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Abstract Introduction Locally-advanced cervical cancer is prevalent in Brazil’s Northern

region, with limited therapeutic options. Combining chemotherapy and radiotherapy
is the standard, but the role of the addition of gemcitabine to cisplatin-based regimens
remains under investigation.

Materials and Methods The present retrospective observational cohort study in-
cluded patients with locally-advanced cervical cancer treated from 2009 to 2016 at the
High-Complexity Oncology Unit in the city of Rio Branco, state of Acre. A total of 54
patients were allocated into 2 groups: group 1 received cisplatin alone, and group 2
received cisplatin combined with gemcitabine, both concurrent with external-beam
radiotherapy and high-dose-rate brachytherapy. Progression-free survival and overall
survival were analyzed using the Kaplan-Meier method, log-rank test, and Cox
regression to evaluate the prognostic factors.

Results At 36 months, the progression-free survival and overall survival rates were of
3.7% and 7.4% respectively in group 1, versus 37% for both outcomes in group 2. The
hazard ratio for the progression-free survival was of 0.49 (p =0.02), and for the overall
survival, of 0.54 (p=0.05). Group 2 presented a higher incidence of toxicities,

Keywords including genitourinary events (p = 0.0005), peripheral neuropathy (p =0.03), anemia
= clinical oncology grade > 2 (p=0.02), and neutropenia grade > 3 (p = 0.03), although a detailed analysis
= chemotherapy was limited by the lack of standardization in the medical records.
protocol Conclusion The addition of gemcitabine to cisplatin-based chemoradiotherapy im-
= antineoplastic proved progression-free survival in patients with locally-advanced cervical cancer.
= uterine cervical However, the benefit for overall survival was borderline, and increased toxicity was
neoplasms observed. Further prospective studies are warranted to confirm these findings.
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Gemcitabine and Cisplatin in Cervical Cancer

Introduction

Cervical cancer is a significant public health concern world-
wide, ranking fourth in incidence and mortality among
women in 2020." In Brazil, it is the third most common
malignancy in women and the leading cause of cancer-
related death in the Northern region, with an estimated
mortality rate of 9.07 per 100 thousand women.?

The International Federation of Gynecology and Obstetrics
(Fédération Internationale de Gynécologie et d’Obstétrique,
FIGO, in French) staging system guides prognosis and treat-
ment decisions by evaluating the extent of tumor invasion in
the cervix and adjacent tissues such as the vagina, bladder, and
rectum, along with lymph node involvement and metastasis to
distant orgalns.g“5 With these parameters, it is possible to
choose the most effective treatment according to the stage
of the disease, which may involve surgery, chemotherapy (CT),
radiotherapy (RT) and immunotherapy.?"6

Classically, according to the main treatment guidelines,”~
for patients with locally-advanced cervical cancer (FIGO stages
IB2-IVA), concurrent chemoradiotherapy (CRT) with cisplatin
is the standard of care. This therapeutic approach yields
approximately 10% of improvement in overall survival (OS)
and progression-free survival (PFS) at 4 years compared with
RT alone.>'0 Cisplatin, a potent drug that acts as a selective
inhibitor of DNA synthesis,'" is the option of choice for
concomitant treatment because it yields similar benefits
with lower toxicity than when associated with other chemo-
therapy drugs.®1%1213 Despite these advances, the outcomes
remain suboptimal in many settings. Emerging evidence 420
suggests that the addition of gemcitabine to cisplatin-based
CRT may enhance treatment efficacy.

Duefias-Gonzalez et al.'” reported a satisfactory response in
phase-III studies with neoadjuvant CT with cisplatin and gem-
citabine, followed by CRT, demonstrating improved outcomes
with the addition of gemcitabine, including a 10% increase in PFS
and an OS rate improvement at 12 months from 65% to 70%.
Subsequent studies'®"'®2! highlighted that the inclusion of
neoadjuvant CT, although effective, exhibited a higher toxicity
profile, with increased incidence of adverse effects such as
nausea, myelosuppression, and peripheral neuropathy.

Given these considerations, there is a need to evaluate the
effectiveness and tolerability of cisplatin and gemcitabine-
based CRT in real-world settings, particularly in resource-
limited regions. The present study aimed to compare the
survival outcomes and toxicity profiles of patients with
locally-advanced cervical cancer treated with cisplatin alone
versus cisplatin plus gemcitabine at a high-complexity on-
cology center in the state of Acre, Brazil.
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Materials and Methods

Study Design

The current was a retrospective observational cohort study
based on the analysis of medical records. The study aimed to
evaluate the survival outcomes and treatment-related toxicity
in patients with locally-advanced cervical cancer undergoing
CRT protocols with cisplatin 40 mg/m? alone or in combination
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with gemcitabine 125 to 300 mg/m?, administered weekly for
4 to 6 cycles, concurrently with external-beam radiotherapy
(EBRT). No adjuvant chemotherapy was administered after the
completion of radiotherapy in either group.

Radiotherapy Treatment

All patients received EBRT using cobalt-60 (Co60) at
1.25 MeV through a conformal technique, with a conven-
tional fractionation regimen of 45 to 50.4 Gy delivered in 25
to 28 fractions. The CT was administered concomitantly with
RT. Subsequently, high-dose-rate (HDR) brachytherapy was
performed, delivering a total dose of 28 Gy to point A, divided
into 4 insertions of 700 cGy per session, using an iridium-192
source.

Inclusion and Exclusion Criteria

The eligible patients were women diagnosed with cervical
cancer (code C53 on the International Statistical Classifica-
tion of Diseases and Related Health Problems, 10th Revision
[ICD-10]), staged according to the 2009 FIGO classification
system, treated at the High-Complexity Oncology Unit in Rio
Branco, Acre, between 2009 and 2016. Patients were re-
quired to have undergone 4 to 6 cycles of CT with either
cisplatin alone or cisplatin combined with gemcitabine,
concomitant with RT.

The exclusion criteria were incomplete medical records or
illegible documentation that precluded data analysis. Data
were collected on demographic and clinical variables, in-
cluding age at diagnosis, histological subtype, FIGO stage,
treatment initiation date, CT regimen and number of cycles,
toxicity of the CT, recurrence date, death date, and last
follow-up date for surviving patients.

Toxicity Assessment

Hematologic toxicities, including anemia, neutropenia, and
thrombocytopenia, were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE), version
5.0.22 Due to the lack of standardized descriptions in the medical
records, the same classification system could not be consistently
applied to non-hematologic toxicities, including gastrointesti-
nal, genitourinary, and peripheral neuropathy events.

Statistical Analysis

The categorical variables were analyzed using frequency
distributions. Group comparisons were performed using
the Pearson’s Chi-squared test or the Fisher’s exact test, as
appropriate. The continuous variables were analyzed using
descriptive statistics (median and standard deviation val-
ues). The Kolmogorov-Smirnov and Shapiro-Wilk tests were
used to assess normality. Depending on data distribution,
comparisons were performed using either the Student’s
t-test or the Wilcoxon rank-sum test.

The PFS and OS probabilities were estimated using the
Kaplan-Meier method. Survival differences between groups
were compared with the log-rank test. The Cox proportional
hazards regression model was used to calculate hazard ratios
(HRs) and 95%CIs to evaluate the impact of the prognostic
variables on survival outcomes.
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Toxicity incidence rates between the two groups were
compared using the Pearson’s Chi-squared test or the Fisher’s
exact test. A significance level of p < 0.05 was adopted for all
statistical analyses. All statistical procedures were per-
formed using the IBM SPSS Statistics for Windows (IBM
Corp.) software, version 20.0.

Results

Between 2009 and 2016, 54 patients with locally-advanced
cervical cancer who underwent concurrent CRT were selected
and divided into 2 groups for comparison. Group 1 (n=27)
received cisplatin alone, while group 2 (n = 27) received cisplat-
in combined with gemcitabine. By the time of data collection
(March 2024), 43 of the 54 patients (79.6%) had died. The
median follow-up was of 26.4 (range: 6.8-42.3) months.

According to the demographic data of the groups
(=Table 1), the median age was of 46 years. Squamous cell
carcinoma (SCC) was the most prevalent histological sub-
type, accounting for 51 patients (94.4%), while adenocarci-
noma was only observed in 3 cases (5.6%). According to the
2009 FIGO staging, the most common stage at diagnosis was
IIB (64.8%), followed by IIB (20.4%). In the exploratory
analysis of prognostic factors (=Table 2) for PFS and OS,
patients with FIGO stages IIIA, IIIB, or IVA had an ~ 2.5-fold
higher risk of death compared with those with earlier stages
(HRpgs: 2.12; 95%Cl: 1.01-4.43; p=0.05; HRos: 2.50; 95%Cl:
1.15-5.46; p=0.02).

The median PFS in group 2 was of 22.13 months (95%CI:
8.30-35.95; p=0.02), compared with 13.68 months (95%Cl:
8.88-18.48; p=0.02) in group 1. At 36 months, the PFS rate
was of 37% in group 2, while in group 1, it was of 3.7%. The HR

Table 1 Comparison among variables and treatment groups
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was of 0.49 (95%Cl: 0.26-0.92; p = 0.02), indicating a 51% lower
risk of disease progression or death in group 2 compared with
group 1, with a statistically significant difference (~Fig. 1A).

The median OS in group 2 was of 27.05 months (95%Cl:
6.63-37.63; p=0.051), compared with 17.36 months (95%
Cl:9.22-25.50; p=0.05)in group 1. At 36 months, the OS rate
was of 37% in group 2 and of 7.4% in group 1. The HR was of
0.54 (95%CI: 0.29-1.01; p=0.05), showing no statistically
significant difference in OS between the groups. However,
group 1 showed a lower survival curve than group 2, with a
54% lower risk of death, although this difference was numer-
ical and not statistically significant (~Fig. 1B).

The analysis of treatment-related toxicities (~Table 3)
demonstrated statistically significant differences between
the groups. Among hematologic toxicities, anemia was the
most frequent, with higher rates of grade > 2 anemia in
group 2 (p=0.02). Grade > 3 neutropenia was also more
common in group 2 (p =0.03).

Regarding non-hematologic toxicities, genitourinary tox-
icity occurred more frequently in group 2 (66.7%) compared
with group 1 (14.8%) (p=0.0005). Peripheral neuropathy
was significantly more frequent in group 2 as well (55.6%
versus 11.1% in group 1; p =0.03). No statistically significant
differences were observed in terms of gastrointestinal tox-
icities between the groups (p > 0.05).

Discussion

The current study evaluated the survival of patients with
locally-advanced cervical cancer treated with concurrent
CRT using cisplatin and gemcitabine (group 2) compared
with cisplatin monotherapy (group 1). The findings

Variables Total Group 1 Group 2 p-value
N =54 % N =27 % N =27 %

Age (years) 0.586
<46 28 51.9 15 55.6 13 48.1
> 46 26 48.1 12 44.4 14 51.9

Histology 0.075
SCC 51 94.4 24 88.9 27 100.0
Adenocarcinoma 3 5.6 3 11.1 - 7,27

FIGO stage 0.295
IB 1 1.9 - — 1 3.7
A 2 3.7 1 3.7 1 3.7
1B 11 20.4 5 18.5 6 22.2
A 1 1.9 - — 1 3.7
I11B 35 64.8 17 63.0 18 66.7
IVA 4 7.4 4 14.8 - -

Abbreviations: FIGO, Fédération Internationale de Gynécologie et d’Obstétrique (International Federation of Gynecology and Obstetrics); SCC,

squamous cell carcinoma.

Notes: p-value: Chi-squared test or the Fisher’s exact test (significant p-value < 0.05); group 1: cisplatin; group 2: cisplatin and gemcitabine.
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Table 2 Exploratory analysis of prognostic factors at 36 months
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Variables n Progression-Free survival Overall survival
Hazard ratio p-value Hazard ratio p-value
(95%V1) (95%CI)
Age (years)
< 46 28 Reference Reference
> 46 26 1.331 0.350 1.398 0.278
(0.731-2.422) (0.763-2.565)
Histology
SCC 51 Reference Reference
Adenocarcinoma 3 0.838 0.770 0.493 0.330
(0.258-2.728) (0.118-2.049)
FIGO Stage™
IB-11B 14 Reference Reference
INA-IVA 40 2.115 0.047 2.501 0.021
(1.009-4.433) (1.147-5.457)
Recidivism
No 44 Reference Reference
Yes 10 3.141 0.003 1.410 0.363
(1.487-6.636) (0.672-2.958)
Treatment
Group 1 27 Reference Reference
Group 2 27 0.496 0.027 0.544 0.055

(0.266-0.924)

(0.291-1.014)

Abbreviations: FIGO, Fédération Internationale de Gynécologie et d’Obstétrique (International Federation of Gynecology and Obstetrics); SCC,

squamous cell carcinoma.

Notes: p-value: log-rank test (significant p-value < 0.05); group 1: cisplatin; group 2: cisplatin and gemcitabine.
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Table 3 Frequency of acute toxicities associated with treatment

Toxicity Group 1 Group 2 p-value
N =27 % N =27 %
Hematologic
Grade of anemia
1 8 29.6 10 37.0 0.08
2 14 51.9 17 63.0 0.02
3 4 14.8 6 22.2 0.04
4 3.7 2 7.4 0.12
Grade of neutropenia
1 6 22.2 8 29.6 0.09
2 10 37.0 14 51.9 0.03
3 5 18.5 7 25.9 0.02
4 1 3.7 2 7.4 0.10
Grade of thrombocytopenia
1 3 11.1 4 14.8 0.15
2 4 14.8 6 22.2 0.05
3 2 7.4 3 11.1 0.03
4 0 0 1 3.7 0.20
Gastrointestinal 6 22.2 7 25.9 0.072
Genitourinary 4 14.8 18 66.7 0.0005
Peripheral neuropathy 3 11.1 15 55.6 0.03

Notes: Group 1: cisplatin; group 2: cisplatin and gemcitabine; grade of hematological toxicities according to the Common Terminology Criteria for
Adverse Events (CTCAE) Toxicity Classification, version 5.0; it was not possible to use this classification in the other toxicities due to the lack of
standardization in the records; p-value: Pearson’s Chi-squared test or Fisher’s exact test, as applicable.

demonstrate that the combined therapy reduces the risk of
progression or death in PFS (HR: 0.49; 95%Cl: 0.26-0.91;
p=0.02). However, although patients in group 2 showed a
lower risk of death and longer survival curves, the difference
in OS was not statistically significant (HR: 0.54; 95%CI: 0.29-
1.01; p=0.05).

These findings are consistent with those of previous
studies, such as the one by Zarba et al. (2003), a phase-I-II
study that assessed the feasibility and efficacy of a weekly
regimen with gemcitabine at 125 mg/m? plus cisplatin 40
mg/m? combined with EBRT for locally-advanced cervical
cancer. Their results demonstrated that this combination
was well tolerated, with manageable toxicity and an overall
response rate of up to 86%.20

Supporting these findings, the phase-III study by Duefias-
Gonzalez et al.'® (2012) evaluated the efficacy of combining
cisplatin with gemcitabine during CRT, followed by adjuvant
CT with the same agents, in patients with locally-advanced
cervical cancer. The study'> showed significant improve-
ments in OS and PFS, particularly in patients with high tumor
burden; specifically, the OS improved by 9.7 months and the
PFS, by 8.4 months. However, it is important to emphasize
that this trial reported a higher rate of treatment discontin-
uation and hospitalization due to toxicity, which limited the
widespread adoption of the cisplatin and gemcitabine com-
bination in the clinical practice.

Melletal.’® (2020),in a phase I study, also demonstrated a
positive response to treatment with gemcitabine-based reg-
imens. However, Costa et al."* (2019) did not observe sta-
tistically significant differences in PFS regarding the
combination of cisplatin and gemcitabine compared with
cisplatin monotherapy. Additionally, Hashemi et al.'® (2013)
reported that, although the combination therapy improved
the PFS, the increased toxicity profile limited its long-term
efficacy, particularly in patients with poor performance
status at baseline.

The high proportion of patients with advanced disease in
the present study, particularly FIGO stage IIIB (64.8%), is
consistent with data reported by Bhatla et al.> (2019) and
may partly explain the poor survival outcomes observed.
Advanced stage at diagnosis is associated with poorer prog-
nosis, which is further aggravated by the limited access to
early detection and screening programs in resource-con-
strained regions such as Northern Brazil. Furthermore, the
absence of advanced imaging for staging likely resulted in
understaging of disease extent and suboptimal treatment
planning.6

Another contributing factor is the quality of RT delivery in
this cohort. All patients were treated with two-dimensional
(2D) EBERT using a Co60 equipment, and three-dimensional
(3D) conformal planning, but without image-guided radio-
therapy (IGRT) or 3D brachytherapy. This limitation in RT

Braz ] Oncol Vol. 22/2026 © 2026. The Author(s).
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technology may have negatively impacted local control and
survival outcomes, as highlighted in previous studies.’8
Therefore, the lack of modern RT techniques should be
considered a significant limitation to the current study,
and it may affect the generalizability of the results.

Regarding treatment-related toxicities, the higher inci-
dence of genitourinary toxicity in group 2 (p =0.0005) may
be attributed to the radiosensitizing effect of gemcitabine,
which enhances the damage caused by RT to normal tissues,
increasing the risk of radiation-induced cystitis and procti-
tis. 47 Peripheral neuropathy was also significantly more
frequent in group 2 (p = 0.03), suggesting a cumulative effect
of gemcitabine on platinum-induced neurotoxicity.?’

Hematologic toxicities were more prevalent in group 2,
with a higher incidence of grade > 2 anemia (p =0.02) and
grade > 3 neutropenia (p = 0.03). These findings are consis-
tent with those of studies'? demonstrating that gemcitabine
exacerbates cisplatin-induced myelosuppression, potentially
impacting treatment tolerance. Although not statistically
significant, the trend toward increased gastrointestinal tox-
icity (p=0.072) may reflect the combined effects of CT,
cobalt-based EBRT, and HDR brachytherapy, predisposing
patients to late complications such as pelvic fibrosis and
intestinal dysfunction.'” These findings underscore the im-
portance of close monitoring and optimized supportive care
during treatment, particularly in patients receiving intensi-
fied regimens. Efforts to personalize treatment based on
patient characteristics, such as performance status and
comorbidities, as recommended by recent guidelines from
the European Society for Medical Oncology (ESMO) and the
United Sttaes National Comprehensive Cancer Network
(NCCN), may improve outcomes and minimize toxicity.”-3

The demographic and clinical data of the patients in the
present study, such as the predominance of SCC (94.4%) and
the prevalence of FIGO stage IIIB (64.8%), are similar to those
reported in the latest global statistics.>"*®'? These ad-
vanced-stage presentations reflect systemic issues in health-
care access and early diagnosis in underserved regions. The
findings highlight the need for improved screening pro-
grams, access to advanced imaging for staging, and invest-
ments in modern RT infrastructure to improve the outcomes
for patients in these settings.

The methodological limitations to the current study in-
clude its retrospective design and the reliance on handwrit-
ten medical records, which introduced selection bias and
data standardization issues. In particular, the limited sample
size, of 54 patients, which was partly due to illegible docu-
mentation and missing data, hampered the robustness of the
statistical analyses. Furthermore, the lack of standardized
recording of non-hematologic toxicities restricted our eval-
uation of hematologic events, which were graded according
to CTCAE version 5.0.2%2 The adoption of electronic medical
record systems could mitigate these challenges by enhancing
data quality and enabling more comprehensive analyses,
thereby improving the generalizability of the findings.
Future prospective studies with larger cohorts are warranted

to validate and extend these results, as well as those of other
studies,3:4:6.18.19.23
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In conclusion, the findings of the current study suggest
that the combination of cisplatin and gemcitabine may
improve PFS in patients with locally-advanced cervical can-
cer. Importantly, this benefit was observed in a context of
limited RT resources specifically, in a setting using two-
dimensional 2D EBRT with a Co60 equipment and 3D con-
formal planning, but without IGRT or 3D brachytherapy.
However, the impact on OS remains unclear, with borderline
statistical significance and increased toxicity in the combi-
nation group. Further prospective, randomized studies are
warranted to confirm these results, identify patient sub-
groups most likely to benefit, and optimize treatment pro-
tocols to improve both survival and quality of life.
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