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Abstract. Background/Aim: Treatment of locally advanced
cervical —cancer (LACC) consists of concomitant
chemoradiation or neoadjuvant chemotherapy (NACT) plus
radical surgery (RS). This study analyzed the prognostic role
of neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte
ratio (PLR), tumor infiltrating lymphocytes (TILs), and PD-L1
expression in LACC patients, treated with NACT+RS. Patients
and Methods: We prospectively analyzed 37 LACC patients
treated from December 2016 to September 2019. Patients were
submitted to pelvic examination, biopsy and imaging. Results:
In 65% of cases, a nodal involvement was present at pre-
treatment MRI. All cancers showed the presence of stromal
TILs and PD-LI staining of inflammatory cells. No significant
correlations were found between clinicopathological
parameters and the number of TILs and PDL-1 at baseline.
After NACT, 29 patients (78%) were submitted to RS; 28% of
patients showed pathological complete response, 62% partial
response and 10% stable disease. Seven (24%) patients
reported a positive node. Patients with high levels of stromal
TILs and low NLR and PLR showed a significantly better
response to NACT. No significant correlation was observed
between PD-L1 expression and response to NACT. Conclusion:
The number of TILs, the expression of PDLI, and NLR and
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PLR ratios correlate significantly with the response of LACC
patients to NACT.

Locally advanced cervical cancer (LACC) patients who do
not respond to primary treatment, either with concomitant
chemoradiation (CTRT) or neoadjuvant chemotherapy
(NACT) plus radical surgery (RS), represent a challenge for
physicians. Alongside the known negative prognostic factors,
such as FIGO stage, tumor volume, nodal metastasis,
smoking, and anaemia, there is an urgent need to understand
why, among patients affected by the same cervical cancer,
some respond to treatment while others do not (1-5).

Thus, new therapeutic strategies are under evaluation for
the treatment of this tumor, with particular attention to
immunotherapy strategies that might represent a valid
alternative, as they have been shown to significantly improve
the management of many malignancies in the last decade.

In this scenario, some “immunologic markers” have been
recently studied in some cancer patients. and correlated to
the prognosis and to the efficacy of immunotherapy,
particularly immune checkpoint inhibitors.

Several studies have shown that high neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio
(PLR) are markers of host inflammation and are associated
with worse overall survival (OS) (6-8); high eosinophils both
in tumor tissue as well as in peripheral blood, have been
reported to be prognostic markers for a better outcome in
some solid tumors (9-11); tumor infiltrating lymphocytes
(TILs) and programmed death ligand 1 (PD-L1) can predict
response to chemotherapy and immunotherapy, and reflect the
immune response in the tumor microenvironment (12-16).

The aim of the present study was to analyze the prognostic
effect, in terms of response to therapy, neutrophil to lymphocyte
ratio, platelet to lymphocyte ratio, TILs and PD-L1 expression
in cervical cancer patients at diagnosis, treated by NACT+RS.
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Patients and Methods

The institutional review board (IRB) approved this study.
Inclusion criteria were: age=18 years, Eastern Cooperative
Oncology Group Performance Status of 2 or less, histologically
proven squamous cervical cancer, locally advanced disease (FIGO
stage IB2-1Va), absence of renal (excluded postrenal failure),
hepatic, respiratory, and cardiac failure, adequate bone marrow
reserve, no concomitant or previous cancer. All patients provided
written informed consent to treatment and to use clinical and
pathological data for scientific purposes.

All patients, at admission, were submitted to clinical staging with
gynecological pelvic examination and large cervical biopsy,
abdomino-pelvic MRI, pelvic 3D ultrasound and chest CT-scan.

Cystoscopy or proctoscopy were performed if required. Clinical
staging at diagnosis was performed according to the 2018 FIGO
classification (17). Biopsy was sent to the pathologist to assess
histotype, depth of invasion and grading together with TILs and PD-
L1 expression. Methods for evaluation of stromal TILs and PD-L1
have been described elsewhere (18). Briefly, a minimum of 200
neoplastic cells should be present in each biopsy sample.

Hematoxylin-eosin stained slides were evaluated for the presence
of stromal TILs according to Salgado er al. (19); for the statistical
correlations we used the following definitions: <10% for low levels
of stromal TILs; 10%-40% for moderate stromal TILs levels and
>40% for high stromal TILs; TILs distribution in the stroma was
also analyzed. Serial sections were obtained from each paraffin
block for immunophenotyping of the inflammatory infiltrate.

The definitions used for the statistical analysis were: <1% for low
PDL-1 expression on both inflammatory and cancer cells, 1%-49%
for moderate PDL-1 expression and >49% in case of high PDL-1
expression on cells. Cell blood count was retrieved from each patient
at diagnosis in order to assess neutrophil/lymphocyte ratio (NLR),
platelet/lymphocyte ratio (PLR), eosinophil/lymphocyte ratio (ELR)
and eosinophil neutrophil/lymphocyte ratio (ENLR).

Pre-treatment abdomino-pelvic MRI and 3-D pelvic ultrasound
was performed in all patients. Before treatment, all the patients were
submitted to MRI examination using 3T Magnet (GE Discovery MR
750, Rome, Italy) with phased-array coil 32 channels. Before the
examination, the antiperistaltic agent Hyoscine N-butylbromide
(Buscopan 20 mg/ml, Boehringer Ingelheim, Rome, Italy) was
administered by intravenous injection to reduce normal bowel
peristaltic artefacts. The protocol study included multiplanar T2
weighted High Resolution sequences in sagittal and orthogonal planes
to the tumor, T1 turbo spin echo (TSE) and Diffusion Weighted
Imaging (DWI) on axial plane using two b values (0, 1,000), apparent
diffusion coefficient (ADC) map was calculated by drawing a circular
region of interest (ROI) positioned inside the solid component of the
tumor. The ROI size ranged from 50 to 75 mm?2. Three measurements
were performed, and a median value was calculated.

Treatment consisted of 3 cycles of NACT with cisplatin and
paclitaxel in a period of 9 weeks followed by RS in responders’
patients. After chemotherapy, all patients were submitted again to
gynecological examination, abdomino-pelvic MRI and pelvic 3D
ultrasound to assess response and operability. Clinical objective
tumor responses were determined according to the Response
Evaluation Criteria in Solid Tumors criteria (Recist 1.1) (21). RS was
performed as previously described (22). Pathological response
(complete, pCR; partial, pPR; progression disease, PD) was obtained
from the histological reports of the surgical specimens’ post-therapy.

1278

A complete pathological response (pCR) was defined as the complete
disappearance of invasive tumor cells from the cervix and regional
lymph nodes, regardless of the presence of residual carcinoma in situ
(ypTO/is, ypNO). pPR occurred when the residual tumor was larger
than 1 millimeter. PD was defined as the increase in tumor size
and/or the appearance of new nodal metastases.

Clinical, laboratory, surgical and pathological data were
prospectively collected and then statistically analyzed for correlations.

In the descriptive analysis, quantitative variables were described
as mean and range, while qualitative variables were reported as
number and percentage. Univariate associations between
clinicopathological features and pathological response (pCR, pPR,
PD) were evaluated using the ANOVA one-way test, y? test or
Pearson correlation coefficient. Statistical significance was set at
p<0.05. All analyses were performed using IBM SPSS Statistics 25
(IBM Corp. 2017, Rome, Italy). A non-parametric test was used for
the evaluation of the ROI.

Results

From December 2016 to September 2019, 37 patients fulfilling
the inclusion criteria referring to the Department of Maternal-
Child and Urological Sciences of Sapienza University,
Umberto I Hospital in Rome, were enrolled in the study.

Clinicopathological data (including NLR, PLR, ELR and
ENLR calculated from cell blood count at diagnosis) are
presented in Table I. The median age at diagnosis was 54
years (range=31-76 years), the majority of the tumors (23/38,
61%) were poorly differentiated and all the neoplasms were
squamous histotype. In 24/37 patients (65%) a nodal
involvement was documented at pre-treatment MRI.

Data concerning TILs numbers are shown in Table II.
Briefly, all tumors showed stromal TILs, with a median
percentage of 40% (range=2-80%) and with a more frequent
multifocal distribution. Stromal TILs expression was low in
2/37 (6%) patients, moderate in 19/37 (51%) patients and
high in 16/37 (43%) patients. ROI positively correlates with
the number of TILS.

Data concerning PD-L1 expression are also shown in Table
II. Briefly, membrane staining of neoplastic cells was present
in 35/37 patients (95%), and in 10 patients (10/35, 27%) the
expression was high; the membrane staining was scored 1+ in
10/35 (23%), 2+ in 7/35 (20%), and 3+ in 20/35 cases (57%).

PD-L1 staining of inflammatory cells was present in all the
biopsies (100%). In 5 out of 37 patients (15%) the percentage
of PD-LI inflammatory cells was positive with high
expression (>49%) with a prevalent (19/37, 51%) moderate
staining. PDL-1 expression increased with the increasing TILs
expression in tumor cells (Pearson correlation coefficient 0.38,
p=0.017). No statistically significant correlations were found
between clinicopathological parameters and the number of
TILs and the expression of PDL-1 in the biopsies at baseline,
as shown in Table III.

After NACT, 29/37 patients (78%) were submitted to
radical surgery. Among the 8 patients not submitted to



Palaia et al: The Role of Immune-related Factors in Locally Advanced Cervical Cancer

Table 1. Patient characteristics.

Table II. TILs and PDL-1 expression characteristics.

Number of patients 37

Patient characteristics
Median age (range)
Median BMI (range)

54 years (31-76)
23 (17.3-37.6)

Cardiovascular diseases 9 (24%)
Metabolic diseases 5 (14%)
HIV infection 1 (3%)
HBV/HCV infection 2 (5%)

Median NLR (range)
Median PLR (range)
Median ELR (range)
Median ENLR (range)
Tumor characteristics

3.05 (1.06-20.76)
163,500 (59,000-632,000)
0.1 (0.01-1.00)

0.44 (0.05-8.31)

FIGO stage
Ib2-1TA 4 (11%)
IIB-IV 33 (89%)
Histotype
Squamous 37 (100%)
Adenocarcinoma 0 (0%)
Others 0 (0%)
Grading
Gl1-2 15 (39%)
G3 22 (61%)
Nodal status at RMI
N- 13 (35%)
N+ 24 (65%)

NLR: Neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte
ratio; ELR: eosinophil/lymphocyte ratio; ENLR: eosinophil neutrophil/
lymphocyte ratio; RMI: resonant machine.

surgery, 1 patient reported a myocardial infarction during
treatment and was therefore sent to radiotherapy, 3 refused
treatment, and 4 patients experienced PD.

Pathological response to NACT were as follows: pCR in
8 cases (28%), pPR in 18 (62%) cases and stable disease
(SD) in 3 cases (10%). Seven (24%) patients showed
positive node at pathological evaluation. Patients with high
numbers of stromal TILs and low NLR and PLR showed a
significantly better response to NACT (p=0.024, p=0.032,
p=0.26). No significant correlation was observed for PD-L1
expression and response to NACT, Table IV.

The Kruskal-Wallis test also showed that there was at least
one statistically significant difference in the percentage of
TILS between the various pathological responses (p=0.049);
in particular, no difference was observed between pCR and
pPR (p=0.639) and between pCR and PD (p=0.163), but a
statistically significant difference was observed between pPR
and PD (p=0.019).

Discussion
LACC is generally treated by a multimodality approach

including chemotherapy, radiotherapy and surgery. However, a
consistent portion of patients with negative prognostic factors

Number of patients (%)

Stromal TIL levels

<10% 2 (6)

10-40% 19 (51)

>40% 16 (43)
PD-LI intensity staining on inflammatory cells

1+ /1

2+ 19/37 (51)

3+ 1
PDL-1 expression on inflammatory cells

<1% negative 1

1-49% positive 32 (86)

>49% positive with high expression 5(14)
PD-L1 intensity staining on neoplastic cells

1+ 10/35 (23)

2+ 7/35 (20)

3+ 20/35 (57)
PDL-1 expression

<1% negative 2(5

1-49% positive 25 (68)

>49% positive with high expression 10 (27)

TILs: Tumor infiltrating lymphocytes.

will recur or will not respond to primary treatment.
Unfortunately, there is little possibility of salvage therapy for
persistent/recurrent disease and, surely, a more precise
knowledge of the prognostic factors could help the gynecologic
oncologist in tailoring the treatment and predict the outcomes.

In recent years many studies in solid tumors (breast, lung,
etc.) have shown that the presence of TILs is predictive of
good response to therapy and overall survival (23-26). On
the opposite few data are available for cervical cancer
patients (27, 28).

Data presented in this study are consistent with the
literature, showing that the presence of high levels of stromal
TILs in cervical cancer biopsies before treatment
significantly correlates with a better response to treatment.
In addition, the number of TILs does not seem to be related
to any clinical characteristic of the patients, and is therefore
independent of age, BMI, etc. Instead, it seems that MRI can
identify TILs.

There is still little information regarding the expression of
PD-L1 and the number of TILs in cervical cancer. The
expression levels of PD-1/PD-L1 and HPV status in cervical
lesions has been analyzed. In 2010 Brismar et al. demonstrated
that there was no difference in the mRNA expression of PDL1
between HPV DNA-positive and -negative women (29).
However, PD-L1 expression was correlated with HPV-
positivity and increased with CIN grade, and tumor metastasis
in cervical cancer (30). The presence of PD-1/PD-L1
expression levels in TILs in patients with cervical cancer has
also been investigated. For example, PD-L1 positivity in TILs
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Table III. Correlation between TILS levels and clinical pathological parameters.

TILS’s levels p-Value
Low-Intermediate grade High grade

Age 56 (31-76) 53 (40-71) 0.53
BMI 23 (18-38) 22 (17-33) 0.44
PD-L1 expression on inflammatory cells 22 (2-60) 40 (10-60) 0.013
PD-L1 expression on neoplastic cells 20 (0-60) 30 (3-85) 0.095
ROI 0.84 (0.64-1.14) 1.11 (0.25-1.70) 0.003
NLR 3.32 (1.26-20.7) 2.67 81.06-5.72) 0.44
PLR 154,000 (59,000-632,000) 164,000 (89,000-538.,000) 0.84
ELR 0.09 (0.02-0.57) 0.13 (0.01-1.00) 0.27
ENLR 0.44 (0.05-0.31) 0.64
Maximum diameter tumor 50 mm (20-90) 48 mm (35-80) 0.87
FIGO stage

IB1-1IB 3(8) 1(3) 0.30

IIB-IV 18 (49) 15 (40)
Grading

G1-2 7 (19) 8 (21.5) 0.31

G3 14 (38) 8 (21.5)
Nodal status at RMI

N- 6 (16) 7 (19) 0.34

N+ 15 (41) 9 (24)

BMI: Body mass index; NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; ELR: eosinophil/lymphocyte ratio; ENLR:
eosinophil neutrophil/lymphocyte ratio; RMI: resonant machine; ROI: region of interest. Bold value is statistically significant.

Table IV. Correlation between response to NACT and TILs, serum ratios, and PDL-1.

Complete/Partial response Progression p-Value
Tils levels (%)
0-40% 15 (50%) 4 (100%) 0.024
>40% 15 (50%) 0 (0%)
PDL1 expression on inflammatory cells
0-49% 26 (86.7%) 4 (100%) 0.444
>49% 4 (13.3%) 0 (0%)
PDL1 expression on cancer cells
0-49% 22 (73.3%) 2 (50%) 0.343
>49% 8 (26.7%) 2 (50%)
ROI 0.93 (0.25-1.70) 0.90 (0.72-1.02) 0.22
NLR 2.8 (1.06-20.76) 441 (2.14-9.34) 0.032
PLR 148,000 (59,000-632,000) 178,000 (164,000-286,000) 0.026
ELR 0.1 (0.01-1) 0.90 (0.04-0.57) 0.79
ENLR 0.36 (0.05-8.31) 0.57 (0.09-2.66) 0.68

BMI: Body mass index; NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; ELR: eosinophil/lymphocyte ratio; ENLR:
eosinophil neutrophil/lymphocyte ratio; ROI: region of interest. Bold value is statistically significant.

was found to be higher in cervical tumors than in ovarian and
endometrial cancers (30), indicating a role in predicting
response to anti-PD-L1 therapies (31, 32).

In 2009, Karim et al. showed that the expression of PD-
L1 did not have a direct impact on patient survival, instead,
patients with a relative excess of infiltrating regulatory T
cells displayed a better survival when the tumor was PD-L1
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positive (33). Moreover, disease-free rates were significantly
poorer in patients with diffuse PD-L1 expression compared
with patients with marginal PD-L1 expression on the
interface between tumor and stroma. Disease-specific
survival was worse in cervical adenocarcinoma patients with
PD-L1-positive tumor-associated macrophages compared
with adenocarcinoma patients without PD-L1-positive
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macrophages. However, the expression of PD-Llor the
density of CD8+ T cells before treatment was not associated
with progression-free or overall survival in patients with
advanced cervical cancer (34).

Similarly, other studies on breast and lung tumors have also
shown that the ratio NLR and PLR also correlates with a better
response to treatment, indicating that inflammation represents
an important moment in neoplastic progression (35).

Another important assessment is the correlation between
the increase in the percentage of TILs and the statistically
significant increase (p=0.017) in the expression of PD-L1 on
cancer cells. These data are very substantial in view of the
potential application of immunotherapy also in cervical
tumors (36).

Among the limitations of the present study, the small
sample size and the failure to evaluate TILs, PDL1 and ratios
at the end of the treatment must certainly be mentioned, and
could be evaluated in a future study.

In addition, the role of PDL-1 in cervical cancer has been
analyzed in studies carried out with pembrolizumab (37).
Pembrolizumab is a selective, fully humanized monoclonal
antibody that prevents the interaction between PD-1 and its
ligands, both PD-L1 and PD-L2 (38). The KEYNOTE-028
trial showed that, in 24 cervical cancer patients treated with
pembrolizumab 10 mg/kg every 2 weeks for up to 24 months,
the overall response rate was 17% (95%CI=5-37%). In
particular, four patients (17%) achieved partial response, and
three patients (13%) had stable disease. The median duration
of response in the cohort with partial response was 5.4
months (range=4.1-7.5 months) (39). Also, in KEYNOTE-
158 study with 98 patients, a phase II basket study, patients
received pembrolizumab 200 mg every 3 weeks for 2 years
or until progression, intolerable toxicity, or physician or
patient decision. Eighty-two patients (83.7%) had
programmed death-ligand 1 (PD-LI)-positive tumors
(combined positive score =1). The overall response rate was
12.2% (95%C1=6.5-20.4%), with three patients with complete
response and nine with partial responses, respectively (37).
Treatment-related adverse events occurred in 653% of
patients, (hypothyroidism 10.2%, decreased appetite 9.2%,
and fatigue 9.2% (37). Based on these studies h the US Food
and Drug Administration granted accelerated approval of
pembrolizumab for patients with advanced PD-L1—positive
cervical cancer who experienced progression during or after
chemotherapy. Therefore, pembrolizumab was approved by
the FDA on 12 June 2018 for recurrent or metastatic cervical
cancer progressing after chemotherapy and PDL-1 positive
patients. In conclusion, the levels of TILs, the expression of
PDLI1, and the ratio of NLR and PLR correlate statistically
significantly with the response to treatment in patients with
LACC undergoing NACT plus RS. New therapeutic strategies
will be sought in the field of LACC treatment to improve the
outcome of these patients in terms of both survival and

quality of life. Among the new perspectives, the advent of
cancer immunotherapy has shown encouraging results in the
management of many malignancies through the use of agents
(often monoclonal antibodies) that inhibit proteins that
suppress the adaptive immune system (23, 24).

As also reported in a recent review by Gadducci et al.,
cervical cancer therapy is still a challenge. The two main
options are concomitant CT-RT and NACT followed by
radical surgery. The chemotherapy options are also different.
However, especially for the locally advanced stages, survival
must be improved (40). Vast and well-designed studies will
certainly be needed to establish which patients can benefit
from these treatments, in an increasingly modern perspective
of personalized medicine.
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