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Abstract

Chemotherapy is the primary therapeutic choice for advanced gastric cancer.
The goal of this study was to assess the effectiveness and toxicity of the
cisplatin-capecitabine regimen versus the oxaliplatin-capecitabine regimen in
treating advanced gastric cancer. Between February 2021 and March 2022,
this quasi-experimental study was conducted on 64 advanced gastric cancer
patients. Purposive sampling was used to include those who met the
inclusion criteria and distributed them evenly between the two arms. Arm A
got an injection of cisplatin (80 mg/m? on day 1) with oral capecitabine (1000
mg/m2 bid. on days 1-14), whereas arm B received an injection of
oxaliplatin (130 mg/m?2 on day 1) plus oral capecitabine (1000 mg/m?2 b.i.d.
on days 1-14), every 3 weeks for 6 cycles. A final check-up was done at 12
weeks after the treatment. In arm A, 18 (56.2%) patients exhibited partial
response compared to 15 (46.9%) in arm B. Stable diseases were also reported
in both arms (18.8% in arm A and 21.9% in arm B). There were 8 (25.0%)
cases of progressive disease in arm A and 10 (31.2%) cases in Arm B. The
median progression-free survival in arms A (5.6 months) was almost similar
to arm B (5.9 months). The most prevalent toxicities in both arms were
vomiting, diarrhea, anemia, neutropenia, oral mucositis, paresthesia, hand-
foot syndrome, and renal toxicity. There were no statistically significant
variations in outcomes between the two arms. In conclusion, the cisplatin-
capecitabine regimen is as effective as the oxaliplatin-capecitabine regimen in
advanced gastric cancer.
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Introduction to the National Institute of Cancer
Research and Hospital's Cancer

Gastric cancer is still a major

Registry Report 2015-17, gastric
malignancy worldwide, with over i cer s the fifth most prevalent
one million new cases expected in
2020 and an estimated 769,000

fatalities, ranking fifth in incidence

cancer in both men and women.?
The term "gastric cancer" refers to

adenocarcinoma of the stomach

and fourth in fatalities.! According | 1:h accounts for approximately
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95% of all gastric cancers.> The optimal treatment for
advanced gastric cancer is now a source of debate.
Systemic chemotherapy is the backbone of treatment
for advanced gastric cancer.t Chemotherapy has
already been found to enhance symptom control and
lengthen survival when compared to best supportive
worldwide standard
been established. A
chemotherapy regimen comprising oxaliplatin and

treatment alone5, but no

chemotherapy regimen has
capecitabine is widely used in our institute. Following
encouraging phase II research findings, oxaliplatin was
compared to cisplatin in a randomized controlled
that

demonstrate oxaliplatin's non-inferiority to cisplatin. In

experiment. The purpose of trial was to

the oxaliplatin-cisplatin comparison, it was
demonstrated that oxaliplatin is not inferior to cisplatin.
In comparison to cisplatin’s toxicity, oxaliplatin was
linked with greater rates of diarrhea and neuropathy
but reduced rates of neutropenia and nephrotoxicity.6
In terms of cost, the Cisplatin-Capecitabine regimen is
than

If the cisplatin-capecitabine combination

less expensive the Oxaliplatin-Capecitabine
regimen.
provides better or comparable palliation, it will benefit
patients by lowering overall treatment costs. The aim of
this trial was to compare the effectiveness of Cisplatin-
that

Capecitabine regimen in patients with advanced gastric

Capecitabine regimen with of Oxaliplatin-

cancer.

Methods

Patients

This study was conducted on 64 patients with advanced
gastric cancer. Patients with histologically proven stage
IV gastric cancer were eligible. Patients with a
performance score of more than 2 on the Eastern
Cooperative Oncology Group (ECOG) scale, a history of
chemotherapy, radiation, or surgery, or a serious
concurrent medical condition were excluded.

Study design and treatment

It is a quasi-experimental study at Bangabandhu Sheikh
Mujib Medical University (BSMMU)'s Department of
Clinical Oncology from February 2021 to March 2022.
Patients were purposively assigned to one of two arms
after meeting inclusion and exclusion criteria (see
Figure 1). Arm A got an injection of Cisplatin (80 mg/
m2 on day 1) with oral Capecitabine (1000 mg/m2 b.i.d.
on days 1-14), whereas arm B received an injection of

Oxaliplatin (130 mg/m2 on day 1) plus oral
Capecitabine (1000 mg/m2 b.i.d. on days 1-14), every 3
weeks for 6 cycles.? Chemotherapy-related toxicities
Vitamin  B6

supplemented to prevent and/or reduce the incidence

were managed accordingly. was
and severity of the hand-foot syndrome. The patients
were also advised to avoid friction of the hands and
feet, do any hard work, bear heavy weights, and wash
or rinse clothes. A proper hydration policy was
maintained according to our institutional protocol for

cisplatin.
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FIGURE 1 Consort flow chart of the patients enrolled in this
study. Using the intention to treat principle, we analysed
every patient, including those who were lost to follow-up

Assessment

During chemotherapy, patients were evaluated every
three weeks. Following the end of therapy, the patients
were closely monitored at 6 and 12 weeks. Follow-up
examinations included clinical examinations, laboratory
tests, and imaging tests. Tumor assessments were
performed according to the World Health Organization
(WHO) guidelines of response assessment criteria.? To
assess toxicity, the American National Cancer Institute’s
‘Common Terminology Criteria for Adverse Events,
v.4.0" published on June 14, 2010, was used.?

Ethical considerations

The BSMMU Institutional Review Board (IRB) gave
ethical approval (No. BSMMU/2021/1265) on 13
February 2021. All patients were given an explanation
of the study, including the risks and benefits. They
were accepted into the study after signing an informed
consent form in Bengali and English. Investigators
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explained to them that they have the right to refuse or
accept to participate in the study. To safeguard
confidentiality and protect anonymity, each patient was
given a special code number, which was used at every
step. All data obtained from the patient during the
study period remained confidential. This study was
conducted in accordance with the protocol and the
Good Clinical Practice standard.

Statistical analysis

The data was analyzed using the IBM SPSS software
package for Windows. A p-value of less than 0.05 was
considered significant when comparing the results
between arms using the Chi-square test. Fisher's Exact
test was done when more than 25 percent of cells in the
cross table had an expected frequency of less than 5.
The log-rank test was performed to compare the two
arms in terms of progression-free survival (PFS). The
Kaplan-Meier curve was generated to compare the PFS
of the two arms. In the analysis of clinical trial results,
dropouts need to be addressed during the trial. In this
trial, the Intention-to-treat analysis (ITT) method was
used. We assessed every patient, including those who
were lost to follow-up, using the intention to treat
principle.

Grading of Common Terminology Criteria for Adverse
Events

Grade 0: There is no toxicity. Grade 1 symptoms are
mild and asymptomatic. Intervention is not required.
Grade 2 is considered moderate; limited, local, or
noninvasive intervention is required. Grade 3
symptoms are severe or medically significant but not

life-threatening.

Drugs

Cisplatin is a platinum analog that covalently binds to
DNA at the N-7 position of guanine and adenine,
produces intra-strand and inter-strand DNA cross-
links, and results in the inhibition of DNA synthesis
and function. Oxaliplatin is a platinum analog that
inhibits DNA replication by forming both inter and
intra-strand cross-links. Capecitabine is an
antimetabolite prodrug that, in the tumor, undergoes
enzymatic conversion to fluorouracil, which inhibits
DNA synthesis and decreases the development of

tumor tissue.

Results

In this study, 64 patients were enrolled to investigate
the efficacy of two different systemic chemotherapy
regimens in advanced gastric cancer. The patients were
aged 18 to 70 years. Their mean age at diagnosis was
55.9 years in arm A and 56.8 years in arm B. Seventy-
eight percent in Arm A and 69 % in Arm B were men.

TABLE 1 Characteristics of the patients

Characteristics Arm A Arm B P
(n=32) (n=32)
No. (%) No. (%)
Age (years)
18-30 2 (06.3) 1(03.1)
31-40 3 (09.4) 2 (06.3)
41-50 6 (18.7) 5 (15.6) 0.94
51-60 7 (21.9) 8 (25.0)
61-70 14 (43.7) 16 (50.0)
Sex
Male 25 (78.0) 22 (69.0) 0.40
Female 7 (22.0) 10 (31.0)
Site of metastasis*
Lung 4(12.5) 3 (09.4)
Liver 18 (56.3) 16 (50.0) 0.90
Peritoneum 11 (34.4) 13 (40.6)
Ovary 3 (09.4) 2 (06.3)
ECOG Performance
0 3 (09.4) 5 (15.6)
1 7 (21.9) 8 (25.0) 0.68
2 22 (68.7) 19 (59.4)
Site of primary tumor
Fundus 6 (18.7) 4 (12.5)
Antrum 16 (50.0) 17 (53.1) 0.79
Body 10 (31.3) 11 (34.4)
Risk factors*
Helicobacter Pylori 22 (68.8) 25 (78.1)
Smoking 10 (31.3) 13 (40.6) 0.75
Type A blood 13 (40.6) 11 (34.4)

*Multiple responses, ECOG: Eastern Cooperative Oncology Group

Most patients in both arms had an ECOG performance
rating of 2 (68.7% in Arm A and 59.4% in Arm B). In
both arms, the liver was the most prevalent location of
metastasis (56.3% in Arm A and 50.0% in Arm B). The
pyloric antrum was the most prevalent site. In both
arms, Helicobacter pylori infection was the most
frequent risk factor (68.8% in arm A and 78.1% in arm
B) (Table 1).

TABLE 2 Treatment responses at 12 weeks after the completion of
treatment for both Arm A and Arm B

Response Arm A (n=32) Arm B (n=32) P
No. (%) No. (%)
Partial response 18 (56.2) 15 (46.9)
Stable disease 6 (18.8) 7 (21.9) 0.75
Progressive disease 8(25.0) 10 (31.2)
Overall response rate 18 (56.2) 15 (46.9)

Overall response rate= Complete + partial response (Complete response was not
observed in this study)
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In arm A, 18 (56.2%) patients had a partial response
(PR), while 15 (46.9%) patients in arm B had a PR. In
both groups, stable diseases (SD) were also detected
(18.8% in arm A and 21.9% in arm B). There were 8
(25.0%) cases of progressive disease (PD) in arm A and
10 (31.2%) cases of PD in arm B. According to the
intention to treat analysis, lost to follow-up patients
were considered as PD (Table 2). Median progression-
free survival (PFS) was 5.6 months in arm A compared

to 5.9 months in arm B (Figure 2).

TABLE 3 Distribution of patients by toxicities

Toxicities Arm A (n=32) Arm B (n=32) P
No. (%) No. (%)
Anemia
Grade0 07 (21.9) 05 (15.6) 0.51
Gradel 21 (65.6) 25 (78.1)
Grade2 04 (12.5) 02 (06.3)
Neutropenia
Grade0 18 (56.3) 23 (71.9)
Gradel 09 (28.1) 04 (12.5) 0.25
Grade2 04 (12.5) 05 (15.6)
Grade3 01 (03.1) 00 (00.0)
Diarrhea
Grade 0 07 (21.9) 03 (09.4)
Grade 1 24 (75.0) 27 (84.3) 0.35
Grade 2 01 (03.1) 02 (06.3)
Mucositis
Grade 0 27 (84.3) 25 (78.1)
Grade 1 03 (09.4) 05 (15.6) 0.75
Grade 2 02 (06.3) 02 (06.3)
Hand-Foot
Syndrome
Grade 0 25 (78.1) 27 (84.4) 0.77
Grade 1 05 (15.6) 04 (12.5)
Grade 2 02 (06.3) 01 (03.1)
Vomiting
Grade 0 07 (21.9) 12 (37.5)
Grade 1 16 (50.0) 14 (43.7) 0.32
Grade 2 07 (21.9) 06 (18.8)
Grade 3 02 (06.2) 00 (00.0)
Paresthesia
Grade 0 24 (75.0) 20 (62.5)
Grade 1 06 (18.7) 07 (21.9) 0.55
Grade 2 02 (06.3) 04 (12.5)
Grade 3 00 (00.0) 01 (03.1)
Nephrotoxicity
Grade 0 18 (56.3) 25 (78.1)
Grade 1 08 (25.0) 05 (15.6) 0.21
Grade 2 04 (12.5) 02 (06.3)
Grade 3 02 (06.2) 00 (00.0)

Grade 0: no toxicity, Grade 1: mild toxicity, Grade 2: moderate toxicity, and
Grade 3: severe toxicity

The commonest adverse effects were grade 1 anemia
(65.6% in arm A and 78.1% in arm B), diarrhea (75.0%
and 84.3%) and vomiting (50.0% and 43.7%). Relatively
uncommon adverse effects were hand-foot syndrome,
paresthesia, and

mucositis, nephrotoxicity,

nephrotoxicity (Table 3).

Discussion

Various chemotherapy combinations have been
designed, primarily based on anthracyclines, taxanes,
platinums, and fluoropyrimidines for gastric cancer. To
our knowledge, this study is the first to compare the
cisplatin-capecitabine regimen with the oxaliplatin-
capecitabine regimen for advanced gastric cancer. It is
believed that DNA adducts play a major role in

determining the cytotoxicity of platinum compounds.

Progression free survival
Treatment

10
amA
! ~am B

am A-censored
+—am B-censored

Cum Survival

FIGURE 2 Kaplan-Meier plot of progression-free survival
(PFS) in advanced gastric cancer patients treated with Cis-
platin-Capecitabine regimen versus Oxaliplatin-
Capecitabine regimen

Oxaliplatin and cisplatin are structurally different, yet
they produce the same kinds of adducts at the same
locations on DNA. It is understood that oxaliplatin
causes more double-strand breaks in DNA adducts
than cisplatin, which results in more cytotoxicity.10
Capecitabine, an oral fluoropyrimidine,
enhances drug concentration in tumor cells while
minimizingthe systemic toxicity of chemotherapy by ge
nerating cytotoxicity at the location of the liver and soli
d tumors, replacing the previously utilized infusion of 5
-fluorouracil.? This study shows that the cisplatin-
capecitabine regimen is as effective as the oxaliplatin-
capecitabine regimen in terms of response and PFS in
the treatment of advanced gastric cancer. The overall
response rate (ORR) in arm A was 56.2%, with a median
PFS of 5.6 months, whereas the ORR in arm B was

46.9%, with a median PFS of 5.9 months.

There has been no randomized controlled trial
comparing these two regimens in advanced gastric
cancer patients. In a phase 2 study using the cisplatin-

capecitabine combination for advanced gastric cancer,
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Kim et al. observed a 54.8% ORR and a median PFS of
5.8 months that almost correlated with arm A.12 Salah-
Eldin et al. reported that the median PFS for the same
treatment was 6 months which is slighty higher than
arm A observasion.’*They used a higher capecitabine
dose but a smaller cisplatin dose, a larger sample size,
and a longer duration than our study. Quek et al.
conducted a phase 2 study of an oxaliplatin-
capecitabine regimen in advanced gastric cancer and
observed a 61% ORR, which was higher than the arm B
observation.* However, they had a smaller sample size
and used a higher capecitabine dose than our study.
According to Park et al., the median PFS for advanced
gastric cancer patients receiving the oxaliplatin-
capecitabine combination was 7.5 months, which is
slightly longer than arm B and most likely due to the
small sample size.l> Since these studies lacked a typical
control group, it was hard to draw any firm conclusions

from them.

The most common toxicities in both groups throughout
therapy were vomiting, diarrhea, anemia, neutropenia,
oral mucositis, paresthesia, hand-foot syndrome, and
nephrotoxicity. According to our observation, Cisplatin
-Capecitabine was as well tolerated as Oxaliplatin-
Capecitabine. Both regimens had a similar safety profile
and there was no unexpected toxic effect. In both
treatment groups, gastrointestinal adverse events were
among the most common toxic consequences.
Paresthesia, diarrhea and oral mucositis were more
frequent in the Oxaliplatin-Capecitabine arm. The
occurrence of neutropenia and renal toxicity were more
in Cisplatin-Capecitabine arm. No patient from both the
arms discontinued treatment due to the adverse effect
of toxicity. Most of the patients from both arms suffered
from low-grade toxicities. The number of patients who
had a higher grade of toxicities were very few. All the
cases of the toxicities were duly managed. There was no
statistically significant difference in the number of
harmful events between the arms (p-value > 0.05). Most
of these with  the

observations.1215 In this study, small sample size was

findings correlate previous
our limitation. The COVID-19 situation prevented us
from obtaining the estimated sample (n = 76) at that
time. Selection bias could not be avoided in the study
due to the fact that it was unblinded, non-randomized,

and quasi-experimental.

Conclusion

This study's findings suggest that the cisplatin-
capecitabine regimen is equally effective as the
oxaliplatin-capecitabine regimen with comparable
toxicities in advanced gastric cancer. This cisplatin-
capecitabine regimen could be utilized as an alternate

choice for the treatment of advanced gastric cancer.
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