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Abstract
AIM: To assess the use of capecitabine-based therapy 
and associated complication rates in patients with 
gastroesophageal cancer (GEC) in a real-world treat-
ment setting. 

METHODS: Patients with claims between 2004 and 
2005 were identified from the Thomson Reuters Mar-
ketScan® databases. Capecitabine regimens were 
compared with 5-fluorouracil (5-FU) and other che-
motherapy regimens, and were stratified by treatment 
setting. 

RESULTS: We identified 1013 patients with GEC: ap-
proximately half had treatment initiated with a 5-FU 
regimen, whereas 11% had therapy initiated with a 
capecitabine regimen. The mean capecitabine dose 
overall was 2382 ± 1118 mg/d, and capecitabine was 
used as monotherapy more often than in combination. 
Overall, 5-FU regimens were the most common treat-
ment option in neoadjuvant and adjuvant settings, 
while other non-capecitabine regimens were used 
more widely in first- and second-line settings. The 
overall unadjusted complication rate for capecitabine 
regimens was about half of that seen with 5-FU regi-
mens. In multivariate analyses, capecitabine recipients 
had a 51% (95% CI: 26%-81%) lower risk of develop-
ing any complication than 5-FU recipients did. The risk 
of developing bone marrow, constitutional, gastrointes-
tinal tract, infectious, or skin complications was lower 

with capecitabine therapy than with 5-FU.

CONCLUSION: Capecitabine appeared to have a fa-
vorable side effect profile compared with 5-FU, which 
indicates that it may be a treatment option for GEC.
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INTRODUCTION
Gastroesophageal cancer (GEC), which includes cancers 
that originate in the esophagus, gastroesophageal junction 
and stomach, is common in many countries. For example, 
gastric cancer is, by some estimates, the fourth most 
common cancer in the world, and esophageal cancer 
is eighth[1]. The incidence of  GEC shows a marked 
geographic variation, with high-prevalence areas including 
Asia, Southern and Eastern Africa, and South America[2,3].

GEC is relatively uncommon in the United States 
compared with colorectal, lung, breast, and prostate 
cancers; however, the incidence of  esophageal cancer 
(both squamous cell and adenocarcinoma) appears to be 
increasing[4-6]. It is estimated that in 2008, 37 970 cases 
of  GEC will have been diagnosed and 25 160 deaths will 
have been attributed to these cancers[4].

A patient’s outcome depends on cancer stage 
at diagnosis; approximately 50% of  patients with 
gastric or esophageal cancer have advanced disease (at 
least extending beyond the locoregional confines) at 
diagnosis[2,3]. The disease is highly metastatic; as a result, 
70%-80% of  resected specimens will have metastasized 
to the regional lymph nodes at the time of  resection. 
The disease is associated with a poor prognosis: overall 
5-year survival has been estimated at < 10%[7].
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Patients with resectable disease are candidates for 
adjuvant chemotherapy. 5-fluorouracil (5-FU) plus 
leucovorin and radiotherapy significantly improve 
median overall survival compared with surgery alone 
in patients with resected adenoma of  the stomach or 
gastroesophageal junction (36 mo vs 27 mo; P = 0.005)[8]. 
Regimens that may be considered for preoperative use 
or as definitive chemoradiation therapy for localized 
esophageal carcinoma include fluoropyrimidine-cisplatin, 
taxane-based, and oxaliplatin, and irinotecan-based 
regimens[2].

Chemotherapy should also be considered for patients 
with metastatic disease. A meta-analysis of  randomized 
trials in a total of  390 patients with advanced gastric 
cancer showed a greater 1-year survival rate and improved 
quality of  life with chemotherapy than with supportive 
care[9]. In this analysis, the 1-year survival rate achieved 
with supportive care was 8%, compared with 20% with 
chemotherapy (P = 0.05), and 30% of  the patients in 
the chemotherapy group attained a 6-mo symptom-free 
period, vs 12% in the supportive care group (P < 0.01).

Chemotherapy options for advanced gastric or 
esophageal cancer include 5-FU/leucovorin, fluoropyri
midine-, cisplatin-, oxaliplatin-, and irinotecan-based 
combinations, and taxane-based regimens[2].

Another treatment option currently being investigated 
in patients with GEC is the fluoropyrimidine capecitabine. 
Capecitabine has been used widely to treat patients with 
colorectal and breast cancer, and has a well-established 
safety profile. Capecitabine is administered orally, 
therefore, there is no requirement for intravenous access, 
and the associated complications and morbidity seen with 
Ⅳ 5-FU are absent. 

Two recent phase Ⅲ trials have suggested that 
survival with capecitabine-based regimens compares 
favorably with that with 5-FU-based regimens as first-line 
therapy for GEC[10,11]. The REAL-2 study randomized 
1002 patients with advanced GEC to receive first-line 
triple therapy with epirubicin and cisplatin plus either 
5-FU (ECF) or capecitabine (ECX), or triple therapy 
with epirubicin and oxaliplatin plus either 5-FU (EOF) 
or capecitabine (EOX). The primary endpoint was 
non-inferiority in overall survival for the regimens that 
contained capecitabine as compared with 5-FU, and 
oxaliplatin as compared with cisplatin. Capecitabine-
containing regimens demonstrated non-inferiority in 
overall survival compared with 5-FU-containing regimens. 
Median survival times in the ECF, ECX, EOF, and EOX 
groups were 9.9, 9.9, 9.3, and 11.2 mo, respectively.

In the other phase Ⅲ trial, Kang and colleagues 
compared first-line doublet therapy with capecitabine/
cisplatin vs 5-FU/cisplatin in 316 patients with advanced 
gastr ic cancer. The primary endpoint was non-
inferiority in progression-free survival (PFS) between 
the two regimens. Non-inferiority was reached, with the 
capecitabine regimen achieving a median PFS of  5.6 mo 
vs 5.0 mo with the 5-FU regimen (unadjusted HR 0.81; 
95% CI, 0.63-1.04; P < 0.001 vs non-inferiority margin 
of  1.25). 

The current study was undertaken to assess the 

usage of  capecitabine-based therapies and associated 
complication rates in patients with GEC in a real-world 
treatment setting. Capecitabine is currently not approved 
by the US FDA for this indication.

MATERIALS AND METHODS
Data source
This retrospective analysis used claims data from the 
Thomson Reuters Healthcare MarketScan® Commercial 
Claims and Encounters and Medicare Supplemental 
and Coordination of  Benefits databases to determine 
treatment patterns in patients with GEC. These 
databases contain data from 25 million individuals of  
all ages who are covered in the United States under 
employer- and government-funded (Medicare) health 
insurance plans, including a variety of  fee-for-service 
and capitated provider reimbursement schemes. The 
MarketScan databases capture information on inpatient 
and outpatient health care claims, as well as outpatient 
pharmacy-dispensed drug claims. In compliance with 
the Health Insurance Portability and Accountability 
Act (HIPAA), patient data included in the analysis were 
statistically de-identified and therefore exempt from 
Institutional Review Board approval.

Patient selection 
Patients included in the current analysis were required 
to have had at least three claims with a primary or 
secondary diagnosis of  stomach or esophageal cancer 
[International Classification of  Diseases, Ninth Revision (ICD-9) 
diagnosis codes 150 or 151] between January 1, 2000 and 
December 31, 2005. Because predominant treatments 
change over time and this study sought to compare 
current chemotherapy regimens, only patients with at 
least one claim for an identifiable chemotherapy agent 
between 2004 and 2005 were retained.

Patients were required to have been enrolled in the 
plan for at least 6 mo before the first chemotherapy 
administration (index date) in 2004 or 2005, and for at 
least 30 d after index. Patients with index dates between 
January 1, 2004 and February 14, 2004 were required to 
have had no claims for chemotherapy for at least 45 d 
before the index date. 

Availability of  data for both medical and pharmacy 
coverage was also required. Patients with only a 
chemotherapy diagnosis or revenue codes were excluded. 
Patients were followed from diagnosis until death, 
disenrollment, or study end (December 31, 2005).

Patient characteristics
Patient-level demographic variables measured as of  
the index date included age, geographic region, area of  
residence (urban vs rural), payer type (commercial vs 
Medicare), and length of  follow-up (mo). 

Clinical variables evaluated during the 6-mo pre-index 
period included: total direct health care costs; the Charlson 
Comorbidity Index (CCI); the Chronic Disease Score 
(CDS); select comorbidities (anemia, anxiety or depression, 
cerebrovascular disease, congestive heart failure, chronic 
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obstructive pulmonary disease, diabetes, hypertension, or 
hypercalcemia); and pre-index treatments (radiotherapy, 
surgery). Other variables included the year of  first 
cancer diagnosis (between 2000 and 2005), year of  first 
chemotherapy (between 2000 and 2005), and the presence 
of  metastases at any point during the pre-index period.

Treatment episodes
A treatment episode-level analysis file was created, which 
contained all chemotherapy treatments identified from 
the claims database. A treatment episode was defined as 
the time from treatment initiation until the addition of  
a new agent not seen in the first 30 d, or until a gap of  
≥ 45 d in treatment. Neoadjuvant treatment regimens 
ended on the date of  surgery. Patients could contribute 
more than one treatment episode to the study if  they 
received multiple chemotherapy regimens during the 
2004-2005 study period.

Each chemotherapy episode was categorized 
according to treatment regimen and setting. Treatment 
regimens of  interest included capecitabine monotherapy; 
capecitabine in combination with a platinum agent; 
capecitabine in combination with a platinum and a 
non-platinum agent; capecitabine in combination with 
a non-platinum agent; 5-FU monotherapy; 5-FU in 
combination with a platinum agent; 5-FU in combination 
with a platinum and a non-platinum agent; 5-FU in 
combination with a non-platinum agent; and other 
chemotherapy. Treatment settings included neoadjuvant 
(90 d before surgery), adjuvant (within 90 d after 
surgery), first line (> 90 d after surgery), and second line 
(any subsequent treatment regimens). 

Complications of chemotherapy
Complications of  chemotherapy were identified at the 
treatment episode level, using diagnosis codes, procedure 
codes, or pharmacological treatment specific to adverse 
events (Table 1). Adverse events were grouped into 
six categories: bone marrow complications (anemia, 
neutropenia, secondary thrombocytopenia); constitutional 
symptoms (asthenia, cough, fever, headache, insomnia, 
n ight sweats) ; g astro intest ina l t ract symptoms 
(constipation, diarrhea, esophagitis, gastritis, mucositis, 
nausea and vomiting, weight loss); infection (including 
central-line infection); skin complications (alopecia, 
dermatitis); and “other” (central-line thrombosis, 
pneumothorax). The complication rate was standardized 
per 1000 person-months on treatment. Person-month 
accumulation was based on time to event for treatment 
episodes with a complication event, and treatment episode 
length for those without an event.

Statistical analysis
Descriptive analyses of  patient demographics, clinical 
characteristics, complication rates, and treatment charac- 
teristics were performed for each individual treatment 
regimen. Categorical variables were summarized in 
frequency tables. Continuous and other numeric 
variables were summarized by presenting the number of  

observations, mean, and standard deviation.
Multivariate analyses were performed to adjust for 

differences in patient demographic and clinical factors 
that confounded the complication rates from the 
descriptive analysis. Cox proportional hazard models 
were used to estimate time to first complication event for 
each of  the six complication categories described above. 
Covariates employed in the models included patients’ 
age, sex, region, cancer type, presence or absence of  
metastases during each treatment episode, treatment 
setting, cancer diagnosis year, pre-index anemia status, 
pre-index CCI score, and pre-index surgery status.

Complications that occurred in patients treated 
with capecitabine were compared to those occurring in 
patients who received 5-FU regimens (i.e. capecitabine 
monotherapy was compared with 5-FU monotherapy; 
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Table 1  Definition of complications

Complication ICD-9-CM Procedure codes Treatment

Anemia 281.xx, 283.xx, 
284.xx, 285.xx

Alopecia 704.0x, A9282
Asthenia 780.7x HCPCS codes 

G9029-G9032
Constipation 546.0x Therapeutic class 

150-156
Cough 786.2x, 786.3x, 

786.4x
Therapeutic class 

128, 131
Dehydration 276.50, 276.51 
Dermatitis 693.0x, 693.8x, 

693.9x
Diarrhea 007.xx, 009.x, 

787.91
Therapeutic class 

148
Esophagitis 530.1x
Fever 780.6x
Gastritis 535.xx
Headache 784.0x
Infection 001.xx-018.xx, 

030.xx-041.xx, 
045.xx-057.xx, 

Therapeutic class 
2-20

070.xx-079.xx,
110.xx-118.xx, 
130.xx-136.xx, 
480.xx-486.xx, 
995.91, 995.92

Insomnia 780.51, 780.52 Therapeutic class 
74, Eszopiclone, 

Zaleplon, 
Zolpidem 
Tartrate

Mucositis 528.0x, 528.1x , 
528.2x, 528.3x, 
528.6, 529.0x, 

054.2x
Nausea and 
vomiting 

787.0x, CPT codes G9022, 
G9023, G9024, or

Therapeutic class 
160 

HCPCS codes for 
antiemetics

Neutropenia 288.0x HCPCS codes 
for neutropenia 

treatment
Night sweats 780.8x
Weight loss 783.2x, 783.0x
Complications 
of vascular 
access devices

999.3x, 996.62, 
996.74, 512.0x, 
512.1x, 512.8x, 

287.4x
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capecitabine combination regimens were compared with 
5-FU combination regimens; and “any capecitabine” 
regimens were compared with “any 5-FU” regimens). 

RESULTS
Demographic and clinical characteristics
A total of  1013 patients with GEC were identified from 
the database and met the inclusion criteria for this analysis. 
These patients had 1349 treatment episodes during 2004 
and 2005. Their characteristics are summarized in Table 2.  
There were more females than males in the selected 
population (73.6% of  total patients), and the average 
age was 62.6 (± 11.8) years (most patients were in the 
50-64-year age group). Patients were followed-up on 
average for 9.9 (± 6.9) mo after the initiation of  the index 
chemotherapy.

Approximately two-thirds of  patients were classified 
as having non-metastatic disease at the time of  index 
treatment. Patients had high comorbidity scores at 
baseline (mean CCI score 5.2 ± 3.0; mean CDS 4.6 ± 
3.5). Hypertension was the most common comorbidity 
and occurred in 30.6% of  patients during the 6-mo pre-
index period. Other common comorbidities included 
anemia, diabetes, and coronary artery disease.

Radiotherapy was used in 40.5% of  patients in the 
6-mo pre-index period, and 23.6% of  patients underwent 
surgery. 

Treatment patterns
Comparison of  index treatment patterns: Approxi-
mately half  of  all patients included in the current analy-
sis received a 5-FU regimen as their index treatment (540 
of  1013; 53.3%) (Table 2). 5-FU combination therapy 
was initiated in 33.9% of  patients, and 25.3% received 
5-FU monotherapy. In comparison, 16.4% of  patients 
had therapy initiated with a capecitabine regimen (166 
of  1013): 10.4% received capecitabine monotherapy, and 

7.5% received capecitabine combination therapy.
Patients who received capecitabine as index treatment 

were on average 1.5 ± 0.4 years older than those who 
were treated with 5-FU-based regimens (mean age: 63.0 
± 12.3 years vs 61.7 ± 11.9 years). Aggregate measures 
of  comorbidity and chronic disease were similar between 
patients given 5-FU- and capecitabine-based regimens 
(Table 2). Patients who received capecitabine-based 
therapy were followed for about 1 mo less than those 
given 5-FU-based regimens (mean follow-up 9.1 ± 6.4 mo 
vs 10.3 ± 6.9 mo).

Comparison of  treatment patterns by drug regimen 
and treatment setting: Combined data for all treatment 
episodes (index and subsequent treatments) showed that 
5-FU regimens remained the most widely used treatments 
(53.3% of  patients) and 5-FU monotherapy was the most 
popular 5-FU regimen (25.4% of  patients) (Figure 1 and 
Table 3). Overall, 16.4% of  patients received capecitabine 
across all treatment settings: capecitabine monotherapy 
was the preferred regimen, given to 10.4% of  patients 
(1.9% received a capecitabine-platinum combination; 3.1% 
received a capecitabine-platinum-non-platinum combi-
nation; and 3.2% received a capecitabine-non-platinum 
combination). Overall, 51.7% of  patients received other 
chemotherapy regimens.

First-line treatment was the most common treatment 
setting in the selected population (73.3%), followed by 
second-line therapy (34.9%), adjuvant therapy (21.0%), 
and neoadjuvant therapy (8.3%) (Table 3). Patients 
could have more than one treatment episode; therefore, 
the sum of  the percentage of  patients receiving each 
treatment exceeded 100%.

5-FU was used widely in the neoadjuvant and adjuvant 
settings (in 60.7% and 65.7% of  patients, respectively) 
(Figure 2 and Table 3). Capecitabine was used infrequently 
in the neoadjuvant setting (4.8% of  patients), but was used 
more often in the adjuvant setting (11.3% of  patients). 

www.wjgnet.com

Table 2  Baseline demographic and clinical characteristics1 of eligible patients with GEC by index treatment regimen  (mean ± SD)  n  (%)

5-FU
(n = 257)

CAP
(n  = 105)

5-FU combination 
(n  = 344) 

CAP combination  
(n  = 76)

Any 5-FU
(n  = 540)

Any CAP
(n  = 166)

Total
(n  = 1013)1

Demographics2

Female  180 (70.0)    77 (73.3)  264 (76.7)    61 (80.3)  395 (73.2)  127 (76.5) 746 (73.6)
Mean age (yr) 63.2 (12.1) 63.6 (12.4)  60.3 (11.6) 60.4 (12.0) 61.7 (11.9) 63.0 (12.3) 62.6 (11.8)
Covered by Medicare  127 (49.4)    50 (47.6)  126 (36.6)    30 (39.5)  231 (42.8)    78 (47.0)  465 (45.9)
Residing in urban area  202 (78.6)    83 (79.1)  259 (75.3)    64 (84.2)  416 (77.0)  136 (81.9)  784 (77.4)
Clinical characteristics3

CCI 5.5 (3.2) 5.9 (3.0) 4.9 (3.0) 5.1 (3.1) 5.1 (3.1) 5.5 (3.0) 5.2 (3.1)
CDS 4.2 (3.5) 4.5 (3.7) 4.6 (3.4) 4.3 (3.5) 4.4 (3.4) 4.6 (3.6) 4.6 (3.5)
Metastatic disease4  161 (62.7)    55 (52.4)  248 (72.1)    47 (61.8)  364 (67.4)    97 (58.4)  675 (66.6)
Previous treatment
Surgery  125 (48.6)    27 (25.7)    46 (13.4)    11 (14.5)  154 (28.5)    34 (20.5) 239 (23.6)
Radiotherapy  115 (44.8)    25 (23.8)  162 (47.1)    15 (19.7)  252 (46.7)    40 (24.1)  410 (40.5)
Baseline expenditure ($)5 5479 (4730) 4965 (6277) 4598 (5019) 4178 (4005) 5014 (5061) 4607 (5573) 4763 (5193)

Marketscan Commercial and Medicare Databases: 2000-2005. CAP: Capecitabine. 1One patient may receive multiple regimens; therefore, the sum of patients 
in each episode will exceed the total number of study-eligible patients; 2Demographics measured on the date the first study-eligible chemotherapy was 
administered; 3Clinical characteristics measured in the 6 mo before the first study-eligible chemotherapy, unless otherwise specified; 4Measured using all 
available data prior to episode onset; 5Mean per month over 6 mo pre-index.
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Other chemotherapy regimens were used in 38.1% and 
25.4% of  patients in these respective treatment settings.

In the first-line setting, 42.9% and 12.1% of  patients, 
respectively, were treated with 5-FU or capecitabine 
regimens. Although still a popular choice, 5-FU was used 
less often in the second-line setting than in other settings 
(in 39.3% of  patients), and other chemotherapy regimens 
became the most popular choice (used in 61.6% of  
patients). The second-line treatment setting was the most 
popular choice for capecitabine-based therapies (given 
to 20.3% of  patients). Capecitabine monotherapy was 
used in 11.9% of  patients in this setting; cisplatin plus a 

non-platinum compound was used in 5.4% of  patients  
(Table 3).

Capecitabine dosage regimens: The mean overall 
capecitabine dose was 2382 (± 1118) mg/d; a lower dose 
was used in combination regimens than in monotherapy 
[mean overall dose: 2349 (± 1052) vs 2410 (± 1175) mg/d, 
respectively). 

Complication rates: Capecitabine compared favor-
ably with 5-FU in terms of  crude (unadjusted) com-
plication rates (Table 4). The unadjusted complication 
rate (per 1000 person-months) for capecitabine-based 
regimens was half  that for 5-FU-based regimens (387 
vs 806 per 1000 person-months). Patients who received 
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Table 3  Distribution of patients by chemotherapy regimen and treatment setting1  n (%)

Chemotherapy regimen Neoadjuvant (n  = 84) Adjuvant (n  = 213) First-line (n  = 743) Second-line (n  = 354) Any setting (n  = 1013)

All 5-FU-based regimens 51 (60.7) 140 (65.7) 319 (42.9) 139 (39.3) 540 (53.5)
5-FU monotherapy 16 (19.0) 104 (48.8)   89 (12.0)   68 (19.2) 257 (25.4)
5-FU + platinum 24 (28.6) 19 (8.9) 104 (14.0) 25 (7.1) 163 (16.1)
5-FU + platinum + non-platinum 14 (16.7) 18 (8.5)   96 (12.9) 31 (8.8) 145 (14.3)
5-FU + non-platinum 2 (2.4)   5 (2.3) 30 (4.0)   40 (11.3) 73 (7.2)
Capecitabine-based regimens 4 (4.8)   24 (11.3)   90 (12.1)   72 (20.3) 166 (16.4)
Capecitabine monotherapy 2 (2.4) 18 (8.5) 50 (6.7)   42 (11.9) 105 (10.4)
Capecitabine + platinum 2 (2.4)   1 (0.5) 11 (1.5)   8 (2.3) 19 (1.9)
Capecitabine + platinum + 
non-platinum

0 (0.0)   6 (2.8) 16 (2.2) 11 (3.1) 31 (3.1)

Capecitabine + non-platinum 0 (0.0)   1 (0.5) 13 (1.7) 19 (5.4) 32 (3.2)

1Patients may be treated with multiple regimens in more than one treatment setting. Accordingly, percentages may exceed 100%. 

Table 4  Frequency of complications (rate per 1000 person-months) in patients with GEC, by treatment regimen

Complication 5-FU 
monotherapy

Capecitabine 
monotherapy

5-FU combination 
therapy

Capecitabine 
combination therapy

Any 5-FU 
regimen

Any capecitabine 
regimen

Bone marrow 233 110 349 205 307 151
Constitutional symptom 254 108 323 295 293 183
Gastrointestinal tract symptoms 465 183 577 284 529 224
Infection 199 114 268 150 238 131
Skin complications     0     0     2     0     1     0
Other   14   14   22   32   19   22
Any complication 764 336 835 460 806 387
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Figure 1  Chemotherapy treatment patterns across all settings in patients 
with GEC (n = 1013).
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capecitabine monotherapy were 56% less likely to have a 
complication during treatment than patients given 5-FU 
monotherapy (336 vs 764 per 1000 person-months), and 
patients who received capecitabine combination therapy 
were 45% less likely to have a complication during treat-
ment than those given 5-FU combination therapy (460 vs 
835 per 1000 person-months). 

Complication rates were lower with capecitabine 
regimens than with 5-FU across four individual categories: 
bone marrow (151 vs 307; 51% lower); constitutional 
symptoms (183 vs 293; 37% lower); gastrointestinal tract 
(224 vs 529; 58% lower); and infection (131 vs 238; 45% 
lower). Skin complications were rare in both comparison 
cohorts.

Relative risk of  complications: The results of  mul-
tivariate analyses supported the findings of  the crude 
rate calculations (Figure 3). Cox proportional hazard 
models showed that, overall, 5-FU therapy was associ-
ated with a significantly higher risk for any complication 
than capecitabine (adjusted HR: 1.51, 95% CI: 1.26-1.81) 
(Figure 3). Specifically, the higher risk of  developing a 
complication associated with 5-FU therapy was observed 
for bone marrow events (HR: 1.84, 95% CI: 1.42-2.37), 
constitutional symptoms (HR: 1.28, 95% CI, 1.01-1.63), 
and gastrointestinal tract events (HR: 1.56, 95% CI: 
1.27-1.93). No difference was detected in the risk for 
infection or “other” complications, possibly because of  
the low number of  reported events (skin: 1 vs 0; “other”: 
19 vs 22, for capecitabine and 5-FU regimens, respec-
tively).

The risk of  complication with 5-FU monotherapy 
was markedly higher than with capecitabine monotherapy 
for bone marrow (HR: 1.68, 95% CI: 1.11-2.53), 
constitutional symptoms (HR: 1.85, 95% CI: 1.23-2.79), 
and gastrointestinal tract complications (HR: 1.52, 95% 
CI: 1.10-2.09). The overall risk for any complication 
also differed significantly between the two monotherapy 
treatment groups (HR: 1.39, 95% CI: 1.07-1.81) (Figure 3).

Similar to monotherapy, the difference in overall 

risk of  any complication was significantly higher with 
5-FU combination regimens than with capecitabine 
combination regimens (HR: 1.55, 95% CI: 1.21-1.99). 
The risk of  bone marrow complications was 76% 
higher (HR: 1.76, 95% CI: 1.27-2.44), and the risk of  
developing a gastrointestinal tract event was higher 
(HR: 1.50, 95% CI: 1.13-2.01) with 5-FU than with 
capecitabine combination regimens (Figure 3).

DISCUSSION
Of  the 1013 patients with GEC identified in this 
retrospective database analysis, approximately 50% had 
treatment initiated with a 5-FU regimen, whereas only 
11% had therapy initiated with a capecitabine regimen. 
The mean capecitabine dose overall was 2382 (SD ± 
1118) mg/d, and capecitabine was used as monotherapy 
more often than in combination. Overall, 5-FU regimens 
were the most common treatment option in the 
neoadjuvant and adjuvant settings, whereas other non-
capecitabine regimens were used more widely in the 
first- and second-line settings. 

The retrospective analysis of  complication rates 
with capecitabine and 5-FU therapies indicates that 
capecitabine-based therapy may be a better tolerated 
treatment option than 5-FU in patients with GEC. The 
overall unadjusted complication rate for capecitabine 
regimens was about half  of  that seen with 5-FU 
regimens: in multivariate analyses, capecitabine recipients 
had a 51% lower risk of  developing any complication 
than 5-FU recipients did. Lower complication rates were 
observed in bone marrow, constitutional, gastrointestinal 
tract, infection, and skin complications. Overall, patients 
who received capecitabine therapy (monotherapy or 
combination) were 38% less likely than their 5-FU 
counterparts to have a complication associated with 
therapy.

The two recent phase 3 trials of  first-line capecitabine 
in GEC that were described earlier[10,11] have demonstrated 
non-inferiority in survival parameters for capecitabine- 
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Figure 3  Adjusted complication 
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regimen. Complications were 
determined per 1000 person-
months.
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vs 5-FU-based regimens, as well as similar tolerability 
between the regimens. Although the incidence of  grade 
3/4 neutropenia was higher with the ECX regimen 
compared with ECF (51.1% vs 41.7%), in the study by 
Cunningham and colleagues, the incidence of  these events 
was similar or slightly lower with the capecitabine regimen 
EOX vs EOF (27.6% vs 29.9%)[10], and capecitabine/
cisplatin vs 5-FU/cisplatin (16% vs 19%) in the study by 
Kang and colleagues[11]. Other common treatment-related 
grade 3/4 adverse events in the latter study were vomiting 
(7% vs 8%) and stomatitis (2% vs 6%) with capecitabine/
cisplatin vs 5-FU/cisplatin, respectively. Thus, the clinical 
efficacy of  capecitabine demonstrated in the two phase 
three studies, combined with the lower complication rate 
observed in the current retrospective analysis, support 
capecitabine use for the treatment of  patients with 
GEC. Capecitabine therapy also has the advantage of  
convenient oral administration, which eliminates the need 
for intravenous access and associated complications.

The treatment patterns observed in our analysis 
correspond with standard recommended treatment 
protocols for GEC: 5-FU-based regimens were used 
in about 50% of  patients and other non-capecitabine 
chemotherapy regimens were also a common choice. 
Although not approved for this indication, there was 
considerable use of  capecitabine for the treatment 
of  GEC in the study period between 2004 and 2005. 
Overall, 16% of  patients received a capecitabine-based 
regimen. Monotherapy was the preferred capecitabine 
regimen, and was given to 10% of  patients overall 
across all treatment settings (1.9% received capecitabine 
plus a platinum agent; 3.1% received a capecitabine-
platinum-non-platinum combination; 3.2% received a 
capecitabine-non-platinum combination). Capecitabine 
was most likely used in the second-line setting, and least 
likely used as neoadjuvant therapy.

In interpreting our findings, several limitations of  
the analysis should be considered. Although the current 
study was based on a large, diverse sample of  patients 
with GEC, it was not a random population sample, 
and may not represent the United States population as 
a whole. Moreover, diagnostic information is recorded 
by physicians and hospitals to support their claims for 
reimbursement for particular services, but additional 
clinical information is limited. We relied exclusively on 
billing and coding by health care providers to identify 
cancer type, treatment setting, treatment regimen, 
treatment episode, and complication events. As 
such, particular conditions common among patients 
undergoing chemotherapy may not have been recorded 
on a claim unless deemed clinically relevant. In addition, 
clinical measures were not used to confirm the presence 
of  complications. We also presumed that the use of  
known treatment for a complication was evidence of  
its existence. However, as prophylaxis is often used 
for specific events, the frequency of  complications 
reported in the current study may have been overstated. 
Alternatively, the frequency of  complications may have 
been understated because patients may have experienced 
complications that did not result in the generation of  a 

health care claim for reimbursement. For example, hand-
foot syndrome was recorded using the ICD-9 code 693, 
which includes dermatitis caused by substances taken 
internally. To ensure that hand-foot syndrome was not 
being miscoded, we conducted a sensitivity analysis 
using all ICD-9 codes indicative of  an inflammatory 
dermatologic reaction (codes 690-698), but rates still 
remained low. Cases of  hand-foot syndrome may not 
have been clinically significant to warrant coding. Finally, 
a key problem that often plagues observational studies 
is the lack of  randomization in assigning individuals to 
either treatment or control groups. Given this concern, 
the estimation of  the effects of  treatment may have 
been biased by the existence of  confounding factors. 
The current study used multivariate models to adjust for 
these pretreatment differences. Given the strength of  the 
selection bias observed in the current study, it may be 
desirable for future studies to incorporate a propensity 
model approach in combination with multivariate 
adjustment.

In conclusion, in the United States, 5-FU-based regi-
mens represented approximately 50% of  the regimens 
used to treat patients with GEC between 2004 and 2005, 
which reflects current treatment recommendations for 
this indication. Capecitabine-containing regimens rep-
resented 16% of  all regimens used for this indication 
during this time period, and were used most frequently 
in the second-line setting. Capecitabine appeared to have 
a favorable side-effect profile compared with 5-FU and, 
thus, could be a useful treatment option for patients with 
GEC.

COMMENTS
Background
Capecitabine is an oral cytotoxic agent with comparable efficacy to and a better 
safety profile than intravenous 5-fluorouracil (5-FU), as seen in clinical trials of 
gastroesophageal cancer (GEC). This study compared the occurrence of select 
adverse events (AEs) in patients treated with capecitabine and 5-FU in a real-
world setting.
Research frontiers
Although two recent phase Ⅲ trials have suggested that survival with 
capecitabine-based regimens compares favorably with that with 5-FU-based 
regimens as first-line therapy for GEC (REAL-2 study and Kang et al study), 
data are lacking for the use of capecitabine in patients with GEC in a real-
world treatment setting. This study was undertaken to assess the usage of 
capecitabine-based therapy and associated complication rates in patients with 
GEC in a real-world treatment setting. 
Innovations and breakthroughs
The complication rate of a capecitabine regimen was nearly half that of 5-FU 
(387/1000 vs 806/1000 person-months). These findings held when comparing 
monotherapy (336/1000 vs 764/1000 person-months) and combination 
(460/1000 vs 835/1000 person-months) regimens. After adjusting for differences 
in demographic and clinical profile, patients on capecitabine monotherapy had 
significantly lower risk for any complication compared with patients on 5-FU 
alone (HR: 1.39, 95% CI: 1.07-1.81). Patients on a capecitabine combination 
regimen had significantly lower risk of complication compared with patients on a 
5-FU combination regimen (HR: 1.55, 95% CI: 1.21-1.99).
Applications 
Capecitabine is currently not approved by the US FDA for treatment of GEC. 
Consistent with trial data, in this real-world setting, capecitabine alone and in 
combination with other agents had lower rates of AEs than 5-FU did. These 
findings support that, in the treatment of GEC, capecitabine regimens produce 
a similarly favorable safety profile in the real-world setting as in controlled 
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clinical trials.
Terminology
Charlson Comorbidity Index (CCI): The CCI predicts the 1-year mortality for a 
patient who may have comorbid conditions, such as heart disease, diabetes, or 
cancer (a total of 17 conditions). Each condition is assigned a score of 1, 2, 3 or 6 
depending on the associated risk of dying from this condition. Scores for individual 
comorbidities are added and the sum is used as a predictor for mortality. The CCI 
aids in directing how aggressively a condition should be treated (e.g. although a 
patient may have cancer, additional comorbidities may be severe enough that the 
costs and risks of treatment may outweigh the short-term benefit from treatment 
of the cancer). Chronic Disease Score (CDS): The CDS is a risk-adjustment mea-
sure based on age, sex, and history of dispensed drugs.
Peer review
It is useful to publish the practice of the utilization of these drugs. This was a 
retrospective study and although there are biases related to the data collection 
and lack of control related to the selection of patients for different treatments, 
these limitations are recognized and the study makes an important contribution 
to our knowledge of the potential of capecitabine in the treatment of GEC.
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