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Abstract: Objective: To evaluate the safety and efficacy of the preoperative neoadjuvant chemotherapy for patients
with cervical cancer. Methods: A systematic literature search was conducted using the PubMed, EMBASE and
Cochrane databases. Studies comparing combined neoadjuvant chemotherapy treatment (NACT)/radical surgery
treatment (RST) with RST alone in patients with cervical cancer were eligible for inclusion. Results: Eight studies
were finally included in this meta analysis, involving a total of 1302 patients. Meta analysis shows that NACT might
have lower lymph node metastasis than RST [OR=0.57, 95% CI (0.41, 0.79), P=0.0008]. However, there are no
differentiation between two groups in operation time [SMD=0.16, 95% CI (-0.08, 0.48), P=0.19], intraoperative
estimated blood loss [SMD=0.20, 95% CI (-0.19, 0.58), P=0.48], intraoperative and postoperative complication
rates [OR=1.33, 95% Cl (0.45, 3.92), P=0.60], overall survival rate [OR=1.07, 95% CI (0.48, 2.41), P=0.86] and
recurrence rate [OR=1.06, 95% CI (0.56, 2.03), P=0.85]. Conclusions: The safety and efficacy of two treatments
are similarly. However, NACT can reduce the rate of lymph node metastasis, which is an independent risk factor for
cervical cancer prognosis and may improve the prognosis of cervical cancer.
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Introduction

Cervical cancer is the most common Gyne-
cologic malignancy, that the overall survival
rate of patients with is about 55%~80% [1-3].
The pathogeny of cervical cancer are still fully
unknown, which may be related to sexual fre-
quency, the age of first-time sex < 16, early
delivery, productivity, human papilloma virus
(HPV) infection and so on. According to the
World Health Statistics Yearbook 2008 statis-
tics, there are 53 million new cases of cervical
cancer each year, and 27.5 million deaths relat-
ed cervical cancer [4]. In the past, patients with
cervical cancer were suggested to accept oper-
ation in phase IA1-1l1A or radiation in other phas-
es [5]. Chemotherapy is used as adjuvant ther-
apy. Since the late 1980s, the preoperative
neoadjuvant chemotherapy (adjuvant chemo-
therapy combined with radical surgery, NACT)
are applied to locally advanced cervical cancer
and shown positive significance, which is reduc-

ing tumor volume, eliminating micro-metasta-
ses and subclinical lesions, and prolonging sur-
vival time [6]. Results of current research about
the efficacy of NACT remain controversial.
However, many single center study have statis-
tical limitations due to the small sample size,
and hard to evaluate the advantages and disad-
vantages of efficacy and safety of NACT, objec-
tively. Therefore, the present systematic review
aimed to evaluate the efficacy of NACT and radi-
cal surgery (RST) by pooling available data from
published studies, and provide a reference for
medical.

Materials and methods
Literature search strategy

Relevant publications were identified by con-
ducting a literature search in The Cochrane
Library, PubMed and Embase databases using
the following search terms: cervical cancer, and
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Figure 1. Flow chart showing the document screening process and results.

neoadjuvant chemotherapy or NACT, and radi-
cal surgery or radical hysterectomy or RST. The
last search was updated on January 25, 2015.
The reference lists of reviews and retrieved
articles were also screened to find additional
eligible studies by two investigators. Search
results were limited to studies published in
English.

Inclusion and exclusion criteria

Candidate studies could be included in our
analysis if the following criteria were satisfied:
(1) cohort or case control focused on the rela-
tionship between NACT and RST; (2) all patients
met the diagnostic criteria for cervical cancer;
(3) sufficient original data were provided to esti-
mate the odds ratio (OR) and a corresponding
95% confidence interval (95% Cl). Studies were
excluded if the following criteria were satisfied:
(1) not case-control study; (2) duplicate of previ-
ous publications; (3) no usable data reported;
(4) missing ethics board approval.

Data extraction

According to the PRISMA guidelines, two inves-
tigators independently reviewed eligible stud-
ies and extracted and tabulated information
from the following data: name of first author;
year of publication; country or region of origin;
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To exclude
12 literatures

including survival rate, the
lymph node metastatic rate
and recurrence rate; indica-
tors of safety including opera-
tion time (min), intraoperative
and postoperative complica-
tion rates (urethral trauma,
vascular injury, infection, pel-
vic abscess, fistula, intestinal
obstruction, urethral stricture,
etc) and intraoperative esti-
mated blood loss (mL).
Disagreements between the
two investigators were resolv-
ed by discussing the results
with a third investigator.

Statistical analysis

Data analysis and bias risk
assessment was performed
with Revman 5.1 software
from the Cochrane collaboration. Using odds
ratios (OR) as the statistic analysis of count
data, and using weighted mean difference
(WMD) as the statistic analysis of continuous
data. If the same variable with different mea-
surement units, using standardized mean dif-
ferences (SMD) to analyze it. A statistical test to
judge heterogeneity between studies was per-
formed using Q-test and I? test. When P < 0.05
in Q-test or I? < 50% in I? test, indicating the
absence of heterogeneity, a fixed-effect model
was used to estimate pooled odds ratios (OR)
and 95% confidence intervals (Cl). Otherwise, a
random-effect model was applied. Sensitivity
analyses were performed to assess the stabili-
ty of pooled results. We use funnel plots to
judge publication bias. All of the P values were
two-tailed. Uses GRADEpro3.6 software to ana-
lyze the evidence quality levels and give the
recommended level.

Results

General situation and baseline characteristics
of included studies

We searched primarily from the above databas-
es, with 368 citations screened. A flow chart
about the selection process and specific rea-
sons for exclusion are shown in Figure 1. Finally,
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Table 1. The General Information of Included Studies

The diameter

Researchers Location Researchtime FIGOI staging Therapy number of tumor (cm) outcome
Chi-An Chen Taiwan 1991.7-1999.6 IB2 or 1A NACT 31 4.6+0.8 @@
2002 [15] RST 27 4.440.8

Hee Seung Kim Seoul 2000-2008 IB1-11A NACT 73 3.5+0.2 ©e)
2011 [16] RST 451 2.9+1.9

Huijun Chen Wuhan 1999-2004 IB2-11B NACT 72 >4 ®0®
2008 [9] RST 70 >4

Jung-Yun Lee Seoul 2000.1-2006.11 IB-1IA NACT 33 4.6+0.6 O@E@B®
2010 [12] RST 41 4.8+0.8

N.Katsumata Japan 2001.11-2005.8 IB2,1IA2, 1IB  NACT 67 4.1+3.0 O®
2013 [13] RST 67 6.6+3.3

N.Behtash Teheran 1996.3-2004.3 IB-1IA NACT 22 >4 e
2006 [10] RST 160 >4

Nisa Prueksaritanond Bangkok 2000.1-2009.11 IB2-11A NACT 40 5.1+0.4 @@WB®
2012 [11] RST 40 5.21+0.6

Yue Wang Beijing 2006.1-2010.11 IB2-1IB NACT 68 >4 @®)
2011 [14] RST 42 >4

Indicators of efficacy: (D survival (survival rate), @ the lymph node metastatic rate, and aim at recurrence rate. Indicators of
safety: @ operation time (min), ® intraoperative and postoperative complication rates (urethral trauma, vascular injury, infec-
tion, pelvic abscess, fistula, intestinal obstruction, urethral stricture, etc), ® intraoperative estimated blood loss (ML).

Random sequence generation (selection bias)

Allocation concsalment (sslsction bias)

Blinding of participants and personnel (peiformance bias)

Blinding of cutcome assessment (detection bias)

Incomplete outcome data (attrition hias)
Selective reporting (reporting bias)

Cther bias

]
I |
0% 25% 50% 73%  100%

D Unclear risk of hias . High risk of bias

I Low sk of bias

Figure 2. The risk of bias of all the included studies the percentage of project judging.

in accordance with the inclusion criteria, full-
text papers of 8 studies were included [9-16].
The 8 studies included 1,302 patients in total,
with 406 cases in NACT group and 896 cases
in RST group. The general situation and base-
line characteristics of included studies are pre-
sented in Table 1. The results of homogeneity
testing about patient age, tumor size, clinical
stages and pathological types in included stud-
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ies, the difference was not statistically signifi-
cant (P > 0.05).

Evaluation of the risk of bias from included
studies

According to the recommended methods of

Cochrane [7], we assessed the risk of bias from
all included studies. The baselines of all includ-
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Figure 3. Risk of bias: authors of all included studies each project risk of bias

in judgment.

ed studies are comparable, but it still had a dif-
ferent degree bias, as shown in Figures 2 and
3. All studies did not adopted blind methods,
and two of them were references to “random”
but did not describe the random method. All
studies reported complete results without
selecting. Finally, our results are obtained that
three studies [9-11] have low risk of biases,
three studies [12-14] have moderate risk of
biases and two studies [15, 16] have high risk
of biases.

The results of meta analysis

Analysis of relevant indicators in efficacy
between NACT and RST: Four studies [12-14]
compared overall survival rates between two
groups, as shown in Figure 4. We used a ran-
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chart, as shown in Figure 6.

Analysis of relevant indicators
in safety between NACT and
RST: Three Researches [12-
14] compared the operating time (min) between
two groups, as shown in Figure 7. We used a
fixed effects model for analysis because there
are no heterogeneity between studies (P=0.65,
I’=0%). The result of meta analysis showed a
significant difference between two groups in
the operating time [SMD=0.16, 95% CI (-0.08,
0.48), P=0.19]. Three studies [12-14] com-
pared the intraoperative estimated blood loss
(ML) between two groups, as shown in Figure 8.
We chose SMD as the merge statistics and
used a random effects model for analysis, tak-
ing into account heterogeneity between studies
(P=0.007, I’=80%), which may be caused by dif-
ferent measurement tools and data processing
method. The result of meta analysis didn’t show
a significant difference between two groups in

Int J Clin Exp Med 2015;8(9):14693-14700
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NACT RST Odds Ratio QOdds Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% ClI M-H. Random, 95% ClI
Huijun Chen 52 T2 39 70 292% 2.07[1.03, 4.16] Bl
Jung-Yun Lee 30 033 3B M 174% 2.42[0.59, 9.99] T
N Katsumata 47 67 50 67 281% 0.80[0.37, 1.71] —u
N.Behtash 12 22 120 160 253% 0.40[0.16, 1.00] ¥
Total (95% CI) 194 338 100.0% 1.07 [0.48, 2.41] <o
Total events 141 242

ity 2= N j2 = = = 2= 0, : : : :
Heterogeneity: Tau®= 0.45; Chi*= 9.74, df = 3 (P = 0.02); I = 69% 001 01 1 10 100

Test for overall effect: Z=0.17 (P = 0.86)

Favours [NACT] Favours [RST]

Figure 4. Comparison of overall survival rates between NACT group and RST group.

NACT RST Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Chi-An Chen 18 3 17 21 11% 0.81[0.28, 2.35] __'i__
Hee Seung Kim 17 73 108 451 23.2% 0.96[0.54,1.73]
Huijun Chen 18 72 30 70 23.0% 04410.22,0.91] -
Jung-Yun Lee 4 33 19 41 15.0% 0.16[0.05, 0.54] -
N Katsumata 17 67 27 67 203% 0.50[0.24, 1.05] -
Nisa Prueksaritanond 9 40 14 40 10.9% 0.5410.20, 1.45] -
Total (95% ClI) 316 696 100.0%  0.57 [0.41, 0.79] L
Total events 83 215 . . . .
ity 2 = - - |2 =
Heterogeneity: Chi* = 8.36, df =5 (P = 0.14); I* = 40% ID.01 0!1 1 1'0 100'

Test for overall effect: Z = 3.35 (P =0.0008)

Favours [NACT] Favours [RST]

Figure 5. Comparison of the rate of lymph node metastasis between NACT group and RST Group.

01 SEQ0aRRD

0.21

o

0.37

0.47

RR

05 t = }
001 01 1

Figure 6. Funnel plot for checking publication bias.
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the intraoperative estimated
blood loss [SMD=0.20, 95%
Cl (-0.35, 0.76), P=0.48].
Three studies [12-14] com-
pared the intraoperative and
postoperative  complication
rates between two groups, as
shown in Figure 9. We used a
random effects model for
analysis, taking into account
heterogeneity between stud-
ies (P=0.05, I’=67%), which
may be caused by regional dif-
ferences and data processing
method. The result of meta
analysis didn’t show a signifi-
cant difference between two
groups in the intraoperative
and postoperative complica-
tion rates [OR=1.26, 95% CI
(0.41, 3.85), P=0.68]. Five

Med 2015;8(9):14693-14700
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NACT RST Std. Mean Difference Std. Mean Difference

Study or Subaroup Mean  SD Total Mean  SD Total Weight IV, Fixed. 95% CI 1V, Fixed, 95% ClI
Jung-Yun Lee 2000 1009 33 2722 533 41 28.2% 0.35[0.11,0.81]

Nisa Prueksaritanond  251.25 6217 40 245 7217 40 31.3% 0.09 [-0.35,053]

Yue VWang 241 68 68 240 89 42 40.6% 0.09[-0.29,048]

Total (95% ClI) 141 123 100.0% 0.16 [0.08, 0.41]

Heterogeneity: Chi® = 0.87, df = 2 (P = 0.65); F = 0% j‘ '2 ; 2‘ ;
Test for overall effect: Z = 1.31 (P =0.19) Favours [NACT] Favours [RST]

Figure 7. Comparison of operation time between NACT group and RST group.

NACT RST Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random. 95% Cl 1V, Random, 95% ClI
Jung-Yun Lee 7383 3749 33 10105 1004 41 325% 0.32[-0.78,0.15)
Nisa Prueksaritanond 1,350 976.31 40 800 42032 40 32.7% 0.72[0.27,1.18] ®
Yue VWang 1,061 728 68 932 53T 42 34.38% 0.19[-0.19,0.58]
Total (95% Cl) 141 123 100.0% 0.20 [0.35,0.76]
Heterogeneity: Tau? = 0.19; Chiz = 9.95, df = 2 (P = 0.007); I*= 80% F m 5 : 5 1u=
Test for overall effect: Z = 0.71 (P = 0.48) Favours NACT] Favours [RST]

Figure 8. Comparison of the estimated intraoperative blood loss between NACT group and RST group.

NaCT RST Ockds Ratio Ockls Fatio
Study or Subcrowp Everts Tatal Events Total Weidit  W-H, Rarclom, 95% Cl M-H, Random, 95% CI
Huijun Chen 6 72 18 70 407% 083 [038,179)
Jung-Yun Lee 7 33 12 4 344% 065 022,180
Nisa Prueksaritanond 0 40 2 40 249% 6.33 [1 29, 31.11) o
Total (95% CI) 145 151 1000% 126 [0.41, 335)
Total events 33 32
Heterogeneity: Tau?= 0 64; Chi*= 6.11,df= 2(P = 005);, F= 67% | ’ ! ’ 1
Test for overall effect: 2= 0.41 (P= 0.68) Uf';wuros;'mACTli Fawursw[RST]mU

Figure 9. Comparison of the intraoperative and postoperative complication rates between NACT group and RST
group.

NACT RST Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
Chi-An Chen 6 3 4 27 137% 1.38[0.35, 5.52] N L
Hee Seung Kim 13 73 50 451 265% 1.74[0.89, 3.39] ™
Huijun Chen 18 72 28 70 254% 0.50 [0.24, 1.02) i
Jung-Yun Lee 3 33 7 41 13.0% 0.4910.12, 2.05] -
N.Behtash 10 22 48 160 214% 1.94[0.79, 4.81] N
Total (95% CI) 231 749 100.0% 1.06[0.56, 2.03] s 4
Total events 50 137 . . . .
Heterogeneity: Tau? = 0.29; Chi* = 9.35, df= 4 (P = 0.05); #=57% y T T !
Test for overall effect: Z=0.19(P =0.85) 0!331' ourt}é 1[N ACT]1 Favou rlO[R S%OO

Figure 10. Comparison of recurrence rate between NACT group and RST group.
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studies [12-14] compared the recurrence rate
after treatment between two groups, as shown
in Figure 10. We used a random effects model
for analysis, taking into account heterogeneity
between studies (P=0.05, I?=57%), which may
be caused by regional differences and data
processing method. The result of meta analysis
didn’'t show a significant difference between
two groups in the recurrence rate [OR=1.06,
95% CI (0.56, 2.03), P=0.85].

The quality of GRADE evidence

This meta-analysis have six outcome mea-
sures. Evidence grade of observational studies
belongs to medium level, judging by GRADE
(data not shown). The above results are low
grade evidence, because: (1 retrospective
study without blind method, @ sample size of
the two groups are quite different in some
included studies, (3 some results exist publica-
tion bias. Therefore, clinicians should ensure
that patients should be treated in line with their
values and aspiration.

Discussion

This meta-analysis shows that there are signifi-
cant differences between two groups in the
lymph node metastatic rate, and not significant
differences in survival and recurrence rates.
And another article compared on neoadjuvant
chemotherapy with radiotherapy [20] consid-
ered patients’ survival rate has not improved in
two groups. There are no significant difference
between two groups in operation time, intraop-
erative and postoperative complication rates
and intraoperative estimated blood loss,
although researches of Burghardt E [17] and
Chang [18] think neoadjuvant chemotherapy
can narrowed tumor volume and make surgery
easier. It may be related to the sample size of
studies and the FIGO staging of patients. But
the speculation still needs further tests to
verify.

However, we think these conclusions should be
received with caution, due to the meta analysis
was limited by the quality and quantity of
included studies. We use the way of Hozo [21]
to estimate the operation time and intraopera-
tive estimated blood loss of Nisa’s study, which
difference with other articles on the statistical
description. In addition, although no statistical
signifiance of publication bias was found in this
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study, the underlying bias may be produced
when only English publications were included.

In conclusion, the present meta-analysis indi-
cated that application of NACT can reduce the
rate of lymph node metastasis, which is an
independent risk factor for cervical cancer
prognosis and may improve the prognosis of
cervical cancer. Even the relationship between
NACT and survival rate, recurrence rate, inci-
dence of complications, operative time and
bleeding volume cannot be demonstrated by
this meta-analysis, we believe it might be posi-
tively discovered if more rigorously controlled
clinical trials would be preferred for future
study. However, this study did not make a fur-
ther study of different neoadjuvant chemother-
apy and not demonstrated that all neoadjuvant
chemotherapy cannot improve the survival rate
or reduce the recurrence rate. Further studies
should be conducted on broader scale in order
to investigate the safety and efficacy between
different neoadjuvant chemotherapy. Although
limited by the study quality, NACT may provide
beneficial effect for cervical cancer patients.
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