191 (93.6) 204 165 (80.0) 206 prove the 1-year OS.
Zhang, 2014 2014 Colon 29 (97) 30 29 (97) 30
2-year 0S The effect of CIK cells treat-
Jiang, 2006 2006 Gastric 13 (40.0) 32 (38 0) 25 ment as an adjuvant therapy
Jiang, 2010 2010 Gastric 55(73.5) 75 3(62.6) 81 on the 2-year OS for soft tis-
Liu,2013 2013  Gastric 47(92.2) 51 37(78.7) 47 sue cancer
Wei, 2009 2009 Colon 38(92.7) 41 8(82.9) 82
Ying, 2010 2010 Colon 47 (92.2) 51 4 (86.3) 51 There were 13 included st-
Zhang, 2011 2011 Colon 28(875) 32 26(839) 31 udies to analyze the efficacy
Zhy,2011 2011  Colon 8(200) 40 3(7.0) 43 of combination of chemo.-
2014 2014 Ouanen 28(100) 46 4 Ei? o ap  erepy and cytokinedindu-
U, varian .
Pan, 2014 2014 Breast 45 (100) 45 0(88.6) 45 ced killer cells therapy on

Pan, 2013 2013 Hepatocellular 170 (83.3) 204 143 (69.2) 206 2-year OS for patients with
soft tissue cancer. The fixed-

Wu, 2008 2008 Lung 9(30.0) 29 5(18.0) 30
Zhang, 2014 2014  Colon 27(92) 30 25(83) 30 effects model was selected
3-year 0S for the calculation of overall
Jiang, 2006 2006  Gastric 4(11.0) 32 3(12.00 25 OR and corresponding 95%
Shi, 2012 2012  Gastric 0(67.7) 74 42(545) 77 Cl due to no significant het-
Liu, 2013 2013 Gastric 7(72.5) 51 28(59.6) 47 erogeneity existed (1?=0.0%)
Zhao, 2013 2013 Gastric 3(62.3) 53 52(46.4) 112 and the results were dis-
Gao, 2014 2014 Gastric (82 0) 27 1142.0) 27 played in Table 3. The ove-
Wei, 2009 2009 Colon 0(73.2) 41 46(56.1) 82 rall OR was estimated to
Cai, 2010 2010 Colon 0(75.0) 40 25(83.3) 30 be 1.19 (95% Cl: 1.01-1.40,
Ying, 2010 2010 Colon 5(88.2) 51 35(68.6) 51 P=0.039, Figure 3), suggest-
Jin, 2014 2014 Lung 275 (66.9) 411 237 (44.5) 532 ing that the 2-year OS was

Liu, 2014 2014 Ovarian 39(86.1) 46 38(83.3) 46
Pan, 2014 2014 Breast 44 (96.7) 45 34(76.3) 45
Pan, 2013 2013 Hepatocellular 156 (76.6) 204 127 (61.6) 206

significantly higher in com-
bined therapy group than
that in chemotherapy alone.

Zhang, 2014 2014  Colon 27(92) 30 18(62) 30
Zhao, 2015 2015  Renal 15(488) 31 6(21.2) 31

5-year 0S ( ) ( ) The effect of CIK cells treat-
Jiang, 2010 2010  Gastric 30 (40.4) 75 19(23.9) 81 ment as an adjuvant therapy

)
Shi, 2012 2012  Gastric ~ 24(32.4) 74 18(23.4) 77 on the 3-year OS for soft tis-
Zhao, 2013 2013  Gastric 30(56.6) 53 30(26.8) 112 sue cancer

Gao, 2014 2014 Gastric 18 (66.0) 27 9 (34.0) 27

Jin, 2014 2014 Lung 114 (27.7) 411 49(9.2) 532 Totally 14 eligible case-con-
Pan, 2013 2013 Hepatocellular 134 (65.9) 204 103 (50.2) 206 trol studies were pooled for
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Table 3. Meta-analysis for entire database with 1, 2, 3 and 5-year 0S

Period Analysis Heterogeneity OR Publication Bias

Method 12 (%) p-value Overall Lower  Upper p-value Begg  Egger
1-year 0OS Fixed 0 0.941 1.11 0.99 1.25 0.087 0.010 0.183
2-year OS Fixed 0 0.995 1.19 1.01 1.40 0.039 0.300 0.270
3-year OS Fixed 0 0.956 1.35 1.19 1.54 <0.0001 0.661 0.574
5-year OS Random 59.6 0.030 1.86 1.32 2.63 0.0004 1.000 0.995

Study %

ID OR (95% CI) Weight
Jiang, 2006 1.04 (0.42,2.60) 1.69
Wu, 2008 1.48(0.63,3.47) 1.63
Wei, 2009 1.01(0.60,1.72) 5.07
Cai, 2010 1.06 (0.56,2.00) 3.44
Zhang, 2011 1.07 (0.53,2.18) 275
Zhu, 2011 3.01(1.30,6.98) 1.24
Shi, 2012 1.04 (0.66, 1.64) 6.80
Li, 2012 1.05(0.44,2.54) 1.80
Liu, 2013 1.05(0.59, 1.85) 4.37
Pan, 2013 1.17 (0.88,1.55) 16.43
Gao, 2014 1.19(0.54,2.62) 2.12
Jin, 2014 1.06(0.88,1.27) 41.09
Liu, 2014 1.00 (0.56, 1.78)  4.30
Pan, 2014 1.05(0.58,1.88) 4.06
Shi, 2014 2.15(0.49,9.51) 0.46
Zhang, 2014 1.00 (0.49,2.06) 2.76
Overall (I-squared = 0.0%, p = 0.941) 1.11(0.89, 1.24)  100.00

T
105

T
9.51

Figure 2. Forest plot of study evaluating the effect of CIK cells treatment as
an adjuvant therapy on the 1-year OS for soft tissue cancer.
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Zhu, 2011
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Figure 3. Forest plot of study estimating the effect of CIK cells treatment as
an adjuvant therapy on the 2-year OS for soft tissue cancer.
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this analysis and the results
were displayed in Table 3.
There was no significant het-
erogeneity inter-included st-
udies (1?=0.0%), so we chose
the fixed-effects model to cal-
culate overall OR and corre-
sponding 95% CI. The overall
OR was 1.35 (95% CI: 1.19-
1.54, Figure 4) and the p
value was lower than 0.05
(P=0.000), which revealed
that significantly higher 3-
year OS was detected in
combined therapy than in
chemotherapy alone.

The effect of CIK cells treat-
ment as an adjuvant therapy
on the 5-year OS for soft tis-
sue cancer

In terms of the 5-year OS,
6 eligible studies were inc-
luded to analyze the efficacy
of combination of chemot-
herapy and CIK cells the-
rapy on 2-year OS for pati-
ents with soft tissue cancer.
The results were presented
in Table 3, and the random-
effects model was used for
the calculation of overall OR
and corresponding 95% CI
due to the value of |2 index
(1°>=59.6%). Overall OR was
estimated to be 1.86 (95% Cl:
1.32-2.63, P=0.000, Figure
5), signifying that there was
significant difference in 5-
year OS between combined
therapy and chemotherapy
alone, and 5 years after tre-
atment, the case group tre-
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cancer, the 1-year, 2-year and

Study %

] OR (95% CI) Weight 3-year OS have not signifi-

Jiang, 2006 : 1.04(0.21,509) 077 cantly improved.

Wei, 2009 -——s— 1.30 (0.72, 2.386) 4.84

Cat. 2010 ‘ 0.80(0.44,183)  4.08 The effect of CIK cells treat-

Ying, 2010 S 1.29(0.71,231) 501 .

Shi, 2012 —_—r— 1.24(0.74,2.08)  6.53 ment as an adjuvant therapy

Liu, 2013 —_— = 1.22(0.65,2.29)  4.47 on gastric cancer

Zhao, 2013 — 1.34 (0.78, 2.31) 5863

Pan, 2013 1.24 (0.92, 1.68) 19.08 .. .

Gao, 2014 —_—_—t 2.00 (0.81, 4.91) 1.74 Slmllar SUbgroup anaIySIS

Jin, 2014 == 1.50 (1.21,1.86)  34.17 was also conducted for gas-

Liu, 2014 —_— 1.03(0.56, 1.88)  5.28 ;

oo 2014 T 129070238 465 tric cancer and .the results

Zhang, 2014 — 1.50(0.69,3.28) 262 were presented in Table 5.

Zhao, 2015 1 - 250(0.86,7.29)  1.14 The fixed-effects model was

Overall (I-squared = 0.0%, p = 0.956) <> 1.35(1.19, 1.54) 100.00 used to calculate overall OR
. . and corresponding 95% CI

137 1 7.29

Figure 4. Forest plot of study assessing the effect of CIK cells treatment as an
adjuvant therapy on the 3-year OS for soft tissue cancer.

Study

for no significant heteroge-
neity existing. All the overall
OR were higher than 1 (1-
year 0S: OR=1.06, 95% ClI:
0.78-1.44, Figure 7A; 3-year
0S: OR=1.33, 95% CI: 0.98-

B _ OR (85% C1) Weight 1.79, Figure 7B; 5-year OS:
Jiang, 2010 ——Eé— 1.71 (0.89, 3.28) 14.50 OR=1'777 95% CI: 1'25-2'517
Shi, 2012 _+ 139 (0.70, 2.76) 512 F|gure 70), and all the cor-

! responding p values were
Zhao, 2013 ———— 2.11(1.16, 3.86) 1577

{ larger than 0.05 except for
Pan, 2013 +— 1.31 (0.95, 1.81) 24.08

' p value of 5-year OS (P=
oo 2014 : 00078829 o2 0.001), which implied that
Jin, 2014 E —_— 3.01(2.10,4.31) 2291 the adjuvant therapy Of CIK
Overall (l-squared = 59.6%, p = 0.030) @ 1.86 (1.32, 2.63) 100.00 cells would signiﬁcant|y |mp_

§ rove the 5-year OS for pati-
NOTE: Weights are from random effects analysis . )

ents with gastric cancer.

T
191 1

T
523

Figure 5. Forest plot of study evaluating the effect of CIK cells treatment as
an adjuvant therapy on the 5-year OS for soft tissue cancer.

ated by combined therapy of chemotherapy
and CIK cells therapy had more survivals.

The effect of CIK cells treatment as an adju-
vant therapy on colorectal cancer

Subgroup analysis for colorectal cancer was
performed and the results were shown in
Table 4. Considering the low heterogeneity,
the fixed-effects model was selected for the
calculation of overall OR and corresponding
95% CI. The overall OR for 1-year, 2-year and
3-year OS were all larger than 1 (1-year OS:
OR=1.18, 95% Cl: 0.89-1.56, Figure 6A; 2-year
0S: OR=1.15, 95% CI: 0.86-1.53, Figure 6B;
3-year 0S: OR=1.23, 95% Cl: 0.89-1.71, Figure
6C), and all the p values were higher than
0.05, demonstrating that when CIK cells tre-
atment as an adjuvant therapy for colorectal
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Publication bias

As for publication bias, the
results (Tables 3-5) of Begg's

test and Egger’s test signified that there was
no publication bias in the analysis.

Discussion

In the current meta-analysis, 19 eligible stu-
dies covering 1244 patients with combined
treatment of chemotherapy and CIK cells the-
rapy and 1411 participant with conventional
chemotherapy were included to assess the
efficacy of the combined therapy on treat-
ment of soft tissue cancer with overall survi-
val (0S) as the endpoint. For multiple types
of soft tissue tumors, the results suggested
that the conventional chemotherapy plus CIK
cells therapy significantly improved the 2-year,
3-year and 5-year OS, and there were more
survivals of patients with soft tissue cancer 2
years, 3 years and 5 years after treatment with

Int J Clin Exp Med 2017;10(6):8666-8676
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Table 4. Meta-analysis for colon cancer database with 1, 2, and 3-year 0OS

Period Analysis Heterogeneity OR Publication Bias
ero Method 12 (%) p-value  Overall Lower Upper  p-value Begg Egger
1-year OS Fixed 9.7 0.354 1.18 0.89 1.56 0.249 0.133 0.304
2-year OS Fixed 0 0.873 1.15 0.86 1.53 0.358 0.133 0.052
3-year OS Fixed 0 0.790 1.23 0.89 0.214 0.734 0.901
A swy % With respect to subgroup an-
. _ R e alysis of colorectal and gas-
. t o osonm - tric tumors, the results indi-
i cated that for gastric cancer,
o i 1 o there were more survivals of
pena. 201 — 10705.218 o patients 5 years after being
- e e samem 125 treated with combined the-
- 7!7 Lo oan25n wes rapy of chemotherapy and
: CIK cells therapy than those
Zhang, 2014 —ﬂ—:— 1.00 (0.49, 2.06) 16.17

'
v
Overall (Lsquared = 8.7%, p = 0.354) <©
1
'
'
'
i
|

1.18 (0.89, 1.56)

T
43 1

B Study

D

‘Wei, 2009

Ying, 2010

Zhang, 2011
1
1
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1
|

Li, 2012 RN TS
i
]

Zhang, 2014 +

1
N

Overal (-squared = 0.0%, p = 0873) <>
:

OR (95% CI)

1.12(065,1.93)

1.07 (061, 1.88)

1.04(0.50,2.16)

287(0.71,11.57)

1.19(0.48, 2.95)

108(0.51,227)

1.14(0.86, 153)

Weight
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C suy
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Zhang, 2014
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130 (0.72, 2.36)
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Figure 6. Forest plot of study assessing the effect of CIK cells treatment as
an adjuvant therapy on colorectal cancer with 1-year OS (A), 2-year 0S (B)

and 3-year OS (C) as measures.

chemotherapy plus CIK cells therapy, compared
to those in conventional chemotherapy group.
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treated with chemotherapy
alone; whereas for colorectal
cancer, the number of survi-
vals after treatment in two
groups was similar and the
combined treatment of che-
motherapy plus CIK cells the-
rapy would not get more sur-
vivals, compared to conven-
tional chemotherapy alone.

Accumulating reports revea-
led that the adoptive CIK cell
transfer exhibited not only
considerable antitumor effi-
cacy with significantly improv-
ing progression-free and over-
all survival (0OS) for some dif-
ferent types of tumors, but
also no serious side effects
and well tolerated by pati-
ents [7]. Amulticenter, rando-
mized case-control study was
performed to investigate the
effect of adjuvant immuno-
therapy with autologous CIK
cells on the recurrence-free
survival and overall survival
for patients with hepatocellu-
lar carcinoma (HCC), and the
study documented that adju-
vant immunotherapy with CIK
cells increased recurrence-
free and overall survival [29].
Aretrospective study perfor-
med by Pan et al. reported

that for patients with triple-negative breast
cancer, a combination of chemotherapy and
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Table 5. Meta-analysis for gastric cancer database with 1, 3, and 5-year OS

Period Analysis Heterogeneity OR Publication Bias
ero Method 12 (%) p-value Overall Lower Upper  p-value Begg Egger
1-year OS Fixed 0 0.993 1.06 0.78 1.44 0.691 0.308 0.471
3-year OS Fixed 0 0.905 1.33 0.98 1.79 0.064 0.806 0.765
5-year OS Fixed 0 0.829 1.77 1.25 2.51 0.001 0.734 0.978
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Figure 7. Forest plot of study estimating the effect of CIK cells treatment as
an adjuvant therapy on gastric cancer with 1-year OS (A), 3-year OS (B) and

5-year OS (C) as measures.

CIK cells infusion was an effective therape-
utic approach characterized by preventing
disease recurrence and prolonging survival
[23]. In order to assess the efficacy of CIK
cells therapy for patients with advanced epit-
helial ovarian cancer after surgery followed by
chemotherapy, Liu et al. performed a paired
study and CIK cells therapy was considered
to improve the progression-free survival with
slight side effects after chemotherapy in their
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T
523

CIK cells plus chemotherapy
than that of in group treated
with chemotherapy alone, and
after 2 years no difference
was detected [16], and study

from Shi et al. found that the
adjuvant immunotherapy with CIK cells could

not significantly improve the 5-year OS for
gastric cancer patients [18], which were not
consistent with our relevant results of sub-
group analysis. However, in our meta-analysis
with larger sample size by pooling all eligible
studies together, which would increase the
statistical power, we detected that the chemo-
therapy plus CIK cells therapy would signific-
antly improve the 5-year OS but not the 1-year
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and 3-year 0OS, which was consistent with
studies from Jiang et al. [16] and Shi et al. [18].

In our study, we found that as for colorectal
cancer, the combination of chemotherapy and
CIK cells treatment had a null effect on the
2-year and 3-year OS, whereas the combined
therapy could significantly improve the 2-year
and 3-year OS for multiple soft tissue tumors
when incorporating all data together. The rea-
son for that might be the larger sample size
of the overall analysis, especially, the case-
control study performed by Pan et al. [24]
possessed a relatively high weight (30.20%) in
the overall analysis and might have an impor-
tant effect on the result, in which 206 subj-
ects with HCC were enrolled for the analysis
and found that the combined therapy signifi-
cantly improved the OS. For gastric cancer,
the 3-year OS could not be improved by the
combined treatment, which was inconsistent
with that for overall analysis of multiple soft
tis-sue tumors, and we speculated that the
larger number of eligible studies included in
the overall analysis should be partly respon-
sible for the inconsistence, mainly, study from
Jin et al. [21], which showed that the combi-
ned therapy significantly improved the OS
for lung cancer patients, occupied a 34.17%
weight and would heavily impact on the result
of overall analysis.

To our knowledge, the present study is the
first meta-analysis to investigate the efficacy
of combination of chemotherapy and CIK cells
therapy for multiple soft tissue tumors. How-
ever, there are several limitations. Firstly, the
number of CIK cells given to patients was not
exactly the same in all the 17 included stu-
dies, so we should take caution when inter-
pret the results. Secondly, we only made the
subgroup analysis of colorectal and gastric
tumors, and with more relevant data avail-
able, subgroup analysis of other types of soft
tissue cancer would be made. Additionally,
unpublished papers and abstracts have not
been considered in our meta-analysis, since
the required data could not be retrieved.

Conclusion

Taken together, the current meta-analysis
demonstrates that for soft tissue cancer
patients, the combination of chemotherapy
and CIK cells treatment significantly improve
the 2-year, 3-year and 5-year OS, and more
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survivals occur in the combined therapy than
in chemotherapy alone. Additionally, when CIK
cells therapy is regarded as an adjuvant treat-
ment for gastric cancer, the 5-year OS is signi-
ficantly improved and more survivals occur 5
years after treatment. So the combined the-
rapy of chemotherapy and CIK cells treatment
should be recommended for patients with mul-
tiple types of soft tissue tumors.
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