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Abstract
Neoadjuvant chemotherapy (NAC) has drawn more at-
tention to the treatment of locally advanced gastric 
cancer (AGC) in the current multidisciplinary treatment 
model. EORTC trial 40954 has recently reported that 
NAC plus surgery without postoperative adjuvant che-
motherapy could not benefit the locally AGC patients in 
their overall survival. We performed a meta-analysis of 
10 studies including 1518 gastric cancer patients. Strati-
fied subgroups were NAC plus surgery and NAC plus 
both surgery and adjuvant chemotherapy (AC), while 
control was surgery alone. The results showed that NAC 
plus surgery did not benefit the patients with locally AGC 
in their overall survival [odds ratio (OR) = 1.20, 95% CI 
0.80-1.80, P = 0.37] and the number needed to treat 
(NNT) was 74. However, the NAC plus both surgery and 
AC had a slight overall survival benefit (OR = 1.33, 95% 
CI 1.03-1.71, P = 0.03) and NNT was 14, which is supe-
rior to the NAC plus surgery. Therefore, we recommend 
that combined NAC and AC should be used to improve 
the overall survival of the locally AGC patients.
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TO THE EDITOR
We have read with great interest the excellent article by 
Li et al[1]. Gastric cancer is still one of  the most common 
malignancies worldwide and about 80% patients with gas-
tric cancer have advanced diseases[2]. Surgery is known as 
the only potentially curative treatment for this disease at 
resectable stages, while chemotherapy could play an im-
portant role in improving the prognosis of  the patients[2,3]. 

Neoadjuvant chemotherapy (NAC) has drawn more at-
tention to the treatment of  locally advanced gastric cancer 
(AGC) in the current multidisciplinary treatment model. 
The EORTC trial 40954 observed the effect of  the NAC 
without adjuvant chemotherapy (AC) following surgery 
for locally AGC (UICC stage Ⅲ and Ⅳ-cM0). The pro-
tocol did not benefit the survival of  the patients, but the 
R0 resection rate was significantly increased[4]. However, 
the fluorouracil-containing AC for AGC has shown sig-
nificant survival benefit compared with surgery alone[5-7]. 
Therefore, we consider that combined NAC and AC may 
benefit locally AGC patients in overall survival.

The meta-analysis performed by Li et al[1], including 14 
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had a slight overall survival benefit (OR = 1.33, 95% CI 
1.03-1.71, P = 0.03) and NNT was 14, which was superi-
or to the NAC plus surgery (Figure 1). It implies that one 
out of  14 locally advanced patients treated by NAC plus 
both surgery and AC was benefited in survival, while the 
remainings might be at risk of  recurrence or even death.

In addition, funnel plot observation did not indicate 
obvious publication bias in the two subgroups (Figure 2). 
The sensitivity analysis showed similar results by exclud-
ing the trials with Jadad score less than 3[1]. The original 
meta-analysis noted that the effect of  NAC is more 
pronounced in Western countries and in doublet or trip-
let chemotherapy regimens[1]. In our subgroup analysis, 
the subgroups involved both Western and Asian studies 
as well as both single-agent and multi-agent regimens. 
These factors might not confound the present analysis.

Interestingly, EORTC trial 40  954 did not show any 
survival benefit by NAC for the locally advanced diseases 
(UICC stage Ⅲ and Ⅳ-cM0)[4], but the meta-analysis by 
Li et al[1] found that more advanced diseases (pT3-4) were 
benefited by NAC (OR = 1.91, P < 0.05) than pT1-2 dis-
eases (P > 0.05). Based on the original data from Li et al[1], 
it is impossible to perform subgroup analysis of  stage Ⅲ 
and Ⅳ-cM0 diseases, but it would be meaningful to fig-
ure out which sub-population might actually benefit from 
NAC plus both surgery and AC.

In summary, we think NAC is an effective therapy to 
increase the R0 resection rate for locally AGC, however, 
combined NAC and AC would improve the overall sur-
vival of  the patients. Whether the increased R0 resection 
rate is associated with the improved overall survival and 
which sub-population might benefit from the combined 
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trials, compared the patients treated with NAC and those 
without NAC, showed an R0 resection rate of  75.2% vs 
66.9% [odds ratio (OR) = 1.51, P = 0.0006, fixed model]. 
Therefore, this made us well understand the substantial 
effectiveness of  NAC for locally AGC.

Based on the original meta-analysis, we performed 
another subgroup analysis by classifying the intervention 
arms into NAC plus surgery or NAC plus both surgery 
and AC, while the trials contaminated with AC in the 
control arm were excluded[1]. In each subgroup, 5 pro-
spective trials were included for repooled analysis (1518 
patients). The meta-analysis showed that the NAC plus 
surgery did not bring overall survival benefit to the pa-
tients with locally AGC (OR = 1.20, 95% CI 0.80-1.80, 
P = 0.37) and the number needed to treat (NNT) was 
74 (Figure 1). However, NAC plus both surgery and AC 

Subgroup     NAC    Surgery alone Odds ratio

study   Events  Total  Events  Total  Weigh M-H, fixed, 95% CI Year
NAC + S vs  S
Masuyama    18   24   58   74   16.3% 0.83 (0.28, 2.43) 1994
Wang    12   30      7   30     9.6% 2.19 (0.72, 6.70) 2000
Zhang    19   37   21   54   19.1% 1.66 (0.71, 3.86) 2004
Hartgrink      6   27   10   29   17.2% 0.54 (0.17, 1.78) 2004
Schyhmasher    40   72   37   72   37.8% 1.18 (0.61, 2.28) 2009
Subtotal (95% CI) 190 259 100.0% 1.20 (0.80, 1.80)
Total events   95 133
Heterogeneity: Chi2 = 3.85, df = 4 (P  = 0.43); I 2 = 0%
Test for overall effect: Z  = 0.90 (P  = 0.37)

NAC + S + AC vs  S
Nishioka   34   64   29   49   14.6% 0.78 (0.37, 1.66) 1982
Lygidakis   14   39     5   19     4.1% 1.57 (0.47, 5.27) 1999
Kobayashi   57   91   49   80   18.5% 1.06 (0.57, 1.97) 2000
Cunningham 101 250   83 253   46.7% 1.39 (0.96, 2.00) 2006
Boige   43 113   27 111   16.0% 1.91 (1.07, 3.40) 2007
Subtotal (95% CI) 557 512 100.0% 1.33 (1.03, 1.71)
Total events 249 193
Heterogeneity: Chi2 = 4.08, df = 4 (P  = 0.40); I 2 = 2%
Test for overall effect: Z  = 2.22 (P  = 0.03)

Odds ratio
M-H, fixed, 95% CI

Favours surgery    Favours  NAC
0.2        0.5      1        2           5

Figure 1  Subgroup comparison of neoadjuvant chemotherapy or neoadjuvant chemotherapy plus adjuvant chemotherapy vs surgery alone for locally 
advanced gastric cancer (based on the published meta-analysis and excluding the trials contaminated with adjuvant chemotherapy in control arm)[1]. M-H: 
Mantel-Haenszel test. NAC: Neoadjuvant chemotherapy; AC: Adjuvant chemotherapy. 
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Figure 2  Funnel plot analysis of publication bias. OR: Odds ratio; NAC: 
Neoadjuvant chemotherapy; AC: Adjuvant chemotherapy.
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treatment requires further studies.

REFERENCES
1	 Li	W, Qin J, Sun YH, Liu TS. Neoadjuvant chemotherapy 

for advanced gastric cancer: a meta-analysis. World J Gastro-
enterol 2010; 16: 5621-5628  

2	 Chen	XZ, Jiang K, Hu JK, Zhang B, Gou HF, Yang K, Chen 
ZX, Chen JP. Cost-effectiveness analysis of chemotherapy 
for advanced gastric cancer in China. World J Gastroenterol 
2008; 14: 2715-2722  

3	 Chen	XZ, Hu JK, Zhou ZG, Rui YY, Yang K, Wang L, Zhang 
B, Chen ZX, Chen JP. Meta-analysis of effectiveness and 
safety of D2 plus para-aortic lymphadenectomy for resect-
able gastric cancer. J Am Coll Surg 2010; 210: 100-105 

4	 Schuhmacher	 C, Gretschel S, Lordick F, Reichardt P, Ho-
henberger W, Eisenberger CF, Haag C, Mauer ME, Hasan 
B, Welch J, Ott K, Hoelscher A, Schneider PM, Bechstein 
W, Wilke H, Lutz MP, Nordlinger B, Cutsem EV, Siewert 

Chen XZ et al . NAC for locally AGC


