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ABSTRACT

Background: Squamous Cell Carcinoma Cervix (SCC) is a major contributor to cancer-related mortality,
closely linked to chronic HPV infection. Programmed Cell Death Ligand-1 (PD-L1) has surfaced as a prospec-
tive biomarker in several cancers, including cervical squamous cell carcinoma (SCC); however, its clinical and
pathological relevance in untreated patients has not yet been thoroughly investigated.

Methods: This cross-sectional study included 66 untreated patients diagnosed with cervical SCC, with clinico-
pathological data and formalin-fixed paraffin-embedded tissue samples collected from Universitas Hasanuddin
Teaching Hospital. PD-L1 expression was evaluated using the Tumor Proportion Score (TPS) and categorized
as negative (<1%), weakly positive (1-9%), and strongly positive (=10%). Bivariate methods were used to
investigate at the associations between PD-L1 expression and tumor characteristics including stage, differentia-
tion, lymphovascular space invasion (LVSI), and tumor size.

Results: Strong PD-L1 expression (=10%) was significantly more frequent in locally advanced and metastatic
stages (p = 0.036). The highest level of PD-L1 expression was observed in tumors which were poorly differ-
entiated; Whereby 84.9% of these tumors exhibited strong expression. No significant correlation was found
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between PD-L1 expression and LVSI or tumor size. Host factors including age, sexual history, parity, and con-
traceptive use demonstrated no correlation with PD-L1 expression.

Conclusion: The study showed that PD-L1 expression is associated with advanced stages and poor differenti-
ation in cervical SCC, pointing to its potential role in guiding future treatment decisions. (www.actabiomedica.it)
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Introduction

Cervical cancer remains an important cause of
morbidity and mortality among women worldwide. It
is associated with 650,000 new cases a year and over
340,000 deaths annually (1). Cervical cancer is consid-
ered to be one of the serious public health problems in
Indonesia, with 17.2% of the total cases and an esti-
mated death toll of 21,003 cases per year (2). The most
frequent histology is Squamous cell carcinoma (SCC)
which is closely related to persistent infection of high-
risk Human Papillomavirus species, in particular HPV
16 and 18 (3). The oncoproteins of the virus E6 and E7
are known to be important in the process that brings
an HPV-infected cell to a cancerous one thanks to
their function in stimulation of degradation or repres-
sion of tumor suppressor genes such as p53 and ret-
inoblastoma (Rb). The inactivation of this gene leads
to a blockage of the cell cycle and uncontrolled growth
(4). Staging is also important for determining options
for treatment in cervical cancer. Molecular mark-
ers that can serve as a measure of the course of the
disease and response to therapy are urgently required.
One of the biomarkers is the PD-L1-Programmed
Cell Death Ligand 1, which has grabbed much atten-
tion as it allows the immune cells to find it difficult in
seeking out cancer cells. PD-L1 is a kind of protein
that exists on the outside of cancer cells and attaches
to another type of immune cell called T cells by bind-
ing to its receptor PD-1, thus hindering the immune
function and curbing their attack on tumor (5). Studies
have demonstrated that PD-L1 is expressed in various
cancers including SCC and proposed PD-L1 as one of
the targetable markers for immune checkpoint inhibi-
tors (ICIs) (6). Currently, no studies have yet explored

the association between PD-L1 expression and clinical

pathology factors including tumor stage, degree of dif-
ferentiation and lymphovascular space invasion (LVSI)
in cervical SCC. The associations between PD-L1 and
different clinicopathological features are also unclear,
furthermore, previous studies suggested that PD-L1
could be a risk factor of cervical cancer. Well-ordered
researches are further required to elucidate the value of
PD-L1 as prognostic mark and therapeutic target (6).
The aim of the current study was to investigate PD-L1
expression in cervical SCC and its association with tu-
mor stage, grade, LVSI and other clinical factors.

Methods

The studied group consisted of 66 patients with
histopathologically diagnosed cervical squamous cell
carcinoma. The eligibility criteria included formalin-
fixed, paraffin-embedded specimens and no previous
cancer treatment. Patients with insufficient medical
records, other malignancies, or significant comor-
bidities were excluded. The data collection process
involved demographic and clinical details gathered
from structured interviews and medical charts. PD-L1
expression was evaluated by IHC on tumor 3—-4 pm
sections: Antigen retrieval was performed using Tris-
EDTA buffer (pH 9.0) for 10 min in a microwave at
96°C. Immunohistochemical staining was performed
using a monoclonal anti-PD-L1 antibody (clone
GTX104763, GeneTex). Detection was carried out
using a polymer-based detection system with diam-
inobenzidine (DAB) as chromogen. PD-L1 expres-
sion was evaluated using the Tumor Proportion Score
(TPS) and categorized as negative (<1%), weakly posi-
tive (1-9%), and strongly positive (210%). For statisti-
cal analysis, negative and weakly positive cases were
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grouped as <10%. Data were analyzed utilizing SPSS
version 26 (IBM Corp.). Descriptive statistics and
Chi-square tests were utilized, with statistical signifi-
cance established at p < 0.05. The Ethics Committee
of the Faculty of Medicine, Universitas Hasanuddin
(No. 123/KEPK/UNHAS/2024) approved this study,
which was executed out in compliance with the Dec-
laration of Helsinki. All participants signed informed
consent, ensuring voluntary as well as confidential in-
volvement with data anonymized.

Result

A total of 66 patients with cervical squamous cell
carcinoma were analyzed. The mean age was 47.1 + 8.6
years, and most patients were within the 45-54-year
range. The majority were multiparous and reported
having a single sexual partner. Hormonal contracep-
tion was the predominant method of birth control,
while only a minority used non-hormonal methods or
none at all. Most patients presented with locally ad-
vanced disease, and poorly differentiated tumors were
the most frequent histologic subtype. Lymphovascular
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Figure 1. Sample characteristics.
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space invasion was detected in nearly 40% of cases, and
tumors > 4 cm were predominant. Expression of PD-
L1 showed an equal distribution, with 50% exhibiting
strong expression (210%) and 50% weak expression
(<10%). (Figure 1).

Clinicopathological characteristics of SCC with
PD-L1 expression are summarized in Figure 2. There
was a significant association between PD-L1 expres-
sion and both cancer stage (p = 0.036) and differen-
tiation grade (p < 0.001). Strong PD-L1 expression
was more frequent in locally advanced and metastatic
stages, as well as in poorly differentiated tumors. No
significant correlation was found between PD-L1 ex-
pression and LVSI status (p = 0.450) or tumor size
(p = 1.000).

Immunohistochemical analysis of PD-L1 expres-
sion was illustrated through membranous staining,
categorized into weak and strong expression. Some
examples of this staining can be seen in Figure 3.
Panels A show negative PD-L1 expression (<1%),
panel B shows weak expression (1-9%), while panels
C-E demonstrate strong PD-L1 expression (210%).

No significant associations were found between
host-related factors and PD-L1 expression, as shown
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Figure 2. Clinicopathological features of cervical squamous cell carcinoma with PD-L1 expression.

in Figure 4. The distribution of PD-L1 expression
was comparable across age groups (p = 0.704) and did
not differ according to the number of sexual partners
(p = 0.389). Similarly, parity (p = 1.000) and contra-
ceptive use (p = 0.896) showed no meaningful rela-
tionship with PD-L1 expression.

Discussion

This study examined SCC of the cervix, the most
common form of cervical cancer, representing 70-90%
of all global cases. The average age of the participants
was 47.14 = 8.58 years, with the largest group (43.9%)
being between 45 and 54 years old. This conclusion
is consistent with widespread global trends, indicat-
ing that cervical cancer primarily impacts middle-aged
women following an extended duration of persistent
HPV infection that advances to malignancy (6). This
highlights the importance of early screening programs,
particularly for women of childbearing age (7). The
study showed that most of the patients (75.8%) had

only had one sexual partner before. Although most pa-
tients reported having a single lifetime sexual partner,
this finding should be interpreted in the sociocultural
context of Indonesia, where long-term monogamous
relationships are common. The risk of cervical can-
cer remains strongly associated with persistent high-
risk HPV infection rather than the absolute number
of sexual partners alone; it simply highlights the fact
that in places like Indonesia, where most women di-
agnosed with cervical cancer are married and have a
long-term partner, this is the case. It is in keeping with
current studies that demonstrate having more than
one child increases the risk of cervical cancer because
80.3% of the patients had more than one child. This is
mostly because of stress that comes back after giving
birth, changes in hormones, and a higher chance of
getting HPV again (8). A total of 74.2% of partici-
pants reported using hormonal contraception, which
represented the most prevalent method for pregnancy
prevention. This observation is consistent with previ-
ous studies, indicating that prolonged exposure to hor-
monal contraceptives may elevate the risk of cervical
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Figure 3. (A) Negative PD-L1 expression (<1%); (B) Weak PD-L1 expression
(1-9%); (C-E) Strong PD-L1 expression (210%).

cancer, though the magnitude of this effect depends on
duration of use and several additional variables (9,10).
These findings highlight the need for an integrated
preventive approach encompassing HPV vaccina-
tion and regular screening, rather than relying solely
on contraceptive methods as a preventive measure
(11). Analysis of clinical staging revealed that 71.2%
of patients presented with locally advanced disease,

a pattern that mirrors global trends, particularly in
regions where screening programs are not routinely
implemented (12). The high proportion of advanced-
stage cervical cancer cases in Indonesia underscores
the urgent necessity for enhanced national screen-
ing and early detection programs, as early diagnosis
markedly improves both survival rates and prognosis
(13,14).
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Figure 4. Association between host-related factors and PD-L1 expression in cervical squamous cell carcinoma.

The relationship between PD-L1 expression
and clinicopathological factors

This study demonstrated a significant association
between tumor stage and PD-L1 expression levels
(p = 0.036). PD-L1 expression increased in advanced
stages and declined in earlier disease stages. This pat-
tern supports the hypothesis that the PD-1/PD-L1 axis
and related immune checkpoint pathways become pro-
gressively activated as cervical cancer advances, thereby
facilitating immune evasion by tumor cells (12,15).
The interaction of PD-L1 on tumor cells with PD-1
receptors on T lymphocytes results in suppression of
immune activity, promoting tumor progression—a
mechanism commonly referred to as T cell exhaustion
(13). PD-L1 expression represents only one component
of the tumor immune microenvironment. Interactions
between tumor cells, immune infiltrates, and cytokine
signaling pathways play a critical role in immune eva-
sion. Assessment using the Combined Positive Score
(CPS), which includes immune cell PD-L1 expression,
may provide a more comprehensive evaluation and
should be considered in future studies. The observation

that poorly differentiated tumors exhibited higher
PD-L1 expression aligns with prior research demon-
strating elevated PD-L1 levels in aggressive and ge-
netically unstable malignancies (6,16). Many poorly
differentiated cancers harbor genetic mutations capable
of triggering immune responses, consequently upregu-
lating PD-L1 as a mechanism of immune evasion. This
association is further substantiated by the role of HPV
oncoproteins E6 and E7, which enhance PD-L1 expres-
sion through activation of the PI3K/AKT and MAPK
signaling pathways mechanisms commonly implicated
in aggressive cervical carcinoma phenotypes (16,17).
A non-significant association was identified between
LVSIstatusand PD-L1 expression (p=0.450). Although
LVSI serves as a valuable indicator of potential meta-
static dissemination, it does not always correlate with
PD-L1 expression. This discrepancy likely reflects
in the
the tumor’s immune-evasive capacity. These findings

variations immune microenvironment and
are consistent with previous reports suggesting that
PD-L1 modulation is governed by immune-related
rather than purely anatomical parameters.
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The levels of PD-L1 expression and tumor size

There was no statistically significant correla-
tion between PD-L1 expression and tumor size
(p = 1.000). Both small (<4 cm) and large (24 cm) tu-
mors displayed similar patterns of PD-L1 expression.
This indicates that tumor size may not serve as a de-
pendable predictor of immune checkpoint activity, as
PD-L1 expression is probably affected by molecular
and immunological regulatory mechanisms within the
tumor microenvironment, rather than being exclu-
sively determined by tumor size (6,18).

PD-L1 expression and host factors

No significant associations were detected between
PD-L1 expression and host-related characteristics,
including age, parity, number of sexual partners, and
contraceptive use. While these factors are important for
understanding the epidemiology of cervical cancer, they
did not exert a measurable effect on PD-L1 expression
in this study. The findings suggest that local immune
dynamics, such as cytokine milieu, immune cell infiltra-
tion, and HPV oncoprotein activity, are more influen-

tial in regulating PD-L1 expression (7,19,20).

The future of clinical practice

The data indicate that PD-L1 expression may rep-
resent a valuable biomarker for immunotherapeutic in-
terventions, especially in locally advanced and metastatic
cervical cancer. The observed relationship between PD-
L1 expression and disease stage suggests potential for
identifying patients most likely to benefit from immune
checkpoint inhibitors, such as pembrolizumab, which
have demonstrated efficacy in tumors with high PD-
L1 expression (10,11). Nevertheless, PD-L1 expression
alone does not consistently predict tumor progression
or treatment response, underscoring the necessity for
a broader evaluation of the tumor microenvironment
when considering immunotherapy eligibility (8,16).

Limitations and future prospects

Although this study provides important insights
into PD-L1 expression in cervical squamous cell car-
cinoma (SCC), certain limitations must be acknowl-
edged. The cross-sectional design restricts causal

inference regarding the relationship between PD-L1
expression and disease evolution. Furthermore, being
a single-center study, the findings may not fully repre-
sent broader populations. Future investigations should
employ larger, multicenter cohorts with longitudinal
follow-up to validate these results. Additionally, com-
bining PD-L1 assessment with complementary bio-
markers, such as HPV DNA status, tumor mutational
burden (TMB), and immune cell infiltration, may en-
able more accurate prognostication and personalized
therapeutic strategies. Another limitation of this study
is the exclusive use of TPS without CPS evaluation,
which may underestimate the contribution of immune
cells within the tumor microenvironment (20).

Conclusion

In conclusion, our study shows PD-L1 expres-
sion may represent an important biomarker for finding
cervical squamous cell carcinoma (SCC) patients who
might be able to get immunotherapy, especially when
the cancer is locally advanced or has metastated. The
relationship between PD-L1 expression and tumor
stage may aid physicians in identifying future therapy
options; however, additional research is necessary to
fully comprehend its influence on treatment efficacy.
PD-L1 expression should not be the sole factor con-
sidered when selecting treatment options. The results
show that when choosing immunotherapy for cervical
SCC patients, it’s important to take other things into
account in the immune microenvironment.
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