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Objective: To assess the efficacy of platinum-based neoadjuvant chemotherapy (NACT) in 
patients with locally advanced cervical cancer (LACC) and investigate the pretreatment 
predictors of the response.
Patients and Methods: A total of 219 patients with International Federation of 
Gynecology and Obstetrics (FIGO 2009) stage IB2-IIA2 LACC who received platinum- 
based NACT from December 2007 to December 2017 were reviewed, and their clinical- 
pathological characteristics and follow-up data were retrospectively collected and analyzed. 
The baseline characteristics of age, FIGO stage, histology, tumor differentiation, tumor size, 
and clinical outcomes, including post-operative pathological risk factors, overall survival 
(OS), and progression-free survival (PFS) were compared between the responders and non- 
responders.
Results: The overall response rate was 58.9% (129/219), and 19 (8.7%) patients achieved 
pathologically complete remission. NACT responders showed significantly better OS and 
PFS than non-responders (POS= 0.002, PPFS= 0.002). The response to NACT was identified 
as an independent risk factor for OS (hazard ratio [HR] = 2.453, 95% confidence intervals 
[95% CI], 1.125–5.348, P = 0.024) and PFS (HR = 2.196, 95% CI, 1.183–4.076, P = 0.013), 
and patients with IB2/IIA1 and a tumor size of <5 cm tended to receive better response than 
patients with IIA2 (P = 0.004) and a tumor size of ≥5 cm (P = 0.027).
Conclusion: The response rate of platinum-based NACT was approximately 60%. The 
response to NACT was an independent risk factor for prognosis, and patients with earlier 
stage and smaller tumor tended to respond better to NACT.
Keywords: locally advanced cervical cancer, neoadjuvant chemotherapy, clinical response, 
predictor, prognosis

Introduction
Cervical cancer is the fourth most common cancer in women worldwide with approxi-
mately 569,847 new cases and 311,365 deaths in 2018 alone,1 which makes it one of 
the leading causes of cancer death for women. Despite advances in the screening 
technology for cervical cancer, some patients remained diagnosed with locally 
advanced cervical cancer (LACC). Patients with LACC at presentation are at higher 
risk of recurrence and account for more cervical cancer deaths than earlier-stage 
patients,2 and an effective treatment for LACC remains an challenging task.

Concurrent chemoradiation is recommended as the standard treatment for 
LACC with an improved survival.3 However, radiation for the special anatomical 
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position of the cervix sometimes leads to serious compli-
cations of gastrointestinal and genitourinary toxicity and 
impacts the quality of life. Neoadjuvant chemotherapy 
(NACT) followed by radical hysterectomy and pelvic 
lymph node resection is a promising strategy for LACC 
and exhibits favorable toxicity and comparable or 
improved survival,4 especially in developing countries 
where the access and technological development of radia-
tion are limited.

The efficacy of NACT in patients with LACC remains 
controversial. The overall response rate to NACT ranged 
from 52% to 95% in different studies.5,6 For long-term 
survival, some studies showed that the response to NACT 
was an important prognostic factor, and NACT responders 
benefited from NACT with improved overall survival (OS) 
and progression-free survival (PFS) compared to non- 
responders,7–10 which is consistent with our previous 
study.11 However, some other studies failed to identify an 
effect of response on survival in patients with LACC.12 

Therefore, whether NACT responders benefit from NACT 
and which patients would have a tendency to respond to 
NACT remain controversial. In this study, we assessed the 
efficacy of NACT and aimed to investigate the effect of 
early response on prognosis and find pretreatment factors 
that may be able to predict the early response to NACT.

Patients and Methods
Patients
Patients with International Federation of Gynecology and 
Obstetrics (FIGO 2009) stage IB2-IIA2 cervical cancer 
who underwent 2–3 cycles NACT before radical surgery 
or radiation from December 2007 to December 2017 in 
our hospital were included in this study.

The diagnoses of invasive cervical cancer were con-
firmed by cervix biopsy and pathological examination 
before treatment, and the staging was based on pelvic 
examination, Magnetic Resonance Imaging (MRI), and 
Computed Tomography (CT). Patients who received pre-
operative radiotherapy or suffered from other malignancies 
were excluded. Clinical and pathological data were col-
lected from patients’ medical records.

Management
All patients received 2–3 cycles of paclitaxel-carboplatin 
NACT. Patients intravenously received paclitaxel (pacli-
taxel liposome for injection, Luye Pharma Group Ltd., 
Nanjing, China) at 135–175 mg/m2 on the first day and 

platinum (carboplatin for injection, Qilu Pharma Ltd., 
China) at an area under the curve (AUC) = 5 on 
the second day every 3 weeks.

Assessment of the response to NACT was based on the 
Response Evaluation Criteria In Solid Tumors (RECISR, 
version1.1), briefly, complete response (CR) was defined 
as disappearance of all target lesions, partial response (PR) 
was defined as at least a 30% decrease in the sum of 
diameters of target lesions, progressive disease (PD) was 
defined as at least a 20% increase in the sum of diameters 
of target lesions, and stable disease (SD) was defined as 
neither sufficient shrinkage to qualify for PR nor sufficient 
increase to qualify for PD.13 Responders (NACT-R) were 
defined as patients with CR or PR, and non-responders 
(NACT-NR) were defined as patients with SD or PD. 
Toxicity was defined according to the Common 
Terminology Criteria for Adverse Events (CTCAE, ver-
sion 4.0).

After completion of NACT, the operable patients 
underwent radical surgery within 3 weeks. Patients who 
responded to NACT and those with IB2 tumor who 
showed stable disease but were deemed operable were 
also subjected to surgery. Adjuvant chemotherapy or 
radiotherapy was performed in patients with any high- 
risk factors (ie lymph node metastasis, parametrial invol-
vement and positive surgical margins) and patients with 
two or more intermediate risk factors (ie LVSI, deep 
stromal invasion, and tumor size ≥ 2cm). For inoperable 
patients, radiation or chemoradiation was performed.

Follow-Up
Patients were followed up every 3~6 months in the first 
two years, every six months in the third year, and once 
a year in the following years. The examinations included 
gynecological examination, vaginal stump cytological 
examination, pelvic ultrasound, and chest X-ray. OS was 
defined as the time from completion of NACT to death 
from any cause or to the date of last contact. PFS was 
defined as the time from completion of NACT to the first 
appearance of progressive disease or to the date of last 
contact.

Statistical Analysis
SPSS 23.0 (IBM Corp., Armonk, NY, USA) was used for 
statistical analysis. The statistically significance of vari-
ables associated with response was assessed using the χ2 
test or Fisher’s exact test, as appropriate. The variables in 
univariate and multivariate analyses were screened using 
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Cox regression model analysis. The OS and PFS curves 
were generated using the Kaplan–Meier method with 
GraphPad Prism 7.0 (GraphPad Software, lnc., San 
Diego, CA, USA), and Log rank test was used to assess 
the significance of the differences. P-value <0.05 was 
considered statistically significant.

Ethical Statement
The study was approved by the Ethics Committee of the 
Tongji Medical College, Huazhong University of Science 
and Technology (No. 2018S452), compliance with the 
Declaration of Helsinki. Written informed consent was 
obtained from all participants before any treatment. All 
patients’ information was anonymous.

Results
Response to NACT
A total of 219 patients, aged 25 to 68 years (median age, 
46 years), with stage IB2-IIA2 cervical cancer who met 
the inclusion criteria were included in the present study. 
Their clinical-pathological characteristics are listed in 
Table 1. All patients received platinum-based NACT, 
which was generally well tolerated, and hematological- 
related toxicity was the most frequent severe (grade 3/4) 
side effects: leukopenia occurred in 11.4% patients, and 
neutropenia occurred in 19.2% patients. No chemotherapy- 
related deaths were seen. CR was observed in 35 (16.0%) 
patients, including 19 (8.7%) cases of pathological CR, 
and PR was observed in 94 (42.9%) patients. Therefore, 
the overall response rate was 58.9% (129/219). Non- 
responders included 82 patients with SD and 8 patients 
with PD. After NACT, 197 (90.0%) patients received 
radical surgery and 19 patients were subjected to radiation 
or concurrent chemoradiation. Three patients received no 
further treatment. Moreover, comparison of post-operative 
pathology features revealed that lymph node metastasis, 
lymph vascular space invasion (LVSI), and parametrial 
infiltration in the responders occurred significantly less 
frequently than the non-responders, but the rates of posi-
tive surgery margins were similar (Table 2).

Response to NACT Independently 
Predicts Longer Survival
To verify the impact of response to NACT on the survival 
of patients with LACC, we compared OS and PFS in the 
responders and non-responders. With a median follow-up 
time of 48 (range, 3–150) months, the 5-year OS and PFS 

Table 1 Characteristics of the Patients with LACC Undergoing 
NACT (N=219)

Characteristics N (%)

Age (year)

Median (range) 46 (25~68)

Mean ± standard deviation 46 (±7.5)

Histology

Squamous cell carcinoma 186 (84.9)

Adenocarcinoma 20 (9.1)

Adenosquamous carcinoma 10 (4.6)

Others 3 (1.4)

Stage (FIGO 2009)

IB2 97 (44.3)

IIA1 19 (8.7)

IIA2 103 (47.0)

Tumor size before NACT (cm)

<4.0 17 (7.8)

4.0~4.9 99 (45.2)

5.0~5.9 66 (30.1)

≥6.0 37 (16.9)

Tumor size after NACT (cm)

<4.0 149 (68.0)

≥4.0 70 (32.0)

Histologic grade

G1 18 (8.2)

G2 103 (47.0)

G3 59 (26.9)

Unknown 39 (17.8)

Lymph node metastasis

Negative 135 (61.6)

Positive 63 (28.8)

Unknown 21 (9.6)

LVSI

Negative 150 (68.5)

Positive 47 (21.5)

Unknown 22 (10.1)

Parametrial involvement

Negative 169 (77.2)

Positive 28 (12.8)

Unknown 22 (10.1)

Surgical margin

Negative 190 (86.8)

Positive 7 (3.2)

Not applicable 22 (10.1)

Response to NACT

CR 35 (16.0)

PR 94 (42.9)

SD 82 (37.4)

PD 8 (3.7)

(Continued)
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in the responders (85.4% and 71.4%, respectively) were 
significantly higher than the non-responders (63.3% and 
52.4%; POS= 0.002, PPFS= 0.002; Figure 1A and B). The 
subgroup analysis revealed that OS was not significantly 
different between the CR group and PR group, but the CR 
group and PR group had better OS than the non- 
responders (Figure 1C). The PFS in patients with CR 
was significantly higher than the PR group and non- 
responders (Figure 1D). To determine whether the 
response to NACT was an independent predictive factor 
for prognosis, univariate and multivariate analysis, includ-
ing potential risk factors for survival, were performed. In 
the univariate analysis, the response to NACT, FIGO 
stage, lymph node metastasis, and LVSI were identified 
as risk factors for OS, and the response to NACT, FIGO 
stage, primary tumor ≥6cm, lymph node metastasis, LVSI, 

and parametrial involvement were identified as risk factors 
for PFS. In the multivariate analysis, the response to 
NACT remained significant for the OS and PFS. The non- 
responders had a 2.453-fold increased risk of death and 
a 2.196-fold increased risk of disease progression 
(Table 3).

Predictive Factors for the Response to 
NACT
As the response to NACT is an important determinant for 
the survival of patients, the identification of predictive 
factors is meaningful. Correlations between NACT 
response and pre-NACT variables, including age, tumor 
stage, pathological type, histological grading, and primary 
tumor size, were evaluated (Table 4). Although the overall 
response rate was not significantly different between 
patients grouped by the above-mentioned characteristics, 
the CR rate was significantly increased in the tumors of 
earlier stage and smaller size. CR was achieved in 23.3% 
of the patients with IB2 and IIA1 and in 20.7% of patients 
with tumors smaller than 5 cm, but only in 7.8% of 
patients with IIA2 tumors and in 10.7% of patients with 
larger tumors.

Discussion
The applicability of NACT in patients with LACC is 
debatable. Therefore, it is important to evaluate the effi-
cacy of NACT in patients with LACC and select appro-
priate patients who may benefit from NACT. Our results 
showed that the overall response to NACT was 58.9%, and 
the toxicity was mild. NACT responders significantly 
benefited from NACT with improved survival, and patients 
with early stage of IB2-IIA1 and small tumors <5 cm 
tended to achieve a better response to NACT. These find-
ings have important implications in improving the man-
agement of LACC by selecting the appropriate patients to 
receive NACT, and help non-responders avoid unneces-
sary chemotherapy-related toxicity and treatment delay.

Though concurrent chemoradiation is recommended as 
the standard treatment for patients with LACC, its com-
plications seriously reduce the patients’ quality of life. 
NACT followed by radical surgery is an alternative for 
the treatment of LACC with fewer complications and 
a favorable toxicity profile. The possible reasons support-
ing NACT may be that NACT can reduce tumor volume, 
improve the rate of tumor resection, as well as control the 
potential micro-metastasis.

Table 1 (Continued). 

Characteristics N (%)

Therapy after NACT

Radical surgery 197 (90.0)

Radiation or chemoradiation 19 (8.7)

No further treatment 3 (1.4)

Abbreviations: NACT, neoadjuvant chemotherapy; FIGO, International 
Federation of Gynecology and Obstetrics; LVSI, lymph vascular space invasion; 
CR, complete response; PR, partial response; SD, stable disease; PD, progressive 
disease.

Table 2 The Post-Operative Pathology in Patients with LACC 
Received NACT Before Surgery (N=197)

Responders 
N (%)

Non- 
Responders 
N (%)

P-value 
(χ2 
Test)

Total 123 (62.4) 74 (37.6)

Lymph node metastasis 0.007
Negative 93 (75.6) 42 (56.8)

Positive 30 (24.4) 32 (43.2)

LVSI 0.006

Negative 102 (82.9) 48 (64.9)

Positive 21 (17.1) 26 (35.1)

Parametrial involvement 0.034

Negative 111 (90.2) 58 (78.4)
Positive 12 (9.8) 16 (21.6)

Surgery margin 0.713
Negative 118 (95.9) 72 (97.3)

Positive 5 (4.1) 2 (2.7)

Abbreviations: NACT, neoadjuvant chemotherapy; LVSI, lymph vascular space 
invasion.
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The response rate of NACT varied greatly in different 
studies. The overall response to NACT of paclitaxel and 
carboplatin in a Phase II study was 95%, with 9% CR and 
86% PR.6 Huang HJ reported an overall response rate of 
79.4% after NACT with cisplatin, vincristine, and bleomy-
cin in patients with bulky stage IB and IIA.14 Another 
retrospective study of patients with IB2-IIB showed 
a response rate of 65.9% at the end of NACT.15 The 
response rate in the present study was 58.9%, which is 
lower than the response rate of 71.3% in our previous 
study. This difference may be explained by the higher 
proportion of patients with tumors ≥4 cm in the present 
study. Several other factors may also affect the response to 
NACT. Marita A. reported that the overall response rate 
with paclitaxel + carboplatin (PC) was significantly super-
ior to topotecan + cisplatin (TC), and 3~4 cycles of NACT 

was more appropriate than 1~2 cycles.16 Junker 
P. performed a small cohort study and found that the 
combination of a bevacizumab and platinum-containing 
chemotherapy improved the response rate (42.9% vs 
12.5%) and the reduction in tumor size (3.7 vs 2.5 cm) 
compared to a bevacizumab-free regimen after NACT in 
patients with FIGO stage Ib1 to IV.17 In patients with 
recurrent, persistent or metastatic cervical cancer, the addi-
tion of bevacizumab to chemotherapy was also associated 
with higher response rates than chemotherapy alone (48% 
vs 36%).18 Studies also demonstrated that the route of 
administration of NACT affected the response to NACT. 
He Y. observed significantly higher response rates in the 
artery intervention group (97.8%) compared to patients 
who received NACT via an intravenous route (75.1%).7 

Zhao et al made a similar discovery.19 In addition, the size 

Figure 1 Correlation of response to NACT with OS and PFS in patients with LACC. 
Notes: Kaplan-Meier survival curves are shown for OS (A) and PFS (B) in responders and non-responders, and OS (C) and PFS (D) in the subgroups of CR, PR, and non- 
responders (SD+PD). Log rank test was used to assess the significance of the differences. 
Abbreviations: NACT-R, neoadjuvant chemotherapy responders; NACT-NR, neoadjuvant chemotherapy non-responders; CR, complete response; PR, partial response; 
SD, stable disease; PD, progressive disease; OS, overall survival; PFS, progression-free survival.
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of trials and the inclusion of different patients in the 
studies may also affect the response, and large trials are 
needed to investigate the best strategy for the NACT.

The response to NACT is reported as one of the most 
vital prognostic factors for patients with LACC. Chen 
H. demonstrated that responders had significantly longer 
PFS than non-responders, and the response was an inde-
pendent prognostic predictor, with an hazard ratio (HR) of 
6.963.20 Another phase II clinical study with NACT of 
CPT-11 and cisplatin revealed the responders had signifi-
cantly lower risk of death than non-responders, with an 
HR of 0.025.21 Li L. reported in their study that the 
responders had significant better OS and PFS than non- 
responders with an HR = 0.6 for OS and HR = 0.5 for PFS 
after administration of TP, TC, or PF protocols in LACC.15 

Some scholars also found that patients who did not 
achieve an overall optimal response had a higher risk of 
recurrence and death compared to patients who achieved 
optimal response.9 Our results revealed that the response 

to NACT was an independent prognostic factor, and the 
non-responders had an increased risk of 2.453-fold for 
death and 2.196-fold for disease progression. The differ-
ence in HR may be related to different response rates and 
the inclusion of patients. These results suggest that the 
response to NACT is an independent risk factor for long- 
term survival in patients with LACC and it is critical to 
select patients who potentially respond to NACT to give 
the therapy.

As responders may benefit from NACT with improved 
survival, non-responders would take unnecessary treat-
ment and may end up with worse prognosis, the search 
for pretreatment predictive factors for response is impor-
tant for the personalized treatment in LACC. In a previous 
study, patients with squamous cell tumors and patients 
with tumors ≤5cm showed significantly higher response 
rates than patients with adenocarcinoma and tumors 
>5 cm.22 Huang HJ also discovered that patients with 
tumor ≤5cm had significantly higher response rate than 

Table 3 Univariate and Multivariate Analysis of Risk Factors for OS and PFS in LACC Patients Undergoing NACT

Variables Univariate Multivariate

HR (95% CI) P-value HR (95% CI) P-value

OS
Response to NACT (no vs yes) 3.250 (1.544–6.838) 0.002 2.453 (1.125–5.348) 0.024
Age (≥45 y vs <45 y) 1.193 (0.558–2.551) 0.649 - -

Primary tumor size (≥5 cm vs <5 cm) 1.741 (0.843–3.593) 0.134 - -

Primary tumor size (≥6 cm vs <6 cm) 1.789 (0.767–4.176) 0.179 - -
Histology (others vs squamous) 2.048 (0.910–4.609) 0.083 - -

FIGO stage (IIA1-IIA2 vs IB2) 2.233 (1.022–4.876) 0.044 2.046 (0.933–4.490) 0.074

Histologic grade (G3 vs G1-G2) 1.357 (0.623–2.957) 0.442 - -
Lymph node metastasis (positive vs negative) 2.572 (1.253–5.280) 0.010 1.652 (0.711–3.839) 0.243

LVSI (positive vs negative) 2.560 (1.229–5.334) 0.012 1.686 (0.710–4.006) 0.237

Parametrial involvement (positive vs negative) 1.979 (0.806–4.860) 0.137 - -
Surgical margin (positive vs negative) 1.874 (0.255–13.794) 0.538 - -

PFS
Response to NACT (no vs yes) 2.583 (1.452–4.596) 0.001 2.196 (1.183–4.076) 0.013

Age (≥45 y vs <45 y) 0.728 (0.408–1.299) 0.283 - -

Primary tumor size (≥5 cm vs <5cm) 1.700 (0.956–3.025) 0.071 - -
Primary tumor size (≥6 cm vs <6cm) 2.019 (1.026–3.973) 0.042 2.013 (0.995–4.071) 0.052

Histology (others vs squamous) 1.276 (0.616–2.641) 0.512 - -

FIGO stage (IIA1-IIA2 vs IB2) 1.902 (1.040–3.479) 0.037 1.600 (0.868–2.947) 0.132
Histologic grade (G3 vs G1-G2) 0.874 (0.460–1.660) 0.680 - -

Lymph node metastasis (positive vs negative) 2.120 (1.180–3.809) 0.012 1.098 (0.531–2.269) 0.801
LVSI (positive vs negative) 2.344 (1.290–4.261) 0.005 1.392 (0.632–3.063) 0.411

Parametrial involvement (positive vs negative) 2.703 (1.365–5.353) 0.004 1.688 (0.700–4.068) 0.243

Surgical margin (positive vs negative) 2.236 (0.541–9.238) 0.266 - -

Abbreviations: HR, hazard ratio; CI, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; LVSI, lymph vascular space invasion; OS, overall 
survival; PFS, progression-free survival.
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patients with tumor >5cm, and patients older than 35 years 
may achieve a better response than younger patients.14 

A randomized study had revealed that patients with squa-
mous tumors and smaller tumors <8 cm would receive 
a better response than patients with non-squamous and 
larger tumors after the administration of cisplatin, mito-
mycin, and 5-fluorouracil in patients with IB2-IIB.20 The 
present study observed that patients with earlier stage 
(IB2/IIA1) and smaller tumors (tumor with a size of 
<5 cm) achieved significantly more CR than other patients, 
which is consistent with previous studies. These results 
suggest that patients with earlier stage and smaller tumor 
more likely benefit from NACT, which should be verified 
in large scale, randomized studies.

We clarified the response rate and survival rate in 
a relatively large cohort of LACC patients undergoing 
carboplatin-paclitaxel NACT. However, the present study 

has several limitations. First, it is a non-randomized, retro-
spective study of single-center data; selection bias and 
confounding bias are inevitable. Second, the efficacy of 
NACT in terms of PFS and OS was not proven in the 
present of a control group, such as LACC patients under-
going primary chemoradiation. Third, all the patients stu-
died received carboplatin-paclitaxel NACT, limiting 
generalization of the results. Fourth, the follow-up time 
for most patients was shorter than 60 months. Thus, 
further multi-center, randomized trials are needed to verify 
the value of NACT in patients with LACC.

Conclusion
In conclusion, our results suggested that the response to 
platinum-based NACT was approximately 60%. The 
response to NACT was an independent risk factor for the 
survival of patients with LACC, and patients with earlier 

Table 4 Predictive Factors for the Response to NACT in Patients with LACC

CR 
N (%)

PR 
N (%)

SD+PD  
N (%)

P-value 
(χ2 Test)

RR  
N (%)

P-value 
(χ2 Test)

Total 35 (16.0) 94 (42.9) 90 (41.1) 129 (58.9)

Age (year) 0.150 0.283
<45 9 (10.2) 39 (44.3) 40 (45.5) 48 (54.5)

≥45 26 (19.8) 55 (42.0) 50 (38.2) 81 (61.8)

Stage (FIGO 2009) 0.020 0.972

IB2 23 (23.7) 35 (36.1) 39 (40.2) 58 (59.8)
IIA1 4 (21.1) 7 (36.8) 8 (42.1) 11 (57.9)

IIA2 8 (7.8) 52 (50.5) 43 (41.7) 60 (58.3)

Stage (FIGO 2009) 0.004 0.853

IB2-IIA1 27 (23.3) 42 (36.2) 47 (40.5) 69 (59.5)

IIA2 8 (7.8) 52 (50.5) 43 (41.7) 60 (58.3)

Histology 0.480 0.349

Squamous 32 (17.2) 80 (43.0) 74 (39.8) 112 (60.2)
Non-squamous 3 (9.1) 14 (42.4) 16 (48.5) 17 (51.5)

Histologic grade 0.061 0.602
G1G2 13 (10.7) 56 (46.3) 52 (43.0) 69 (57.0)

G3 11 (18.6) 27 (45.8) 21 (35.6) 38 (64.4)

Unknown 11 (28.2) 11 (28.2) 17 (43.6) 22 (56.4)

Primary tumor size (cm)

<5 24 (20.7) 41 (35.3) 51 (44.0) 0.027 65 (56.0) 0.360
≥5 11 (10.7) 53 (51.5) 39 (37.9) 64 (62.1)

Primary tumor size (cm)
<6 32 (17.6) 74 (40.7) 76 (41.8) 0.209 106 (58.2) 0.659

≥6 3 (8.1) 20 (54.1) 14 (37.8) 23 (62.2)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progression disease; RR, response rate; FIGO, International Federation of Gynecology 
and Obstetrics.
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stage and smaller tumors had a tendency to receive a better 
response. These results provide important evidence in 
improving the management of LACC.
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