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 Background: Large cancer lesions are often challenging to treat with surgical intervention alone. Neoadjuvant chemotherapy 
is frequently used for FIGO stage IB3 and IIA2 cervical cancers to optimize the outcomes of radical surgeries. 
This study aimed to compare the effectiveness of neoadjuvant chemotherapy, followed by adjuvant chemother-
apy and radiotherapy, if necessary, with the traditional approach of adjuvant chemotherapy and radiotherapy 
after radical hysterectomy in treatment-naïve patients with cervical cancer of specified stages.

 Material/Methods: A total of 245 female patients were administered either 70 to 85 mg/m2 cisplatin and 165 to 175 mg/m2 pa-
clitaxel every 21 days (2 cycles) prior to radical hysterectomy, followed by adjuvant chemotherapy and radio-
therapy if needed (neoadjuvant therapy, NT cohort, n=105), or received adjuvant chemotherapy and radiother-
apy after radical hysterectomy adjuvant therapy, AT cohort, n=140).

 Results: In the NT cohort, 76% of patients responded to neoadjuvant chemotherapy, while 24% did not. Adverse opera-
tive, intraoperative, and postoperative outcomes were significantly more common among the non-responders 
(P<0.05). After 5 years, 91% of responders and 72% of non-responders survived without recurrence (P=0.0372), 
and 3% of responders and 28% of non-responders had died (P=0.0005).

 Conclusions: The resistance to neoadjuvant chemotherapy is a poor prognostic factor. Neoadjuvant chemotherapy followed 
by radical hysterectomy and adjuvant chemotherapy/radiotherapy appears to be advantageous for cervical can-
cer patients who respond well to neoadjuvant chemotherapy.

 Keywords: Carcinoma • Gynecology • Hysterectomy • Neoadjuvant Therapy • Uterine Cervical Neoplasms • 
Uterus

 Abbreviations: FIGO – International Federation of Gynecology and Obstetrics; NCCN – National Comprehensive Cancer 
Network; RECIST – Response Evaluation Criteria in Solid Tumors; SEM – standard error of mean; 
SD – standard deviation; c2 – chi-square; Q1 – first quartile; Q3 – third quartile; df – degrees of free-
dom; NT cohort – patients received 70-85 mg/m2 cisplatin plus 165-175 mg/m2 paclitaxel every 21 days 
before radical hysterectomy and adjuvant chemotherapy and radiotherapy (if required) after radical 
hysterectomy; AT cohort – patients received adjuvant chemotherapy and radiotherapy (if required) after 
radical hysterectomy
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Background

Cervical cancer is a major issue for women globally [1]. Cervical 
cancer is the second most common malignancy in Chinese 
women [2]. In the last 20 years, the incidence rate of cervical 
cancer in younger Chinese women has increased [3]. For non-
metastatic cervical cancer, excluding International Federation 
of Gynecology and Obstetrics (FIGO) stages IA, IB1, IB2, and 
IIA1 cancers, concurrent platinum-based chemoradiation is rec-
ommended by the National Comprehensive Cancer Network 
(NCCN) guidelines [4]. However, clinical applications of these 
guidelines are limited because of the unavailability of radio-
therapy facilities in China [5]. Concurrent platinum-based 
chemoradiation has significant adverse effects on reproduc-
tive organs during clinical management of cervical cancer [6], 
for example, vaginal injuries, ovarian failure, damage to endo-
crine function, pelvic tissue degeneration, and impaired sexual 
lifestyle [7]. Women who received concurrent platinum-based 
chemoradiation therapies are mostly unable to receive surgical 
resections because of severe pelvic tissue injuries. Therefore, 
gynecologists and oncologists want to improve current surgi-
cal practices for cervical cancers [5].

In women with cervical cancer stage IB3 (larger than 4 cm) 
and IIA2 (spread from the cervix to the upper two-thirds of 
the vagina), radical surgery is preferred. However, huge can-
cerous lesions are difficult to handle with only surgery [5]. 
In many parts of the world, especially in China, neoadjuvant 
concurrent platinum-based chemotherapy is a more accepted 
approach for stage IB3 and IIA2 cervical cancers to overcome 
the errors of radical surgeries [5]. It is also recommended by 
the National Health Commission of the People’s Republic of 
China [8]. Neoadjuvant chemotherapy has fewer vaginal inju-
ries caused by radical surgeries, better outcomes for quality of 
life, and better ovarian functions for premenopausal women 
[9-11]. Trials on Chinese women with stage IB3 and IIA2 cer-
vical cancer [5,12] reported better efficacy and safety of neo-
adjuvant chemotherapy. However, neoadjuvant chemothera-
py delays the surgical resection process and the concurrent 
platinum-based chemoradiation therapies that would worsen 
the clinical conditions of patients, especially if they were irre-
sponsive to neoadjuvant chemotherapy [5,13,14].

The objectives of this retrospective study were to evaluate 
the efficacy of neoadjuvant chemotherapy following radical 
hysterectomy and adjuvant chemotherapy and radiotherapy, 
if required, against adjuvant chemotherapy and radiotherapy, 
if required, after radical hysterectomy in treatment-naïve pa-
tients with cervical cancer stages IB3 and IIA2.

Material and Methods

Ethics Approval and Consent to Participate

The designed protocol of the established study (approval num-
ber: 15XCH17 dated March 21, 2018) was approved by the 
Xuzhou Central Hospital Review Board and the Chinese Society 
of Clinical Oncology. The study follows the 2008 Declarations 
of Helsinki and the law of China. Because this was a retro-
spective study, informed consent was waived by the Xuzhou 
Central Hospital Review Board.

Inclusion Criteria

Female patients who were 18 to 60 years of age and had patho-
logically and radiologically confirmed stage IB3 and IIA2 cervi-
cal cancer before the start of any chemotherapies and/or ra-
diotherapies were included in the analysis.

Exclusion Criteria

Patients who received any kind of chemotherapies and/or ra-
diotherapies for other kinds of cancer were excluded from the 
study. Patients with respiratory, cardiac, kidney, and/or liver 
diseases were excluded from the study.

Sample Size Calculation

The sample size was 100 based on the assumption that the 
5-year survival would be 60% or more in patients who would 
receive neoadjuvant chemotherapy following radical hysterec-
tomy plus adjuvant chemoradiotherapy or who would receive 
radical hysterectomy plus adjuvant chemoradiotherapy [15], 
with a=0.05 and b=0.2.

Cohorts

A total of 105 patients received 70 to 85 mg/m2 cisplatin plus 
165 to 175 mg/m2 paclitaxel every 21 days (2 cycles) before 
radical hysterectomy and adjuvant chemotherapy and radio-
therapy (if required) after radical hysterectomy (NT cohort). A 
radical hysterectomy was performed 3 weeks after the last cycle 
of neoadjuvant chemotherapy. A total of 140 patients received 
adjuvant chemotherapy and radiotherapy (if required) after 
radical hysterectomy (AT cohort). The treatment was suspend-
ed due to hematological toxicity (anemia, neutropenia) and/or 
allergic reactions (vomiting, skin peeling, unconsciousness).

Radical Hysterectomy

Robot-assisted or laparoscopic radical hysterectomy or open 
surgery (ie, abdominal radical hysterectomy) was performed 
for radical surgeries.
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Adjuvant Chemotherapy and Radiotherapy for NT Cohort

After surgery, pathological analysis was performed for the re-
sected part. Risk factors, for example, lymph node metastasis, 
two-thirds or more depth of interstitial infiltration, parametri-
al infiltration, and lymph vascular space invasion, were eval-
uated. If patients had any of the risk factors, they received 4 
cycles of 70 to 85 mg/m2 cisplatin plus paclitaxel 165 to 175 
mg/m2 every 21 days. If patients had none of the risk factors, 
they received 2 cycles of 70 to 85 mg/m2 cisplatin plus pacli-
taxel 165 to 175 mg/m2 every 21 days. If patients had positive 
pelvic lymph nodes, they received 6 cycles of 70 to 85 mg/m2 
cisplatin plus paclitaxel 165 to 175 mg/m2 every 21 days. In 
addition, patients with positive vaginal margins received ad-
ditional radiation therapy [5].

Adjuvant Chemotherapy and Radiotherapy for AT cohort

After surgery, pathological analysis was performed for the re-
sected part. Risk factors, for example, lymph node metastasis, 
two-thirds or more depth of interstitial infiltration, parametrial 
infiltration, and lymph vascular space invasion, were evaluated. 
If patients had any of the risk factors, they received 6 cycles 
of 70 to 85 mg/m2 cisplatin plus paclitaxel 165 to 175 mg/m2 
every 21 days. If patients had none of the risk factors, they 
received 4 cycles of 70 to 85 mg/m2 cisplatin plus paclitax-
el 165 to 175 mg/m2 every 21 days. If patients had positive 
pelvic lymph nodes, they received 8 cycles of 70 to 85 mg/m2 
cisplatin plus paclitaxel 165 to 175 mg/m2 every 21 days. In 
addition, patients with positive vaginal margins received ad-
ditional radiation therapy [5].

Follow-Up Period

Patients were followed up every 3 months for the first 2 years, 
every 6 months from 3 to 5 years, and once a year after 5 years.

Response to Neoadjuvant Chemotherapy

In the NT cohort, after neoadjuvant chemotherapy and before 
radical hysterectomy, a biopsy was performed from the cervix. 
The absence of tumor cells and lymph nodes in the pathology 
results was defined as a complete response, and a partial re-
sponse was defined as a 30% or greater decrease in the sum 
of the longest diameter of the tumor in size. A total of 20% or 
greater increase in the sum of longest diameters with an ab-
solute increase of 5 mm or more, or detection of new lesions 
in the pathology report, was defined as progressive disease. 
Neither partial response nor progressive disease was defined 
as stable disease. The Response Evaluation Criteria in Solid 
Tumors version 1.1 (RECIST v1.1) was used to evaluate re-
sponse in pathological examinations [16]. Complete response 
and partial response were defined as sensitivity to neoadjuvant 

chemotherapy, and progressive disease and stable disease 
were defined as insensitivity to neoadjuvant chemotherapy.

Progression-Free Survival

Progression-free survival was defined as patient survival with-
out recurrence.

Overall Survival

Overall survival was defined as the survival of patients from 
detection of disease to death by any cause.

During routine follow-up, the biopsy was performed from the 
cervix. A total of 20 % or more increase in the sum of longest 
diameters with an absolute increase of 5 mm or more, or de-
tection of new lesions in pathology was defined as disease.

Statistical Analysis

InStat 3.01 GraphPad Software (San Diego, CA, USA) was used 
for statistical analysis. Categorial parameters are depicted as 
frequency (percentages), and continuous parameters are de-
picted as mean±standard error of the mean or median (Q3-Q1). 
The Mann-Whitney test was performed for nonlinear contin-
uous parameters. The linearity of continuous parameters was 
evaluated using the Kolmogorov-Smirnov method. An unpaired 
t test was used for linear continuous parameters with equal 
standard deviations (SDs). An unpaired t test with Welch cor-
rection was used for linear continuous parameters with un-
equal SDs. Gaussian distributions were performed to check 
whether SDs were equal or not. The chi-square (c2) or Fisher 
exact test was used for statistical analysis of categorial pa-
rameters. Multivariate analysis, followed by univariate analy-
sis, was performed for evaluation of independent parameters 
for the insensitive response of patients to neoadjuvant che-
motherapies. All results were considered significant if the P 
value was less than 0.05.

Results

Study Population

From January 15, 2017, to March 20, 2018, in total, 264 female 
patients aged 18 to 60 years with pathologically and radiologi-
cally confirmed stage IB3 and IIA2 cervical cancer were report-
ed at the Xuzhou Central Hospital, China, and referring hospi-
tals. The data of 19 patients were excluded from the study: 15 
patients had received chemotherapy and/or radiotherapy for 
cancer, 1 patient had respiratory disease, 1 patient had car-
diac disease, 1 patient had kidney disease, and 1 patient had 
liver disease. Data from a total of 245 patients in response to 
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neoadjuvant chemotherapy of the NT cohort, response of ad-
juvant chemoradiotherapy of both cohorts, and follow-up time 
were included in the analysis (medical records were accessed 
to obtain patients information). The flowchart of the study is 
presented in Figure 1.

Demographical and Clinical Characteristics

Before chemoradiotherapy, the age, hemoglobin content, 
platelet count, body mass index, tumor size, and FIGO stag-
es of patients were comparable between cohorts (P>0.05 for 
all; Table 1).

Response to Neoadjuvant Chemotherapy

A total of 80 (76%) patients in the NT cohort were sensitive 
to neoadjuvant chemotherapy, and 25 (24%) patients in the 
NT cohort were insensitive to neoadjuvant chemotherapy. The 

details of response to neoadjuvant chemotherapy are report-
ed in Table 2.

Demographical and Clinical Characteristics of the NT 
Cohort

Patients who were insensitive to neoadjuvant chemotherapy 
were older and had lower hemoglobin content, higher platelet 
count, lower body mass index, higher tumor size, and higher 
IIA2 stage than those who were sensitive to neoadjuvant che-
motherapy before chemoradiotherapies (P<0.05 for all; Table 3).

Operative Parameters

Operative parameters of patients were comparable between 
cohorts (P>0.05 for all). In the NT cohort, more patients under-
went robot-assisted radical hysterectomy who were sensitive 
to neoadjuvant chemotherapy, and more patients underwent 

Women with 18-60 years of age and pathologically and radiologically con�rmed IB3 and IIA2 stage cervical cancer (n=264)

Women received chemoradiotherapy for cervical cancer (n=245)

Neoadjuvant chemotherapy + radical
hysterectomy and adjuvant

chemoradiotherapy (n=105)

Sensitive to neoadjuvant
chemotherapy (n=80)

Insensitive to neoadjuvant
chemotherapy (n=25)

Radical hysterectomy and adjuvant
chemoradiotherapy (n=140)

Excluded (n=19)
• Received chemotherapies and/or radiotherapies (n=15)
• Respriatory diseases (n=1)
• Cardiac diseases (n=1)
• Kidney diseases (n=1)
• Liver diseases (n=1)

Analy      sed (n=140)
• Demographical and clinical charecteristics
• Operative parameters
• Follow-up parameters

Analysed (n=80)
• Demographical and clinical charecteristics
• Response to neoadjuvant chemotherapy
• Operative parameters
• Follow-up parameters

Analysed (n=25)
• Demographical and clinical charecteristics
• Response to neoadjuvant chemotherapy
• Operative parameters
• Follow-up parameters

Chemoradiotherapy

Evaluation

Analysis

Figure 1. The flowchart of the study.
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abdominal open surgeries who were insensitive to neoadju-
vant chemotherapy. Intraoperative hemorrhage, parametrium 
excision, gastrointestinal tract injuries, infection, catheter time, 
and postoperative drainage were higher in patients who were 
insensitive to neoadjuvant chemotherapy than in those who 

were sensitive to neoadjuvant chemotherapy (P<0.05 for all). 
The details of the operative parameters of patients of the NT 
cohort are shown in Table 4.

Follow-Up Parameters

Progression-Free Survival

After 5 years, 90 (86%) patients from the NT cohort and 111 
(79%) patients from the AT cohort survived without recur-
rence (P=0.1745, Fisher exact test). Progression-free survival 
in 5 years between the NT cohort and the AT cohort was sim-
ilar (P=0.9999, c2 test, degree of freedom (df): 14; Figure 2). 
After 5 years 73 (91%) patients who were sensitive to neoad-
juvant chemotherapy and 18 (72%) patients who were insen-
sitive to neoadjuvant chemotherapy survived without recur-
rence (P=0.0372, Fisher exact test). Progression-free survival 
in 5 years was similar for patients who were sensitive to neo-
adjuvant chemotherapy and for those who were insensitive to 
neoadjuvant chemotherapy (P=0.9999, c2 test, df: 14; Figure 3).

Overall Survival

After 5 years, 9 (9%) patients from the NT cohort and 20 (14%) 
patients from the AT cohort died (P=0.2307, Fisher exact test). 
Overall survival of patients in 5 years was the same between 

Characteristics
Cohort

Comparisons
NT AT

Numbers of women 105 140 P value df Test value 95% CI

Age (years)  41 (50-33)  43 (50.5-39)
0.1058 

(Mann-Whitney test)
N/A 6461.5 N/A

Hemoglobin (g/dL) 10.02±0.06 10.16±0.04
0.0579 

(Unpaired t test with 
Welch correction)

203 1.907
-0.004744 to 

0.2862

Platelet (×109)/L  341 (457-138)  380 (428-231)
0.8935 

(Mann-Whitney test)
N/A 7276 N/A

Body mass index (kg/m2)  24 (25.5-23)  24 (25-23)
0.7202 

(Mann-Whitney test)
N/A 7153 N/A

Tumor size (cm)  5.6 (7.6-3.05)  6 (7.15-3.05)
0.7129 

(Mann-Whitney test)
N/A 7147.5 N/A

FIGO stage
IB3  60 (57)  74 (53) 0.5195 

(c2 test with Yate’s 
correction)

1 0.2886
0.8235 to 

1.481IIA2  45 (43)  66 (47)

Table 1. Demographic and clinical characteristics of patients before chemoradiotherapies.

FIGO – The International Federation of Gynecology and Obstetrics; IB3 – larger than 4 cm; IIA2 – spread from the cervix to the upper 
two-thirds of the vagina; df – degree of freedom; N/A – not applicable; CI – confidence interval (using the approximation of Katz for c2 
test). Parameters are depicted as frequencies (percentages) or mean ± standard error of the mean (SEM) or median (Q3-Q1). All results 
were considered significant if the P value was less than 0.05. Test value (Mann-Whitney statistics for Mann-Whitney test, Welch’s 
approximate t value for unpaired t test with Welch correction, c2 value for c2 test).

Type of response Numbers of patients

Total number of patients 105

Complete response  31 (30)

Partial response  49 (47)

Progressive disease  8 (8)

Stable disease  17 (15)

Table 2.  Response to neoadjuvant chemotherapy for patients in 
the NT cohort.

Parameters are depicted as frequencies (percentages). Complete 
response: The absence of tumor cells and lymph nodes in 
pathology. Partial response:³30% decrease in the sum of the 
longest diameter of the tumor in size. Progressive disease: 
³20% increase in the sum of longest diameters with an absolute 
increase of ³5 mm, or detection of new lesions in pathology. 
Stable disease: neither partial response nor progressive disease. 
RECIST v1.1 was used to evaluate the response. Response was 
evaluated after neoadjuvant chemotherapy and before radical 
hysterectomy.
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the NT cohort and the AT cohort (P=0.9999, c2 test, df: 14, 
Figure 4). After 5 years, 2 (3%) patients sensitive to neoadju-
vant chemotherapy and 7 (28%) patients insensitive to neo-
adjuvant chemotherapy died (P=0.0005, Fisher exact test). 
Overall survival in 5 years was similar for patients who were 
sensitive to neoadjuvant chemotherapy and for those who 
were insensitive to neoadjuvant chemotherapy (P=0.9996, c2 
test, df: 14; Figure 5).

Independent Parameter

Age higher than 40 years, hemoglobin level of 9.5 g/dL or low-
er, platelet count higher than 300×109/L, body mass index of 
23.5 kg/m2 or lower, tumor size of 5 cm or higher, and stage 
IIA2 were independent parameters for an insensitive response 
to neoadjuvant chemotherapies. The details of the indepen-
dent parameters of patients with insensitive response to neo-
adjuvant chemotherapies are shown in Table 5.

Discussion

After 5 years, a statistically equivalent but higher number of 
patients with progression-free survival and overall surviv-
al was found in the NT cohort than in the AT cohort. The re-
sults of progression-free survival and overall survival of the 
present study agree with those of the NCT03308591 trial [5] 
in China, the phase III trial in Japan [15], and a meta-analy-
sis [17]. In addition, gynecologic oncologists in China prefer 
adjuvant chemotherapy and radiotherapy after radical hyster-
ectomy for patients with intermediate or high risk factors (IB3 
and IIA2) [5]. Therefore, of neoadjuvant chemotherapy follow-
ing adjuvant chemotherapy and radiotherapy is a better rec-
ommendation in treatment-naïve patients with stage IB3 and 
IIA2 cervical cancer.

In the present study, operative, intraoperative, and postoper-
ative complications were worse and progression-free survival 

Characteristics

NT cohort

Sensitive to 
neoadjuvant 

chemotherapy

Insensitive to 
neoadjuvant 

chemotherapy
Comparisons

Number of patients 80 25 P value df Test value 95% CI

Age (years) 39.98±1.02 48.8±1.75
<0.0001 

(Unpaired t test)
103 4.731

5.707 to 
13.943

Hemoglobin (g/dL) 10.13±0.06 9.68±0.16

0.0128 
(Unpaired 
t test with 

Welch correction)

30 2.649
-0.7832 to 

-0.1013

Platelet (×109)/L 285±19 418±24

<0.0001 
(Unpaired 
t test with 

Welch correction)

55 4.301
70.490 to 

193.47

Body mass index 
(kg/m2)

24.53±0.15 22.9±0.29
<0.0001 

(Unpaired t test)
103 4.88

-2.173 to 
-0.9170

Tumor size (cm) 4.48±0.26 7.92±0.17

<0.0001 
(Unpaired 
t test with 

Welch correction)

100 11.095
2.829 to 

4.061

FIGO stage
IB3  55 (69)  5 (20) <0.0001 

(Fisher exact test)
N/A 1.65

1.257 to 
2.166IIA2  25 (31)  20 (80)

Table 3. Demographic and clinical characteristics of patients before chemoradiotherapies in the NT cohort.

Parameters are depicted as frequencies (percentages) or mean±standard error of the mean (SEM). All results were considered 
significant if the P value was less than 0.05. Sensitivity to neoadjuvant chemotherapy: complete response (absence of tumor cells 
and lymph nodes in pathology)+partial response (³30 % decrease in the sum of the longest diameter of tumor). Insensitivity to 
neoadjuvant chemotherapy: progressive disease (³20 % increase in the sum of longest diameters with an absolute increase of ³5 mm, 
or detection of new lesions)+stable disease (neither partial response nor progressive disease). RECIST v1.1 was used to evaluate the 
response. N/A – not applicable; df – degree of freedom; CI – confidence interval (using the approximation of Katz for Fisher exact test). 
Test value (t value for Unpaired t test, Welch’s approximate t value for unpaired t test with Welch correction, relative risk for Fisher 
exact test).
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and overall survival were lower in patients who were insen-
sitive to neoadjuvant chemotherapy than in those who were 
sensitive to neoadjuvant chemotherapy. Response to neoad-
juvant chemotherapy predicts favorable prognosis in cervical 
cancer patients [18]. The results of operative complications, 

progression-free survival, and overall survival for patients who 
received neoadjuvant chemotherapy in the present study are 
not consistent with those of the NCT03308591 trial [5] on 
Chinese patients, but are consistent with results from a me-
ta-analysis [19]. The NCT03308591 trial [5] is not completely 

Characteristics

NT cohort

ComparisonsSensitive to 
neoadjuvant 

chemotherapy

Insensitive to 
neoadjuvant 

chemotherapy

Number of patients 80 25 P value df Test value 95% CI

Nature 
of radical 
hysterectomy

Robot-
assisted radical 
hysterectomy

 45 (56)  8 (32)

0.0105 
 (c2 test for 

independence)
2 9.112 N/A

Laparoscopic 
radical 
hysterectomy

 32 (40)  12 (48)

Abdominal 
radical 
hysterectomy 
(open surgery)

 3 (4)  5 (20)

Intraoperative hemorrhage (mL) 421±26 539±54
0.0344 

(Unpaired t test)
103 2.144

8.790 to 
225.69

Parametrium excision (cm) 3.53±0.09 4.03±0.16
0.0093 

(Unpaired t-test)
103 2.653

0.1225 to 
0.8485

Postoperative complications

Injury to the urinary system  0 (0)  2 (8)
0.0549 

(Fisher exact test)
N/A 0

-Infinity to 
Infinity

Gastrointestinal tract  0 (0)  5 (20)*
0.0006 

(Fisher exact test)
N/A 0

-Infinity to 
Infinity

Injuries of vessels  0 (0)  1 (4)
0.2381 

(Fisher exact test)
N/A 0

-Infinity to 
Infinity

Infection  1 (1)  6 (24)*
0.0006 

(Fisher exact test)
N/A 0.1772

0.02878 to 
1.091

Lymphocyst  10 (13)  1 (4)
0.4532 

(Fisher exact test)
N/A 1.221

0.9785 to 
1.523

Thrombosis  0 (0)  2 (8)
0.0549 

(Fisher exact test)
N/A 0

-Infinity to 
Infinity

Catheter time (days) 10.11±0.61 13.84±1.2*
0.0046 

(Unpaired t test)
103 2.898

1.177 to 
6.278

Postoperative drainage (mL) 2,318±145 4,058±447*

0.0009 
(Unpaired 

t test with Welch 
correction)

29 3.7
778.04 to 

2701.3

Table 4. Operative parameters of patients in the NT cohort.

Parameters are depicted as frequencies (percentages) or mean±standard error of the mean (SEM). All results were considered 
significant if the P value was less than 0.05. * Insensitive to neoadjuvant chemotherapy-emergent postoperative complications. 
df – degree of freedom; N/A – not applicable; CI – confidence interval (using the approximation of Katz for c2-test). Test value (c2 value 
for c2 test, t value for unpaired t test, Welch’s approximate t value for unpaired t test with Welch correction, relative risk for Fisher 
exact test).
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balanced at baseline, which affects the efficacy of neoadjuvant 
chemotherapy. In the present study, neoadjuvant chemotherapy 
following adjuvant chemotherapy and radiotherapy was bene-
ficial for treatment-naïve patients with stage IB3 and IIA2 cer-
vical cancer who were sensitive to neoadjuvant chemotherapy.

The clinical parameters of patients were independent fac-
tors for response to neoadjuvant chemotherapy. The associ-
ation of clinical parameters of patients with the response to 
neoadjuvant chemotherapy in the present study agrees with 
that of the NCT03308591 trial [5] on Chinese patients and a 
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Figure 2.  Progression-free survival between the NT and the AT 
cohorts. Progression-free survival: survival of patients 
after adjuvant chemotherapy without recurrence or 
detection of disease. NT cohort: patients received 70-
85 mg/m2 cisplatin plus 165-175 mg/m2 paclitaxel 
at every 21 days before radical hysterectomy and 
adjuvant chemotherapy and radiotherapy (if required) 
after radical hysterectomy; AT cohort: patients received 
adjuvant chemotherapy and radiotherapy (if required) 
after radical hysterectomy. c2 test was used for 
statistical analysis.
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Figure 4.  Overall survival between the NT and the AT cohorts. 
Overall survival: survival of patients from detection 
of disease to death after adjuvant chemotherapy by 
any cause. NT cohort: patients received 70-85 mg/m2 
cisplatin plus 165-175 mg/m2 paclitaxel at every 
21 days before radical hysterectomy and adjuvant 
chemotherapy and radiotherapy (if required) after 
radical hysterectomy; AT cohort: patients received 
adjuvant chemotherapy and radiotherapy (if required) 
after radical hysterectomy. c2 test was used for 
statistical analysis.
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Figure 3.  Progression-free survival between patients sensitive to 
neoadjuvant chemotherapy and patients insensitive to 
neoadjuvant chemotherapy. Progression-free survival: 
survival of patients after adjuvant chemotherapy 
without recurrence or detection of disease. c2 test was 
used for statistical analysis.
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Figure 5.  Overall survival between patients sensitive to 
neoadjuvant chemotherapy and patients insensitive to 
neoadjuvant chemotherapy. Overall survival: survival 
of patients from detection of disease to death after 
adjuvant chemotherapy by any cause. c2 test was used 
for statistical analysis.
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meta-analysis [20]. Prognostic factors of treatment-naïve pa-
tients with stage IB3 and IIA2 cervical cancer may have fa-
vorable clinical outcomes after neoadjuvant chemotherapy.

In the present study, the cisplatin-based regimen was preferred 
for neoadjuvant chemotherapy. In the literature, both cisplatin- 
and carboplatin-based treatments were used in neoadjuvant 
cervical cancer studies. It is known that objective responses 
are higher with cisplatin-based treatments [21]. Therefore, in 
the present study, cisplatin was specifically preferred for its 
high response rates.

The present study was built on the concept that it did not fol-
low the international guidelines because of limitations in the 
radiotherapy machines; however, we mentioned that radio-
therapy was used when needed. The possible justification for 
this is that the proper treatment of the selected cohort should 
have been definitive chemoradiotherapy.

Although the clinical parameters of patients were comparable 
between cohorts before chemotherapies were administered, 
there are some limitations of the study. For example, this was 
a retrospective, single-institution, small-sample study. The au-
thors have not shown any differences regarding overall sur-
vival and progression free survival in the 2 studied cohorts, 
neoadjuvant chemotherapies vs adjuvant chemoradiothera-
pies. The only new information, namely significant differenc-
es in overall survival and progression-free survival, within the 
neoadjuvant cohort referred to the response to neoadjuvant 
chemotherapy; however, the sensitive subpopulation was not 
compared with the adjuvant chemotherapies cohort, which is 
the standard of care. No information of the type of irradiation 
(brachytherapy or external beam radiotherapy) or the total ra-
diative doses were given. The discussion is based mainly on 
local Chinese recommendations and studies. The sample size 
calculation, that was based in a very low outcome rate (60% 
5-year survival) for this group of patients, that was expected 

to be above 75%; the number of patients submitted to radio-
therapy was not specified; and patients with worse response to 
the NT cohort were at the same time patients already known 
to have worse prognosis, among others limitations. The safe-
ty of neoadjuvant chemotherapy was not evaluated and re-
ported for the patients, and could be part of a future study.

Conclusions

Neoadjuvant chemotherapy and adjuvant chemoradiothera-
py are better recommendations for treatment-naïve patients 
with stage IB3 and IIA2 cervical cancer and are beneficial for 
this group of patients who are more sensitive to neoadjuvant 
chemotherapy than adjuvant chemotherapy. The prognostic 
factors of treatment-naïve patients with stage IB3 and IIA2 
cervical cancer may have favorable clinical outcomes after 
neoadjuvant chemotherapy. Prognostic factors of treatment-
naïve patients with cervical cancer stages IB3 and IIA2 may 
have favorable clinical outcomes after neoadjuvant chemo-
therapy. The findings would be helpful for places where radio-
therapy is not available. The data contained in this manuscript 
are interesting and helpful for the design of future clinical tri-
als. We do not suggest that preoperative chemotherapy re-
sults may be a biomarker for prognosis, ie, chemotherapy re-
sults in ovarian cancer.
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Parameters Odd ratio 95% Cl P value

Age (£40 years vs >40 years*) 1.1231 1.0123-1.2341 0.0411

Hemoglobin (£9.5 g/dL* vs >9.5 g/dL) 1.5123 1.4221-1.6231 0.0452

Platelet ((£300×109)/L vs >(300×109)/L*) 1.5221 1.4581-1.6214 0.0481

Body mass index (£23.5 kg/m2* vs >23.5 kg/m2) 1.2211 1.1458-1.3211 0.0492

Tumor size (£5 cm vs >5 cm*) 2.4312 2.0412-2.6211 0.0321

FIGO stage (IIA2* vs IB3) 2.2133 2.0147-2.5142 0.0335

Table 5. Parameters of patients responsible for the insensitive response of neoadjuvant chemotherapies.

Multivariate analysis. FIGO – The International Federation of Gynecology and Obstetrics; IB3 – larger than 4 cm; IIA2 – spread from the 
cervix to the upper two-thirds of the vagina; Cl – confidence interval. * Parameter responsible for insensitive response to neoadjuvant 
chemotherapies. All results were considered significant if the P value was less than 0.05 and the odds ratio was more than 1.
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