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Abstract

Aim and objective: This study aimed to evaluate the efficacy and safety of Capecitabine plus Oxaliplatin (CapOx)
chemotherapy in patients with locally advanced, inoperable, or metastatic adenocarcinoma of the gallbladder. The primary
objective of the study was to determine the objective tumour response rates (complete and partial). The secondary
objectives included assessment of toxicity, progression free survival, and overall survival. Material and methods: A
prospective, single-arm, phase II study was conducted at a single center between January 2021 and December 2021.
Forty-three patients with histologically confirmed advanced gallbladder adenocarcinoma were enrolled. All patients
received CapOx chemotherapy (Capecitabine 1000 mg/m? orally twice daily for 14 days and Oxaliplatin 130 mg/m?
intravenously on day 1, every 3 weeks for six cycles). Tumor responses were assessed clinically after each cycle and
radiologically after three cycles using RECIST 1.1 criteria. Treatment-related adverse events were graded per NCI
CTCAE version 5. Progression-free survival (PFS) and overall survival (OS) were analyzed using SPSS version 29.
Results: Among the 43 patients, 35 completed three or more cycles, and 19 completed six cycles. The objective response
rate (ORR) was 30.2%, and the disease control rate (DCR) was 65.1%. Median OS for all patients was 7.4 months,
and PFS was 5.5 months. In patients completing six cycles, median OS was 9.8 months, and PFS was 7.3 months. The
most common metastatic site was the liver. Sensory neuropathy was observed in 58.1% of patients, with grade 3/4
toxicity in 16.3%. Other reported toxicities included anemia (grade 3 in four patients), biochemical abnormalities, and
gastrointestinal symptoms. Conclusion: CapOx chemotherapy demonstrated modest efficacy with a disease control rate
0f 65.1% in patients with advanced gallbladder cancer. Toxicities were generally manageable, with sensory neuropathy
being the most common. Further studies are needed to validate these findings and explore additional therapeutic options.
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Introduction

Gallbladder cancer (GBC) ranks 22nd globally in
terms of new cases (122,491 annually) and 20th in
mortality (89,055 deaths per year), based on GLOBOCAN
2024 data [1]. This cancer displays an unusual and uneven
geographical distribution worldwide. In the Mapuche
Indian population from Valdivia, Chile, South America,
the rates are noted as 12.3 per 100,000 for men and 27.3
per 100,000 for women [2].

India is considered a high-risk region for GBC,
accounting for approximately 10% of the global disease
burden. Within the country, higher incidence rates are
seen in the northern, northeastern, central, and eastern
regions, while lower rates are observed in the southern
and western parts. The incidence is steadily increasing
across both genders. Patients in India often present with
advanced stages of the disease, which is associated with a
grim prognosis. In contrast to Western countries, GBC in
India affects comparatively younger individuals, typically

in their 5" and 6" decades of life. Gallstones are identified
in 80% of Indian GBC cases, elevating the susceptibility
of the gallbladder to mucosal damage [3]. Globally, GBC
is the most prevalent malignancy of the biliary tract and
ranks as the fifth most common gastrointestinal cancer [4].
Despite being relatively rare, GBC is highly aggressive
with a poor survival rate. The disease shows marked
geographic, ethnic, and cultural variability, indicating
significant genetic and environmental contributions to its
development and progression [4, 5]. One major reason for
its poor prognosis is the absence of a serosal layer in the
gallbladder, which allows direct invasion into the liver
and metastatic spread [2].

Various genetic and environmental influences have
been associated with the onset of gallbladder cancer.
Chronic gallbladder infection (salmonella typhi), exposure
to certain chemicals, heavy metals, and dietary factors
have all been linked to the disease. The disproportionate
prevalence of GBC among women and in specific
geographic regions, particularly in developing countries, is
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thought to be influenced by hormonal factors, cholesterol
metabolism, and salmonella infections, according to
existing studies [6, 7].

Apart from genetic and geographical factors, the
presence of large gallstones is a key risk factor for GBC.
Gallbladder polyps larger than 1.5 cm, especially solitary,
sessile, hypoechogenic polyps, have a 50% malignancy
risk. Younger individuals and those without gallstones
may also develop cancer, often linked to conditions such
as porcelain gallbladder, particularly when the mucosa
is calcified [8]. Additional risk factors include Mirizzi’s
syndrome, bile reflux, a family history of gallstones,
tobacco use, chemical exposure, residence in the Gangetic
belt, high levels of secondary bile acids, and excessive
consumption of fried foods (often with reused oil) [9].
While gallstones are strongly associated with GBC, their
causative role remains uncertain [ 10]. Substantial evidence
supports their role as a significant factor in the etiology
of GBC [11].

The Chinese population has exhibited recurrent
mutations in the ErbB pathway [12]. Meanwhile, Javle
et al. identified 26 missense mutations, with TP53 and
PIK3CA being the most prevalent, in GBC tumors using
NGS technology [13]. Among Indian GBC patients,
PIK3CA and KRAS mutations are the most common
genetic alterations [14].

The variability in results reflects the intratumoral
heterogeneity of cancer, a phenomenon where distinct
tumor cells exhibit different morphological and molecular
characteristics, including varied gene expression,
but ultimately converge on a shared phenotype [15].
Gallbladder carcinoma develops through a series
of progressive events before becoming an invasive
malignancy. Exposure to carcinogens can transform
normal gallbladder epithelium into a metaplastic
condition, which then advances to dysplasia, carcinoma
in situ (CIS), and, after approximately 15 years, invasive
carcinoma [16, 17]. To date, there are no reliable tumor
markers specifically validated for diagnosing gallbladder
cancer. The two markers often elevated in advanced
stages, carcinoembryonic antigen (CEA) and carbohydrate
antigen 199, have low specificity and are thus rarely used
as standalone diagnostic tools [18].

Most GBC cases are diagnosed at advanced stages.
Complete surgical resection remains the only curative
treatment for early-stage neoplasms, regardless of their
location within the biliary system [19]. However, fewer
than one-third of cholangiocarcinomas (CCCs) are
resectable, and patients with unresectable CCC or UICC
stage IV GBC treated with supportive care alone have a
poor prognosis, with a median survival time of less than
six months [20, 21].

Various cytotoxic agents have been assessed, both
as single therapies and in combination chemotherapy
regimens [22]. Chemotherapy has been shown to
significantly enhance survival and improve quality of
life compared to best supportive care [23]. Capecitabine,
an oral fluoropyrimidine pro-drug, is preferentially
converted to 5-FU in tumor tissues. In a phase I study
combining capecitabine with oxaliplatin [24], a patient
with GBC who had previously progressed on a regimen
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of 5-FU and leucovorin experienced a partial response.
This finding, along with the efficacy of single-agent 5-FU
and 5-FU combined with cisplatin in biliary tract cancers,
prompted further investigation into the combination of
capecitabine and oxaliplatin as a first-line therapy in
biliary tract cancers.

Few randomized trials have explored chemotherapy
in advanced biliary-tract cancers. In an analysis of
104 trials involving 2,810 patients, the combination of
gemcitabine and platinum-based agents was found to be
more effective than gemcitabine alone [25]. The UK ABC-
02 phase I1I trial [26] further confirmed that gemcitabine
combined with cisplatin outperformed gemcitabine as
a monotherapy. Additional studies, including single-
group investigations [27-29] and a randomized trial [30],
demonstrated the efficacy of gemcitabine combined with
oxaliplatin, showing antitumor activity with a favorable
toxicity profile. Despite these advancements, the prognosis
for advanced biliary-tract cancer remains poor, with
median overall survival rates below one year [25, 26, 30].

The regimen combining gemcitabine and cisplatin is
demanding, requiring frequent hospital visits. A phase
IT trial on biliary tract cancers [31] reported a median
progression-free survival of 4.6 months (95% CI: 2.8-6.4
months) and a median overall survival of 7.9 months (95%
CI: 5.3-10.4 months). In light of the lack of a definitive
regimen, capecitabine and oxaliplatin were explored
as a treatment for unresectable advanced gallbladder
adenocarcinoma in a prospective phase II trial at our
center.

Materials and Methods

This was a prospective single arm, phase II, single-
center study. Histologically or cytologically confirmed
adenocarcinoma of the gallbladder were included,
locally advanced(non-resectable) or metastatic disease.
Proper metastatic workup was done and non resectability
confirmed by surgical colleagues. Further inclusion criteria
were measurable or assessable disease according to
Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Adequate renal and bone marrow functions.
Biliary tract obstruction (if any) had to be adequately treated
before study entry, with total bilirubin concentrations less
than or equal to three times the upper limit of normal range
(ULN) and aminotransferase concentrations of less than
or equal to five times the ULN. Patients were excluded if
they had received previous palliative chemotherapy for
biliary-tract cancer, received adjuvant treatment within 6
months before study entry, metastatic disease other than
liver, grade 2 or worse peripheral neuropathy, or had
additional malignancy within the past 5 years. We included
43 patients treated with Capecitabine plus oxaliplatin for
advanced gall bladder cancer between January 2021 and
December 2021 at our centre (Figure 1).

All patients gave written consent. The institutional
ethics committee reviewed and approved the protocol.

Treatment and response assessment
All patients received capecitabine (1000 mg/m? po,
twice daily, days 1-14) and oxaliplatin (130 mg/m? i.v,
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day 1) every 3 weeks for six cycles. Tumor responses
were assessed with clinically after each cycle while
radiologically after 3 cycles. We assessed the treatment
response according to the Response Evaluation Criteria
in Solid Tumors (RECIST)version 1.1. [32] whereas,
treatment-related adverse events (AEs) were graded
according to the National Cancer Institute Common
Terminology Criteria version 5 [33]

Statistical analysis

The registration date was considered as the start date
of the initial regimen (CapOx) for all patients. Progression
free survival was defined as the time from the registration
date to the date of disease progression or death from any
cause, whichever occurred first. Overall survival was
defined as the time from the registration date to death
from any cause (Figure 2). The Objective response rate
was defined as the complete response (CR) and Partial
response (PR) of the disease of the patients. The Disease
control rates (DCR) was calculated as CR, PR and stable
disease (SD) of the population. SPSS version 29 was used
for statistical analysis.

Table 1. Baseline Patient Characteristics

n=43
58.5 (35-75)
11(25.6%) : 32(74.4%)

Characteristics

Agemedian year (range)

Sex, male:female

ECOG
0 4(9.3%)
1 37 (86%)
2 2 (4.7%)

Extent of disease
Metastatic 35 (81.4%)

Non metastatic locally advanced 8 (18.6%)

Results

In the present study we recruited forty three patients
from our center in between January 2021 to December
2021 for CapOx chemotherapy in advanced, inoperable
or metastatic gall bladder adenocarcinoma. At the time of
the final analysis all patients died. Eight patients received
less than three cycles and were lost to follow up (three
received 1 cycle and five received two cycles). A total of
thirty five patients received three or more than three cycles.
Nineteen patients completed 6 cycles of chemotherapy.
Eight patients had progressive disease and were planned
for second line chemotherapy All patients were analysed
as per intention to treat analysis.

A total of 10 patients had tumor progression (34%),
of whom 10 died. The median survival in the CapOx
group was 8.5 months. Baseline patient characteristics
are summarized in Table 1. The median age was 58.5
years (range 35—75 years). Most patients had an Eastern
Cooperative Oncology Group (ECOG) performance status
of 1 (86%) at the time of start of treatment Capecitabine
plus oxaliplatin. The Liver was the most common
metastatic site, followed Lung, and Peritoneum.

Objective responses

Complete and partial responses were achieved in
one and twelve patients, respectively. Responses were
achieved in stable disease and PD in 15 (34.9%) and
8(18.6%) patients, respectively. The Objective Response
rate (ORR) and Disease control rate (DCR) were 30.2%
and 65.1% in all patients (Table 2).

The median overall survival was 7.4 months and
PFS 5.5 months for overall patients. (Figure 3). If we
consider patients only who completed 6 cycles of Capox
chemotherapy then median survival was 9.8 months and
PFS was 7.3 months respectively.

Total patient registered 113

[January 2021 and December 2021]

I

l l

l

60 Pts.

[Post op and

Metastatic cases]

43Pts.

[capox]

10Pts.

[Registered and LAMA]

l

35Pts.

[completed =3
cycles chemotherapy]

8 Pts.

[Received 1-2 cycle than Lost to
follow up]

Figure 1.Patient Flow Chart
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‘ Registration date
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Figure 2. Showing Flowchart for OS
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Figure 3. Showing Overall Survival and Progression Free Survival

Table 2. Treatment Response

Overall (n =43)
1(2.3%)
12 (27.9%)
15 (34.9%)

Complete response
Partial response

Stable disease

Progressive disease 8 (18.6%)
Could not be assessed 7 (16.3%)
ORR (OBJECTIVE RESPONSE RATE) 30.2 %
DCR (DISEASECONTROL RATE) 65.1%

Toxicity assessments

As per NCI CTCAE version 5, maximum toxicity was
reported and it was seen that maximum haematological
toxicity was grade 2 with no grade 3/4 neutropenia or
thrombocytopenia. Four patients experienced grade 3
anemia for which packed cell transfusions were done.

Biochemical abnormalities included increased
bilirubin in five patients who underwent stenting, elevated
alkaline phosphatase in twelve patients, SGOT and SGPT
were maximum two times upper limit of normal. Sensory
neuropathy was observed in 25 (58.1%) patients,

and was grade 3/4 in 7 (16.3%) patients. Other
toxicities included fatigue, nausea, vomiting, diarrhoea,
anorexia, abdominal cramps and loose motions of
maximum grade 2/3 toxicity.
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Discussion

The study primarily aimed to evaluate the objective
tumor response rates, including both complete and partial
responses. Secondary objectives encompassed analyzing
toxicity levels, progression-free survival, and overall
survival rates. Oxaliplatin is commonly used in clinical
settings as an alternative to cisplatin, displaying clinical
efficacy and manageable safety when combined with
capecitabine or 5-FU across various cancer types [34,
35]. The combination of capecitabine and oxaliplatin
(XELOX) serves as a standard treatment for gastric,
colorectal, and other gastrointestinal cancers. A phase 11
trial conducted by JS Graham et al. recruited 43 patients
from July 2003 to December 2005. The overall response
rate was recorded at 23.8% (95% CI: 12.05-39.5%).
Stable disease was observed in 31% (13 patients), while
progressive disease occurred in 28.6% (12 patients).
Median progression-free survival reached 4.6 months
(95% CI: 2.8-6.4 months), and median overall survival
was 7.9 months (95% CI: 5.3-10.4 months). The regimen
demonstrated favorable tolerability, with no instances of
grade 3/4 neutropenia or thrombocytopenia. Grade 3/4
sensory neuropathy was reported in six patients. XELOX
exhibited modest efficacy and an acceptable toxicity
profile in biliary tract cancers [31].

In the present study, patients treated with the CapOx
regimen achieved a disease control rate (DCR) of 65.1%
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and an objective response rate (ORR) of 35.2%. These
results highlight the effectiveness of CapOx combination
chemotherapy as a first-line treatment for advanced
gallbladder cancer.

Another trial conducted by O Nehls et al. included 47
patients, where the response rate for gallbladder cancer
(GBC) and extrahepatic cholangiocarcinoma (ECC) was
27%, including 4% complete responses. Stable disease
(SD) was observed in 49% (23 patients). Among 18
patients with intrahepatic cholangiocarcinoma (ICC), no
objective responses were noted, though 33% (6 patients)
exhibited SD. Median survival was calculated at 12.8
months (95% CI: 10.0-15.6 months) for GBC/ECC
patients, further subdivided as 8.2 months (95% CI:
4.3-11.7 months) for GBC and 16.8 months (95% CI:
12.7-20.5 months) for ECC. ICC patients demonstrated
a median survival of 5.2 months (95% CI: 0.6-9.8
months). Across both groups, the CapOx regimen was
well-tolerated, with peripheral sensory neuropathy
(grade 3—4) observed in 11 patients as the most common
severe toxicity. Their findings suggested that CaPOx is
an effective and tolerable treatment for advanced GBC
and ECC but may yield less favorable outcomes for ICC
[19 O Nehls].

A previous phase II trial conducted by Yong et al.
assessed the efficacy of capecitabine combined with
oxaliplatin as a second-line chemotherapy for locally
advanced gallbladder cancer. The study reported an
overall response rate (ORR) of 14% and a disease control
rate (DCR) of 52%. With a median follow-up period of
15.6 months, the median overall survival (OS) was eight
months. These findings were consistent with our study
outcomes, where the progression-free survival (PFS) was
5.5 months, and the OS was 7.4 months.

The ABC-02 trial, another significant study, focused
on locally advanced gallbladder cancer. Patients were
randomized into two groups: one receiving chemotherapy
with gemcitabine and cisplatin, and the other receiving
gemcitabine alone. After a median follow-up period of
8.2 months, with 327 deaths recorded, the median OS
was 11.7 months for the cisplatin—gemcitabine group
(204 patients) and 8.1 months for the gemcitabine-only
group (206 patients). These results indicate that the
CapOx regimen is less effective compared to gemcitabine
combined with cisplatin but on par with gemcitabine
alone [23].

In our study, 43 patients were analysed, but only
19 completed more than six cycles of chemotherapy.
One notable concern is the higher frequency of hospital
visits required for gemcitabine-based regimens. Patients
undergoing gemcitabine plus cisplatin required two
admissions (Day 1 and Day 8) per cycle, whereas those
receiving gemcitabine alone needed three admissions
(Day 1, Day 8, and Day 15). In contrast, the CAPOX
regimen required fewer hospital visits, highlighting its
convenience compared to the other two regimens.

The findings align with a study conducted by S. T. Kim
et al. in 2019, which randomly assigned 114 patients to
GEMOX (gemcitabine plus oxaliplatin) and 108 patients
to XELOX (capecitabine plus oxaliplatin). Median PFS
was 5.3 months for GEMOX and 5.8 months for XELOX.

The six-month PFS rate was 44.5% for GEMOX and
46.7% for XELOX, with a 95% confidence interval for
the difference in PFS rates between the groups ranging
from 12% to 16%, satisfying the noninferiority criteria for
XELOX compared to GEMOX. There were no significant
differences in ORR (P=0.171) or OS (P=0.131) between
the two groups. The most frequent grade 3—4 adverse
events included neutropenia and thrombocytopenia.
Importantly, no treatment-related fatalities occurred, and
XELOX demonstrated significantly fewer hospital visits
compared to GEMOX (P < 0.001) [36].

Overall, the CAPOX regimen is characterized by a
favourable safety profile and greater convenience, making
it a potential alternative first-line treatment option for
advanced gallbladder cancers.

In conclusion, this study shows a promising survival
for CapOx over gemcitabine and inferior survival over
Gemicitabine plus Cisplatin with a tolerable safety profile
in patients with Locally advanced Gall Bladder Cancer.
The ORR and DRR is promising so we are planning
a phase IIl randomized study with larger population
comparing Gemcitabine cisplatin to CapOx chemotherapy
in locally advanced and metastatic gall bladder cancer.
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