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Gastric cancer (GC) is one of the most common malig‑
nant cancers of the world[1] and is the 7th most common 

cancer in Taiwan.[2,3] Till date, surgical resection is the only 

curative therapy for localized GC. For patients with unresect‑
able GC, palliative chemotherapy has demonstrated benefits 
of improving the quality of life and prolonging survival time 

Original Article

Background:	 We modified 3‑week XELOX regimen with oxaliplatin 
to 85 mg/m2 on Day 1 and capecitabine 1000 mg/m2 BID 
for 10 days every 14 days to be more practical in clini‑
cal practice for advanced gastric cancer. The aim of this 
retrospective analysis is to evaluate the safety profile and 
efficacy of the modified oxaliplatin plus capecitabine (XE‑
LOX) regimen as the first‑line treatment for patients with 
advanced gastric cancer in a medical center in Taiwan.

Methods:	 From March 2009 to December 2010, among the 614 pa‑
tients diagnosed with gastric cancer in a medical center, 
49 patients with unresectable advanced or metastatic gastric 
adenocarcinoma were treated with oxaliplatin (85 mg/m2) on 
Day 1 and capecitabine (1000 mg/m2 BID) for 10 days every 
2 weeks (mXELOX). CT scan was performed for tumor 
response evaluation. Clinical outcome and adverse events 
after mXELOX treatment were analyzed retrospectively.

Results:	 A total of 354 mXELOX sessions  (median: 6) were 
administered in 49 patients. The overall tumor response 
rate was 39.1% among 46 evaluated patients: three com‑
plete response (6.5%) and 15 partial response (32.6%). 
Seven patients had stable disease (15.2%) and 21 (45.7%) 
patients had progressive disease. The median progres‑
sion‑free survival and median overall survival were 
4.37 months and 12.26 months, respectively. The most common grade III/IV hematologic toxic‑
ity was anemia (10.2%), and non‑hematologic toxicity effects were numbness (8.2%), hand–foot 
syndrome (10.2%), diarrhea (6.1%), thrombocytopenia (6.1%), and abdominal pain (6.1%).

Conclusion:	 This modified biweekly oxaliplatin and capecitabine combination chemotherapy is practical and 
effective for unresectable advanced or metastatic gastric cancer in our daily practice.

	 (Biomed J 2014;37:141-146)
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At a Glance Commentary

Scientific background of the subject

Capecitabine and oxaliplatin are 
widely used in the treatment of advanced 
gastric cancer based on previous studies and 
reimbursed by the National Health Insur‑
ance of Taiwan since 2009. The toxicities of 
the conventional triweekly XELOX caused 
poor compliance and led to dose modifica‑
tions, dose reductions, cycle interruptions, 
and cycle delays.

What this study adds to the field

Compared with the conventional XE‑
LOX, this study as a retrospective analysis 
of modified biweekly XELOX for advanced 
gastric cancer showed acceptable safety 
profile, and similar response rate under 
similar dose intensity. This result reveals 
that this regimen is more practical with less 
acute toxicities, and is similarly effective in 
our daily practice.
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than the best supportive care.[4,5] Previous studies,[4,6] show 
that combination chemotherapy is superior than single‑agent 
chemotherapy with respect to overall survival (OS), tumor 
response, and progression‑free survival (PFS).

The widely used combination chemotherapy nowadays 
is with fluoropyridines ([fluorouracil (5‑FU)]‑based and plat‑
inum‑based regimens.[4,6] Miwa et al.,[7] have demonstrated 
capecitabine, the oral form pro‑drug of 5‑FU, can achieve bet‑
ter tumor concentration/localization of 5‑FU than parenteral 
5‑FU in human liver and cancer tissue. Capecitabine with 
cisplatin or oxaliplatin combinations have already shown 
the same benefits in OS and response rate compared with 
5‑FU and cisplatin or oxaliplatin combinations in advanced 
GC.[8] In addition, meta‑analysis for capecitabine‑based 
combination has shown it to be more effective than 5‑FU 
infusion in GC. Moreover, the advantages of capecitabine 
over continuous 5‑FU infusion include the convenience of 
oral chemotherapy, which is generally more acceptable to 
patients, and avoiding the potential morbidity associated with 
central venous access.[8] Oxaliplatin is an alkylating agent of 
third‑generation platinum which inhibits DNA replication. 
Compared with cisplatin, oxaliplatin appears to have a more 
favorable safety profile and less cross‑resistance to cispla‑
tin.[9‑12] Keeping the efficacy, adverse effects, and convenience 
into consideration, it is reasonable to use capecitabine and 
oxaliplatin instead of 5‑FU and cisplatin.

Based on the above evidences, the National Health 
Insurance of Taiwan has reimbursed combination of 
capecitabine and oxaliplatin for advanced GC since 2009. 
The response rates of conventional combination regimen 
of capecitabine and oxaliplatin  (XELOX) for GC ranged 
between 34% and 65%.[13‑19] XELOX generally consisted of 
the oxaliplatin 130 mg/m2 on Day 1 and capecitabine (XE‑
LODA®, Roche, Switzerland) 1000 mg/m2 BID for 14 days 
every 3 weeks.[13‑19] The most common adverse events of 
triweekly XELOX were reported by The capecitabine and 
oxaliplatin adjuvant study in stomach cancer (CLASSIC) 
study, which enrolled more than 500 cases of GC for ad‑
juvant treatment. The major adverse events included nau‑
sea (66%), neutropenia (60%), peripheral neuropathy (56%), 
diarrhea (48%), vomiting (39%), thrombocytopenia (26%), 
and unique hand–foot syndrome (HFS, 19%) in this recent 
large‑scale study.[13] These adverse events caused poor 
compliance of patients. In this trial, only 67% of patients 
completed planned cycles. Adverse events led to chemother‑
apy dose modifications in 446 (90%) patients. Thirty‑four 
percent of patients had capecitabine dose reductions, 30% 
had cycle interruptions, 74% had cycle delays, and 33% of 
patients needed oxaliplatin dose reductions.[13]

An alternative dose‑dense regimen of oxaliplatin at 
85 mg/m2 on Day 1 and capecitabine at 2500-4000 mg/m2/day on 
Day 1-7 every 2 weeks (Q2W) was developed and found to be 

active with an acceptable safety profile in advanced colorectal 
cancer.[14] Compared to triweekly capecitabine (850 mg/m2, BID, 
Day 1-14), dose‑dense biweekly capecitabine (1500 mg/m2, 
BID, Day 1-7) had higher incidences for diarrhea, nausea, 
vomiting, and HFS.[15] Consequently, it is reasonable to modify 
triweekly XELOX with oxaliplatin to 85 mg/m2 on Day 1 and 
capecitabine to 1000 mg/m2 BID for 10 days every 14 days to 
be more practical and tolerable in clinical practice.

This retrospective analysis was carried out with an 
aim to evaluate the safety profile and efficacy of modified 
XELOX regimen as the first‑line treatment for patients with 
adfvanced GC in Taiwan.

METHODS

Patients

From February 2009 to December 2010, there were 
614 patients who had histological or cytological diagnosis 
of GC in Chang‑Gung Memorial Hospital. Among these 
patients, we reviewed 49 patients who had inoperable locally 
advanced primary or metastatic gastric adenocarcinoma 
treated with modified XELOX regimen as first‑line pallia‑
tive chemotherapy by physician’ discretion.

Treatment schedule

The modified XELOX regimen was consisted of 
capecitabine (1000 mg/m2 twice daily, Day 1-10) plus ox‑
aliplatin (85 mg/m2 as a2‑h intravenous infusion on Day 1) 
every 2 weeks. For intolerance to oxaliplatin manifested 
as neurotoxicity with numbness, capecitabine alone was 
continued while oxaliplatin was discontinued. Treatment 
was continued until disease progression, intolerable adverse 
effects, patient’s refusal, or physician’s discretion.

Evaluation of response and toxicity

The patients underwent physical examination, com‑
plete blood counts, and serum biochemistry analyses before 
the first treatment cycle. Following complete blood cell 
counts with differential counts, serum biochemistry analy‑
ses were performed every 2 weeks before each session. Re‑
sponse was evaluated by physical examination, chest plain 
films, and series of abdominal‑pelvic CT scan. Response 
was assessed according to RECIST criteria version  1.0. 
Assessment of PFS was determined by measuring the 
time interval from the beginning of treatment until the first 
documented progression or patient death. OS was defined 
as the period from the beginning of treatment to the day of 
death from any cause. Adverse events were evaluated ac‑
cording to the grading system of National Cancer Institute, 
Common Terminology Criteria for Adverse Events (NCI 
CTCAE) Version 3.0.
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Statistical analyses

The primary endpoints of this analysis were overall 
response rate and the adverse events of this regimen. The 
secondary endpoints of this study were PFS and OS. The 
response rate was analyzed with intent‑to‑treat. PFS and OS 
were analyzed by Kaplan–Meier method. All data were ana‑
lyzed by SPSS software (SPSS 19.0 Inc., Chicago, IL, USA).

RESULTS

From February 2009 to December 2010, 49 patients con‑
secutively treated with mXELOX regimen were enrolled for 
this analysis. There were 28 males and 21 females with median 
age of 59 years (range 28-78 years). Nine patients received 
surgical treatment prior to mXELOX treatment. Seven of them 
were treated as metastatic disease under clinical judgments, 
while two patients with metastatic disease were found during 
operation. Baseline patient characteristics are listed in Table 1. 
There were 354 total treatment sessions with a median session 
of 6 (range 1-19) in 49 patients. Ten patients (20.4%) received 
capecitabine alone with a median session of 7.5 (range 1-28) 
after ceasing oxaliplatin. The reasons for ceasing this treatment 
were adverse events in 22 patients (44%), disease progression 
in 19 patients (38%), loss of follow‑up in 4 patients (8%), and 
complete response (CR) in 4 patients [Table 2].

There were 49 patients enrolled to assess toxicity in 
this study. No grade 4 toxicity was noted. In all grades of 
adverse events [Table 3], the most common hematological 
toxicity was anemia and the most common non‑hemato‑
logical toxicity was numbness. The most common grade 3 
toxicity was anemia [5/49 (10.2%)], which was followed 
by numbness  [4/49  (8.2%)], HFS  [5/49  (10.2%)], diar‑
rhea [3/49 (6.1%)], thrombocytopenia [3/49 (6.1%)], and 
abdominal pain [3/49 (6.1%)] [Table 3]. However, among 
these patients, there were three patient deaths during treat‑
ment. One died of sepsis with undetermined focus, another 
died of pneumonia, and the cause of the other death was 
biliary tract infection. None of these patients had neutropenia 
or other chemotherapy‑related adverse events.

There were 46 patients for response evaluation. The 
overall response rate was 39.1%, including 3 patients with 
CR (6.5%) and 15 patients with partial response (PR, 32.6%). 
Seven patients had stable disease  (SD, 15.2%) and 21 pa‑
tients had progressive disease [Table 4]. The disease‑control 
rate  (CR + PR + SD) was 54.3%. The median PFS was 
4.37 months (95% CI 1.88-6.86 months) [Figure 1] and median 
OS was 12.26 months (95% CI 9.59-14.92 months) [Figure 2].

DISCUSSION

The modified XELOX regimen used in this study 
demonstrated quite an acceptable response rate and survival 

Table 1: Patient characteristics, n=49

Characteristics Number of patients (%)

Age, median 59
Range 28-77

Gender
Male 28 (57)
Female 21 (43)

Performance status (ECOG)
0 21 (42.9)
1 24 (49.0)
≥2 4 (8.1)

Stage  
2 3 (6.1)
3 6 (12.2)
4 40 (81.7)

Gastrectomy or bypass surgery
No 40
Yes 9

Evaluated for response 46
Not assessed 3 

Abbreviation: ECOG: Eastern cooperative oncology group

Table 2: The reasons for off‑treatment of mXELOX regimen

No. of patients (%)

Toxicity 22 (44)
Neuropathy 7 (14)
GI symptoms 5 (10)
Leukopenia 1 (2)
Thrombocytopenia 2 (4)
Hand foot syndrome 2 (4)
Infection (including mortality*) 4 (8)*
Allergy 1 (2)

Disease progression 19 (34)
Physician decision 4 (8)
Transfer or loss to follow‑up/patient refusal 4 (8)

*Three patients died of infection (6%), all were cancer related, none related 
to bone marrow toxicity. Abbreviation: mXELOX: modified XELOX

Figure 1: Progression‑free survival
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time. There is similar dose intensity between conventional 
XELOX regimen and modified XELOX regimen. An im‑
portant feature of mXELOX in this study is the shorter 
period of administration of capecitabine. Compared with 
the results of conventional XELOX regimens [Table 5], the 
major grade 3/4 adverse effects of modified XELOX were 
around 10%. The incidences of neutropenia, leucopenia, and 
thrombocytopenia were lower in mXELOX. The number of 
deaths was three during the treatment period, but none of 
them died of treatment‑related adverse events. Furthermore, 
gastrointestinal (GI) adverse events (nausea, vomiting, and 
diarrhea) of this series were less than those of Park et al.,[16,22] 
and other reports. It implies that less capecitabine‑related 
hematological and GI adverse events occurred under shorter 
period of administration of capecitabine at similar dose 
intensity.

Meanwhile, the most common associated hematologic 
event related to this regimen was anemia [42/49, (85.7%)]. 
Grade 3/4 anemia was 10.2%, higher than that reported by 
Park et al.,[16,20] and in other studies. This difference could 
be explained by the underlying anemia that was suspected 
to be associated with patients who had previously undergone 
total or subtotal gastrectomy, which we did not exclude. 
As capecitabine often causes HFS, the overall incidence in 
our study was less than in previous phase II trials. But it is 
similar to CLASSIC phase III trial. Grade 3 HFS was about 
10%, similar to that reported by Dong et al.[17] It is believed 
that capecitabine is more tolerable in Asians and Europe‑
ans than in US patients. The reasons for this discrepancy 
between Europeans and US patients are not known, but it 
is believed to be related to the US diet fortified with folic 
acid and folic acid exacerbates capecitabine toxicity, compli‑
ance, or some genetic variations.[23] To our surprise, HFS in 
Asians remained an important adverse event. Further studies 
are necessary to clarify the toxicity profile of capecitabine 
among different ethnic groups.

Although the incidence of neutropenia and anemia was 
less, there were four patients who encountered grade 3 neu‑
ropathy while seven patients discontinued from mXELOX 
regimen due to neuropathy and physician decision. It rep‑
resents that oxaliplatin still causes cumulative sensory pe‑

Table 5: Literatures for XELOX in AGC, toxicity: Grade 
1-2/3-4 (%)

References

Jatoi[20] 
(2006)

Liu[21] 
(2008)

Park[16] 
(2008)

Dong[17] 
(2009)

This 
study

Anemia NA* 69.3/0 70/0 54.5/2.3 75.5/10
Leukopenia NA 41.6/4.6 42/6 40.9/6.8 22.5/2
Neutropenia NA 38.5/6.1 40/8 36.4/13.6 16.3/2
Thrombocytopenia NA 21.5/7.7 24/11 27.3/11.3 30.6/6
Nausea/Vomiting 46 50.8/1.5 50/2 43.2/4.5 44.9/4
Diarrhea 30 26.2/6.2 26/7 52.2/13.6 24.5/2
HFS NA 40/0 39/0 40.9/9.1 12.2/10
Anorexia 11 NA NA NA 36.7/4.1
Neuropathy NA 67.7/0 70/0 43.1/0 36.7/8.2

*Abbreviations: NA: Not‑available; HFS: Hand-foot syndrome;  
AGC: Advanced gastric cancer

Table 4: Efficacy and survival of mXELOX regime, n=46

No. of patients (%)

Response rate 18 (39.13)
Complete response 3 (6.52)
Partial response 15 (32.61)

Stable disease 7 (15.22)
Progressive disease 21 (45.65)
Median time to disease progression 4.35 months (95% CI 1.54-7.16)
Median overall survival 12.03 months (95% CI 9.68-14.38)

Abbreviations: mXELOX: modified XELOX; CI: Confidence interval

Table 3: Adverse events of mXELOX, n=49

No. of patients (%)

Grade 1 and 2 Grade 3*

Hematologic toxicity
Anemia 37 (75.5) 5 (10.2)
Leucopenia 11 (22.5) 1 (2.0)
Neutropenia 8 (16.3) 1 (2.0)
Thrombocytopenia 15 (30.6) 3 (6.12)
Infection 0 (0) 1 (2.0)

Non‑hematologic toxicity
Renal insufficiency 12 (24.5) 1 (2.0)
Mucositis 5 (10.2) 0 (0)
Anorexia 18 (36.7) 2 (4.1)
Nausea/vomiting 13 (26.5) 1 (2.0)
Diarrhea 12 (24.5) 3 (6.1)
Abdominal pain 6 (12.2) 3 (6.1)
Fatigue 14 (28.6) 1 (2.0)
Neuropathy 18 (36.7) 4 (8.2)
Hand-foot syndrome 6 (12.2) 5 (10.2)

*No grade 4 toxicity was observed. Abbreviations: mXELOX: modified 
XELOX

Figure 2: Overall survival
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ripheral neuropathy, which limits the dose of oxaliplatin,[11] 
and patient tolerance may be individualized. The incidence 
of neurotoxicity, the most common adverse effect in our 
study, leading patients to cease chemotherapy, was differ‑
ent from that reported by Park et al.,[16,22] but similar to the 
report by Bang et al.[13] In our data, the median of oxaliplatin 
administration was six sessions, which was ceased due to 
neurotoxicity. In addition, the incidences of neuropathy of all 
grades were similar, but more grade 3 neuropathy was noted 
with mXELOX compared with the CLASSIC trial. Accord‑
ing to the report of Park et al., report, severe neurotoxicity of 
oxaliplatin is strongly cumulative dose dependent and results 
in significant limitation to treatment.[19] It may cause our 
treatment duration shorter than the conventional triweekly 
XELOX, while similar dose intensity was achieved earlier.

Although our patients received shorted treatment dura‑
tion under similar dose intensity, in this retrospective analy‑
sis, the overall response rate of modified XELOX regimen 
was 39.14%. In addition, the median PFS was 4.37 months 
and median OS was 12.26 months. It shows the result of our 
daily practice was compatible with those of previous phase 
II studies (the overall response rate was 34-65%, PFS was 
3.2-7.5 months, and OS was 6.4-11.9 months), in which the 
results can provide a strong evidence to support National 
Health Insurance of Taiwan to reimburse XELOX regimens 
for advanced GC.

Since the dose intensity in this study is similar to that 
in other previous studies, less side effects without compro‑
mised dose intensity may improve treatment compliance. 
Under comparable response rates and similar treatment 
doses among these studies, this mXELOX regimen had less 
acute toxicities of capecitabine, but did not decrease chronic 
or long‑term toxicities of oxaliplatin. Our data  showed 
that mXELOX regimen was effective and tolerable as 
the first‑line palliative chemotherapy for advanced GC. 
However, these results should be confirmed by prospective 
phase III studies, and further analyses for uni‑variant and 
multi‑variants to verify the prognosis factor should be con‑
ducted with large‑scale and multiple institutes.

Conclusion

The modified biweekly XELOX combination chemo‑
therapy is practical and effective for unresectable advanced 
or metastatic GC in daily practice.
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