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Gastric cancer is the third most common cause of can-
cer-related deaths worldwide, with more than 700,000 

deaths annually.[1] A meta-analysis of three studies com-
paring chemotherapy with best supportive care showed a 
significant benefit in overall survival (OS) in favor of che-
motherapy compared to supportive care alone, with me-
dian OS increasing from 4.3 months to 11 months.[2] There 
is no globally accepted standard chemotherapy regimen 
for first-line treatment of metastatic gastric cancer, and 
the clinical practice is variable. In a study conducted in the 
Netherlands, 45 different first-line systemic treatment regi-

mens were used. Capecitabine–oxaliplatin (21%) was the 
most commonly administered regimen.[3] The European 
Society for Medical Oncology (ESMO) guidelines recom-
mend platinum-based dual therapy as the chemotherapy 
regimen.[4]

5-fluorouracil (5-FU) is a nucleobase analog. It is an antineo-
plastic agent that acts as an antimetabolite. It enters the 
cells through a facilitated uracil-based transport mecha-
nism. After conversion to active deoxynucleotides, it inhib-
its DNA synthesis and slows tumor growth.[5] Capecitabine 
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is an oral fluoropyrimidine analog rationally designed by 
scientists in Japan to allow selective 5-FU activation in tu-
mor tissues. It is a prodrug that is enzymatically converted 
to fluorouracil (antimetabolite) in tumors, where it inhibits 
DNA synthesis and slows the growth of the tumor tissue.
[6] As the world population ages, the incidence of gastric 
cancer is increasing, and its management in the elderly 
population is becoming more challenging. Older patients 
generally have more comorbidities, shorter OS, and higher 
risk of complications.[7] In two trials that evaluating patients 
over the age of 75 and 80 with metastatic gastric cancer, 
the chemotherapy was effective and the side effects were 
well tolerated.[8, 9] Most existing guidelines on the treat-
ment of gastric cancer are based on evidence from clinical 
trials in younger patients rather than in geriatric patients. 
However, older patients with cancer have worse OS than 
younger patients.[10]

The choice of chemotherapy regimen for elderly patients 
should be carefully evaluated, including chemotherapy ef-
ficacy and avoidance of over- or undertreatment. There is 
conflicting information in the literature about the efficacy and 
safety of 5-FU-based and capecitabine-based chemotherapy 
regimens for the treatment of elderly patients with metastatic 
gastric cancer, and they have not been adequately compared. 
In this study, we aimed to compare 5-FU and capecitabine 
regimens in terms of progression-free survival (PFS), OS, and 
adverse events in geriatric patients with gastric cancer.

Methods
Patients with metastatic disease at the time of diagnosis or 
relapsed gastric cancer treated in the oncology clinic of Van 
Yüzüncü Yıl University Faculty of Medicine Dursun Odabaş 
Medical Center between January 2006 and December 2019 
were evaluated. The inclusion criteria were as follows: (1) age 
≥70 years, (2) cytologically or histologically proven recurrent 
or metastatic gastric cancer, (3) Human Epidermal growth 
factor receptor 2 (HER-2)-negative tumor, (4) no prior treat-
ment for recurrent or metastatic disease, and (5) chemother-
apy regimen including capecitabine or 5-FU. The exclusion 
criteria were as follows: (1) age <70 years, (2) no pathologi-
cal or cytological diagnosis, (3) HER-2 positive tumor, (4) any 
previous treatment for metastatic or recurrent disease, (5) 
patients receiving treatment other than chemotherapy, and 
(6) patients receiving chemotherapy regimens other than 
capitabine or 5-FU. To homogenize the patient group, HER-2 
positive patients and patients receiving any treatment other 
than conventional chemotherapies (e.g. immunotherapies 
or targeted therapies) were excluded.

Patients’ medical records (demographic characteristics, 
treatment regimens and treatment responses, grade 3-4 

toxicity, progression date, date of last follow-up, and date 
of death) were collected. Patient performance status was 
assessed according to the Eastern Cooperative Oncology 
Group Scale (ECOG) criteria. PFS was calculated as the time 
from diagnosis to the date of clinical or radiologic progres-
sion. OS was calculated as the time from the date of recur-
rence or, if de novo metastatic, from diagnosis to death or 
the last follow-up.

The patients were divided into two groups: those receiv-
ing capecitabine-containing chemotherapy regimens and 
those receiving 5-FU-containing chemotherapy regimens. 
Radiologic evaluations were performed using computed 
tomography (CT) or Positron Emission Tomography (PET-
CT) once clinical progression developed or every 8 weeks. 
Treatment response was evaluated according to the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST) 1.1. Tox-
icity was assessed on day 1 of each cycle. Toxicity was grad-
ed according to the National Cancer Institue's the common 
Toxicity Criteria (NCI CTC) version 3.0.

Ethical Approval
Ethical approval was obtained from the Ethics Committee 
of Van Yüzüncü Yıl University Medical Faculty (decision date 
08.03.2024 and No.2024/02-08). This study was conducted 
in accordance with the Declaration of Helsinki (revised in 
2013). Informed consent was waived due to the study’s ret-
rospective design.

Statical Analysis
Statistical analyses were performed using IBM SPSS version 
25.0 (Statistical Package for the Social Sciences, IBM Corp., 
Armonk, NY, ABD). Descriptive data are presented as n and 
% for categorical variables and mean±standard deviation for 
continuous variables. The distribution of variables was mea-
sured using the Kolmogorov-Smirnov test and p>0.05 was 
determined. Therefore, the independent t-test was used for 
2-group comparisons. Pearson Chi Square test and Fisher's 
Exact test were used to compare categorical variables. Fi-
nally, the Kaplan-Meier method was used to compare the OS 
and PFS times between the chemotherapy regimen groups. 
A p-value <0,05 was considered statically significant level 

Results
A total of 258 patients (181 men (70.2%) and 77 women 
(29.8%) ) were enrolled in this study. The mean age was 
74.4±4.2 years. Liver, lung, and peritoneal metastases were 
detected in 67.8 %, 18.6%, and 36% of patients, respec-
tively. 96 patients were treated with capecitabine and 162 
patients were treated with 5-FU containing regimens. The 
demographic characteristics, comorbidities, and metastat-
ic status of the patients are summarized in Table 1.
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Table 1. Comparison of demographical and clinical characteristics

  Total Capacitabine 5-FU p
  n=258 n=96 n=162
  n (%) n (%) n (%)

Age (Mean±SD) 74.47±4.27 75.92±4.91 73.61±3.59 <0.001
Gender    
 Male 181 (70.2) 58 (60.4) 123 (75.9) 0.008
 Female 77 (29.8) 38 (39.6) 39 (24.1) 
Hypertension    
 No 178 (69.0) 63 (65.6) 115 (71) 0.368
 Yes 80 (31.0) 33 (34.4) 47 (29) 
Diabetes mellitus    
 No 231 (89.5) 84 (87.5) 147 (90.7) 0.411
 Yes 27 (10.5) 12 (12.5) 15 (9.3) 
ECOG    
 0 38 (14.7) 11 (11.5) 27 (16.7) 0.076
 1 132 (51.2) 45 (46.9) 87 (53.7) 
 2 83 (32.2) 36 (37.5) 47 (29) 
 3 5 (1.9) 4 (4.2) 1 (0.6) 
History of operation    
 No 189 (73.3) 65 (67.7) 124 (76.5) 0.121
 Yes 69 (26.7) 31 (32.3) 38 (23.5) 
Operation type    
 Curative 46 (65.7) 23 (71.9) 23 (60.5) 0.319
 Palliative 24 (34.3) 9 (28.1) 15 (39.5) 
Tumor localization    
 Cardia 95 (37.4) 31 (33) 64 (40) 0.099
 Corpus 56 (22.0) 24 (25.5) 32 (20) 
 Antrum 81 (31.9) 35 (37.2) 46 (28.8) 
 Diffuse 22 (8.7) 4 (4.3) 18 (11.3) 
Number of metastatic organs’    
 1 153 (59.5) 62 (64.6) 91 (56.5) 0.566
 2 81 (31.5) 27 (28.1) 54 (33.5) 
 3 20 (7.8) 7 (7.3) 13 (8.1) 
 4 3 (1.2) 0 (0) 3 (1.9) 
Liver metastasis    
 No 83 (32.2) 34 (35.4) 49 (30.2) 0.390
 Yes 175 (67.8) 62 (64.6) 113 (69.8) 
Lung metastasis    
 No 210 (81.4) 80 (83.3) 130 (80.2) 0.538
 Yes 48 (18.6) 16 (16.7) 32 (19.8) 
Bone metastasis    
 No 236 (91.5) 89 (92.7) 147 (90.7) 0.584
 Yes 22 (8.5) 7 (7.3) 15 (9.3) 
Peritoneal metastasis    
 No 165 (64.0) 59 (61.5) 106 (65.4) 0.521
 Yes 93 (36.0) 37 (38.5) 56 (34.6) 
Brain metastasis    
 No 255 (99.2) 96 (100) 159 (98.8) 0.530
 Yes 2 (0.8) 0 (0) 2 (1.2) 



241EJMI

The Median OS was 9.8 months (95% CI: 8.14-11.45) and 
overall median PFS was 6.2 months (95% CI: 5.21-7.18). 
The median OS was 9.1 months in the group receiving 
capecitabine and 9.9 months in the group receiving 5-FU 
(p=0.770). The median OS did not differ significantly be-
tween the chemotherapy groups. Similarly, the median PFS 
(months) according to the chemotherapy regimen group 

was not statistically significant (p=0.696). OS and PFS rates 
of the patients are summarized in Table 2.

The most common treatment-related adverse events were 
neutropenia (22.1%), anemia (18.9%), and nausea and 
vomiting (14%). Other adverse event rates are shown in 
table 3. Grade 3-4 neutropenia (p<0.001), Grade 3-4 ane-

Table 2. Comparison of overall survival and progression-free survival results of patients

Overall survival (months) 2-year survival 5-year survival Median (%95 CI) P
  % %

Overall 11.2 5.0  9.80 (8.14-11.45) 
Chemotherapy Regimen    
 Capecitabine 12.9 1.5 9.10 (6.52-11.67) 0.770
 5-Fluorouracil 10.2 0.0 9.93 (7.56-12.29) 

Progression free survival (months) 2-year survival 5-year survival Median (%95 CI) p
  % % 

All patients 4.4 0.9  6.20 (5.21-7.18) 
Chemotherapy Regimen    
 Capecitabine 2.1 2.1 6.20 (4.17-8.22) 0.696
 5-Fluorouracil 5.5 - 6.20 (5.04-7.35) 

Table 1. CONT.

  Total Capacitabine 5-FU p
  n=258 n=96 n=162
  n (%) n (%) n (%)

Chemotherapy regimen    
 Capecitabine 44 (17.1) 44 (45.8) 0 (0) <0.001
 FUFA 9 (3.5) 0 (0) 9 (5.6) 
 FOLFOX 17 (6.6) 0 (0) 17 (10.5) 
 FOLFİRİ 6 (2.3) 0 (0) 6 (3.7) 
 CAPOX 14 (5.4) 14 (14.6) 0 (0) 
 CX 26 (10.1) 26 (27.1) 0 (0) 
 CF 16 (6.2) 0 (0) 16 (9.9) 
 CP 5 (1.9) 5 (5.2) 0 (0) 
 MDCF 18 (7.0) 0 (0) 18 (11.1) 
 DCF 56 (21.7) 0 (0.0) 56 (34.6) 
 ECF 24 (9.3) 0 (0.0) 24 (14.8) 
 Others 23 (9.0) 7 (7.3) 16 (9.9) 
Progression    
 No 33 (12.8) 14 (14.6) 19 (11.7) 0.507
 Yes 225 (87.2) 82 (85.4) 143 (88.3) 
Mortality    
 Alive 8 (3.1) 4 (4.2) 4 (2.5) 0.475
 Exitus 250 (96.9) 92 (95.8) 158 (97.5) 
Average follow-up time (months) (mean±sd) 12.18±10.31 12.43±4.91 12.03±9.54 0.766

ECOG: Eastern Cooperative Oncology Group, 5-FU: 5-Fluorouracil, FUFA:5-Fluorouracil/leucoverin, FOLFOX: folinic acid -fluorouracil- oxaliplatin, FOLFIRI: 
folinic acid -florouracil-irinotekan, CAPOX:oxaliplatin-capecitabine, CX:cisplatin-capecitabine, CF:cisplatin-fluorouracil, CP: carboplatin-paclitaxel, 
mDCF:Modifiye Docetaxel-Cisplatin-Florouracil, DCF: Docetaxel-Cisplatin-Florouracil, ECF:epirubicin-cisplatin-fluorouracil.
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mia (p=0.049), Grade 3-4 thrombocytopenia (p=0.035), and 
febrile neutropenia (p=0.031) were more frequent in the 
5-FU group.

Discussion

In our study, we found no statistically significant difference 
in PFS and OS between 5-FU-containing regimens and 

capecitabine-containing regimens in the first-line treat-
ment of patients aged ≥70 years with relapsed or metastat-
ic gastric cancer at diagnosis. However, grade 3-4 neutro-
penia, anemia, thrombocytopenia, and febrile neutropenia 
were significantly higher in the 5-FU group.

In a meta-analysis of REAL-2 and ML17032 studies, OS was 
superior in patients with advanced esophagogastric can-

Table 3. Comparison of side effects between groups

  Total Capecitabine 5-Fluorouracil p
  (n=258) (n=96) (n=162)
  n (%) n (%) n (%)

Grade 3-4 Neutropenia
 No 198 (77.6) 85 (89.5) 113 (70.6) <0.001
 Yes 57 (22.1) 10 (10.5) 47 (29.4) 
Grade 3-4 Anemia    
 No 206 (81.1) 83 (87.4) 123 (77.4) 0.049
 Yes 48 (18.9) 12 (12.6) 36 (22.6) 
Grade 3-4 Trombositopenia
 No 240 (94.9) 93 (98.9) 147 (92.5) 0.035
 Yes 13 (5.1) 1 (1.1) 12 (7.5) 
Febrile Neutropenia    
 No 234 (92.1) 92 (96.8) 142 (89.3) 0.031
 Yes 20 (7.9) 3 (3.2) 17 (10.7) 
Grade 3-4 hand-foot syndrome    
 No 237 (92.9) 89 (93.7) 148 (92.5) 0.721
 Yes 18 (7.1) 6 (6.3) 12 (7.5) 
Grade 3-4 diarrhea    
 No 236 (92.5) 86 (90.5) 150 (93.8) 0.343
 Yes 19 (7.5) 9 (9.5) 10 (6.3) 
Grade 3-4 Paresthesia    
 No 242 (95.3) 89 (93.7) 153 (96.2) 0.373
 Yes 12 (4.7) 6 (6.3) 6 (3.8) 
Grade 3-4 nausea and vomiting    
 No 221 (86.0) 83 (86.5) 138 (85.7) 0.868
 Yes 36 (14.0) 13 (13.5) 23 (14.3) 
Hypersensitivity    
 No 252 (98.8) 95 (100) 157 (98.1) 0.296
 Yes 3 (1.2) 0 (0) 3 (1.9) 
Thrombosis    
 No 239 (93.4) 91 (94.8) 148 (92.5) 0.476
 Yes 17 (6.6) 5 (5.2) 12 (7.5) 
Renal toxicity    
 No 243 (95.3) 90 (94.7) 153 (95.6) 0.766
 Yes 12 (4.7) 5 (5.3) 7 (4.4) 
Hepatic toxicity    
 No 251 (99.6) 92 (98.9) 159 (100) 0.369
 Yes 1 (0.4) 1 (1.1) 0 (0) 
Cardiotoxicity    
 No 252 (98.0) 96 (100) 155 (96.9) 0.160
 Yes 5 (2.0) 0 (0) 5 (3.1)
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cer treated with capecitabine combinations than in those 
treated with 5-FU combinations.[11] In a study that included 
85 patients comparing the epirubicin, cisplatin, and 5-FU 
infusion (ECF) regimen with the epirubicin, cisplatin, and 
capecitabine (ECX) regimen in patients with advanced or 
metastatic gastric cancer, the ECX regimen was shown to be 
at least as effective as the ECF regimen, with a similar toler-
ability profile.[12] In a randomized phase 3 study comparing 
cisplatin+oral capecitabine (XP) or 5-FU continuous infu-
sion (FP) as first-line treatment for advanced gastric cancer, 
the XP regimen was found to be significantly non-inferior 
to FP for PFS.[13] In a study evaluating 1002 patients with 
untreated advanced esophagogastric cancer, the patients 
were divided into four groups. The first, second, third, and 
fourth groups were randomly assigned to ECF, ECX, epiru-
bicin-oxaliplatin-fluorouracil (EOF), and epirubicin-oxalipl-
atin-capecitabine (EOX) regimens, respectively. Compared 
with 5-FU, triple therapy with capecitabine was not supe-
rior in OS (median OS times of 9.9 months, 9.9 months, 9.3 
months and 11.2 months, respectively). PFS and treatment 
response rates did not differ significantly between the 
regimens. The toxic effects of capecitabine and 5-FU were 
similar.[14] In our study, the median OS was 9.8 months and 
the median PFS was 6.2. Median OS was 9.1 months in the 
capecitabine group and 9.9 months in the 5-FU group. The 
median PFS was 6.2 months in both groups, which is con-
sistent with the available literature.[15-17]

In a study evaluating the efficacy and toxicity of oral 
capecitabine and 5-FU as first-line therapy in patients with 
metastatic colorectal cancer, significantly lower rates of 
neutropenia, diarrhea, stomatitis, nausea and alopecia were 
observed in patients receiving capecitabine. Hand-foot 
syndrome and hyperbilirubinemia were observed more fre-
quently in patients receiving capecitabine.[18] A meta-anal-
ysis investigating the effect of capecitabine versus 5-FU in 
patients with advanced gastric cancer included eight ran-
domized controlled trials involving a total of 1998 patients 
with advanced gastric cancer, 982 with capecitabine, and 
1016 with 5-FU. Compared to 5-FU, capecitabine treatment 
was significantly associated with a reduced risk of neutro-
penia and stomatitis in patients with advanced gastric can-
cer. In terms of side effects, capecitabine was associated 
with a higher rate of hand-foot syndrome than 5-FU. The 
rates of thrombocytopenia, nausea and vomiting, alope-
cia, and diarrhea were similar between the capecitabine 
and 5-FU groups.[19] In our study, the incidence of grade 3-4 
neutropenia, grade 3-4 anemia, grade 3-4 thrombocytope-
nia, and febrile neutropenia was higher in the 5-FU group. 
There were no differences in terms of other side effects. 

Based on these findings, it can be concluded that regimens 
using capecitabine instead of 5-FU have at least as good 

efficacy as 5-FU, have fewer side effects, and require fewer 
hospital admissions due to the fact that capecitabine is ad-
ministered orally and does not require an infusion pump, 
thereby improving treatment adherence and quality of life.

Study Limitations
Although our study has limitations, such as being single-
center and retrospective, the long-term follow-up of the 
patients and the fact that the study was conducted in a ge-
riatric patient group makes our study valuable.

Conclusion
In conclusion, using real-life data, we found that capac-
itabine is as effective as 5-FU and has fewer grade 3-4 side 
effects in geriatric patients with advanced gastric cancer. 
Large-scale and multicenter prospective studies with larg-
er numbers of patients are needed to evaluate the efficacy 
and tolerability of capacitabine and 5-FU in geriatric pa-
tients with metastatic gastric cancer.
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