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Abstract
Objective

The clinical data of more than 900 patients with locally advanced cervical squamous cell carcinoma
diagnosed for the �rst time and treated with radical chemoradiotherapy in recent 9 years were analyzed
to �nd important prognostic factors in advanced cervical squamous cell carcinoma, and provide
statistics for future research.

Method

The patients were divided into two groups: chemoradiotherapy resistant group and chemoradiotherapy
sensitive group. The survival rate and prognostic factors were analyzed using R language.

Result

There was considerable difference in overall survival (OS) and progression free survival (PFS) between
the two groups, of which the chemoradiotherapy sensitive group is about 10 months longer than the
resistant group. In the chemoradiotherapy resistant group, there were more patients with higher staging,
higher NLR(neutrophil to lymphocyte ratio), lymph node metastasis, and a total radiotherapy time of more
than 8 weeks. For the factors affecting chemoradiotherapy sensitivity, radiotherapy alone rather than
simultaneous chemoradiotherapy, late tumor stage, lymph node metastasis and a total time of
radiotherapy more than 8 weeks predicts lower sensitivity.

Conclusion

The main clinical factors affecting chemoradiotherapy sensitivity were tumor stage, lymph node
metastasis and the total time of radiotherapy. Chemoradiotherapy sensitivity, tumor diameter, NLR, PLR
(platelet to lymphocyte ratio) and total time of radiotherapy were independent prognostic factors for OS
and PFS.

Introduction
Cervical cancer is one of the most common malignant tumors of female genital system, which is second
only to breast cancer in the incidence of female malignant tumors in the world. It is the seventh in the
incidence of all malignant tumors and the third leading cause of cancer death among women, with 78%
of patients in middle-income countries. In China, there are 135,000 new incident cases every year. The
latest statistics showed that 106,000 new incident cases in 2018[1].Incidents of cervical cancer tend to be
younger. The peak incidence was 45–49 years old[2]. The incidence in urban areas is higher than that in
rural areas, which may be related to many factors of HPV infection. Although with the widespread
application of cervical cytology screening technology, cervical cancer can be detected and treated early,
yet early symptoms are not obvious. The patients do not pay enough attention to their health and lack
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screening knowledge. About 2/3 of the patients are in the advanced stage of the disease when they are
diagnosed.

According to the international federation of gynecology and obstetrics stage (FIGO), stage  B ~  A
cervical cancer is de�ned as locally advanced cervical cancer (LACC). Squamous cell carcinoma
accounts for about 75% of the pathological types of cervical cancer, so advanced cervical squamous cell
carcinoma accounts for the vast majority. The current standard of treatment for advanced cervical
squamous cell carcinoma is radical concurrent chemoradiotherapy. Compared with early cervical
carcinoma, the curative effect of advanced cervical carcinoma was signi�cantly lower. At present, the
average 5-year overall survival rate is 40%-50%, 29%-38% of the failure are uncontrolled or relapsed, and
the 5-year survival rate of patients with recurrence is only 3.8% ~ 13.0%[3]. It is concluded that
uncontrolled or recurrent tumor was the principal factor affecting the survival of patients. How to increase
the local control rate and reduce the recurrence rate is an important research direction to improve the
curative effect of advanced cervical cancer. Therefore, knowing the current e�cacy for treatment of
patients with advanced cervical squamous cell carcinoma and its in�uencing factors can lead to better
understanding of the disease, so as to guide the therapy regimen and improve the prognosis of patients.

At present, a large number of studies at home and abroad have focused on the basic and clinical
research of advanced cervical cancer, including survival analysis, prognostic factor analysis, recurrence
or uncontrolled analysis, and the analysis of factors related to lymph node metastasis [4-6]. Throughout
these studies, the quality of articles is different, the number of cases enrolled in most studies is small and
the results of different research units are not the same. Moreover some studies are conducted a long
time, when the radiotherapy technology of two-dimensional era is mostly used in radiotherapy. With the
advance of modern radiotherapy technology, the use of three-dimensional conformal or intensity
modulated radiotherapy may further improve the curative effect.

For this reason, we collected more than 900 cases in the past 9 years for retrospective analysis, and used
R language to statistically analyze the survival rate and prognosis factors, in order to provide statistics
for the prognostic factors of advanced cervical squamous cell carcinoma and to guide the direction of
future research.

Materials And Methods
Clinical data

Clinical data of patients with locally advanced cervical squamous cell carcinoma diagnosed for the �rst
time and treated with radical chemoradiotherapy were collected in the Department of Gynecology and
Oncology of Guangxi Medical University A�liated Tumor Hospital and the a�liated Hospital of
Southwest Medical University from January 2007 to September 2015. The patients were divided into two
groups [7]. The standard of radiochemotherapy sensitive group was that 6 months after
radiochemotherapy the tumor disappeared, the cervix prototype recovered, the texture was uniform, the
hardness was normal, the induration of the tissue adjacent to the uterus was small. the texture became
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soft and the elasticity improved. The standard of radiochemotherapy resistance group was that local
cervical masses still exist or new lesions appear within 6 months after radiochemotherapy.

Inclusion and exclusion criteria

1. Inclusion criteria:

1. Some pathological tissues are clearly diagnosed as cervical squamous cell carcinoma;

2. First diagnosed patient;

3. A patient between the ages of 18 and 80;

4. IIB stage and above are staged by FIGO1995 and FIGO 2009, and no distant metastasis is
con�rmed by imaging examination;

5. ECOG have a score of 0 to 2;

�. Patients with normative radical radiotherapy, including external irradiation and intracavity
afterloading irradiation;

7. Patients with complete case and follow-up data;

2. Exclusion criteria:

1. Other pathological types of cervical cancer;

2. Patients with recurrence or distant metastasis;

3. Patients who have not completed the radiotherapy, such as those who have not received
intracavitary irradiation, or those who have not completed the intracavitary brachytherapy as
planned;

4. Patients with surgical treatment related to the treatment of cervical cancer, such as those who
completed lymph node dissection before radiochemotherapy, but excluding those who received
interventional hemostasis and interventional infusion chemotherapy.

Treatment method

1. External irradiation:

After �xed by body network or other methods, CT scanning or x-ray simulation positioning, the whole
pelvic external irradiation was given. The radiation dose was 45-50Gy/1.8- 2Gy/5w. The dose for patients
with lymph node metastasis could be raised to 60-70 Gy. There are three kinds of radiotherapy methods
that can be selected.

(1) Conventional radiotherapy: including pelvic �eld irradiation and pelvic box irradiation. Pelvic �eld
irradiation is that according to the scope of the tumor, including the lower abdomen and the pelvic cavity,
the anterior and posterior �elds are irradiated vertically, the upper boundary of the �eld is at the level of
the iliac crest (waist 4, 5), the lower boundary is at the inferior margin of the pubic symphysis, and both
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sides are near the anterior superior iliac spine. Pelvic box irradiation is pelvic �eld irradiation and two
lateral �elds. Bilateral anterior �elds reach the pubic symphysis and the posterior reaches the level of the
second to third sacral vertebrae. If the mass is large, the posterior edge can reach the level of the third to
fourth sacral vertebrae, and the small intestine should be protected at the same time. (2) Conformal
radiotherapy: It adopts three-dimensional conformal technology, The range of radiotherapy is CTV(clinical
target volume), cervix, uterine body, upper vaginal segment, parauterine tissue, lymph node drainage area.
Extended PTV(Planned target volum), as the planning target area, can better protect normal organs. (3)
Intensity modulated radiotherapy: The range of radiotherapy is the same as that of conformal
radiotherapy, the radiation dose is the same as before, the maximum dose and minimum dose in the
target area do not exceed the prescription dose ±10%, and the tolerance dose limit for organ at risk (OAR)
is as follows: maximum dose of spinal cord < 40Gy, kidney V20 < 30%, small intestinal V40 < 50%, rectal
V50 < 50%, bladder V50 < 50%, femoral head V30 < 50%, pelvic bone V30 < 50%. OAR maximum dose is
lower than the prescription dose. Extended �eld irradiation is given according to the condition of tumor or
lymph node metastasis.

2. Brachytherapy

Depending on the situation of tumor regression, brachytherapy begins at 30 Gy after external irradiation
or end of external irradiation. High dose rate Ir192 afterloading machine is used and intracavitary
brachytherapy is performed with the uterine cavity and two vaginal applicator by the Manchester method.
External irradiation is not conducted on the day of treatment. The prescription dose of two-dimensional
radiotherapy is A point 600-700Gy/ times, 1-2 times a week, a total of 4-5 times, making the total
biological dose at point A ≥ 70Gy. Patients who use three-dimensional technology make HR-CTV ≥ 70-
85Gy according to the disease.

3. Chemotherapy

Depending on the patient's situation, radiotherapy can be combined with chemotherapy any way.

1. Radiotherapy alone: The above-mentioned radiotherapy methods are used alone, those without
chemotherapy.

2. Concurrent chemoradiotherapy: Concurrent chemotherapy is given during radiotherapy, including
platinum-based chemotherapy, cisplatin weekly regimen that is cisplatin (DDP) 40mg/m2, ivp, qw
and cisplatin 3-week regimen that is DDP 75mg/m2,ivp,q3w; or other chemotherapeutic drugs, and
platinum-based 2-drug combined 3-week chemotherapy.

3. Adjuvant chemotherapy: It includes neoadjuvant chemotherapy before radiotherapy and adjuvant
chemotherapy after radiotherapy. At present, whether to use adjuvant chemotherapy is controversial,
and there is no standard chemotherapy regimen. In this study, all platinum-based combination
chemotherapy regimens are incorporated into the analysis, focusing only on the impact of the course
of chemotherapy.
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Follow-up

The follow-up deadline is December 2016. The main contents are as follows: hospitalization number,
name, age, clinical FIGO stage, tumor diameter, Hb value before treatment, NLR before treatment, PLR,
whether there is lymph node metastasis, total radiotherapy time, radiotherapy method, radiotherapy dose,
chemotherapy regimen and course, e�cacy at the end of radiotherapy, OS (overall survival is the time
interval from the beginning of treatment to death or the end of follow-up), PFS (progression-free survival
is the interval from the beginning of treatment to the end of tumor progression or follow-up) etc.

Statistical analysis

All the data were analyzed by R language 3.4.3 Software (https: //CRAN.R-project.org/package=survival.).
The Kaplan-Meier method was used to draw the survival curve and survival rate, logarithmic rank test
(log-rank method) was used to test the difference of survival rate among different groups, and chi-square
test was used to obtain P value. The critical values of NLR and PLR were determined by ROC curve
method. The proportional hazard regression model (COX regression model) was used for univariate and
multivariate analysis, and the con�dence interval of 95% of the risk ratio zone was used. All the data were
analyzed by bilateral test, P < 0.05 indicates that there was a statistical difference.

Results
General information of patients

All 965 patients were followed up, including 769 cases in the Guangxi Medical University A�liated Tumor
Hospital and 195 cases in the a�liated Hospital of Southwest Medical University. Among these patients,
73 patients were lost to follow-up. The rate of lost to follow-up was 18%. The basic information of all
patients was shown in Table 1. The ratio of the chemoradiotherapy sensitive group (738 cases) and the
chemoradiotherapy resistance group (227 cases) was 3.25%, and the chemoradiotherapy resistance
group accounts for 23.52% of all patients. Compared with the chemoradiotherapy sensitive group, the
mortality rate of the chemoradiotherapy resistant group was signi�cantly higher. There were considerable
differences in OS and PFS between the two groups, and that of the chemoradiotherapy sensitive group
was about 10 months longer than the resistant group. In the chemoradiotherapy resistance group, there
were more patients with higher staging, higher NLR, more patients with lymph node metastasis, and more
patients with a total radiotherapy time of more than 8 weeks. Patients in the chemoradiotherapy
resistance group had younger age, larger tumor diameter, higher PLR, lower number of concurrent
chemotherapy course, and low number of adjuvant chemotherapy course, and there was no signi�cant
difference between the two hospitals.

Factors affecting the sensitivity to chemoradiotherapy

Univariate analysis showed that concurrent chemoradiotherapy increased the sensitivity of
chemoradiotherapy by about 37% compared with radiotherapy alone (0.63 (0.42-0.96, p=0.027)). Patients
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with later tumor stage greater than or equal to IIIB stage had reduced their sensitivity to
chemoradiotherapy compared with patients with IIB-IIIA by about 1.55 times (1.55 (1.07-2.30, p=0.025)).
Patients, with lymph node metastasis had decreased sensitivity to chemoradiotherapy by 1.96 times
(1.96 (1.42-2.70, p<0.001)), and those who received radiotherapy for more than 8 weeks had reduced
sensitivity of chemoradiotherapy by about 1.51 times (1.51 (1.10-2.09, p=0.011)). Multivariate analysis
showed that radiotherapy time more than 8 weeks was independent in�uencing factor, which reduced the
sensitivity of chemoradiotherapy by about 2.11 times (2.11 (1.16-3.96, p=0.017)). Other factors including
age, tumor stage, chemotherapeutic drugs and even different synchronous chemotherapeutic drugs,
whether to use adjuvant chemotherapy and different adjuvant chemotherapeutic drugs and improved
technique of radiotherapy showed no statistical difference in univariate and multivariate analysis of
in�uencing factors related to chemoradiotherapy sensitivity. (Table 2)

Threshold of NLR and PLR for predicting curative effect

The ROC curve was drawn taking NLR and PLR before treatment as test variables and treatment e�cacy
as state variables. The maximum value of the sum of sensitivity and speci�city was taken as the best
critical value. The best critical value of NLR for predicting the e�cacy of chemoradiotherapy was 2.91,
the sensitivity and speci�city were 0.505 and 0.610 respectively. The area under the curve was
0.561(Fig.1A). The best critical value of PLR for predicting the e�cacy of chemoradiotherapy was 174.8,
the sensitivity and speci�city were 0.498 and 0.587 respectively. The area under the curve was
0.531(Fig.1B). ROC curve indicates that there was no diagnostic value. Although there were differences in
NLR and PLR between chemoradiotherapy sensitive group and resistant group (Fig.1C), they were not
enough to predict the curative effect.

Survival analysis

At the end of the follow-up, 647 of the 965 patients were alive. Based on the survival results, the 3-year
survival rates of the chemoradiotherapy sensitive group and the chemoradiotherapy resistance group
were 90.02% and 54.08%, respectively, and the 5-year survival rates were 79.09% and 42.03%,
respectively. The 5-year survival rate of the chemoradiotherapy sensitive group was about 40% higher
than that of the chemoradiotherapy resistance group. There was considerable statistical difference (P <
0.01), in OS and PFS, between the two groups. The survival rate in the chemoradiotherapy sensitive group
was signi�cantly higher than that in the chemoradiotherapy resistant group. ( Fig.2)

Because of the large age span of the statistical data, a strati�ed analysis of different ages showed that
there are differences in survival rates among different chemoradiotherapy sensitive groups in the same
age group, but there was no signi�cant difference between different ages in the same group (Fig.2).

Clinical factors affecting chemoradiotherapy OS

There was no signi�cant difference in total OS of advanced cervical squamous cell carcinoma between
the two hospital. Univariate analysis showed that sensitivity to chemoradiotherapy, tumor diameter,
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hemoglobin, NLR, PLR and lymph node metastasis were in�uencing factors of OS, while age, tumor
stage, times of concurrent chemotherapy and times of adjuvant chemotherapy were not factors affecting
OS. The results of multivariate analysis showed that sensitivity to chemoradiotherapy, tumor diameter,
NLR, PLR and total time of radiotherapy were independent factors affecting OS, while hemoglobin level
and lymph node metastasis were not independent prognostic factors.

It can be seen that the sensitivity to chemoradiotherapy can be used as an independent prognostic index.,
and the risk of death in the chemoradiotherapy resistant group was 6.48 times higher than that in the
chemoradiotherapy sensitive group (HR=6.48, 95%CI=4.7-8.95, P<0.001). Tumor diameter was also an
independent prognostic indicator. The risk of tumor diameter larger than 4cm was 1.59 times higher than
that of below 4cm (HR=1.59, 95%CI=1.15-2.20, P=0.005). For every 1% increase in NLR, the risk level
increased by 8% (HR=1.08, 95% CI=1.01- 1.15, P=0.028). For every 0.2% increase in PLR, the risk
increased by 0.2% (HR=1.002, 95% CI=1.000- 1.004, P=0.005). Compared with patients whose total time
of radiotherapy was less than or equal to 8 weeks, the risk of patients with total time of radiotherapy
greater than 8 weeks was 1.53 times higher(HR=1.53, 95% CI=1.10-2.14, P=0.012). (Table 3)

Clinical risk factors of chemoradiotherapy PFS

The in�uence of clinical factors on PFS was similar to that on OS, and there was no signi�cant difference
between the two hospital. Univariate analysis showed that the sensitivity to chemoradiotherapy, tumor
diameter, hemoglobin, NLR, PLR and lymph node metastasis were the in�uencing factors of PFS, while
age, tumor stage, simultaneous chemotherapy and adjuvant chemotherapy were not the factors affecting
PFS. The results of multivariate analysis showed that sensitivity to chemoradiotherapy, tumor diameter,
NLR, PLR and total time of radiotherapy were independent factors affecting PFS, while hemoglobin level
and lymph node metastasis were not independent prognostic factors.

It can be seen that the sensitivity to chemoradiotherapy can be used as an independent index, and the
risk course of death in the chemoradiotherapy resistant group was 7.18 times higher than that in the
chemoradiotherapy sensitive group (HR= 7.18,95% CI=5.35-9.64, P < 0.001). Tumor diameter was also an
independent prognostic indicator, and the risk of tumor diameter larger than 4cm was 1.52 times higher
than below 4cm (HR=1.52, 95% CI=1.10-2.10, P=0.1063). For every 1% increase in NLR, the risk level
increased by 7% (HR=1.07, 95% CI=1.00-1.15, P=0.036). For every 0.2% increase in PLR, the risk increased
by 0.2% (HR=1.003, 95% CI=1.002-1.004, P=0.009). Compared with patients with total radiotherapy time
less than or equal to 8 weeks, the risk of patients with total radiotherapy time greater than 8 weeks was
1.54 times higher (HR=1.54, 95% CI=1.11-2.16, P=0.011). (Table 4)

Discussion
From the results of this study, it can be seen that the 5-year survival rate of the chemoradiotherapy
sensitive group was about 40% higher than that of the chemoradiotherapy resistant group.
Chemoradiotherapy sensitivity had a signi�cant in�uence on OS and PFS, and can be used as an
independent prognostic index for the curative effect of advanced cervical squamous cell carcinoma. In



Page 10/35

this study, the patients were divided into chemoradiotherapy resistant group and sensitive group. There
were differences in tumor stage, hemoglobin level before radiotherapy, NLR value before radiotherapy,
lymph node metastasis and total time of radiotherapy between the two groups. However, there was no
signi�cant difference in age, tumor diameter, PLR value, the number of courses of concurrent
chemotherapy and the number of courses of adjuvant chemotherapy between the two groups. The
analysis of the factors affecting the sensitivity to chemoradiotherapy showed that only the patients with
radiotherapy alone, late tumor stage, lymph node metastasis and the total time of radiotherapy more than
8 weeks were the unfavorable factors to reduce the sensitivity to chemoradiotherapy. However,
multivariate analysis showed that only total time of radiotherapy more than 8 weeks was an independent
factor.

Similar to this study, articles on uncontrolled recurrence of advanced cervical squamous cell carcinoma
obtained similar conclusions. Chen CC[8] showed that lymph node metastasis and low hemoglobin level
before treatment were uncontrolled risk factors for tumor recurrence. There was no difference in tumor
diameter between chemoradiotherapy sensitivity. The results reported in most other literatures in this
study were inconsistent[9]. In this study, the proportion of tumor diameter ≥ 4cm in chemoradiotherapy
sensitive group and chemoradiotherapy resistant group was similar. It may be due to the subjectivity of
the doctor to judge the diameter of the tumor and whether to use imaging examination, so that the size of
the judgment was different from the actual size. The average course of concurrent chemotherapy
between the two groups was about 1.5. Whether it was related to the choice of chemotherapeutic drugs,
the general condition of patients, complications or other factors needs more in-depth and detailed
research.

Age

The latest epidemiological survey on the incidence of cervical cancer in China showed that incidents of
cervical cancer tended to be younger, and the peak age was 45-49 years old[2]. Cervical cancer patients
less than 35 years old were usually de�ned as young cervical cancer, but according to the clinical data of
this study, there were only 27 patients under 35 years old, accounting for 2.8% (27/965). This may be
related to the fact that the pathological type of the patients we had chosen was squamous cell
carcinoma and young patients were more likely to have non-squamous cell carcinoma[10]. Among young
patients, the proportion of cervical adenocarcinoma and neuroendocrine carcinoma was higher, and the
incidence was on the rise. They also prone to lymph node and distant metastasis, and the therapeutic
effect was poor. [11]. In the study of Ruey-Jien Chen et al.[12], it is found that the older the patient at the
time of diagnosis the poorer the prognosis. However, the results obtained in our study were comparable to
those in most literature, that there was no correlation between age and survival rate. The results of
Liu,Y.M.[13] showed that there was no difference in OS and PFS, but there was a signi�cant difference in
the number of cases between the two groups in their study. There were 90 patients older than 40 years
old and only 8 cases less than 40 years old. Kastritis E.[14]also showed that age was not related to
prognosis. OS from 35 to 70 years old was 14.5 months. OS for patients older than 70 years old were 10
months and those less than 35 years old were 9 months. This may be related to age grouping and the
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study included some patients with recurrence or metastasis, resulting in biased results. Combining our
result and the literature, age may not be an independent prognostic factor for patients with advanced
cervical squamous cell carcinoma treated with chemoradiotherapy.

Clinical stage

There is no doubt that the clinical stage is directly related to the curative effect. To a certain extent, the
clinical stage re�ects the severity of the disease. It is an independent factor of prognosis. The earlier the
clinical stage, the higher the 5-year survival rate. Binbin, T et al. [15] found that 5 years after concurrent
chemoradiotherapy, the OS and PFS of patients with stage IIB were 75.9% and 71.7%, respectively, and
those of stage III and above are 52.9% and 42.8%, respectively. A Korean study [16] �nd that 5-year
survival rates after receiving concurrent chemoradiotherapy were 71.5% for patients with stage IIB, 44.9%
for patients with stage III and 20.9% for patients with stage IV A. In our study, univariate and multivariate
analysis suggested that staging was a factor affecting OS in chemoradiotherapy of advanced cervical
squamous cell carcinoma, but staging was not a factor affecting PFS. This may be due to the fact that in
this study the specimens above stage III accounted for about 77.2%. Moreover, the staging of the tumor
depended on the doctor's gynecological examination experience and had a certain degree of subjectivity.
Differences in technical level and equipment may also in�uence staging.

Tumor diameter

In the early stage of cervical cancer, Horn.LC et al. [17] showed that tumor size was an independent factor
affecting the prognosis of patients, which was the same as our study. Univariate analysis and
multivariate analysis showed that tumor diameter was a factor affecting OS and PFS. Research by Teh J
et al.[18] showed that tumor diameter was an independent prognostic factor for the e�cacy of concurrent
chemoradiotherapy in advanced cervical squamous cell carcinoma. In patients with tumor diameter ≥
4cm and < 4cm, the 5-year OS was 86.3% and 59.3%, respectively, and the 5-year DFS was 55.3% and
69.3%, respectively. However, tumor diameter was not an independent in�uencing factor in multivariate
analysis. Moreover, the analysis of the tumor diameter data was partly derived from CT scans, which may
had some errors. Some studies [5] found that the 5-year OS of tumor diameter > 4 cm and < 4 cm was
63% and 75%, respectively, while LRFS (local recurrence-free survival time) was 44% and 60%,
respectively, but there was no difference between 5-year DFS (tumor-free survival stage) between the two
groups, and multivariate analysis did not showed that it was an independent factor affecting prognosis.
But Endo,D. et al. [19]analyzed the prognostic factors of patients with advanced cervical cancer treated
with concurrent chemoradiotherapy. Both univariate and multivariate analyses showed a 2.3-fold
increased risk for tumor diameter ≥6 cm, which was associated with poor prognosis.

From the above analysis, it can be seen that the tumor diameter of advanced cervical squamous cell
carcinoma based on 4cm was an independent factor affecting tumor recurrence or uncontrolled, but it
may be an independent factor for prognosis. For advanced cervical squamous cell carcinoma, setting the
standard of tumor diameter as 6cm may be an independent factor affecting prognosis, or whether the
standard should be de�ned as other sizes needs to be further discussed.
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Lymph node metastasis

Lymph node metastasis of cervical cancer has been recognized as the main independent factor affecting
the prognosis of patients with cervical cancer. For early cervical cancer, postoperative lymph node
metastasis is regarded as the criterion of postoperative high-risk factor, and postoperative lymph node
metastasis should be treated with concurrent chemoradiotherapy. A domestic study showed that lymph
node metastasis was an independent risk factor for uncontrolled recurrence in patients with advanced
cervical cancer after chemoradiotherapy[15]. Some studies showed that lymph node status [15] affected
the OS and DFS, and the 3-year OS of patients with lymph node metastasis decreased from 92.8% to
81.7%, and the survival time without distant metastasis decreased from 92.7% to 79.3% [6]. The same
result had been obtained in foreign studies [5, 20, 21], Endo, D. et al. [19] showed that pelvic lymph node
enlargement was an independent factor affecting prognosis, regardless of univariate analysis or
multivariate analysis. Here, the latest FIGO2018 staging of cervical cancer[22] divided patients with
lymph node metastasis into IIIc stage, emphasizing the importance of lymph node metastasis in
treatment choice and e�cacy evaluation. Our univariate analysis showed a correlation between lymph
node metastasis and prognosis, although multivariate analysis was not an independent prognostic
factor. This may be the lack of a correct assessment of whether there was lymph node metastasis due to
the economy, imaging technology, recognition of lymph node metastasis by medical staff and so on.

Anemia

The study of advanced II and III cervical cancer in Cancer Hospital Chinese Academy of Medical Sciences
showed that the 5-year survival rate of patients with hemoglobin level below 80 g/L before radiotherapy
was about 20% lower than those with 80-100 g/L and about 30% lower than those with 120 g/L or above.
A large number of other studies [20, 23]showed that anemia can signi�cantly reduce the e�cacy of
chemoradiotherapy in advanced cervical cancer. It is considered that the level of hemoglobin lower than
110g/L was one of the factors of distant metastasis and an independent prognostic factor affecting
prognosis, but it was still controversial as to which type of prognostic index hemoglobin was an
independent prognostic factor. Teh, J et al.[18] analyzed the e�cacy of concurrent chemoradiotherapy for
locally advanced cervical cancer. Univariate and multivariate analysis showed that hemoglobin < 100g/L
was an independent prognostic factor for OS, but not for DFS, Choi, Y. S. et al. [24] showed that
hemoglobin < 100g/L was an independent prognostic factor for DFS in multivariate analysis. Our study
showed that the average hemoglobin levels in chemoradiotherapy sensitive group and
chemoradiotherapy resistant group were 109.4 ±19.9 and 104.8 ±22.1 respectively and the differences
were statistically signi�cant. It can be seen that the hemoglobin level affects chemoradiotherapy
sensitivity.

Univariate analysis showed that hemoglobin was associated with OS and PFS, but hemoglobin was an
independent prognostic factor for OS and PFS in multivariate analysis. Many scholars advocate that
patients with cervical cancer should be actively corrected for anemia before radical radiotherapy in order
to increase the sensitivity of tumor cells to radiotherapy and improve the effect of radiotherapy. However,
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which value of hemoglobin is the standard of 100g/L or 110g/L there is no uniform clinical standard of
HB, more clinical research data are required.

NLR and PLR

At present, most studies focus on the relationship between early cervical cancer and surgical outcome.
Most studies suggested that the increase of NLR and PLR may indicate lymph node metastasis. Some
studies believe that high NLR was associated with PFS and OS [25, 26], and there was no correlation
between high NLR and PFS and OS [27, 28]. For PLR, it was also considered that high PLR has nothing to
do with PFS and OS and was a prognostic factor [27]. Some studies have suggested that high PLR was
associated with PFS and OS [25, 26, 28]. The conclusions of various studies were different and
controversial.

There was also disagreement about the e�cacy of NLR and PLR in the treatment of cervical cancer.
Mizunuma, M. et, al [29] analyzed the e�cacy of chemoradiotherapy in cervical squamous cell
carcinoma, the results showed that the patients with high NLR before treatment had large tumor diameter,
late stage, more lymph node metastasis and low CR rate after treatment. Univariate and multivariate
analysis also showed that high NLR before treatment was a adverse prognostic factor for PFS and OS.
Nakamura, K. et al. [30] analyzed the e�cacy of second-line chemotherapy in patients with recurrent
cervical cancer after chemoradiotherapy. There was no correlation between NLR and survival time before
treatment. PLR was related to survival time in univariate and multivariate analysis. Further in-depth study,
Mesut Kose et al. [31] analyzed that NLR and PLR were obviously increased before and after cervical
cancer invasion, but correlation analysis showed that PLR was associated with invasion and NLR was
not.

This study showed that both NLR and PLR are correlated with the sensitivity to chemoradiotherapy and
the increase of NLR and PLR may be related to the resistance to chemoradiotherapy, but the result of ROC
curve showed that AUC is about 0.5, which was not different from that of Another study[32]. It is of little
value as a clinical diagnosis to predict the curative effect, and it is of more clinical value to add other
indexes and establish a predictive model to provide the diagnosis rate of prognosis. NLR and PLR are
prognostic factors of OS and PFS. There is a great divergence in the e�cacy of NLR and PLR in the
treatment of cervical cancer, and more clinical studies are needed.

Total time of radiotherapy

The total time of radiotherapy has always been an important factor in the prognosis of cervical cancer
after radiotherapy. This study also showed whether the total time of radiotherapy was more than 8 weeks,
and there was a correlation between the sensitive group and the resistant group. In the analysis of the
effect on the prognosis, multiple factors showed that the total time of radiotherapy > 8 weeks was an
independent factor of OS and PFS in advanced cervical squamous cell carcinoma.
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However, the established total time of 6-8 weeks of radiotherapy was based on the results of simple
radiotherapy. For advanced cervical cancer treated with concurrent chemoradiotherapy, the total time of
radiotherapy may change, so the better time was also concerned. Atahan, I.L.et al. [5] showed that more
than 6w was not a prognostic factor in cervical cancer LRFS, DMFS, DFS and OS, and prolonging the
treatment time did not increase the mortality of distant failure and distant metastasis. According to Song
et al. [33] , the total treatment time was 68 days (9-10 weeks), but the total radiotherapy time was less
than 8 weeks, the 3-year pelvic recurrence rate was 9% and > 8 weeks was 20%. It was of statistical
signi�cance. But the 3-year distant metastasis rate was 28% and 26% respectively, and the 3-year
mortality rate was 26% and 29%, respectively. There was no statistical difference. Multivariate analysis
also showed the signi�cance of pelvic recurrence, the overall survival and distant metastasis failure rate
did not increase in advanced cervical squamous cell carcinoma, which may be related to chemotherapy.
However, concurrent chemotherapy can not counteract the tumor cell proliferation caused by prolonged
tumor time, so it was still recommended that the total radiotherapy time should be completed within 8
weeks to improve the local control rate.

Conclusion
To sum up, we conducted retrospective analysis of data of patients with advanced cervical squamous
cell carcinoma treated with chemoradiotherapy collected in 9 years. Our result demonstrated a signi�cant
difference in 5-year survival rate between the chemoradiotherapy sensitive group and the resistant group.
The main clinical factors affecting the chemoradiotherapy sensitivity were tumor stage, lymph node
metastasis and the total time of radiotherapy. The analysis of prognostic factors of these patients
showed that sensitivity to chemoradiotherapy, tumor diameter, NLR, PLR and total time of radiotherapy
were independent prognostic factors of OS and PFS.
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Tables
Table 1. General characteristics of patients
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Clinical features RT sensitive (N=738) RT resistant (N=227) P-value

Age(years) 53.09 (9.50) 52.40 (10.06) 0.438

Status(example, %)     <0.001

alive 574 (77.81) 73 (32.24)  

death 164 (22.23) 154 (67.82)  

OS (months) 49.62 (28.43) 27.13 (28.34) <0.001

PFS (months) 48.49 (28.3) 31.86 (29.30) <0.001

Stage (example, %)     0.025

IIb-IIIa 180 (24.4) 39 (17.3)  

≥IIIb 557 (75.6) 187 (82.7)  

Diameter (example, %)     0.298

<=4cm 227 (37.9) 63 (33.7)  

>4cm 372 (62.1) 124 (66.3)  

HB (mean (SD)) 109.4 (19.9) 104.8 (22.1) 0.004

NLR (mean (SD)) 3.0 (1.9) 3.4 (2.4) 0.019

PLR (mean (SD)) 182.9 (97.1) 196.7 (108.9) 0.158

LN (example, %)     <0.001

no metastasis 423 (66.0) 100 (49.8)  

metastasis 218 (34.0) 101 (50.2)  

TR (%)     0.011

<=8 weeks 295 (40.1) 69 (30.7)  

> 8 weeks 441 (59.9) 156 (69.3)  

CCRT (weeks) 3.6 (1.8) 3.4 (2.0) 0.253

AT (weeks) 1.5 (1.6) 1.5 (1.5) 0.659

Hospital     0.263

GuangXi 582 (79.0) 187 (82.4)  

XiNan 155 (21.0) 40 (17.6)  

Note: RT: radiotherapy; OS: overall survival; PFS: progression free survival; HB: hemoglobin; NLR:
neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; LN: lymph node; TR: Total time of
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radiotherapy; CCRT: concurrent radiotherapy; AT: adjuvant chemotherapy.

Table 2. Analysis of clinical factors affecting the sensitivity of chemoradiotherapy
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Clinical
factors

RT sensitive

(example,%)

RT resistant

(example,%)

Univariate analysis Multivariate analysis

OR  (95%
CI)       

P-
value

OR  (95% CI)  P-
value

Age (years)            

40-60 542 (73.4) 163 (71.8)        

<40 43 (5.8) 18 (7.9) 1.39 (0.76-
2.44)

0.262 0.87 (0.28-
2.39)

0.795

>60 153 (20.7) 46 (20.3) 1.00 (0.68-
1.44)

0.999 1.06 (0.41-
2.51)

0.896

Stage            

IIb-IIIa 180 (24.4) 39 (17.3) ref   ref  

≥IIIb 557 (75.6) 187 (82.7) 11.55 (1.07-
2.30)

0.025 0.99 (0.53-
1.88)

0.972

Tumor
diameter

           

<=4cm 227 (37.9) 63 (33.7) ref   ref  

>4cm 372 (62.1) 124 (66.3) 1.20 (0.85-
1.70)

0.298 1.07 (0.62-
1.87)

0.820

Lymph node            

no metastasis 423 (66.0) 100 (49.8) ref   ref  

metastasis 218 (34.0) 101 (50.2) 1.96 (1.42-
2.70)

<0.001 1.45 (0.85-
2.47)

0.169

TR (months)            

<=8 295 (40.1) 69 (30.7) ref   ref  

> 8 441 (59.9) 156 (69.3) 1.51 (1.10-
2.09)

0.011 2.11 (1.16-
3.96)

0.012

CCRT            

no 85 (11.5) 39 (17.2)        

yes 653 (88.5) 188 (82.8) 0.63 (0.42-
0.96)

0.027 1.59 (0.24-
2.96)

0.993

AT            

no 324 (43.9) 89 (39.2)        

yes 414 (56.1) 138 (60.8) 1.21 (0.90-
1.65)

0.212 1.544(0.12-
2.37)

0.993
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Clinical
factors

RT sensitive

(example,%)

RT resistant

(example,%)

Univariate analysis Multivariate analysis

OR  (95%
CI)       

P-
value

OR  (95% CI)  P-
value

CCRTd            

DDP 424 (65.3) 116 (61.7)        

CBP 31 (4.8) 15 (8.0) 1.77 (0.90-
3.34,)

0.085 2.95 (2.10-
4.17)

0.081

NDB 162 (25.0) 53 (28.2) 1.20 (0.82-
1.73)

0.346 1.03 (0.52-
2.01)

0.931

others 32 (4.9) 4 (2.1) 0.46 (0.13-
1.18)

0.147 0.28 (0.04-
1.10)

0.109

ATd            

TP 127 (31.0) 35 (26.3) 0.99 (0.51-
1.89)

0.988 1.42
(0.57.-3.44)

0.444

PF 62 (15.1) 17 (12.8) 1.21 (0.52-
2.65)

0.644 1.01 (0.31-
2.97)

0.985

DOX+CBP 30 (7.3) 10 (7.5) 1.35 (0.63-
2.78)

0.428 1.04 (0.36-
2.83)

0.936

DOX+NDB 35 (8.5) 13 (9.8) 1.21 (0.58-
2.43)

0.600 1.33 (0.49-
3.46)

0.562

DOX+OXA 42 (10.2) 14 (10.5) 1.40 (0.70-
2.72)

0.325 2.01 (0.83-
4.76)

0.114

TC 40 (9.8) 14 (10.5) 1.27 (0.61-
2.56)

0.512 0.38 (0.05-
1.61)

0.241

others 30 (7.3) 13 (9.8) 1.57 (0.73-
3.29)

0.237 2.59 (0.93-
7.10)

0.065

RT            

2D 343 (47.3) 99 (44.2) -      

3D 92 (12.7) 26 (11.6) 0.98 (0.59-
1.58)

0.933 1.19 (0.51-
2.70)

0.678

IMRT 290 (40.0) 99 (44.2) 1.18 (0.86-
1.63)

0.303 1.54 (0.77-
3.11)

0.226

Note: DDP: cisplatin; CBP: carboplatin; NDB: nedaplatin; TP: paclitaxel + cisplatin; PF: cisplatin +
�uorouracil; DOX: docetaxel; TC: paclitaxel + carboplatin; 2D: conventional radiotherapy; 3D: appropriate
radiotherapy; IMRT: intensity modulated radiotherapy; CCRTd: concurrent radiotherapy drugs; ATd:
adjuvant chemotherapy drugs.
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Table 3. Analysis of clinical factors affecting chemoradiotherapy OS
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Clinical
factors

Number of
cases

Univariate analysis Multivariate analysis

(example) HR  (95% CI)        P HR  (95% CI)  P

Grouping     <0.001   <0.001

RT sensitive 738 ref   ref  

RT resistant 227 4.59 (3.68−5.73)   6.75 (5.02−9.08)  

Age (years) 965 1.00 (0.99−1.01) 0.802 1.01(0.99−1.03) 0.274

40-60 705 ref   ref  

<40 61 0.8035(0.5451 -
1.211)

0.3166 0.641(0.276-1.489) 0.301

>60 199 0.9557(0.7201 -
1.268)

0.7544 0.799(0.529-1.204) 0.283

Stage     0.393   0.0542

IIb-IIIa 219 ref   ref  

≥IIIb 746 1.14 (0.85−1.53)   0.67(0.47−1.03)  

Diameter     0.019   0.005

<=4cm 290 ref   ref  

>4cm 496 1.38 (1.06−1.01)   1.59 (1.15−2.20)  

CCRT          

no 124 ref   ref  

yes 841 0.8661(0.6798 -
1.079)

0.1971 0.164(0.022-1.243) 0.08

AT          

no 413 ref   ref  

yes 552 0.9972(0.7973 -
1.247)

0.9801 0.418(0.098-1.780) 0.238

CCRTd          

DDP 540        

CBP 46 1.059(0.6487 - 1.742) 0.812 0.124(0.014-1.100) 0.061

NDB 215 1.201(0.8578  -
1.812)

0.2764 1.254(0.914-1.721) 0.161

others 36 0.733(0.4436 - 1.278) 0.3036 0.150(0.016-1.363) 0.092
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Clinical
factors

Number of
cases

Univariate analysis Multivariate analysis

(example) HR  (95% CI)        P HR  (95% CI)  P

ATD          

TP 162 1.242(0.9305 - 1.734) 0.1386    

PF 79 0.7774(0.5642 -
1.083)

0.1505 0.790(0.383-1.630) 0.524

DOX+CBP 40 1.392(0.6847 - 3.247) 0.3221 1.010(0.583-1.748) 0.973

DOX+NDB 48 1.689(0.9323 - 4.367) 0.0806 1.458(0.820-2.591) 0.199

DOX+OXA 56 1.37(0.6765 - 3.171) 0.3433 1.057(0.745-1.498) 0.757

TC 54 0.9172(0.5887 -
1.429)

0.7074 0.679(0.511-0.902) 0.008

others 104 1.039(0.7429 - 1.456) 0.8211 0.927(0.821-1.047) 0.222

RT          

2D 442        

3D 118 1.189(0.8300 - 1.767) 0.33 0.844(0.441-1.616) 0.608

IMRT 389 1.275(1.030 - 1.817) 0.0495 1.054(0.790-1.406) 0.72

HB 965 0.99 (0.99−1.00) 0.012 1.01 (1.00−1.01) 0.14

NLR 965 1.08 (1.03−1.12) <0.001 1.08 (1.01−1.15) 0.028

PLR 965 1.00 (1.00−1.00) <0.001 1.002
(1.000−1.004)

0.005

Lymph node     <0.001   0.127

no
metastasis

523 ref   ref  

metastasis 312 1.71 (1.33−2.20)   1.26 (0.94−1.71)  

TR(months)     0.37   0.012

<=8 367 ref   ref  

> 8 599 1.13 (0.87−1.46)   1.53 (1.10−2.14)  

CCRT (weeks) 965 0.95 (0.89−1.00) 0.07 0.94 (0.87−1.01) 0.072

AT (weeks) 965 0.99 (0.92−1.06) 0.704 1.02 (0.93−1.13) 0.062

Hospital     0.634   0.281
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Clinical
factors

Number of
cases

Univariate analysis Multivariate analysis

(example) HR  (95% CI)        P HR  (95% CI)  P

GuangXi 769 ref   ref  

XiNan 195 1.07 (0.82-1.39)   1.20 (0.86-1.66)  

Table 4. Analysis of clinical factors affecting chemoradiotherapy PFS
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Clinical
factors

Number of
cases

univariate analysis Multivariate analysis

(example) HR  (95% CI)  P HR  (95%
CI) 

P

Grouping     <0.001   <0.001

RT sensitive 738 ref   ref  

RT resistant 227 5.04 (4.03 − 6.29)   7.18 (5.35 − 9.64)  

Age 965 1.00 (0.99 − 1.01) 0.92 1.01(0.99 − 1.03) 0.0278

40-60 705 ref   ref  

<40 61 0.91(0.5981 - 1.388) 0.6687 0.647(0.275-
1.521)

0.318

>60 199 0.9224(0.6926 -
1.230)

0.5871 0.820(0.514-
1.231)

0.338

Stage     0.235   0.068

IIb-IIIa 219 ref   ref  

≥IIIb 746 1.20 (0.893 − 1.61)   0.70 (0.48 − 1.03)  

Diameter     0.039   0.1063

<=4cm 290 ref   ref  

>4cm 496 1.33 (1.01 − 1.74)   1.52 (1.10 − 2.10)  

CCRT          

no 124        

yes 841 0.6785(0.4435 -
0.9026)

0.0123 0.168(0.022-
1.276)

0.085

AT          

no 413        

yes 552 1.012(0.8055 -
1.271)

0.9195 0.422(0.098-
1.807)

0.245

CCRTd          

DDP 540        

CBP 46 1.03(0.6246 - 1.704) 0.9046 0.590(0.254-
1.371)

0.22

NDB 215 1.003(0.6939 -
1.452)

0.9848 1.133(0.829-
1.548)

0.435
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Clinical
factors

Number of
cases

univariate analysis Multivariate analysis

others 36 0.7003(0.4311 -
1.219)

0.2365 1.070(0.796-
1.439)

0.654

ATD_cat          

TP 162        

PF 79 0.7032(0.4480 -
1.016)

0.0782 0.885(0.439-
1.782)

0.732

DOX+CBP 40 1.012(0.4815 -
2.129)

0.9743 1.120(0.653-
1.919)

0.681

DOX+NDB 48 1.216(0.6094 -
2.579)

0.5532 1.149(0.793-
1.664)

0.463

DOX+OXA 56 1.011(0.4813 -
2.127)

0.9764 1.138(0.883-
1.467)

0.318

TC 54 0.7051(0.4360 -
1.142)

0.1703 0.779(0.648-
0.936)

0.008

others 104 0.8084(0.5334 -
1.185)

0.2806 0.936(0.841-
1.039)

0.209

RT          

2D 442        

3D 118 1.112(0.7720 -
1.630)

0.5551 0.807(0.417-
1.562)

0.525

IMRT 389 1.017(0.7676 -
1.358)

0.8973 0.990(0.744-
1.317)

0.945

HB 965 0.99 (0.99 – 1.00) 0.011 1.01 (1.00 − 1.01) 0.205

NLR 965 1.07 (1.023− 1.12) 0.001 1.07 (1.00 − 1.15) 0.036

PLR 965 1.002 (1.002 −
1.003)

0.001 1.003(1.002 −
1.004)

0.009

Lymph node     <0.001   0.096

no
metastasis

523 ref   ref  

metastasis 312 1.69 (1.32 − 2.17)   1.29 (0.96 − 1.74)  

TR (weeks)     0.162   0.011

<=8 367 ref   ref  

> 8 599 1.20 (0.93 − 1.56)   1.54 (1.11 − 2.16)  
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Clinical
factors

Number of
cases

univariate analysis Multivariate analysis

CCRT
(weeks)

965 0.96 (0.90 − 1.01) 0.144 0.95 (0.88 − 1.01) 0.118

AT (weeks) 965 0.99 (0.92 − 1.06) 0.697 1.04 (0.95 − 1.15) 0.361

Hospital 738   0.824   0.212

GuangXi 227 ref   ref  

XiNan 195 1.03 (0.79-1.35)   1.23 (0.89-1.71)  

Figures
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Figure 1

(A) ROC curve predicts prognostic value of NLR. The best critical value of NLR for predicting the e�cacy
of chemoradiotherapy was 2.91. The area under the curve was 0.561. (B) ROC curve predicts prognostic
of PLR The best critical value of PLR for predicting the e�cacy of chemoradiotherapy was 174.8. The
area under the curve was 0.531. (C) Histograms of NLR and PLR in the radiotherapy sensitive and
resistant groups.
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Figure 2

(A) Survival curves of overall survival in radiosensitive group and radioresistant group. (B) Survival curves
of progression-free survival in radiosensitive group and radioresistant group. (C) Survival curves of
overall survival in radiosensitive and radioresistant group strati�ed by age. (D) Survival curves of
progression-free survival in radiosensitive and radioresistant group strati�ed by age. The survival rate of
radiosensitive group was signi�cantly higher than that of radioresistant group in OS and PFS. Similarly, in
each age group, the survival rate of radiosensitive group was also signi�cantly higher than that of
radioresistant group.
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