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A meta-analysis was carried out to compare the efficacy and safety of capecitabine plus radiation with 5-fluorouracil (5-FU) plus
radiotherapy (RT) as neoadjuvant treatment in locally advanced rectal cancer (LARC). We searched the Cochrane database, Ovid,
Medline, Embase, ISI databases, and Chinese Biomedical Literature Database between January 1998 and October 2014. Trials of
capecitabine compared with 5-FU plus RT as neoadjuvant treatment for LARC were considered for inclusion. RevMan software
was used to analyze these data. Nine trials were included in this meta-analysis, which covered a total of 3141 patients. The meta-
analysis showed that capecitabine group had statistically significant better pCR rates (OR, 1.34; 95% CI, 1.10–1.64; 𝑃 = 0.003), T
downstaging rates (OR, 1.58; 95% CI, 1.22–2.06; 𝑃 = 0.0007), N downstaging rates (OR, 2.06; 95% CI, 1.34–3.16; 𝑃 = 0.001), less
distant metastasis (OR, 0.63; 95% CI, 0.44–0.88; 𝑃 = 0.007), and lowered leucocytes (OR, 0.25; 95% CI, 0.11–0.54; 𝑃 = 0.0005), but
with higher incidence of hand-foot syndrome (HFS) (OR, 4.43; 95%CI, 1.59–12.33;𝑃 = 0.004). Capecitabine wasmore efficient than
5-FU in terms of tumor response in neoadjuvant treatment for patients with LARC and favourably low toxicity with the exception
of HFS.

1. Introduction

Neoadjuvant chemoradiotherapy with fluoropyrimidine is
the standard treatment for locally advanced rectal cancer
(LARC), as supported by results of the randomized phase
III study conducted by the German Rectal Cancer Study
Group [1]. 5-FU combined with leucovorin (LV) is the most
commonly administered concurrent chemotherapy. Modi-
fications of perioperative fluorouracil treatment have been
investigated in many Phase II and Phase III trials in an
attempt to improve overall survival and disease-free survival
rate. Compared to bolus 5-FU and pelvic radiotherapy (RT),
patients who received concurrent RT with protracted 5-FU

infusion had an improved period of time to relapse and post-
operative survival in both preoperative [2–4] and postopera-
tive chemoradiotherapy [5, 6].Therefore, protracted infusion
5-FU is accepted as the standard regimen for concurrent
chemoradiotherapy for rectal cancer at many institutions.
However, protracted 5-FU infusion requires an indwelling
venous catheter, which is associated with increased compli-
cations (infection, bleeding, thrombosis, and pneumothorax)
[7] and patients’ discomfort.

Capecitabine, an orally administered fluoropyrimidine,
was shown to have antitumor activity in metastatic colorectal
cancer, and it is also more convenient to use [8]. In several
randomized trials, capecitabine had been shown to be at least
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equivalent in efficacy to 5-FU in metastatic colorectal cancer
(mCRC) [9, 10]. Capecitabine is preferentially converted
to 5-FU in tumor tissue through a three-step enzymatic
pathway with the participation of thymidine phosphorylase.
X-ray irradiation was found to induce the synthesis of
thymidine phosphorylase, providing a rationale that the
usage of capecitabine combined with RT might be associated
with an improved therapeutic index in patients with cancer
[11].

Up to now, only two randomized trials [12, 13] and several
retrospective studies [14–20] had compared capecitabine
versus 5-FU/LV in neoadjuvant chemoradiotherapy regimens
for patients with LARC; however, in terms of pathologic
complete response (pCR) rate and toxicities, the results of
these studies were not consistent. Therefore, we carried out
a meta-analysis to determine the difference in efficacies and
toxicities of these two regimens when used as treatment
combination with RT in patients with LARC.

2. Methods

2.1. Literature Search. The Cochrane database, Ovid, Med-
line, Embase, ISI databases, and Chinese Biomedical Litera-
tureDatabasewere searched from January 1998 up toOctober
2008. The following Mesh search headings were used: “rectal
neoplasms”, “neo-adjuvant therapy”, “chemoradiotherapy”,
“capecitabine”, and “fluorouracil”. All relevant Oncology
Meetings Proceedings (ASCO, AACR, and ASCO GI) and
bibliographies of references and reviews were also identified.
Furthermore, we searched the reference lists of retrieved
relevant articles in order to broaden the scope, and all
abstracts, studies, and citations scanned were reviewed too.
There were no language restrictions.

2.2. Inclusion and Exclusion Criteria. Trials meetings which
have the following two criteria were included: (1) compared
capecitabine to 5-FU (with or without LV) as neoadjuvant
treatment for LARC and (2) illustrated at least one of the
outcome measures: tumor response rate, sphincter preser-
vation rate, or adverse effects of treatment/toxicity. When
two studies were reported by the same institution, either the
one with better quality or the most recent publication was
included in this analysis.

Studies were excluded from the analysis if the outcomes
of interest were not reported or it was impossible to calculate
these from the published results.

2.3. Data Extraction. Two researchers assessed all abstracts
identified by the above search strategies for subject relevance,
respectively. The full publications of all possibly relevant
abstracts were obtained and formally assessed for inclu-
sion. Two reviewers independently extracted the following
information from each included study: first author, year
of publication, characteristics of study population, study
design, pathological response to chemoradiation, sphincter
preservation, and adverse effects. Adverse effects of treat-
ment/toxicities (grade 3 or 4) datawere collected according to
National Cancer Institute Common Toxicity Criteria (NCI-
CTC v4.0).

2.4. Statistical Methods. Statistical analyses were carried out
using Review Manager Version 5.0 software (Nordic Co-
chrane Centre, Copenhagen, Denmark). We calculated the
odds ratio (OR) for dichotomous data with 95% confidence
intervals (CIs) for all analyses. Two techniques were used
to calculate the pooled OR estimates: the Mantel-Haenszel
method [21], which assumes a fixed-effects model, and the
DerSimonian-Laird method [22], which assumes a random-
effects model. If there was no heterogeneity, the fixed-
and the random-effects models provided similar results,
and we chose fixed-effects model. When heterogeneity was
found, the random-effects model was considered to be more
appropriate, although both models might be biased. An
estimation of disease-free survival based on Kaplan-Meier
plots was performed by DigitizeIt software 2.06 (Bormann,
bormisoft@digitizeit.de).

Statistical heterogeneity between studies was assessed by
the chi-squared test with significance set at a 𝑃 value of 0.10
and the quantity of heterogeneity measured using the 𝐼2
statistic. Negative values of 𝐼2 were put equal to zero, so that
𝐼
2 lay between 0% and 100%. A value of 0% indicates no
observed heterogeneity, and larger values show increasing
heterogeneity. Publication bias was assessed by use of a funnel
plot [23].

3. Results

3.1. Description of Studies. Figure 1 showed the process used
to select potentially relevant studies for inclusion; 114 records
were identified by the primary computerized literature
search. However, after screening the titles and abstracts, we
excluded 95 studies which were either case series, review
articles (𝑛 = 40), or irrelevant to the current study (𝑛 = 55).
The full texts of the retrieved 19 manuscripts were clearly
read, and the reference lists were checked. After excluding 4
articles including other regimens and 6 studies which did not
include both 5-FU and capecitabine simultaneously, finally,
we included the remaining 9 trials in the meta-analysis [12–
20], having covered a total of 3141 patients. Among these
patients, 1541 pts were found to be treated with capecitabine
and 1600 pts with 5-FU as neoadjuvant chemotherapy regi-
men. It should be noted that one trial [13] alone out of the
9 trials contributed almost one-half of the patients included
in the present meta-analysis. The characteristics of the nine
studies included in this paper were shown in Table 1, two
of them were prospective studies [12, 13] with a combined
total of 2000 subjects, and 7 were retrospective studies which
covered a total of 1141 patients [14–20].

It should be noted that the NSABP-R-04 protocol [13]
was a two-step study, (1) from September 2004 to October
2005, 293 patients were randomly assigned in the two-arm
portion of the study (capecitabine versus 5-FU) and (2) from
October 2005 to August 2010, additional 1315 patients were
randomly assigned into four-arm study: 330 patients to RT
plus 5-FU, 329 patients to RT plus 5-FU and oxaliplatin,
326 patients to RT plus capecitabine, and 330 patients to
RT plus capecitabine and oxaliplatin. The author did not
mention the pCR rates of patients received capecitabine/5-
FU monotherapy plus RT. However, in this protocol, there
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Records identified through 
database searching

Additional records identified 
through other sources

Records after duplicates removed

Records screened Records excluded

Full-text articles assessed 
for eligibility

Studies included in 
qualitative synthesis

Studies included in 
quantitative synthesis 

(meta-analysis) 

Other chemotherapy regimens

Do not include both 5-Fu and 

included n = 4

capecitabine n = 6

Full-text articles excluded (n = 10)

(n = 9)

(n = 9)

(n = 19)

(n = 95)

(n = 114)

(n = 114)

(n = 0)(n = 265)

Figure 1: The Quality of Reporting of Meta-Analyses (QUOROM) statement flow diagram.

was no significant detrimental effect on pCR rates when
neoadjuvant chemotherapy was combined with oxaliplatin or
not (𝑃 = 0.42). Therefore, all 1608 patients were included in
the analysis for pCR rates.

3.2. Tumor Response. Tumor response rates were reported
in all trials. All 9 trials reported pCR rates (Figure 2); the
fixed-effect pooled estimate including 2785 patients evaluated
for OR showed a statistically significant increased OR for
capecitabine (OR, 1.34; 95% CI, 1.10–1.64; 𝑃 = 0.003). The
inclusion of the two RCTs only to this analysis led to an RR
of 1.20 (95% CI, 0.98–1.47; 𝑃 = 0.07) (Figure 3). Seven trials
[12–15, 18–20] reportedTdownstaging (the reduction of the T

stage by at least one level after neoadjuvant chemoradiation);
random-effect pooled estimate demonstrated an increased
OR for capecitabine (OR, 1.58; 95%CI, 1.22–2.06;𝑃 = 0.0007)
(Figure 4). However, there were heterogeneities between
these trials (𝐼 = 53%, 𝑃 = 0.05). Four trials [12, 15, 18, 19]
reported N downstaging (the reduction of the N stage by at
least one level after neoadjuvant chemoradiation); random-
effect pooled estimate demonstrated an increased OR for
capecitabine as well (OR, 2.06; 95% CI, 1.34–3.16; 𝑃 = 0.001)
(Figure 5).

3.3. Type of Surgical Resection. Data on the rate of sphincter-
sparing resection were available for all the 9 trials; no
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Review: capecitabine versus 5-FU
Comparison: 01 capecitabine versus 5-FU
Outcome: 01 pCR rates of capecitabine or 5-FU

Study Capecitabine 5-FU OR (fixed) Weight OR (fixed)
or subcategory n/N n/N 95% CI % 95% CI
Das et al. 5.06 1.92 [0.86, 4.32]
Kim et al. 5.04 2.21 [1.02, 4.83]
Yerushalmi et al. 3.16 2.06 [0.76, 5.61]
Kim et al. 6.87 1.51 [0.73, 3.15]
Chan et al. 3.72 1.21 [0.43, 3.42]
Ramani et al. 6.09 1.17 [0.51, 2.67]
O’Connell et al. 64.16 1.21 [0.94, 1.55]
Chen et al. 3.89 0.51 [0.15, 1.78]
Hofheinz et al. 

19/89
20/90
13/43

20/124
7/34

14/99
161/779

6/47
10/73

11/89
12/105

8/46
14/124
12/68
12/97

138/777
6/27
4/74 2.01 2.78 [0.83, 9.30]

Total (95% CI) 14071378 100.00 1.34 [1.10, 1.64]
Total events: 270 (capecitabine), 217 (5-FU)

0.1 0.2 0.5 1 2 5 10
Capecitabine

Test for overall effect: Z = 2.93 (P = 0.003)

 

7.66, dfTest for heterogeneity: 𝜒2 = = 8 (P = 0.47), I2 = 0%

5-FU

Figure 2: Forest plot of odds ratio (OR) for pCR rate of all trials.

Review: capecitabine versus 5-FU
Comparison: 01 capecitabine versus 5-FU
Outcome: 02 RCT
Study Capecitabine 5-FU RR (fixed) RR (fixed)
or subcategory n/N n/N 95% CI 95% CI

O’Connell et al. 161/779 97.21 1.16 [0.95, 1.43]
Hofheinz et al. 10/73

138/777
4/74 2.79 2.53 [0.83, 7.72]

Total (95% CI) 852 851 100.00 1.20 [0.98, 1.47]
Total events: 171 (capecitabine), 142 (5-FU)

0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

Test for overall effect: Z = 1.80 (P = 0.07)

1.82, df = 1 (P = 0.18Test for heterogeneity: 𝜒2 = ), I2 = 45.1%

Weight
%

Figure 3: Forest plot of relative risk (RR) for pCR rate of RCTs only.

Review: capecitabine versus 5-FU
Comparison: 08 T downstaging 
Outcome: 01 T downstaging 
Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Kim et al. 55/90 16.74 2.45 [1.38, 4.37]
Yerushalmi et al. 33/43 5.88 3.30 [1.32, 8.23]
Chan et al. 20/34 12.49 1.00 [0.43, 2.31]
Ramani et al. 38/43 4.89 1.23 [0.35, 4.39]
O’Connell et al. 44/209 39.27 0.99 [0.61, 1.58]
Chen et al. 30/43 5.91 2.14 [0.79, 5.81]
Hofheinz et al. 40/73

41/105
23/46
40/68
37/43

43/202
14/27
29/74 14.81 1.88 [0.98, 3.62]

Total (95% CI) 535 565 100.00 1.58 [1.22, 2.06]
Total events: 260 (capecitabine), 227 (5-FU)

0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

Test for overall effect: Z = 3.41 (P = 0.0007)
10.46, df = 6 (P = 0.11),Test for heterogeneity: 𝜒2 = I2 = 42.7%

Weight
%

Figure 4: Forest plot of odds ratio (OR) for T downstaging rate.

statistically significant difference was demonstrated between
the two regimens (OR, 1.09; 95% CI, 0.92–1.28; 𝑃 = 0.31)
(Figure 6).

3.4. Recurrence. Four trials [12, 14, 16, 19] provided data
for disease-free survival; however, Kaplan-Meier plots of

disease-free survival were only available in 3 trials [12, 14, 19],
including 690 patients (capecitabine, 𝑛 = 330; 5-FU, 𝑛 = 360).
The meta-analysis of the pooled data demonstrated that the
3-year disease-free survival was in favour of capecitabine-
based regimens (HR, 0.65; 95% CI, 0.44–0.96, 𝑃 = 0.03;
Figure 7). 16.2% (68/419) patients in capecitabine group and
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Review: capecitabine versus 5-FU
Comparison: 09 N downstaging
Outcome: 01 N downstaging

Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Kim et al. 57/83 22.37 3.19 [1.38, 7.38]
Ramani et al. 44/52 16.52 1.52 [0.49, 4.71]
Chen et al. 15/27 20.28 1.66 [0.61, 4.47]
Hofheinz et al. 42/74

63/72
50/56
29/43
51/72 40.83 1.85 [0.93, 3.67]

Total (95% CI) 243 236 100.00 2.06 [1.34, 3.16]
Total events: 193 (capecitabine), 158 (5-FU)

0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

Test for overall effect: Z = 3.30 (P = 0.0010)

1.61, dfTest for heterogeneity: 𝜒2 = = 3 (P = 0.66), I2 = 0%

Weight
%

Figure 5: Forest plot of odds ratio (OR) for N downstaging rate.

Review: capecitabine versus 5-FU
Comparison: 05 surgery
Outcome: 01 Sphincter saving versus sphincter not saving
Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Das et al. 5.13 1.50 [0.77, 2.94]
Kim et al. 2.28 2.75 [1.15, 6.56]
Yerushalmi et al. 3.81 1.15 [0.50, 2.64]
Kim et al. 4.12 1.98 [0.98, 4.03]
Chan et al. 4.40 0.83 [0.36, 1.93]
Ramani et al. 2.25 1.59 [0.59, 4.30]
O’Connell et al. 69.35 1.00 [0.82, 1.22]
Chen et al. 2.85 0.59 [0.19, 1.90]
Hofheinz et al. 5.81 0.73 [0.34, 1.56]

Total (95% CI)

69/89
24/36
23/43

110/124
13/34
53/62

462/779
34/47
53/73

1287

62/89
24/57
23/46

99/124
29/68
37/47

463/780
22/27
58/74

1312 100.00 1.09 [0.92, 1.28]
Total events: 841 (capecitabine), 817 (5-FU)

0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

Test for overall effect: Z = 1.02 (P = 0.31)

11.79, dfTest for heterogeneity: 𝜒2 = ), I2 = 32.1%= 8 (P = 0.16

Weight
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Figure 6: Forest plot of odds ratio (OR) for sphincter-sparing resection rate.
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Figure 7: Forest plot of hazard ratio (HR) for 3-year disease-free survival.

23.8% (107/449) in 5-FU group had distant recurrence, and
there was significant difference (OR, 0.63; 95% CI, 0.44–
0.88; 𝑃 = 0.007, Figure 8). However, there was no significant
difference in the local recurrence rate between the two groups
(OR, 0.88; 95% CI, 0.47–1.65; 𝑃 = 0.69, Figure 9).

3.5. Toxicity. With regard to toxicity, we chose the most fre-
quently reported side-effects (at least mentioned in four tri-
als) to obtain reliable comparisons between capecitabine and
5-FU regimen. Thus, toxicity was not evaluated completely
and the reported results must be interpreted with caution.

The adverse events included lowered hemoglobin, lowered
leucocytes, lowered platelets, nausea, vomiting, diarrhea,
mucositis, hand-foot syndrome, and radiation dermatitis.
The most frequent toxicity was diarrhea in patients receiving
either capecitabine (87/1204) or 5-FU (95/1252) combined
with RT (Table 2).

Grade 3 or worse lowered leucocytes (reported by 7 trials
[12, 14–19]) were significantly less prominent in patients
receiving capecitabine and RT (OR, 0.25; 95% CI, 0.11–0.54;
𝑃 = 0.0005) (Figure 10). Moreover, after excluding the only
trial [17] in which capecitabine group had more patients with
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Review: capecitabine versus 5-FU
Comparison: 10 metastasis
Outcome: 01 metastasis
Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Das et al. 14.58 0.76 [0.32, 1.77]
Chan et al. 12.40 0.55 [0.20, 1.55]
Ramani et al. 20.62 0.63 [0.30, 1.34]
Hofheinz et al. 52.40 0.60 [0.38, 0.97]
Total (95% CI)

14/89
19/68
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Figure 8: Forest plot of odds ratio (OR) for metastasis rate.

Review: capecitabine versus 5-FU
Comparison: 06 local recurrence
Outcome: 01 local recurrence
Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Das et al. 9.14 2.05 [0.37, 11.47]
Chan et al. 18.02 0.65 [0.12, 3.38]
Ramani et al. 9.57 0.48 [0.04, 5.43]
Hofheinz et al. 

4/89
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Figure 9: Forest plot of odds ratio (OR) for local recurrence rate.

Review: capecitabine versus 5-FU
Comparison: 04 detailed toxicity
Outcome: 02 lowered leucocytes
Study Capecitabine 5-FU OR (fixed) Weight OR (fixed)
or subcategory n/N n/N 95% CI (%) 95% CI
Das et al. 3.20 1.00 [0.06, 16.24]
Kim et al. 29.34 0.06 [0.00, 0.99]
Kim et al. 6.06 1.65 [0.27, 10.03]
Chan et al Not estimable
Ramani et al. Not estimable
Chen et al. 10.12 0.11 [0.00, 2.32]
Hofheinz et al. 51.28 0.17 [0.05, 0.60]

Total (95% CI)

1/89
0/97

3/133
0/34
0/99
0/47

3/197

696

1/89
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2/145
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2/27

16/195
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Total events: 7 (capecitabine), 31 (5-FU)
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Test for overall effect: Z = 3.49 (P = 0.0005)

6.81, dfTest for heterogeneity: 𝜒2 = = 4 (P = 0.15), I2 = 41.3%

Figure 10: Forest plot of odds ratio (OR) for lowered leucocytes rate.

lowered leucocytes, the difference was more obvious (OR
0.08; 95%CI, 0.02 to 0.30;𝑃 = 0.0002) with less heterogeneity
(𝑃 = 0.48). However, the frequency of hand-foot syndrome
(reported by all trials) appeared higher in the capecitabine
and RT group (OR, 4.43; 95% CI, 1.59–12.33; 𝑃 = 0.004)
(Figure 11). A sensitivity analysis showed that several adverse
effects were not statistically different between capecitabine

and 5-FU, such as lowered hemoglobin [12, 14–19], lowered
platelets [12, 16–20], nausea [12–15, 18, 19], vomiting [12, 13, 15,
18, 19], mucositis [12, 14, 16, 19], and radiation dermatitis [12–
16, 18, 20], whereas, with respect to severe diarrhea (reported
by 7 trials [12–20]), the findings of major heterogeneity
between these trials (𝐼 = 64.5% and 𝑃 = 0.004) restricted
a valid interpretation of the pooled estimates.
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Table 2: Toxic (grade 3 or worse∗) effects in trials comparing capecitabine with 5-Fu.

Toxicity Number of trials Number of cases OR (95% CI) Test of homogeneity P value
Cape 5-Fu 𝐼

2 (%) P value
Lowered hemoglobin 7 6/696 5/748 1.13 (0.36, 3.54)# 24.6 0.27 0.83
Lowered leucocytes 7 7/696 31/748 0.24 (0.11, 0.54)# 28.9 0.23 0.0005
Lowered platelets 6 0/658 4/699 0.30 (0.05, 1.88)# 0 0.99 0.2
Nausea 6 10/906 4/905 2.30 (0.79, 6.70)# 0 0.51 0.13
Vomiting 6 7/1038 2/1049 3.04 (0.72, 12.75)# 0 0.66 0.13
Diarrhea 9 87/1204 95/1252 0.92 (0.67, 1.24)§ 66.7 0.002 0.57
Mucositis 4 1/419 4/449 0.33 (0.05, 2.10)# 0 0.64 0.24
Hand-foot syndrome 9 17/1204 3/1252 4.43 (1.59, 12.33)# 0 0.48 0.004
Radiation dermatitis 7 26/972 32/1010 0.85 (0.51, 1.44)§ 49.3 0.08 0.55
RR, risk ratio; cape, capecitabine; CI, confidence interval.
#Fixed-effect model.
§Random-effects model.
∗National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Review: capecitabine versus 5-FU
Comparison: 04 detailed toxicity
Outcome: 08 hand-foot syndrome
Study Capecitabine 5-FU OR (fixed) OR (fixed)
or subcategory n/N n/N 95% CI 95% CI
Das et al. Not estimable
Kim et al. 9.31 18.11 [1.01, 325.60]
Yerushalmi et al. 10.74 3.28 [0.13, 82.77]
Kim et al. Not estimable
Chan et al. Not estimable
Ramani et al. Not estimable
O’Connell et al. 68.64 1.98 [0.49, 7.98]
Chen et al. Not estimable
Hofheinz et al. 11.30 9.09 [0.49, 170.03]
Total (95% CI)

0/89
6/97
1/43

0/133
0/34
0/99

6/465
0/47

4/197
1204

0/89
0/127
0/46

0/145
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3/458
0/27

0/195
1252 100.00 4.43 [1.59, 12.33]

Total events: 17 (capecitabine), 3 (5-FU)

0.1 0.2 0.5 1 2 5 10
Favours treatment Favours control

Test for overall effect: Z = 2.85 (P = 0.004)

2.46, dfTest for heterogeneity: 𝜒2 = = 3 (P = 0.48), I2 = 0%
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Figure 11: Forest plot of odds ratio (OR) for hand-foot syndrome rate.

3.6. Evaluation of Publication Bias. A funnel plot of the stud-
ies used in themeta-analysis reporting on capecitabine versus
5-FU as chemotherapy plus RT used as neoadjuvant treat-
ment for patients with LARC was shown in Figure 12. There
was no evidence of publication bias (all studies were equally
distributed round the vertical axis).

4. Discussion

This meta-analysis compared the efficacy and safety of ca-
pecitabine plus radiation with 5-FU plus RT as neoadjuvant
treatment in LARC. In the light of its favourable efficacy
and low toxicity, the analysis showed that capecitabine was
superior to 5-FU in neoadjuvant treatment for patients with
LARC. Capecitabine plus RT might be regarded as standard
neoadjuvant treatment in patients with LARC considering its
advantage.

The previous work by Meta-Analysis Group in Cancer
proved continuous intravenous infusion (CIV) 5-FU is supe-
rior to bolus 5-FU in terms of tumor response based on other

Review: capecitabine versus 5-FU
Comparison: 01 capecitabine versus 5-FU
Outcome: 01 pCR rates of capecitabine or 5-FU

0.1 0.2 0.5 1 2 5 10

0.0

0.2

0.4
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0.8

SE
(lo

g 
O

R)

OR (fixed)
Figure 12: Funnel plot of studies included in this meta-analysis.

studies of advanced colorectal cancer [24]. Capecitabine
mimics CIV 5-FU in its pharmacologic action in vivo; it has
shown equivalent efficacy to CIV 5-FU plus leucovorin on
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metastatic colorectal cancer, but without the use of venous
catheter and better patient tolerability. Both the two included
RCT trials confirmed the equivalence of CIV 5-FU and
capecitabine in neoadjuvant chemoradiotherapy regimens
for patients with LARC. However, regarding outcome and
toxicity evaluation, heterogeneities still remained between
different studies.

This meta-analysis brought together all currently avail-
able data comparing capecitabine with 5-FU plus RT used as
neoadjuvant treatment for patients with LARC.

Meta-analysis of all studies showed a significantly better
pCR, Tdownstaging,Ndownstaging, when radiation therapy
is combined with capecitabine instead of 5-FU for the neo-
adjuvant treatment of LARC. As far as the adverse events
were concerned, there appeared to be higher rate of hand-
foot syndrome and lower rate of lowered leucocytes in the
capecitabine arm. However, the type of surgical resection
and other adverse events (lowered hemoglobin, lowered
platelets, nausea, vomiting, diarrhea,mucositis, and radiation
dermatitis) were not statistically different between these two
regimens. Since the data on diarrhea, radiation dermatitis
were different between the pooled trials; they should be
interpreted with caution.

Only four trialsmentioned long-term survivorship; inter-
estingly, in all studies, capecitabine showed reduction in
distant metastases and noninferiority in both DFS and OS,
suggesting greater systemic efficacy than with 5-FU, in accor-
dance with the X-ACT study comparing capecitabine with
bolus fluorouracil plus folinic acid for adjuvant treatment of
stage III colon cancer. This could be partly explained by
the higher pCR rates of capecitabine group. As proved by
other trials [25], patients with a pCR after chemoradia-
tion have a significantly better long-term outcome than do
those with residual disease, although this could be influ-
enced by adjuvant treatment; additional evidence will be
required to assess the long-term prognosis of capecitabine
and 5-FU in the preoperative combined-modality therapy of
LARC.

Hand-foot syndrome is predominant in capecitabine
treatment group but could be easilymanagedwith vitamin B6
administration and supportive care without interrupting the
RT schedule. Interestingly, in the trial of Hofheinz et al., those
patients who developed HFS enjoyed better DFS and overall
survival than those who did not develop in both capecitabine
group and the overall study population [12].

Our study had several limitations, and the efficiency of
thismeta-analysismight have been affected by several factors.
First of all, because of the possibility that not all relevant
studies were identified by computerized searching, it was
necessary to combine the electronic material with manual
research and personal contact with authors. Unfortunately,
efforts on this were not very productive. Secondly, only two
RCTs were included in this meta-analysis, and the number
of patients in NSABP-R-04 accounts for almost one-half;
the small sample sizes of the retrospective trials included
might affect the conclusion. Thirdly, the usage of oxaliplatin
may also influence the pCR rate in the NSABP-R-04 trial.
Finally, varying doses and application of capecitabine and 5-
FU might influence the results.

In conclusion, as a convenient oral fluoropyrimidine,
capecitabine seemed to be at least as good as continuous
5-FU and was an acceptable alternative in the neoadjuvant
chemoradiation treatment of patientswith LARC. It was asso-
ciated with improvement tumor response rate and favourably
low toxicity with the exception ofHFS. Based on these results,
we would recommend the use of capecitabine combined with
pelvic radiation as a neoadjuvant treatment for LARC.
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