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Purpose: Non-response to platinum-based neoadjuvant chemotherapy (non-rNACT) reduces 
the surgical outcomes of patients with locally advanced cervical cancer (LACC). The develop-
ment of an accurate preoperative method to predict a patient’s response to NACT (rNACT) could 
help surgeons to manage therapeutic intervention in a more appropriate manner.
Patients and Methods: We recruited a total of 341 consecutive patients who underwent 
platinum-based NACT followed by radical surgery (RS) at the Hubei Cancer Hospital 
between January 1, 2010 and April 1, 2020. All patients had been diagnosed with stage Ib2- 
IIa2 cervical cancer in accordance with the 2009 International Federation of Gynecology and 
Obstetrics (FIGO) classification system. First, we created a training cohort of patients who 
underwent NACT+RS (n=239) to develop a nomogram. We then validated the performance 
of the nomogram in a validation cohort of patients who underwent NACT+RS (n=102). Data 
analysis was conducted from October 1, 2020. First, we determined overall survival (OS) and 
progression-free survival (PFS) after NACT+RS. Multivariate logistic regression was then 
used to identify independent risk factors that were associated with the response to rNACT; 
these were then incorporated into the nomogram.
Results: The analysis identified several significant differences between the rNACT and non- 
rNACT groups, including neutrophil–lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR), 
lymphocyte monocyte ratio (LMR), platelet count, and FIGO stage. The performance of the 
rNACT nomogram score exhibited a robust C-index of 0.76 (95% confidence interval [CI]: 0.65 
to 0.87) in the training cohort and high C-index of 0.71 (95% CI: 0.62 to 0.78) in the validation 
cohort. Clinical impact curves showed that the nomogram had good predictive ability.
Conclusion: We successfully established an accurate and optimized nomogram that could be used 
preoperatively to predict rNACT in patients with LACC. This model can be used to evaluate the risk 
of an individual patient experiencing rNACT and therefore facilitate the choice of treatment.
Keywords: locally advanced cervical cancer, neoadjuvant chemotherapy, clinical response, 
nomogram prediction, prognosis

Introduction
Globally, more than half a million women are diagnosed with cervical cancer 
each year and over 300,000 patients die of this form of malignancy.1 Cervical 
cancer is one of the most common forms of gynecological tumors. However, due 
to the careful management of surgical treatment and concurrent chemoradiother-
apy, the majority of patients with early-stage cervical cancer can achieve good 
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levels of recovery, at least to some extent.2 However, the 
survival outcomes of patients with LACC remain low, 
leading to the widespread application of neoadjuvant che-
motherapy (NACT) in an attempt to improve the prog-
nosis of patients with LACC.3,4 Previous researchers have 
proposed platinum-based NACT, followed by a radical 
hysterectomy, as a potential alternative, particularly for 
patients diagnosed with stage Ib2 to IIa on the 2009 
International Federation of Gynecology and Obstetrics 
(FIGO) classification system.5 NACT, prior to surgery 
or radiation therapy, has also been explored as an alter-
native method with which to reduce tumor bulk; this 
approach appears to enhance the efficacy of subsequent 
therapy.6 However, while impressive clinical response 
rates to cisplatin-based NACT are known to play 
a crucial role in prognosis, it is evident that only patients 
who achieve a complete clinical response will benefit 
from the combination of NACT and surgical management. 
In other words, the response to NACT (rNACT) plays 
a decisive role in the prognosis of patients with LACC.6,7

At present, the rNACT is estimated by considering the 
Response Evaluation Criteria In Solid Tumors (RECISR, 
version 1.1)8 after the completion of NACT. On the basis 
of this evaluation, patients will then either undergo surgery 
or alternative forms of treatment. However, situations 
occur when patients fail to respond to NACT (non- 
rNACT); this situation delays treatment opportunities and 
creates a scenario that is very unfavorable for the patients. 
Therefore, estimating a patient’s response to NACT pre-
operatively is vital if we are to make the appropriate 
treatment decisions. Accurate estimations of rNACT, as 
judged preoperatively, could help surgeons to decide 
whether to administer neoadjuvant chemotherapy or not. 
Consequently, there is an urgent need to develop an accu-
rate model for predicting the outcome of NACT that can 
be used to facilitate the management of clinical treatment. 
In the present study, we established a nomogram to predict 
rNACT. We then analyzed the predictive performance of 
this nomogram in a deviation cohort and then verified 
performance in an internal validation cohort.

Patients and Methods
Patients
Between January 1, 2010 and April 1, 2020, we prospec-
tively collated data from consecutive patients who had 
been diagnosed with LACC at the Hubei Cancer 
Hospital. All patients had received NACT before surgery 

and had undergone radical hysterectomy. This study was 
approved by the Institutional Ethics Committee of the 
Hubei Cancer Hospital (Reference: LLHBCH2020LW- 
023), in compliance with the Declaration of Helsinki. 
Written informed consent was obtained from all partici-
pants before any treatment. All patients’ information was 
anonymous. The inclusion criteria were as follows: (1) 
patient had been diagnosed with FIGO stage Ib2-IIa2 
cervical cancer; (2) squamous or adenocarcinoma of the 
cervix had been confirmed by pathological examination 
prior to treatment; (3) patient had received preoperative 
contrast-enhanced magnetic resonance imaging (MRI) and 
routine pelvic examination; and (4) patient had undergone 
NACT (2 to 3 cycles of a platinum-based regimen). We 
excluded patients who had a history of all other malignan-
cies and any patient who had an incomplete set of medical 
data. Eligible patients who received NACT, followed by 
radical surgery between January 1, 2010 and April 1, 2016 
were included in the training cohort so that we could 
establish the nomogram. Patients who underwent the 
same treatment between May 1, 2016 and April 1, 2020 
were used for internal validation.

Blood Sample Collection
Blood samples (3–5 mL of whole blood) were collected 
from each patient on an empty stomach on the morning of 
the day prior to NACT. The samples were analyzed by the 
laboratory on the same day, including a routine blood test, 
platelet test, serological test, and coagulation function test.

Preoperative Examination, NACT, and 
Surgical Management
Routine preoperative examinations included pelvic exam-
inations, blood routine tests, liver and renal function tests, 
serum tumor markers tests, and imaging examinations. 
The NACT protocol included paclitaxel (the first day: 
135–175 mg/m2, continuous intravenous infusion; interval 
time: 21 days) and carboplatin (the second day: area under 
the curve [AUC] was equal to 5; continuous intravenous 
infusion; interval time: 21 days). The surgical approach 
included radical hysterectomy plus pelvic lymphadenect-
omy. Patients with pathological risk factors were treated 
with chemotherapy and/or radiotherapy.

Evaluating the Safety and Efficacy of NACT
Grade III–IV NACT protocols are associated with “severe 
toxicity” according to the World Health Organization 
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(WHO) grading standards. According to RECIST (version 
1.1) criteria, the response to NACT is divided into four 
levels: (1) complete response (CR) in which the tumor 
completely disappeared; (2) partial response (PR) in 
which the diameter of the tumor was reduced by at least 
30%; (3) progressive disease (PD) in which the diameter 
of the tumor was reduced by at least 20%; and (4) stable 
disease (SD): in which the diameter of the tumor did not 
shrink sufficiently to qualify for PR but did not increase 
sufficiently to qualify for PD.9

Follow-Up
After discharge, all patients were monitored regularly in the 
outpatient clinic. Patients were followed-up every 3 to 6 
months in the first 2 years after treatment; every 6 months 
in the third year, and once annually thereafter. The end 
points were OS and PFS. OS was measured from the date 
of RS to the date of the patient’s death or the date of the last 
follow-up visit. PFS was calculated from the date of RS to 
the date when tumor recurrence was diagnosed.

Statistical Analysis
Continuous variables are expressed as mean (standard devia-
tion) and compared using the two-tailed t test or the Mann– 
Whitney test. Categorical variables were compared using the 
χ2 test or Fisher’s exact test. To explore potential predictive 
factors, we also calculated the hazard ratio (HR) and the 
corresponding 95% confidence interval (CI) from the Cox 
proportional hazards model. Univariate and multivariate 
logistic analyses were used to explore the risk factors for 
rNACT. A nomogram was formulated based on results aris-
ing from the multivariate logistic regression analysis. The 
nomogram was based on the proportional conversion of each 
regression coefficient in the multivariate logistic regression 
to a 0 to 100-point scale. The effect of the variable with the 
highest β coefficient (the absolute value) was assigned 100 
points.10 Points were added for all independent variables in 
order to create a total which was then converted to predicted 
probabilities. Next, we used bootstrapping plots to calculate 
the concordance index (C-index) and area under the time- 
dependent receiver operating characteristic curve (time- 
dependent AUC) so that we could evaluate our ability to 
calibrate the curve. Typically, C-index and AUC values that 
exceeded 0.6 were suggestive of a reasonable estimation. We 
also used net reclassification index (NRI), integrated discri-
mination improvement (IDI), and decision curve analysis 
(DCA), to evaluate the clinical benefits and utility of the 
nomogram, as described previously.11,12 The cut-off point 

for risk stratifications was selected using X-tile. All analyses 
were conducted using SAS, version 9.1 (SAS Institute Inc.) 
and the R statistical package (v.3.6.2; R Foundation for 
Statistical Computing, Vienna, Austria; https://www.r-pro 
ject.org). A P-value <0.05 was considered to be statistically 
significant.

Results
Clinicopathological Characteristics
During the period of enrollment, 341 consecutive patients 
with stage Ib2-IIa2 LACC underwent NACT in Hubei 
Cancer Hospital. Of these, 239 patients met our inclusion 
criteria and were enrolled in our training cohort. Next, we 
enrolled our validation cohort; these patients underwent 
procedures between May 1, 2016 and April 1, 2020 (n = 
102). Demographics and baseline data are summarized in 
Table 1. According to the RECIST (version 1.1) criteria, 
rNACT was identified in 213 (89.1%) and 88 (86.3%) 
patients in the training and validation cohorts, respectively.

Postoperative Prognosis and Independent 
Prognostic Factors
The study was completed on October 1, 2020. The median 
follow-up time was 60.5 months (range, 14 to 75 months) 
and 38.7 months (range, 16 to 46 months) for the training 
and validation cohorts, respectively. In the training cohort, 
the 1-, 3-, and 5-year OS rates for the patients experien-
cing rNACT were 95.61%, 88.79%, and 83.56%, respec-
tively; the 1-, 3-, and 5-year DFS rates were 91.92%, 
86.78%, and 73.21%, respectively. In the validation 
cohort, the 1-, 3-, and 5-year OS rates of the patient 
experiencing rNACT were 92.37%, 86.19%, and 82.76%, 
respectively; the 1-, 3-, and 5-year DFS rates were 
89.07%, 84.65%, and 75.13%, respectively. The results 
of univariate and multivariate Cox regression analysis are 
summarized in Table 2. Multivariate analysis showed that 
rNACT was an independent risk factor for OS and DFS 
(Figure 1A).

Development and Validation of 
a Predictive Nomogram for rNACT
All of the parameters used to construct the nomogram 
were based on preoperative data, including peripheral 
blood inflammatory markers (neutrophil–lymphocyte 
ratio (NLR), platelet lymphocyte ratio (PLR), lymphocyte 
monocyte ratio (LMR), and platelet count), imaging indi-
cators (eg, the largest tumor diameter), and serum tumor 
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Table 1 Demographics and Baseline Characteristics of the Patients Undergoing NACT

Variables Training Cohort Validation Cohort χ/t P-value

(n=239) (n=102)

Age, years 1.129 0.260

Mean(±SD) 46.4(±25.9) 49.6(±18.6)

Diameter,cm 7.815 0.005

<4 99 (41.4%) 26 (25.5%)
≥4 140 (58.6%) 76 (74.5%)

NLR 13.336 P<0.01
<3.16 146 (61.1%) 83 (81.4%)

≥3.16 93 (38.9%) 19 (18.6%)

LMR 70.659 P<0.01

<3.6 47 (19.7%) 68 (66.7%)

≥3.6 192 (80.3%) 34 (33.3%)

PLR 0.622 0.430

<197 183 (76.6%) 74 (72.5%)
≥197 56 (23.4%) 28 (27.5%)

BMI, kg/m2 77.555 P<0.01

<18 72 (30.1%) 14 (13.7%)

>27 135 (56.5%) 28 (27.5%)
18–24 25 (10.5%) 54 (52.9%)

24–27 7 (2.9%) 6 (5.9%)

CA125, U/mL 2.104 0.147

abnormal 210 (87.9%) 95(93.1%)

normal 29 (12.1%) 7 (6.9%)

Grade 13.531 0.001

G1 13 (5.4%) 3 (2.9%)
G2 206 (86.2%) 76 (74.5%)

G3 20 (8.4%) 23 (22.5%)

Menopause 0.007 0.934

no 207 (86.6%) 88 (86.3%)

yes 32 (13.4%) 14 (13.7%)

LVSI 4.150 0.042

negative 236 (98.7%) 97 (95.1%)
positive 3 (1.3%) 5 (4.9%)

Histology 0.034 0.853
Adenocarcinoma 4 (1.7%) 2 (2.0%)

Squamous cell carcinoma 235 (98.3%) 100 (98.0%)

Surgical margin 0.500 0.479

Negative 233 (97.5%) 98 (96.1%)

Positive 6 (2.5%) 4 (3.9%)

Parametrial invasion 0.440 0.507

negative 207 (86.6%) 91 (89.2%)
positive 32 (13.4%) 11 (10.8%)

(Continued)
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markers (eg, CA125). The results arising from the univari-
ate logistic analysis are summarized in Table 3. 
Multivariate analysis showed that NLR (0.50; 95% CI, 
0.32 to 0.79), PLR (3.54, 95% CI, 1.81 to 6.94), LMR 
(0.44, 95% CI, 0.21 to 0.91), platelet count <100 × 103/μL 
(1.99, 95% CI, 0.92 to 4.35), and FIGO stage (IIa1 vs Ib2: 
2.89, 95% CI, 0.34 to 4.57; IIa2 vs Ib2: 2.43, 95% CI, 0.22 
to 3.88) were independently associated with rNACT. The 
results arising from the multivariate logistic analysis are 
summarized in Table 4. Next, we optimized the model by 
performing stepwise regression analysis. Decision curve 
analysis identified that predictive model B (which included 
FIGO, LMR, NLR, PLR, and platelet count, as they key 
variables) was the most appropriate model to use when 
constructing the nomogram (Figures 1B, 2A and B). The 
nomogram derived from the training cohort was validated 
using the bootstrap validation method (1000 iterations) 
with an unadjusted C-index of 0.76 (95% CI, 0.65 to 
0.87). Calibration curves clearly showed that the nomo-
gram produced robust results in the training cohort (Figure 
2C). The nomogram also represented an unadjusted 
C-index of 0.71 (95% CI, 0.62 to 0.78) in the validation 
cohort. To further test the efficacy of the model, we used 
clinical impact curves to evaluate stratified risk. The cali-
bration curve showed that the risk of rNACT could be 
readily distinguished in patients with LACC (Figure 3).

Discussion
Though concurrent chemoradiation is recommended as the 
standard treatment for patients with LACC, its complica-
tions seriously reduce the patients’ quality of life. 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.7 

Previous data have shown that rNACT can significantly 
worsen the survival outcomes of patients with LACC. In 
the present study, we found that approximately 11% of 
patients receiving NACT failed to respond (non-rNACT). 
Consistent with previous studies,4,7,13,14 our current study 
revealed that rNACT was an independent risk factor for 
prognosis (such as OS and PFS). Our study also demon-
strated several factors that were significantly associated 
with rNACT and could be used as reliable predictive 
factors, including NLR, PLR, LMR, a reduction in platelet 
count (<100 × 103/μL), and FIGO stage. Thus, we devel-
oped and validated a novel nomogram model to predict the 
probability of rNACT; we named this the pre-rNACT 
prediction model (pre-rNACT score). The pre-rNACT 
score is a visualized scale that is calculated by weighted 
variables. If a patient requires NACT, then the clinician 
can take advantage of this pre-rNACT score to assess the 
risk of rNACT; this may help the clinician to decide on 
further treatments during the follow-up period. 
Performance tests showed that the pre-rNACT score 
exhibited a C-index of 0.76 (95% CI, 0.65 to 0.87) in the 
training cohort and also exhibited robust internal calibra-
tion in the validation cohort. In order to verify whether 
patients could benefit from pre-NACT scoring, we used 
decision curve analysis and clinical impact curves. We 
found that the optimal decision cutoff point was achieved 
when the risk of rNACT threshold was set to 0.64; this 

Table 1 (Continued). 

Variables Training Cohort Validation Cohort χ/t P-value

(n=239) (n=102)

Lymph node metastasis 0.075 0.784
negative 202 (84.5%) 85 (83.3%)

positive 37 (15.5%) 17 (16.7%)

FIGO 75.956 P<0.01

Ib2 14 (5.9%) 15 (14.7%)

IIa1 7 (2.9%) 19 (18.6%)
IIa2 218 (91.2%) 68 (66.7%)

rNACT 0.560 0.454
yes 213 (89.1%) 88 (86.3%)

no 26 (10.9%) 14 (13.7%)

Note: Normal CA125 values are <35 kU/L. 
Abbreviations: LVSI, lymph vascular space invasion; FIGO, International Federation of Gynecology and Obstetrics.
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represented a point at which there was significant discri-
minative power.

Previous studies have attempted to use preoperative 
serum hemoglobin level15 and pretreatment platelet 
count16 to predict rNACT; however, these earlier studies 
both used small sample sizes and require further clinical 
evaluation. Park et al reported that excision repair cross- 
complementation facilitated the prediction of responses to 
cisplatin-based NACT in patients with stage 2B LACC.17 

However, other factors that have previously been con-
firmed to be useful for the evaluation of rNACT were 
not fully adopted in these earlier studies. Of the currently 
optimized predictive tools, the nomogram score is out-
standing with regard to high accuracy and good levels of 
discrimination.18 When considered as a whole, our pre- 
rNACT score showed reliable internal calibration between 
actual assessments and predictions; the rNACT score also 
performed at a robust level in the validation cohort.

Previous studies have routinely used novel serum bio-
markers to create nomograms. In contrast, we created an 
accurate nomogram by combining the results of routine 
blood tests, imaging indicators, and serological tumor 
indicators. These variables are the most common clinical 
indicators and are therefore very easy to acquire. Other 
indicators can therefore be avoided, thus reducing the 
financial burden incurred by patients. Interestingly, most 
of these indicators are associated with inflammation. 
Existing studies have confirmed that some systemic 
inflammatory indicators can comprehensively reflect the 
inflammatory and immune status of patients with 
a variety of malignant tumors.19,20 The tumor immunoe-
diting theory highlights the fact that different stages of the 
inflammatory response can contribute to the generation 
and development of tumors.21 Furthermore, inflammation 
can promote the migration of neutrophils around tumor 
cells, release reactive oxygen species that induce DNA 

Table 2 Univariate and Multivariate Cox Regression Analysis of Overall Survival (OS) in Patients with LACC

Variables Univariate Multivariate

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

Age 1.05(1.04–1.06) <0.01 1.04(1.02–1.05) <0.01

Diameter(<4cm vs ≥4cm) 0.17(0.11–0.27) <0.01 0.74(0.40–1.36) 0.02
NLR(<3.16 vs ≥3.16) 0.64(0.45–0.92) 0.01 1.07(0.73–1.58) <0.01

LMR(<3.6 vs ≥3.6) 0.06(0.05–0.09) <0.01 0.26(0.14–0.48) <0.01

PLR(<197 vs ≥197) 2.85(1.67–4.85) <0.01 1.84(0.82–4.10) 0.04
Menopause(yes vs no) 5.73(4.14–7.96) 0.68 0.99(0.66–1.49) -

LVSI(positive vs negative) 1.69(1.15–2.47) <0.01 1.64(0.98–2.76) 0.04

Surgical margin (positive vs negative) 1.33(0.73–2.41) -
Lymphnode metastasis (positive vs negative) 0.99(0.63–1.55) 0.97 0.78(0.47–1.31) -

CA125 (normal vs abnormal) 6.96(4.97–9.74) <0.01 0.87(0.56–1.34) -

Parametrial invasion(yes vs no) 5.74(4.14–7.96) <0.01 0.72(0.51–1.23) -
Platelet count (<300 vs ≥300) 0.59(0.24–1.79) 0.04 0.77(0.25–1.39) 0.03

response to NACT (yes vs no) 2.74(1.40–5.38) <0.01 3.09(1.49–6.39) <0.01

BMI

<18 reference

>27 1.97(1.26–3.07) <0.01 0.74(0.44–1.24) -
18–24 1.63(0.99–2.67) 0.05 0.42(0.24–0.73) -

24–27 2.44(1.33–4.48) <0.01 0.40(0.18–0.90) -

Grade

G1 reference
G2 0.31(0.19–0.51) <0.01 0.92(0.56–1.53) <0.01

G3 0.21(0.09–0.47) <0.01 1.79(0.73–4.35) <0.01

FIGO

Ib2 reference

IIa1 5.23(1.87–23.90) 0.01 5.26(0.61–9.63) <0.01
IIa2 10.64(1.49–16.09) 0.02 3.26(0.39–7.71) <0.01
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damage, and create a suitable microenvironment for tumor 
development.22 Neutrophils promote the production of 
vascular endothelial growth factor (VEGF) from tumors 
and accelerate the process of distant metastasis. 
Lymphocytes can differentiate into tumor-infiltrating lym-
phocytes within the tumor microenvironment and partici-
pate in the adaptive immune response.23,24 Research has 
also shown that monocytes can differentiate into macro-
phages in the tumor microenvironment, promote angiogen-
esis, and accelerate tumor migration and metastasis.25,26 

The activation of platelets can promote tumor angiogen-
esis, degrade the extracellular matrix, induce the release of 
adhesion molecules and growth factors, and promote 
tumor growth and metastasis.27 The predictive value of 
peripheral blood inflammatory markers for the prognosis 
of malignant tumors requires further investigation.

Previous studies have shown that peripheral blood 
inflammatory markers are associated with the prognosis 

of small cell lung cancer,28 bladder cancer,29 hepatocellu-
lar carcinoma,30 gastrointestinal cancers,31 and other forms 
of malignancy.32–34 Our present study also demonstrated 
that NLR, PLR, and LMR, were all significantly asso-
ciated with rNACT. In addition, we found that 
a reduction in platelet count was associated with an 
increased risk of non-rNACT in patients with LACC. 
When applied clinically, this nomogram might serve as 
a tool to select patients for preoperative NACT or provide 
clinicians with an opportunity to select alternative treat-
ment options. It is important to remember that rNACT is 
not the only factor to consider when deciding on therapeu-
tic procedures for LACC. Consequently, it is very impor-
tant to choose an appropriate initial treatment plan for 
patients with LACC. Compared with a single indicator, 
the combination of peripheral blood NLR, PLR, and LMR 
clearly exhibited a higher predictive value for sensitivity 
with regards to neoadjuvant chemotherapy. Furthermore, 

Figure 1 A Venn diagram showing risk and diagnosis factors (A) and decision curve analysis (B). (A) All prognostic factors for OS are included in circle A and all prognostic 
factors for PFS are included in circle B. The risk factors for rNACT are shown in circle C. The intersection of the Venn diagram shows the common influential factors. (B) 
Decision curve for the prediction of rNACT. Decision curve analysis identified potential factors that can exert clinical influence based on stepwise regression analysis and the 
net benefit of using rNACT score to stratify patients. Four models were built before the final nomogram was constructed: predmodelA (FIGO, LMR, NLR, age, and PLR), 
predmodelB (FIGO, LMR, NLR, platelet count, and PLR), predmodelC (FIGO, age), and predmodelE (LMR, NLR, and PLR).
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this is a convenient, simple, economical, and reproducible 
test to perform. Our nomogram provides us with a method 
of evaluating the biological characteristics and prognoses 
of patients with LACC more accurately.

Nevertheless, the present study has several limitations 
that need to be considered. First, the pre-rNACT nomo-
gram score scale was only applied to patients with stage 
Ib2 to IIa2 (a narrow range); further research is required to 

Table 3 Univariate and Multivariate Cox Regression Analysis of Progression-Free Survival (PFS) in Patients with LACC

Variables Univariate Multivariate

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

Age 1.06(1.04–1.07) <0.01 1.04(1.02–1.07) <0.01

Diameter(<4cm vs ≥4cm) 0.17(0.09–0.33) <0.01 0.89(0.34–2.34) <0.01
NLR(<3.16 vs ≥3.16) 0.51(0.28–0.93) 0.03 1.37(0.69–2.72) <0.01

LMR(<3.6 vs ≥3.6) 0.04(0.02–0.08) <0.01 0.13(0.04–0.43) <0.01

PLR(<197 vs ≥197) 1.47(0.72–3.02) 0.02 0.37(0.16–0.88) <0.01
Menopause(yes vs no) 6.27(3.71–10.59) 0.61 0.76(0.39–1.50) -

LVSI(positive vs negative) 2.37(1.35–4.18) <0.01 0.17(0.65–4.47) 0.02

Surgical margin (positive vs negative) 0.92(0.39–2.12) 0.84 0.42(0.16–1.13) -
Lymphnode metastasis (positive vs negative) 0.78(0.35–1.70) 0.52 0.71(0.27–1.63) -

CA125 (normal vs abnormal) 8.42(4.83–14.68) <0.01 0.74(0.33–1.66) -

Parametrial invasion(yes vs no) 6.27(3.71–10.59) <0.01 0.56(0.41–1.68) -
Platelet count (<300 vs ≥300) 0.67(0.31–1.86) 0.04 0.27(0.21–1.45) 0.03

response to NACT (yes vs no) 2.46(0.89–6.81) 0.01 1.49(0.50–4.46) <0.01

BMI

<18 reference

>27 0.58(0.24–1.39) 0.21 0.25(0.09–0.65) -
18–24 3.22(1.59–6.52) 0.08 1.35(0.59–3.05) -

24–27 5.87(2.65–12.98) 0.12 2.28(0.68–7.64) -

Grade

G1 reference
G2 2.24(0.31–16.36) 0.42 1.94(1.25–7.31) -

G3 1.41(0.19–15.38) 0.99 1.59(0.37–5.13) -

FIGO

Ib2 reference

IIa1 2.76(1.69–13.45) 0.23 3.11(0.26–17.58) -
IIa2 3.64(1.53–14.79) 0.27 3.51(0.16–16.71) -

Table 4 Univariate and Multivariate Logistic Regression Analysis for Risk Factors Associated with rNACT in Patients with LACC

Variables Univariate Multivariate

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

Age* 1.46(0.99–2.14) 0.05 1.89(1.03–3.47) 0.14

NLR(<3.16 vs ≥3.16) 0.51(0.33–0.78) <0.01 0.50(0.32–0.79) <0.01
LMR(<3.6 vs ≥3.6) 0.95(0.61–1.49) 0.04 0.44(0.21–0.91) 0.02

PLR(<197 vs ≥197) 2.39(1.36–4.19) <0.01 3.54(1.81–6.94) <0.01
Plate count (<300 vs ≥300) 1.69(0.94–3.05) 0.07 1.99(0.92–4.35) 0.03

FIGO
Ib2 reference

IIa1 2.24(1.07–3.52) 0.04 2.89(0.34–4.57) 0.04

IIa2 2.52(0.28–3.95) 0.01 2.43(0.22–3.88) 0.03

Note: *Continuous variable.
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investigate patients who do not meet these criteria (eg, 
stage Ib2 to Iva; a broader range). Second, this study 
was based on data from a single institution. Although our 
validation was robust, it is now necessary to conduct 
external validation using data from other centers. Third, 
because the model parameters were based on clinical per-
ipheral blood and imaging results, the application of spe-
cific technologies (such as immunological diagnosis 
biomarkers) might improve the accuracy of our nomo-
gram. Future research should be cautious and validated 
carefully.

Conclusion
We developed the pre-rNACT score scale, a novel nomo-
gram-based prediction model featuring peripheral blood and 
imaging results that can provide an optimized preoperative 
estimation of the risk of rNACT in patients with LACC.

Figure 2 Nomogram to estimate the risk of rNACT. (A) A nomogram for predicting the risk of rNACT showing the proportion (%) of parameters included in the score 
scale. To use the rNACT nomogram score, it is important to identify the point of each variable on the corresponding axis; the total number of points can then be summated 
from all variables. (B) Radar plot showing the relative weight of candidate parameters arising from stepwise regression analysis. The largest proportion is accounted for by 
NLR, PLR, and platelet count. (C) Calibration curves depicting the robust performance of the nomogram in terms of consensus between the predicted risk and actual risk 
assessment.

Figure 3 Clinical impact curve for the rNACT nomogram score. The purple line 
predicts the probability of patients who would show a low/poor response to the 
NACT. The red line calculated for predmodelB shows how many patients would be 
at a high risk of non-rNACT.
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