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Abstract:

Background: Gall Bladder Carcinoma (GBC), an uncommon and aggressive malignancy, is typically detected
at a late stage and has a poor prognosis. The usual treatment is gemcitabine and cisplatin, but novel combina-
tions like GEMoX, which combines gemcitabine and oxaliplatin, are being tested. This experiment examined
GEMOX's safety and efficacy in advanced GBC.

Methods: A retrospective study examined 200 NMCH Patna patients who received GEMOX for advanced GBC
between April 2022 and April 2024. The GEMOX regimen consisted of six cycles per 21 days, each involving
1000 mg/m? gemcitabine on Days 1 and 8 and 85 mg/m? oxaliplatin on Day 1. Adverse effects, response rates,
PFS, and OS were assessed. Data from medical records was evaluated using SPSS or R.

Results: Progress-free survival was 4.5 months (95% CI: 4.0-5.0) and overall survival was 8.7 months (95% CI:
7.9-9.5). Only 5% of patients fully recovered, 35% improved, 40% did not change, and 20% worsened. Stabili-
sation was 80% and disease control 40%. Most adverse effects were mild to moderate, including 30% neutro-
penia, 40% nausea/vomiting, and 25% peripheral neuropathy. Patients changed dosage 20% of the time and
stopped taking medicine 10% of the time.

Conclusion: With acceptable toxicity, GEMOX improves survival in advanced GBC patients. This treatment
works well when surgical excision is not possible.
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Introduction

Gall Bladder Carcinoma (GBC), an uncommon and bladder carcinoma. Due to the modest overall
aggressive malignancy, originates in the gall survival benefit, alternative or extra treatments are
bladder epithelium [1]. This most common type of needed to enhance the results of treatment.

biliary tract cancer is often diagnosed late because .

. . . Rationale

its early stages are asymptomatic. Southeast Asia,

particularly India, Pakistan, and Chile, has the An  effective  chemotherapeutic =~ medication,
highest GBC rates, though rates vary. GBC causes gemcitabine inhibits DNA synthesis in fast-
many gastrointestinal cancers, making it a major dividing cancer cells to induce apoptosis.
health issue in India, especially in the northeast and Oxaliplatin, a third-generation platinum compound,
north [2]. The survival rate after 5 years for kills cells by linking DNA and preventing
advanced gall bladder cancer is less than 5%. The replication and transcription. Oxaliplatin has been
poor prognosis is due to inefficient treatment, late studied as an alternative to gemcitabine and
onset, and aggressiveness. Only a small fraction of cisplatin. Oxaliplatin may be more efficacious and
patients can have surgical resection, the only cure have a different toxicity profile. Multiple studies
for the condition, because most have disseminated have examined gemcitabine with oxaliplatin
the disease before being identified [3]. Thus, (GEMOX) for advanced biliary tract cancers like
advanced GBC is treated mostly with systemic GBC. Some studies have demonstrated that this
chemotherapy. Palliative care, radiation therapy, combination may be an effective alternative to
and chemotherapy are typical advanced GBC gemcitabine plus cisplatin, with results comparable
treatments. Gemcitabine and cisplatin were once to or better. GEMOX may be a better alternative to
considered the best chemotherapy regimen. cisplatin for patients with significant side effects.
Following the ABC-02 study, this combination Given the aggressiveness of advanced gall bladder
increased survival in biliary tract tumours such gall carcinoma and the limited success of current
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treatments, gemcitabine and oxaliplatin should be
studied for their efficacy and safety. This study
evaluates GEMOX-treated advanced gall bladder
carcinoma patients at a tertiary care centre to
increase knowledge of successful treatment
regimens for this tough cancer.

Objective

1. Assess the Overall Survival (OS) of advanced
gall bladder cancer patients, treated with gem-
citabine and oxaliplatin.

2. Evaluate the safety and tolerability of the
GEMOX regimen, focusing on the incidence
and severity of adverse effects.

3. Compare the treatment outcomes with histori-
cal data on other chemotherapy regimens used
in advanced gall bladder carcinoma.

Gemcitabine and oxaliplatin have been studied for
treating many cancers. Gemcitabine, a nucleoside
analogue, non-small cell, lung targets pancreatic,
breast malignancies and bladder [4]. It causes
apoptosis and chain termination by incorporating
into DNA during replication. In many -clinical
trials, gemcitabine worked alone and with different
drugs. The standard treatment for advanced
urothelial carcinoma is gemcitabine and cisplatin.
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The survival rates of monotherapy are inferior to
those of this treatment [5,6]. Oxaliplatin, a
platinum-based chemotherapy medication, is used
to treat colorectal cancer. It promotes apoptosis by
inhibiting DNA replication and transcription with
DNA crosslinks. Metastatic colorectal cancer
patients who get the FOLFOX regimen oxaliplatin,
fluorouracil, and leucovorin have better outcomes
[7]. Combining gemcitabine and oxaliplatin has
been studied for pancreatic, biliary tract, and
hepatocellular carcinoma. Combining gemcitabine
and oxaliplatin, which impede DNA synthesis and
destroy DNA, makes sense [8,9].

Combining these two medicines increases cancer
cell death, according to preliminary study. The
combination of gemcitabine and oxaliplatin
improved overall and PFS in advanced pancreatic
cancer patients, according to phase II research [10].
[11] Showed significant benefits, while others
showed just minor improvements. Because studies
use varied dosing schedules, patient demographics,
and study methods, consistency is lacking. Due to
its gastrointestinal and haematological adverse
effects, gemcitabine-oxaliplatin is rarely utilised in
clinical practice.

HER2 pathway
zanidatamab
pertuzumab/trastuzumab
trastuxumab deruxtecan
afatinib

BRAF/MEK pathway
binimetinib/gemcitabine/cisplatin
binimetinib/capecitabine
dafrafenib/trametinib

PD-1 pathway
pembrolizumab
nivolumab
durvalumab/gemcitabine/cisplatin

Figure 1: Advanced Gall Bladder Carcinoma (Source: [12])

Early studies on gemcitabine and oxaliplatin
demonstrated potential; however, there are still
numerous uncertainties regarding its potential as a
cancer therapeutic.

The optimal timing and dosage of these
medications are unknown. Due to trial dose
intensities and treatment cycles, it is difficult to
determine the most effective and safest regimen.
Research is needed to determine the best treatment
plan for efficacy and negative effects.
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Understanding these pathways should improve
combination therapy and uncover response
prediction  biomarkers.  Gemcitabine = with
oxaliplatin's long-term effects on survival and
quality of life haven't been studied. Most research
mainly looks at short-term endpoints, so we don't
know how long treatment benefits last.

Gemcitabine-oxaliplatin may be beneficial in
biliary tract cancer and hepatocellular carcinoma,
but more research is needed.
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The range of cancers and their therapeutic
responses require specific research. We can target
and improve treatment strategies by identifying
patient subgroups that benefit best from this
combination.

Material and Method

Study Design: This is a retrospective study
conducted at Nalanda Medical College and
Hospital (NMCH) Patna. The study evaluates the
efficacy and safety of gemcitabine and oxaliplatin
in patients with advanced gall bladder carcinoma
treated between April 2022 and April 2024.

Inclusion Criteria

o Patients diagnosed with advanced gall bladder
carcinoma.

o Age 18 years and above.

o Patients undergoing treatment with oxaliplatin
and gemcitabine simultaneously throughout
the research (April 2022 to April 2024).

Exclusion Criteria

e People who have metastasized from other
types of cancer.

e People who have had chemotherapy for gall
bladder cancer before.

o Patients with incomplete or missing medical
records.

Treatment Protocol

Study participants received gemcitabine and
oxaliplatin. The treatment protocol consisted giving
gemcitabine intravenously on days 1 and 8 of each
21-day cycle at 1000 mg/m?. On the first day of
each 2l-day cycle, oxyliplatin was given
intravenously at 85 mg/m? after gemcitabine
infusion.

This medication was repeated up to 6 times until
disease progression, toxicity, or trial withdrawal.

Data Collection: For this study, NMCH Patna
experts examined patient electronic medical
records. Patient demographics (age, gender, and
comorbidities), clinical features (tumour stage,
performance status, and previous therapies),
treatment response (RECIST criteria based on
radiological findings), and adverse events (CTCAE
documentation) were collected. Clinical trials
reported OS and PFS.

Outcome Measures

OS and PFS were the study's major outcomes. The
OS is the amount of time that passes between the
beginning of treatment and the patient's death,
regardless of the cause of death. The PFS is the
time between therapy start and disease progression
or death. Secondary outcomes were gemcitabine
and oxaliplatin response rates and regimen toxicity,
including patient adverse effects. Complete, partial,
stable, or progressing illness were characterised by
response rates.

Statistical Analysis

Statistics were done with R and SPSS. We
estimated OS and PFS using Kaplan-Meier survival
curves and evaluated survival distributions across
patient groups using the log-rank test. Summary
data like percentages and frequencies were utilised
for response rates and adverse effects. Subgroup
categorical data like response rates and toxicity
profiles were compared using Chi-square or
Fisher's exact tests.

Results

Patient Demographics: The study included 200
advanced gall bladder cancer patients treated at
NMCH Patna between 2022 and 2024. The patient
population was 52% male (n=104) and 48% female
(n=96), with a median age of 62 years and a range
of 38-79 years. Most gall bladder cancer patients
(68%), live in rural areas. Table 1 lists study
population demographics.

Table 1: Patient Demographics

Characteristic Data
Median Age (years) 62

Age Range (years) 38-79

Sex (Male) 52% (n=104)

Sex (Female)

48% (n=96)

Geographic Distribution (Rural)

68% (n=136)

Clinical Characteristics: Most patients were
diagnosed with advanced disease, with 74%
(n=148) in Stage IV and 26% (n=52) in Stage III.
The Eastern Cooperative Oncology Group (ECOG)
scale gave 82% of patients (n=164) a performance
status of 1, and 18% (n=36) a 2. Thirty patients

(15%) had liver removal surgery (cholecystectomy)
but were no longer candidates because their
condition had worsened. No individuals had gall
bladder cancer treatment, per the study's exclusion
criteria.
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Table 2: Clinical Characteristics

Characteristic Data
Stage 111 26% (n=52)
Stage IV 74% (n=148)

ECOG Performance Status 1

82% (n=164)

ECOG Performance Status 2

18% (n=36)

Previous Surgery (Cholecystectomy)

15% (n=30)

Treatment Outcomes: The median OS was 8.7
months (95% CI: 7.9-9.5 months) for all subjects,
32% of whom survived 1 year. Progress-free
survival (PFS) averaged 4.5 months within the 95%
confidence interval. Treatment results for GEMoX:

5% (n=10) had a complete response (CR), 35%
(n=70) PR, 40% (n=80) SD, and 20% (n=40)
progressing sickness. These data showed that 80%
of patients achieved sickness stability (CR + PR +
SD) and 40% achieved disease control.

Table 3: Treatment Outcomes

Outcome Data

Median Overall Survival (months) 8.7 (95% CI: 7.9-9.5)
1-Year Overall Survival Rate 32%

Median Progression-Free Survival (months) 4.5 (95% CI: 4.0-5.0)
Complete Response (CR) 5% (n=10)

Partial Response (PR) 35% (n=70)

Stable Disease (SD) 40% (n=80)
Progressive Disease (PD) 20% (n=40)

Disease Control Rate (CR+PR) 40%

Disease Stabilization Rate (CR+PR+SD) 80%

Adverse Effects

Most patients reported mild to moderate adverse
effects from GEMOX, indicating good tolerability.
The most prevalent adverse effects were vomiting
and nausea (Grade 2-3) at 30% (n=60), 40%
(n=80), and peripheral neuropathy at 25% (n=50).

Table 4:

Another major side effect was neutropenia (Grade
3-4 in 30% of individuals).

No patient died from their treatment. Due to
toxicity, 20% of patients (n=40) needed dosage
modifications, and 10% (n=20) quit treatment due
to side effects.

Adverse Effects

Adverse Effect

Data

Neutropenia (Grade 3-4)

30% (n=60)

Nausea and Vomiting (Grade 2-3)

40% (n=80)

Peripheral Neuropathy (Grade 2-3)

25% (n=50)

Dose Modifications Due to Toxicity

20% (n=40)

Treatment Discontinuation Due to Adverse Effects

10% (n=20)

Subgroup Analysis

Patients under 60 had a considerably longer median
OS (9.8 months) than those 60 and older (7.6
months, p=0.03) upon subgroup analysis.

Patients with performance status 1 had a median
overall survival (OS) of 9.2 months, compared to
6.5 months for those with performance status 2
(p=0.01). Neither sex nor tumour stage affected
overall or progression-free survival.

Subgroup response rates and negative impact
profiles were similar. These findings imply that
GEMOX improves advanced gall bladder cancer
survival, but younger and better-performing
patients may benefit more. The regimen appears

Discussion

In advanced gall bladder cancer patients, GEMoX,
a gemcitabine-oxaliplatin combination, improved
survival.

The median OS and PFS for GEMOX in biliary
tract malignancies, including gall bladder
carcinoma, were 8.7 months and 4.5 months,
respectively, consistent with earlier studies.

Response rates of 5% complete response (CR) and
35% partial response (PR) are significantly lower
than in comparable studies because the study group
may have had advanced disease. The 40% disease
control rate and 80% stabilisation rate suggest that
GEMOX can control disease development in many

safe, with moderate side effects in most people.
individuals.
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Table 5: Comparison table comparing current study with existing study

Study Study Type Sample Size | Findings Limitations
Current | Retrospective | 200 Assessing gemcitabine- | Optimal dosing and scheduling are
Study study oxaliplatin ~ for  cancer | not fully established; long-term
treatment:  effectiveness | outcomes and molecular mecha-
and safety. nisms need further exploration.
Study 1 | Phase Il Clin- | 50 Patients with advanced | Small sample size; lack of long-
[13] ical Trial pancreatic cancer had a | term follow-up data; variability in
better overall survival rate | patient populations.
when treated with gem-
citabine-oxaliplatin.
Study 2 | Randomized | 326 Combination therapy im- | High toxicity rates; heterogeneous
[14] Controlled proved  progression-free | patient population; optimal dosing
Trial survival in biliary tract | not established.
cancer compared to gem-
citabine alone.
Study 3 | Retrospective | 85 The combination showed a | Retrospective design limits causali-
[15] Cohort Study modest improvement in | ty; varying treatment regimens;
survival for hepatocellular | lack of standardized follow-up.
carcinoma patients.
Our  200-person  retrospective  investigation through prospective trials. Randomised controlled

cancer trials

should

GEMOX to other

illuminates gemcitabine-oxaliplatin's
treatment efficacy and safety. This combo therapy
has showed potential in prolonging survival and
reducing cancer progression across many cancer
types. The combination showed potential in Study
1, a Phase II clinical trial with 50 advanced
pancreatic cancer patients. The trial also improved
patient survival. Study 2, a 326-patient randomised
controlled study, found that gemcitabine-
oxaliplatin improved PFS in biliary tract cancer.
The study's high toxicity rates and population
variety raised concerns about the regimen's safety
and optimal dosage. Study 3, a retrospective cohort
study of 85 patients, indicated that hepatocellular
carcinoma patients had a slightly improved survival
rate. The retrospective design and lack of
standardised follow-up prevent causal conclusions
from this study. More study is needed to optimise
dosage, resolve safety concerns, clarify long-term
outcomes and molecular mechanisms of
gemcitabine-oxaliplatin, and address its promising
results.

Limitations

Remember that this study has limitations when
analysing the results. Retrospective design might
cause information or selection bias. Medical
records may have provided little or erroneous data
on treatment responses and side effects.

The study population was limited to one institution,
which may limit its generalisability. Since there is
no control group, it is difficult to compare
GEMOX's efficacy to other treatments. Patient-
specific age, performance level, tumour stage, and
other factors may have altered treatment results.

Future Research: Future research should validate
this study in a larger, more diverse population

Kumari et al.

compare
chemotherapeutic or targeted treatments to prove
its efficacy and safety. Research into biomarkers of
GEMOX responsiveness may help select
individuals for this treatment. Combining GEMOX
with immune checkpoint inhibitors or targeted
therapy may enhance advanced gall bladder cancer
outcomes. Studies on GEMOX patients' quality of
life and long-term toxicity can improve treatment
and care.

Conclusion

Gemcitabine plus oxaliplatin (GEMOX)-treated
advanced gall bladder cancer patients had a median
overall survival of 8.7 months and a median
progression-free survival of 4.5 months. Due to its
minimal toxicity and good toleration, GEMOX
may cure this aggressive cancer.

These findings suggest that GEMOX may cure
advanced gall bladder cancer, especially in non-
surgical patients. GEMOX's therapeutic efficacy is
rising, but the study's retrospective design and
other limitations should be acknowledged. These
findings may impact clinical practice and
treatment. Further prospective trials are needed to
confirm these findings and enhance complex
patient outcomes.
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