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Purpose: Ampullary adenocarcinoma is a rare malignancy with limited evidence on the efficacy of systemic chemotherapy for
advanced disease. This study aimed to evaluate the treatment outcomes of gemcitabine- and fluoropyrimidine-based regimens and the
benefits of platinum combination therapy.

Patients and Methods: This retrospective study reviewed the data of patients with advanced ampullary adenocarcinoma treated at
a university hospital in Southern Thailand between 2005 and 2024.

Results: Among the 97 patients, 71 (73.2%) received palliative chemotherapy, including 43 (60.6%) receiving gemcitabine-based
regimens and 28 (39.4%) receiving fluoropyrimidine-based regimens. Median overall survival (OS) and progression-free survival
(PFS) for gemcitabine-based vs. fluoropyrimidine-based regimens were 14.4 vs. 11.5 months (adjusted hazard ratio [HR] 0.85; 95% CI
0.34-2.13; P = 0.725) and 8.67 vs. 7.18 months (adjusted HR 0.60; 95% CI 0.26-1.36; P = 0.219), respectively. No significant
difference in OS or PFS was observed between platinum combination and single-agent chemotherapy. The objective response rate
(ORR) was 9.3% for gemcitabine-based therapy, 14.3% for fluoropyrimidine-based therapy, and 26.9% for platinum combination
therapy, compared to 2.2% for monotherapy.

Conclusion: Gemcitabine- and fluoropyrimidine-based regimens demonstrated comparable survival outcomes. Platinum-combination
chemotherapy was associated with a higher ORR, but no significant OS or PFS benefit was observed. Therefore, platinum-combination
regimens may be considered in selected patients requiring tumor shrinkage, and these findings should be interpreted as hypothesis-
generating real-world evidence.
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Introduction
Ampullary adenocarcinoma is a rare malignancy accounting for less than 1% of all gastrointestinal cancers.' It arises
from the ampulla of Vater, a unique anatomical region in which the common bile duct and pancreatic duct merge before
emptying into the duodenum.” The incidence of this cancer is estimated to be less than one case per 100,000
individuals.'>** Epidemiological studies have suggested variations in prevalence among different ethnic groups, with
higher incidence rates observed in the Hispanic and Asian-Pacific Islander populations.’

Although pancreatoduodenectomy remains the standard curative option for localized disease,™ nearly half of the
patients are ineligible for surgery because of advanced-stage disease or underlying comorbidities.>’** Historically,

ampullary adenocarcinoma has been grouped with other periampullary malignancies in clinical trials, leading to a lack
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of disease-specific data.”'' To date, no randomized controlled trials have focused exclusively on advanced ampullary
cancer.

The ampulla of Vater is composed of distinct epithelial origins, including intestinal, pancreatic, and biliary compo-
nents, which contribute to the heterogeneity of ampullary adenocarcinomas.’ These tumors are typically classified into
intestinal, pancreatobiliary, or mixed histological subtypes.™*'*'* Due to this complexity, the optimal systemic che-
motherapy regimen for advanced ampullary adenocarcinoma remains uncertain. Most treatment strategies are largely
extrapolated from those used for pancreatic, biliary tract, and colorectal cancers.”'*'* Consequently, systemic che-
motherapy selection is often guided by these distinct lineages, with fluoropyrimidine-based regimens typically preferred
for the intestinal subtype and gemcitabine-based regimens for the pancreatobiliary subtype. However, no established
criteria exist to determine the most effective regimen, and no specific histological subtype has been definitively linked to
prognosis or treatment response in a metastatic setting.'> '’

Palliative chemotherapy remains the primary treatment approach.'® However, whether fluoropyrimidine- or gemci-
tabine-based regimens provide superior outcomes remains unclear. Although the ABC-02 trial demonstrated an overall
survival benefit of cisplatin plus gemcitabine over gemcitabine alone in advanced biliary tract cancers, this benefit was
not evident in a small subgroup of patients with ampullary cancer.'” While platinum-combination regimens are
commonly used in pancreaticobiliary and gastrointestinal malignancies to improve tumor response, their role in advanced
ampullary adenocarcinoma has not been well established.

Given the rarity of ampullary adenocarcinoma, conducting prospective clinical trials remains challenging. Therefore,
retrospective studies with larger patient cohorts are important for understanding real-world treatment patterns and
generating future research hypotheses. Accordingly, this study aimed to assess the real-world effectiveness of first-line
palliative chemotherapy with fluoropyrimidine-based versus gemcitabine-based regimens and to explore the potential
role of platinum-combination therapy in patients with advanced ampullary adenocarcinoma.

Materials and Methods
Study Participants

This retrospective study reviewed the medical records of patients diagnosed with advanced-stage ampullary adenocarci-
noma between January 2005 and October 2024 at Songklanagarind Hospital. The inclusion criteria were as follows: 1)
patients with pathologically confirmed adenocarcinoma of the ampulla of Vater; 2) patients with metastatic disease; 3)
patients aged 18 years or older; and 4) patients receiving first-line palliative chemotherapy, including fluoropyrimidine-
based or gemcitabine-based regimens or best supportive care (BSC). The exclusion criteria were as follows: 1)
concomitant malignancies and 2) patients who received any previous palliative chemotherapy with other regimens.

The baseline clinical characteristics included age, sex, Eastern Cooperative Oncology Group (ECOG) performance
status (PS), body mass index (BMI), comorbidities, and baseline laboratory results. They were retrieved from the
electronic medical records via the hospital information system at Songklanagarind Hospital. Disease characteristics,
including TNM staging as defined by the 8th edition of the American Joint Committee on Cancer, number of organ
metastases, tumor differentiation, tumor markers, and treatment information, including chemotherapy regimens and
subsequent treatments, were also assessed.

This study was approved by the Ethics Committee of the Research Centre, Faculty of Medicine, Prince of Songkla
University (REC.67547141). Due to the study’s retrospective design, the requirement for written informed consent was
waived. All identified patient information was removed to maintain confidentiality and ensure patient safety.

Study Procedures

The fluoropyrimidine-based regimens included 5-fluorouracil (5-FU) monotherapy, capecitabine monotherapy, 5-FU plus
folinic acid and oxaliplatin (FOLFOX), 5-FU plus cisplatin, and 5-FU plus carboplatin. Gemcitabine-based regimens
included gemcitabine monotherapy, gemcitabine plus cisplatin, and gemcitabine plus carboplatin therapy. Each che-
motherapy regimen was administered differently: 5-FU monotherapy was repeated every four weeks; capecitabine
monotherapy, 5-FU plus cisplatin, and 5-FU plus carboplatin were repeated every three weeks; FOLFOX was repeated
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every two weeks; gemcitabine monotherapy was repeated every four weeks; and gemcitabine plus cisplatin and
gemcitabine plus carboplatin were repeated every three weeks. Chemotherapy was continued for six cycles until disease
progression, death, onset of intolerable side effects, or upon the patient’s indication of preference. The primary
oncologists adjusted the chemotherapy dose based on the patient’s ECOG PS and baseline laboratory values.

If the first-line chemotherapy regimen was ineffective, subsequent therapeutic treatment was considered. The decision
was made based on the patient’s performance status, personal preference, or the feasibility of using alternative agents.

Measurement

The primary objective was to compare the overall survival (OS) and progression-free survival (PFS) between fluoropyrimidine-
based chemotherapy and gemcitabine-based chemotherapy. Secondary outcomes were OS and PFS between single-agent
chemotherapy and platinum combination chemotherapy. Secondary outcomes included response rate and prognostic factors
for OS. OS was defined as the time from the date of diagnosis of advanced-stage ampullary adenocarcinoma to death due to any
cause. PFS was defined as the time from the date of diagnosis of advanced-stage ampullary adenocarcinoma until radiological
tumor progression according to the Response Evaluation Criteria for Solid Tumors (RECIST) 1.1 criteria or death, whichever
occurred first. The response rate was evaluated using RECIST 1.1 criteria. Chest and abdominal computed tomography (CT) was
performed every 2—3 months to evaluate treatment responses. The response rates were calculated both in the overall population of
patients who initiated first-line chemotherapy and in the subgroup of patients with evaluable radiological response data.

Statistical Analysis

Continuous variables are expressed as medians with interquartile ranges or mean with standard deviations for baseline
characteristics, depending on the data distribution. Categorical variables were expressed as frequencies and percentages.
Survival curves were generated using the Kaplan—-Meier method and compared using the Log rank test. Prognostic factors
were identified using univariate and multivariate Cox regression analyses. Variables included in multivariable Cox propor-
tional hazards analyses were selected a priori based on clinical relevance, prior literature, and potential confounding effects on
treatment selection and survival outcomes. To minimize model overfitting given the limited sample size, a parsimonious
multivariable approach was applied. All statistical analyses were conducted using the R software version 4.3.1 (R Foundation,
Vienna, Austria). Two-sided P-values were calculated, and P < 0.05 was considered statistically significant.

Results

Patient Characteristics

A total of 97 patients were included in this study, of whom 71 (73.2%) received first-line palliative chemotherapy and 26 (26.8%)
received BSC. Among those who underwent chemotherapy, 28 patients (39.4%) received a fluoropyrimidine-based regimen, and
43 (60.6%) were treated with a gemcitabine-based regimen. The baseline characteristics of patients in the fluoropyrimidine-
based, gemcitabine-based, and BSC groups are summarized in Table 1. Overall, the baseline characteristics were well balanced
between patients receiving fluoropyrimidine-based and gemcitabine-based chemotherapy, except for BMI. When comparing the
chemotherapy and BSC groups, patients in the BSC cohort had a significantly higher proportion of individuals with an ECOG PS
of >2 and a greater number of patients with low BMI, compared to those receiving chemotherapy. Further details on the baseline
characteristics of patients receiving single-agent chemotherapy versus platinum-combined chemotherapy are provided in Table
S1, with no statistically significant differences observed between the two groups.

Treatment Information

Among the 28 patients who received a fluoropyrimidine-based regimen, 46.5% received single-agent chemotherapy, and
53.5% received platinum-based combination chemotherapy. In contrast, among those treated with a gemcitabine-based
regimen, 74.4% received single-agent chemotherapy, and 25.6% received a platinum-combined regimen. Details of the
treatment regimens and related information are provided in Table 2. No statistically significant differences were observed
between fluoropyrimidine-based and gemcitabine-based treatments, or between single-agent and platinum-combined
chemotherapy. The details of the subsequent treatments are presented in Table S2.
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Table | Baseline Characteristics

Fluoropyrimidine-Based | Gemcitabine-Based | BSC Total

(n=28) (n=43) (n=26) (n=97)
Mean age, years (SD) 58.4 (10.1) 63.5 (10.5) 61.6 (11.1) 61.5 (10.7)
Age 2 65 years, n (%) 8 (28.6) 2| (48.8) 10 (38.5) 39 (40.2)
Sex, n (%)
Male 15 (53.6) 22 (51.2) 16 (61.5) 53 (54.6)
Female 13 (46.4) 2| (48.8) 10 (38.5) 44 (45.4)
ECOG PS, n (%) *
0-I 22 (78.6) 39 (90.7) 12 (46.2) 73 (75.3)
22 6(21.4) 4(9.3) 14 (53.8) 24 (24.7)
BMI, n (%) *, **
<18.5 kg/m? 8 (28.6) 8 (18.6) 13 (50.0) 29 (29.9)
18.5-22.9 kg/m? 7 (25.0) 24 (55.8) 9 (34.6) 40 (41.2)
223 kg/m? 13 (46.4) Il (25.6) 4 (15.4) 28 (28.9)
Comorbidity 11 (39.3) 17 (39.5) 7 (26.9) 35 (36.1)
Diabetes mellitus 6(21.4) 9 (20.9) 2(7.7) 17 (17.5)
Hypertension 6(21.4) 7 (16.3) 3(11.5) 16 (16.5)
Chronic kidney disease 3 (10.7) 2. (47) 3(11.5) 8 (8.2)
Cerebrovascular disease 1 (3.6) 2 (4.7) 1 (3.8) 4 (4.1)
Coronary artery disease 3 (10.7) 2 (4.7) 0 (0) 5(5.2)
COPD 0 (0) 0 (0) 2(7.7) 2.(2.)
Laboratory at cancer diagnosis
Hemoglobin, g/dL (SD) 1.3 2.1) 11.7 (2.3) 10.7 (2.1) 113 (2.2)
Albumin, g/dL (SD) 3.8 (0.6) 4.0 (0.5) 3.5 (0.6) 3.8 (0.6)
CEA, ng/mL (IQR) 4.1 (2.4, 12.7) 34 (255.7) 4.3 (1.7, 40.4) 2.9 (22, 10.1)

CA 19-9, U/mL (IQR)
Tumor differentiation, n (%)

112.8 (36.7, 399.5)

75.6 (10.3, 256.0)

240 (9.2, 487.9)

94.1 (12.0, 447.5)

Well-differentiated 16 (57.1) 25 (58.1) 15 (57.7) 56 (57.7)
Moderately differentiated 8 (28.6) 16 (37.2) 10 (38.5) 34 (35.1)
Poorly differentiated 4 (14.3) 2 (4.7) I 3.8) 7(7.2)
T stage, n (%)
TI 0 (0) I (2.3) 0 (0) I (1.0)
T2 I (3.6) 6 (14.0) 3(11.5) 10 (10.3)
T3 25 (89.3) 33 (76.6) 22 (84.6) 80 (82.5)
T4 2 (7.1) 3 (7.0) | (3.8) 6 (6.2)
N stage, n (%)
NO 10 (35.7) 21 (48.8) 12 (46.2) 43 (44.3)
NI 12 (42.9) Il (25.6) 6 (23.1) 29 (29.9)
N2 5(17.9) 10 (23.3) 8 (30.8) 23 (23.7)
N3 I (3.6) I (2.3) 0 (0) 2 (2.1)
Metastasis
Recurrent 17 (60.7) 33 (76.7) 13 (50.0) 63 (64.9)
De novo 11 (39.3) 10 (23.3) 13 (50.0) 34 (35.1)
Number of organ metastasis, n (%)
| 17 (60.7) 25 (58.1) 16 (61.5) 58 (59.8)
2 11 (39.3) 18 (41.9) 10 (38.5) 39 (40.2)
Organ metastasis, n (%)
Liver 16 (57.1) 24 (55.8) 15 (57.7) 55 (56.7)
Lung 7 (25.0) Il (25.6) 6 (23.1) 24 (24.7)
Distant lymph node 13 (46.4) 21 (48.8) 9 (34.6) 43 (44.3)
Pancreas 3 (10.7) 2 (4.7) 0 (0) 5(5.2)
(Continued)
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Table 1 (Continued).

Fluoropyrimidine-Based | Gemcitabine-Based | BSC Total

(n=28) (n=43) (n=26) (n=97)
Peritoneal I (3.6) 3 (7.0 3 (11.5) 7(7.2)
Pleura 0 (0) I (2.3) 0 (0) I (1.0)
Bone I (3.6) 3 (7.0 2(7.7) 6 (6.2)
Brain 0 (0) I (2.3) 1 (3.8) 2 (2.1)
Adrenal 0 (0) 2 (4.7) 0(0) 2 (2.1)
Ovary 0 (0) 2. (47) 0 (0) 2 (2.1)
Others 0 (0) 0 (0) 1 (3.8) I (1.0)

Notes: *Statistically significant between fluoropyrimidine-based, gemcitabine-based, and BSC cohort (P-value <0.05). **Statistically significant between
fluoropyrimidine-based and gemcitabine-based cohort (P-value <0.05).

Abbreviations: BSC, best supportive care; ECOG, Eastern Cooperative Oncology Group; PS, performance status; BMI, body mass index; SD, standard
deviation; IQR, interquartile range; COPD, chronic obstructive pulmonary disease; CEA, carcinoembryonic antigen; CA19-9, cancer antigen 19-9.

Table 2 Treatment Information

Chemotherapy Chemotherapy

Fluoropyrimidine-Based | Gemcitabine-Based | Single-Agent | Platinum Combined

(n=28) (n=43) (n=45) (n=26)
Regimen, n (%)
5-FU monotherapy 12 (42.9) - 12 (26.7) -
Capecitabine monotherapy I (3.6) - 1 (2.2) -
FOLFOX 2(7.1) - - 2(7.7)
5-FU plus cisplatin 5(17.9) - - 5(19.2)
5-FU plus carboplatin 8 (28.6) - - 8 (30.8)
Gemcitabine monotherapy - 32 (74.4) 32 (71.1) -
Gemcitabine plus cisplatin - 7 (16.3) - 7 (26.9)
Gemcitabine plus carboplatin - 4(9.3) - 4 (15.4)
Number of cycles (IQR) 3 (2,6) 4 (3,6) 4 (3,6) 4 (2,6)
Dose reduction, n (%) 10 (37.0) 22 (51.2) 20 (45.5) 12 (46.2)
Discontinuation, n (%) 28 (100.0) 42 (97.7) 45 (100.0) 25 (96.2)
Progressive disease 16 (57.1) 31 (72.1) 33 (73.3) 14 (53.8)
Complete treatment 2 (7.1) 4 (9.3) 3 (6.7) 3 (11.5)
Death I (3.6) 4(9.3) 3 (6.7) 2(7.7)
Toxicity 2(7.1) 2. (47) 3(6.7) 1 (3.8)
PS deterioration 5(17.9) 0 (0) 3 (6.7) 2(7.7)
Patient preference 2(7.1) 1 (2.3) 0 (0) 3 (11.5)
Subsequent treatment, n (%)
Second line chemotherapy 9 (32.1) 23 (53.5) 22 (48.9) 10 (38.5)
Third line chemotherapy 2(7.1) 5(11.6) 3 (6.7) 4 (15.4)
Fourth line chemotherapy 0 (0) I (2.3) 0 (0) 2(7.7)
Previous treatment, n (%)
Whipple operation 18 (64.3) 32 (744) 33 (73.3) 17 (65.4)
Adjuvant chemotherapy 9 (32.1) 13 (30.2) 15 (33.3) 7 (26.9)
Concomitant treatment, n (%)
Palliative surgery 0 (0) 4 (9.3) 2 (44) 2(7.7)
Metastasectomy 0 (0) 3 (7.0 1 (2.2) 2(7.7)
Palliative RT 2 (7.1) 2 (4.7) 2 (44) 2(7.7)

Abbreviations: 5-FU, 5-fluorouracil; FOLFOX, 5-fluorouralcil plus folinic acid and oxaliplatin; PS, performance status; IQR, interquartile range; RT, radiation
therapy.
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The median follow-up time for the entire population was 9.79 months (interquartile range [IQR] 6.14—15.44 months).
The median OS was 10.10 months (95% confidence interval [CI] 9.30-13.90). Patients who received palliative
chemotherapy had significantly improved OS compared to those who received BSC, with a median OS of 13.37 months
(95% CI 10.45-15.21) versus 6.37 months (95% CI 4.34-9.66; Hazard ratio [HR] 0.32; 95% CI 0.19-0.53; P < 0.001;
Figure 1). Patients who had metastasectomy had a significantly improved median OS compared to those without
metastasectomy (34.30 vs. 10.00 months; HR 0.29; 95% CI 0.09-0.96; P = 0.042; Figure S1).

OS Between Fluoropyrimidine- and Gemcitabine-Based Chemotherapy

Patients who received a gemcitabine-based regimen had a median OS of 14.4 months (95% CI 10.0-21.6), compared to
11.5 months (95% CI 8.2—-15.0) for those who received a fluoropyrimidine-based regimen (HR 0.52; 95% CI 0.30-0.88;
P =0.015; Figure 2). However, after adjustment for clinically relevant prognostic factors, including ECOG performance
status, BMI, CA 19-9 level, and metastatic type, multivariable Cox proportional hazards analysis demonstrated no
statistically significant difference in OS between the two groups (adjusted HR 0.62, 95% CI 0.30-1.27; P = 0.191).

OS Between Monotherapy and Platinum Combined Chemotherapy

Patients who received platinum-based combination chemotherapy had a median OS of 11.90 months (95% CI
10.45-18.70), compared to 14.30 months (95% CI 9.49-18.80) for those who received single-agent chemotherapy
(HR 0.86; 95% CI 0.51-1.44; P = 0.562; Figure 3).

The median OS for patients who received gemcitabine monotherapy, gemcitabine combined with platinum, fluoropyrimidine
monotherapy, and fluoropyrimidine combined with platinum was 13.3 months (95% CI 9.30-21.60), 18.0 months (95% CI
10.61-NA), 14.8 months (95% CI 8.15-NA), and 10.5 months (95% CI 6.80-14.00), respectively. The HR were as follows:
gemcitabine combined with platinum vs. gemcitabine monotherapy (HR 0.49; 95% CI 0.19—1.01), fluoropyrimidine combined
with platinum vs. fluoropyrimidine monotherapy (HR 1.27; 95% CI 0.58-2.80), gemcitabine monotherapy vs. fluoropyrimidine
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Figure | Median OS between patients who received palliative chemotherapy and best supportive care.
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Figure 3 Median OS between patients who received monotherapy chemotherapy and platinum combined chemotherapy.
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monotherapy (HR 0.71; 95% CI 0.35-1.46), and gemcitabine combined with platinum vs. fluoropyrimidine combined with
platinum (HR 0.25; 95% CI 0.10-0.62).

PFS

PFS Between Fluoropyrimidine- and Gemcitabine-Based Chemotherapy

The median PFS for patients who received gemcitabine-based chemotherapy and fluoropyrimidine-based chemotherapy
was 8.67 (95% CI 5.68-13.14) and 7.18 (95% CI 4.20-9.36) months, respectively (HR 0.51; 95% CI 0.30-0.85; P =
0.01; Figure S2). However, after adjustment for clinically relevant prognostic factors, including ECOG performance
status, BMI, CA 19-9 level, and metastatic type, multivariable Cox proportional hazards analysis demonstrated no
statistically significant difference in PFS between the two groups (adjusted HR 0.63, 95% CI 0.32-1.23; P = 0.175).

PFS Between Single-Agent and Platinum Combination Chemotherapy

Patients who received platinum-based combined chemotherapy had a median PFS of 8.15 months (95% CI 4.27-11.1),
compared to 7.95 months (95% CI 5.49—10.3) for those who received only single-agent chemotherapy (HR 0.79; 95% CI
0.47-1.33; P = 0.380; Figure S3).

Response Rates

Among patients who received fluoropyrimidine- and gemcitabine-based regimens, 67.9% and 90.7% of them, respec-
tively, were assessable, showing objective response rates (ORR) of 14.3% and 9.3%, respectively, with no significant
difference (P = 0.381). The response rates are presented in Table 3. In contrast, patients who underwent platinum-based
combination chemotherapy had an ORR of 26.9%, which was significantly higher than the ORR of patients receiving
monotherapy (2.2%; P < 0.05) (Table 4).

Table 3 Response Rates Between Patients Who Received Fluoropyrimidine- and Gemcitabine-Based

Regimens

Fluoropyrimidine-Based Gemcitabine-Based P-value
(n =28) (n=43)

Evaluable, n (%) 19 (67.9) 39 (90.7)

Complete response, n (%) 0 (0) 0 (0)

Partial response, n (%) 4 (14.3) 4 (9.3)

Stable disease, n (%) 7 (25.0) 19 (44.2)

Progressive disease, n (%) 8 (28.6) 16 (37.2) -

ORR in the entire population, n (%) 4 (14.3) 4(9.3) 0.381

ORR in available data, n (%) 4 (21.1) 4 (10.3) 0.056

Abbreviation: ORR, objective response rate.

Table 4 Response Rates Between Patients Who Received Monotherapy and Platinum
Combined Chemotherapy

Monotherapy | Platinum Combined P-value
(n = 45) Chemotherapy (n = 26)
Evaluable, n (%) 38 (84.4) 20 (76.9) -
Complete response, n (%) 0 (0) 0 (0) -
Partial response, n (%) 1(22) 7 (26.9) -
Stable disease, n (%) 21 (46.7) 5(19.2) -
Progressive disease, n (%) 16 (35.6) 8 (30.8) -
ORR in the entire population, n (%) | | (2.2) 7 (26.9) <0.05
ORR in available data, n (%) 1 (2.6) 7 (35.0) <0.05

Abbreviation: ORR, objective response rate.
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Table 5 Prognostic Factors

Variables Univariate Multivariate

HR (95% CI) P-value | HR (95% CI) P-value
Age = 65 years 1.06 (0.69,1.62) 0.803 - -
Sex: Male 1.23 (0.81,1.88) | 0.328 - -
BMI:
<18.5 kg/m? Ref - Ref -
18.5-22.9 kg/m? 0.51 (0.31,0.83) | 0.007 0.45 (0.20,1.05) 0.064
>23.0 kg/m? 0.36 (0.21,0.63) <0.001 0.63 (0.29,1.36) 0.243
ECOG PS:
2-3 vs 0-1 6.32 (3.68,10.87) | <0.001 6.15 (1.75,21.66) | <0.001
Metastasis:
Recurrent vs De novo 0.59 (0.38,0.91) 0.017 0.80 (0.39,1.65) 0.548
Number of organ metastasis:
22 vs | 1.39 (0.91,2.13) | 0.137 - -
CA 19-9:
>100 vs <100 U/mL 244 (1.454.13) <0.001 1.52 (0.75,3.06) 0.243
Gemcitabine-based vs 5-FU-based regimen | 0.52 (0.30,0.88) 0.015 0.62 (0.30,1.27) 0.191

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; PS, performance status; CA19-9,
cancer antigen 19-9; BSC, best supportive care; HR: Hazard ratio; Cl, confidence interval; Ref, reference.

Prognostic Factors

Univariate and multivariate Cox proportional hazards models were used to identify the prognostic factors in patients with
advanced-stage ampullary adenocarcinoma (Table 5). Multivariable analyses were conducted using complete-case
analysis because of missing baseline laboratory data. Among the evaluable patients included in the multivariable overall
survival analysis, 49 events were observed. Univariate analysis identified potential prognostic factors, including BMI,
ECOG PS, metastatic type, and CA 19-9 level. However, multivariate analysis revealed that only ECOG PS was
significantly associated with prognosis.

Discussion

This study compared fluoropyrimidine-based and gemcitabine-based chemotherapy in patients with advanced-stage
ampullary adenocarcinoma and further explored the potential role of platinum-combination therapy. Although gemcita-
bine-based chemotherapy was associated with numerically longer OS in the unadjusted analysis, this difference was
attenuated after adjustment for clinically relevant prognostic factors, suggesting broadly comparable effectiveness
between gemcitabine- and fluoropyrimidine-based regimens. Similarly, no significant differences in PFS or ORR were
observed between the two chemotherapy backbones. Platinum-combination chemotherapy was associated with a higher
ORR than single-agent chemotherapy; however, this did not translate into a statistically significant improvement in OS or
PFS. Therefore, the potential role of platinum-combination therapy should be interpreted cautiously.

Previous studies on these two chemotherapy regimens have been limited by their small sample sizes.'*'* 2! Kim et al
reported a median OS of 125 months in 29 patients, with no significant difference between gemcitabine- and fluoropyr-
imidine-based regimens.'? Similarly, Shoji et al, with 26 cases, reported a median OS of 80 and 12.3 months for cisplatin
plus 5-FU and cisplatin plus gemcitabine, respectively (P = 0.29).%° In contrast, Jiang et al found a trend toward
improved median OS in 64 cases in a fluoropyrimidine group: 191 months versus 12.3 months (P = 0.06).>' However,
after adjusting for confounding factors in the multivariate analysis, only a trend favoring fluoropyrimidine-based
treatment for OS was observed, without reaching statistical significance (P = 0.07). Our study with 71 patients who
received chemotherapy showed that the gemcitabine-based regimen had a median OS of 14.4 months, compared to 11.5
months for the fluoropyrimidine-based regimen, which aligns with previous retrospective studies. Taken together, the
findings suggest that the survival of patients with advanced ampullary adenocarcinoma remains poor over time, at
approximately 8—-19 months. Our study, with the largest sample size reported to date, confirmed that both gemcitabine-
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and fluoropyrimidine-based regimens have similar efficacies. Factors such as toxicity, treatment details, and patient
preferences should also be considered when selecting chemotherapy regimens.

The role of platinum in chemotherapy regimens remains unclear. Our study showed no statistically significant
improvement in OS with adding platinum (11.3 vs 14.9 months. Although no strong evidence supports this issue, in
biliary tract cancer, the addition of cisplatin to gemcitabine demonstrated an OS benefit over gemcitabine monotherapy
(11.7 vs 8.1 months; HR 0.64; 95% CI 0.52-0.80; P < 0.001).'° However, only 20 patients in that study had ampullary
cancer, and subgroup analysis showed no significant improvement in OS (HR 0.62, 95% CI 0.21-1.82)."° Our subgroup
analysis showed no OS benefit from adding platinum to gemcitabine, consistent with a previous report. Altogether, even
with platinum-combined chemotherapy, the OS remained at approximately 12 months, comparable to our study’s OS.

In bowel cancer, a doublet regimen, such as FOLFOX, has demonstrated OS benefits over single-agent 5-FU,**** but
there is no strong evidence supporting this approach in ampullary cancer. A small Phase 2 single-arm study, which
included 23 patients with small bowel adenocarcinoma and 7 patients with ampullary adenocarcinoma, reported a median
OS of 12.9 months with capecitabine and oxaliplatin (CAPOX) plus bevacizumab.>* Another study using CAPOX in 18
patients with small bowel adenocarcinoma and 12 patients with ampullary adenocarcinoma reported a median OS of 15.5
months in patients with metastases.”> Upon review, the overall survival reported in these studies was comparable with
our findings. No data comparing single-agent SFU with platinum-based combinations for ampullary adenocarcinoma are
available. Our subgroup analysis revealed no difference between SFU alone and platinum-based combinations. However,
a comparison between the platinum plus gemcitabine and platinum plus fluoropyrimidine regimens showed an OS benefit
with platinum plus gemcitabine. These data have not been reported in other studies; however, they should be interpreted
cautiously because of the small sample sizes. Platinum-combined chemotherapy regimens may not offer an OS benefit
compared to single-agent chemotherapy, even with gemcitabine or fluoropyrimidine combinations. However, further
research on differential chemotherapeutic benefits based on histological subtypes should be explored. Our study could not
draw any conclusions because only six cases (8.5%) reported specific subtypes.

Our study showed an ORR of 11.3% in all patients receiving chemotherapy, with no significant difference between
the fluoropyrimidine and gemcitabine regimens (14.3% vs 9.3%). However, the ORR was lower than that reported by
Jiang et al (58% for fluoropyrimidine; 21% for gemcitabine)*' In that study, 80% of the patients in the fluoropyrimidine
group received platinum doublet therapy compared with 62% in the gemcitabine group. In contrast, only 53.5% of
patients in the fluoropyrimidine group and 25.6% in the gemcitabine group received platinum doublet therapy, which
may explain the lower ORR observed in our study. Although no significant OS or PFS benefit was observed with
platinum-combination chemotherapy, this approach was associated with a higher ORR compared with single-agent
chemotherapy. This finding may support consideration of platinum-combination regimens in selected patients who
require tumor shrinkage, such as those with high tumor burden or symptomatic disease. However, given the retrospective
design, limited subgroup sample size, and potential selection bias, this observation should be interpreted as hypothesis-
generating rather than definitive evidence supporting routine use of platinum-combination therapy. Future studies
incorporating toxicity and quality-of-life outcomes are needed to better define the clinical utility of platinum-
combination therapy.

The key factors influencing survival may not be the chemotherapy regimen itself but maintaining good ECOG PS.?°
30 preserving and improving the ECOG PS is crucial for enhancing survival and increasing the likelihood of receiving
subsequent therapy. In our study, most patients who received gemcitabine-based chemotherapy as the first-line treatment
subsequently received a fluoropyrimidine-based regimen as the second-line therapy, and vice versa. Based on our
findings, approximately 45% of the patients could proceed with second-line therapy. Owing to the anatomical location
of the ampulla of Vater, small bowel and biliary obstruction, leading to liver failure and infection, are complications that
can result in a decline in the ECOG PS.>*'*? Early recognition, prevention, and appropriate management of these
complications may help maintain a good ECOG PS and allow patients to continue treatment.

This study has some limitations. First, its retrospective, single-center design may have introduced selection bias and
residual confounding, particularly in treatment selection between chemotherapy regimens. Treatment decisions may have
been influenced by physician preference, patient frailty, comorbidities, and other unmeasured clinical factors not fully
captured by ECOG PS. Second, treatment heterogeneity within each chemotherapy backbone, including both
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monotherapy and platinum-combination regimens, may have influenced the observed outcomes. Third, the relatively
small sample size, particularly in subgroup analyses, limited the statistical power to detect modest survival differences.
Although a parsimonious multivariable approach was applied to minimize model overfitting, residual model instability
cannot be completely excluded. Histological subtype data were available in only 8.5% of cases, limiting our ability to
evaluate their prognostic or predictive value. Therefore, we could not evaluate whether outcomes differed between
intestinal and pancreatobiliary phenotypes, and the findings should not be interpreted as definitive evidence for selecting
chemotherapy according to tumor subtype. Additionally, toxicity and quality-of-life data were not systematically
recorded. Despite these limitations, this study represents the largest cohort reported to date and provides hypothesis-
generating real-world evidence regarding chemotherapy selection and the potential role of platinum-combination therapy
in advanced ampullary adenocarcinoma.

In conclusion, palliative chemotherapy was associated with prolonged survival in patients with advanced-stage
ampullary adenocarcinoma, particularly among those with good ECOG performance status. Fluoropyrimidine-based
and gemcitabine-based regimens demonstrated broadly comparable effectiveness after adjustment for clinically relevant
prognostic factors. Platinum-combination chemotherapy was associated with a higher ORR and may be considered in
selected patients requiring tumor shrinkage; however, no significant OS or PFS benefit was observed. These findings
should be regarded as hypothesis-generating real-world evidence and warrant validation in larger prospective or multi-
center studies incorporating toxicity, quality-of-life, histological subtype, and molecular data.

Abbreviations

0OS, overall survival; PFS, progression-free survival; HR, hazard ratio; ORR, objective response rate; ECOG, Eastern
Cooperative Oncology Group; PS, performance status; BMI, body mass index; 5-FU, 5-fluorouracil; FOLFOX, 5-FU
plus folinic acid and oxaliplatin; RECIST, Response Evaluation Criteria for Solid Tumors; CT, computed tomography;
BSC, best supportive care; CI, confidence interval; CAPOX, capecitabine and oxaliplatin.
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