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Abstract
AIM: To determine the efficacy of adjuvant chemo-
therapy for gastric cancer in clinical practice, a ret-
rospective analysis was conducted in a high-volume 
Chinese cancer center. 

METHODS: Between November 1995 and June 2007, 
a total of 423 gastric or esophagogastric adenocarci-
noma patients who did (Arm A, n  = 300) or did not 
(Arm S, n  = 123) receive radical gastrectomy followed 
by postoperative chemotherapy were enrolled in this 
retrospective analysis. In Arm A, monotherapy(fluoropy
rimidines, n  = 25), doublet (platinum/fluoropyrimidines, 
n  = 164), or triplet regimens [docetaxel/cisplatin/5FU 
(DCF), or modified DCF, epirubicin/cisplatin/5FU (ECF) 
or modified ECF, etoposide/cisplatin/FU, n  = 111] were 
administered. Disease-free survival (DFS) and overall 

survival (OS) were compared between the two arms. 
A subgroup analysis was carried out in Arm A. A multi-
variate analysis of prognostic factors was conducted. 

RESULTS: Stage Ⅰ, Ⅱ and Ⅲ cancers accounted for 
9.7%, 35.7% and 54.6% of the cases, respectively, 
according to the American Joint Committee on Cancer 
(AJCC) staging system, 7th edition. Only 178 (42.1%) 
patients had more than 15 lymph nodes harvested. 
Hazard ratio estimates for Arm A compared with Arm 
S were 0.47 (P  < 0.001) for OS and 0.59 (P  < 0.001) 
for DFS. The 5-year OS rate was 52% in Arm A vs  
36% in Arm S (P  = 0.01); the adverse events in Arm A 
were mild and easily controlled. Ultimately, 73 patients 
(26.5%) who received doublet or triplet regimens 
switched to monotherapy with fluoropyrimidines. The 
OS and DFS did not differ between monotherapy and 
the combination regimens, however, both were statisti-
cally improved in the subgroup of patients who were 
switched to monotherapy with fluoropyrimidines after 
doublet or triplet regimens as well as patients who re-
ceived ≥ 8 cycles of chemotherapy.

CONCLUSION: In clinical practice, platinum/fluoropy-
rimidines with adequate treatment duration is recom-
mended for stage Ⅱ/Ⅲ gastric cancer patients accord-
ingto the 7th edition of the AJCC staging system after cu-
rative gastrectomyeven with limited lymphadenectomy.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.

Key words: Adjuvant chemotherapy; Gastric cancer; 
Lymphadenectomy; Fluoropyrimidine; Platinum

Core tip: Although the ACTS GC and CLASSIC trials 
demonstrated that postoperative chemotherapy im-
proved overall survival after standard D2 gastrectomy, 
severe challenges in adjuvant settings remain unsettled, 
such as low D2 resection rates in some regions. Our ret-
rospective study is complementary to large-scale phase 
Ⅲ prospective trials, and demonstrated the efficacy and 

Online Submissions: http://www.wjgnet.com/esps/
bpgoffice@wjgnet.com
doi:10.3748/wjg.v20.i12.3356

World J Gastroenterol  2014 March 28; 20(12): 3356-3363
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.

Retrospective analysis of adjuvant chemotherapy for 
curatively resected gastric cancer

Wei Deng, Qi-Wei Wang, Xiao-Tian Zhang, Ming Lu, Jie Li, Yan Li, Ji-Fang Gong, Jun Zhou, Zhi-Hao Lu, Lin Shen



Deng W et al . Analysis of adjuvant chemotherapy for resected gastric cancer

safety of postoperative platinum/fluoropyrimidines in 
stage Ⅱ/Ⅲ gastric cancer patients accordingto the up-
dated 7th edition staging system after curative gastrec-
tomy with standard or limited lymphadenectomy.
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INTRODUCTION
Gastric cancer (GC) is the fourthmost common type of  
cancer and the second leading cause of  cancer-related 
death worldwide[1]. It is also the second most frequent 
malignancy in China[2]. More patients are diagnosed with 
late stage GC in China than in South Korea and Japan, 
with up to 60% of  patients in stage Ⅲ according to the 
7th edition of  the American Joint Committee on Cancer 
(AJCC) staging system[3,4].

Surgical resection of  the primary tumor and regional 
lymph node dissection is the mainstay of  curative treat-
ment for patients with locally advanced GC (LAGC). Dif-
ferent types of  surgical procedures for GC can affect the 
results of  postoperative chemotherapy. Gastrectomy with 
extended (D2) lymphnode dissection is considered stan-
dard treatment in both Asian and Western countries[5]. 
However, in clinical practice, D2 lymphadenectomy rates 
vary among different hospitals and regions in China. In 
some European and American countries such as Turkey 
and Chile, high incidence rates, high rates of  late-stage 
GC, and deficiencies in specially trained surgeons are 
considered to be severely challenging as in China[1].

Globally, adjuvant treatment varies among countries, 
based on data from different clinical studies. The Inter-
group-0116 study and the MAGIC study showed that 
postoperative chemoradiotherapy or perioperative che-
motherapy improved overall survival compared with sur-
gery alone[6,7]. However, both studies assessed the bene-
fits of  adjuvant therapy after only limited surgery, which 
has long been questioned by Asian oncologists. Recently, 
two large-scale randomized phase Ⅲ trials (the ACTS 
GC study and the CLASSIC study) demonstrated that 
postoperative chemotherapy increased the 5-year overall 
survival (OS) rate by 13%-15% after standard D2 gas-
trectomy[8,9]. However, significant challenges in adjuvant 
therapy remained unsettled, such as low D2-resection 
rates in many regions. Moreover, it is unclear whether 
the Japanese regimen with TS1 for 1 year or the Korean 
regimen with oxaliplatin/capecitabine (XELOX) for 8 
cycles was more effective and better tolerated. To date, 
no direct comparison has been carried out in prospec-
tive studies, and oncologists are uncertain about which 
regimen to choose. In addition, the AJCC staging system 
was updated from the 6th to the 7th edition in 2010, but 

neither of  the above-mentioned trials enrolled sufficient 
patients with pathological grade T4 or N3 tumors. These 
patients were classified as stage Ⅳ under the 6th version, 
but were classified as stage Ⅱ-ⅢC under the 7th ver-
sion[10,11]. Thus, no evidence is available to guide adjuvant 
treatment in this population. It is clear that the data from 
the prospective ACTS GC and CLASSIC studies do not 
fully meet the needs in clinical practice, even in Japan 
and South Korea.

Thus, in this 12-year retrospective study, we assessed 
the benefit of  adjuvant chemotherapy in LAGC patients 
classified according to the 7th edition of  the AJCC sys-
tem after curative gastrectomy with limited or standard 
lymphadenectomy.

MATERIALS AND METHODS
Between November 1995 and June 2007, 423 consecu-
tive LAGC patients treated with surgery alone or with 
surgery followed by post-operative chemotherapy were 
enrolled in this study. The surgeries had been conducted 
by surgical oncologists or general surgeons in 62 differ-
ent Chinese institutes ranging from specialized cancer 
centers to general hospitals, while the consultations or 
adjuvant chemotherapy had been carried out in a single 
center at the Department of  Gastrointestinal Oncology, 
Peking University Cancer Hospital and Institute. The in-
clusion criteria were as follows: histologically confirmed 
gastric adenocarcinoma; curative resection with at least 
D1 lymphadenectomy; no evidence of  distant metasta-
ses; TNM stage of ⅠB-ⅢC (according to the 7th edition 
of  the AJCC staging system); no previous malignancies; 
and no neoadjuvant chemotherapy or radiotherapy prior 
to surgery. The exclusion criteria were as follows: incom-
plete medical records or refusal to follow-up.

Of  the 423 enrolled patients, 123 received surgery 
alone (surgery-alone arm, Arm S) and 300 received post-
operative adjuvant chemotherapy (adjuvant arm, Arm A). 
The chemotherapeutic regimens were as follows: mono-
therapy with fluoropyrimidines (capecitabine, TS-1, 
tegafur-uracil, infusional 5FU), doublet regimens (cispla-
tin with a fluoropyrimidine, oxaliplatin with a fluoropy-
rimidine), or triplet regimens (eitherpaclitaxel, docetaxel, 
epirubicin or etoposide with cisplatin or oxaliplatin and 
a fluoropyrimidine). No patient received radiotherapy. 
Regimen selection was based on stage, performance sta-
tus, available combinations and patient preferences. Trip-
let regimens were considered for patients with T3/T4 tu-
mors and positive lymph nodes; doublet regimens were 
considered for patients with T3/T4 tumors or positive 
lymph nodes. Etoposide was administered prior to 2003, 
and taxanes were administered after 2003. Monotherapy 
was considered for patients with poor performance sta-
tus or co-morbidities or elderly patients.

Patients in Arm A underwent hematologic testing 
and assessment of  their clinical symptoms each week at 
Peking University Cancer Hospital and Institute. Patients 
in Arm S underwent examinations at local hospitals, 
and the results of  their hematologic tests or symptom 
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records were not complete. Adverse events were defined 
according to the Common Toxicity Criteria of  the Na-
tional Cancer Institute, version 3.0. The presence of  a 
relapse was determined by means of  imaging studies or 
pathological diagnosis, including ultrasonography, com-
puted tomography (CT), gastrointestinal radiography 
series, or endoscopy. For suspected disease, additional 
diagnostic tools were considered. Patients underwent 
at least one type of  imaging study, usually CT, at 3-mo 
intervals during the first 2 years after surgery and at 
6-mointervals thereafter until 5 years after surgery.

Statistical analysis
The data were processed using SPSS version 15.0 for 
Windows XP. Disease-free survival (DFS) was defined 
as the time from surgery prior to a recurrence of  gastric 
cancer, the occurrence of  a second primary cancer, or 
death from any cause. OS was defined as the time from 
surgery to death from any cause. Univariate analyses 
were applied to evaluate the prognostic factors affecting 
the survival rate in patients with various histopathologic 
characteristics and adjuvant therapy regimens. Each 
categorical variable was compared using the chi-squared 
test. The Kaplan-Meier method was used for survival 
analysis. The Log-rank rule was applied in the monovari-
ate analyses, while a Cox proportional hazard regression 
model was used in the multivariate analysis. A P value of  
less than 0.5 was considered statistically significant. 

RESULTS
Patient characteristics
A total of  423 patients were enrolled in this study: 300 
in Arm A and 123 in Arm S. In these patients, stage Ⅰ, 
Ⅱ and Ⅲ GC accounted for 9.7%, 35.7% and 54.6%, 
respectively. As the surgeries had been carried out at 
various Chinese hospitals and no photographs were col-
lected, the details of  the procedures were difficult to 
qualify,however, 178 (42.1%) patients had more than 15 
lymph nodes harvested.

The patient profile and tumor characteristics, except 
for age, were well balanced between Arm A and Arm S 
(Table 1). More elderly patients (≥ 65 years old) were 
included in Arm S (43.9%) than in Arm A (29.3%, p = 
0.04). In addition, Arm S patients tended to have earlier-
stage GC than Arm A patients (18.7% stage IB in Arm S 
vs 6.0% in Arm A, p = 0.12), and the rate of  having a ra-
tio of  positive lymph nodes harvested < 0.33 was 66.7% 
in Arm S and 57.7% in Arm A (p = 0.07).

Adverse events, treatment compliance and modifications
Only the data for the 300 patients in Arm A were ana-
lyzed for adverse events, and the 123 patients in Arm S 
were not included in the safety analysis. Adverse events, 
including hematologic and non-hematologic toxic ef-
fects, were analyzed, and included leukopenia, anemia, 
thrombocytopenia, elevated total serum bilirubin levels, 
peripheral neuropathy, nausea, and vomiting. The most 

frequent grade 3 or 4 adverse events were neutropenia 
(17.6%), nausea and vomiting (6.1%), anorexia (3.5%), 
and diarrhea (2.3%). In general, 61 patients (20.3%) de-
veloped grade 3 or 4 toxicities (data not shown).

Among the 300 patients in Arm A, the number of  
chemotherapy cycles ranged from 1 to 17 with a median 
of  6. Treatment was continued for at least 3 cycles in 269 
patients (90.0%), at least 6 cycles in 176 patients (58.7%), 
at least 8 cycles in 79 patients (26.3%), and at least 10 
cycles in 39 patients (13.0%). Reasons for withdrawal 
of  treatment included refusal by the patient to continue 
treatment due to adverse events or other factors, the de-
tection of  metastasis or relapse. A total of  141 patients 
(47.0%) had dose modifications or chemotherapy delays. 
Of  the 275 patients receiving doublet or triplet regi-
mens, 73 patients (26.5%) switched to monotherapy due 
to toxicity or upon their request.

OS and DFS
By the last follow-up examination on May 1st 2010, 
283 patients (66.9%) were confirmed to have recur-
rent disease,and 238 patients (56.3%) had died; only 6 
patients (1.4%) were lost of  follow-up. The median OS 
and DFS based on a median follow-up time of  87.0 
mo were 56.2 (95%CI: 48.4-64.0) and 33.4 (95%CI: 
25.3-41.5)mo, respectively. The 5-year survival rate was 
48.0%. Both median OS and DFS were statistically lon-
ger in Arm A than in Arm S: the OS was 63.0 mo (95%CI: 
46.7-79.3) vs 42.9 mo (95%CI: 37.4-48.3) (p = 0.001), 
respectively; the 5-year OS was 52% vs 36%, respectively 
(p = 0.01); and the DFS was 41.5 mo (95%CI: 24.4-58.6) 
vs 24.4 mo (95%CI: 15.7-33.1), respectively (p = 0.007) 
(Figure 1). For stage Ⅱ/Ⅲ patients, a similar survival 
benefit was observed in Arm A. In Arm A vs Arm S, the 
OS was 58.0 mo (95%CI: 48.4-67.6) vs 37.6 mo (95%CI: 
30.3-44.9), respectively (p < 0.001); the 5-year OS was 
52% vs 36%, respectively (p = 0.01); the DFS was 34.9 
mo (95%CI: 22.2-47.6) vs 14.9 mo (95%CI: 16.0-22.0), 
respectively (p < 0.001). The 5-year DFS was 45% in 
the chemotherapy group and 28% in the surgery-alone 
group (p = 0.07).

Subgroup analysis of OS and DFS
Among the 45 patients over 65 years old, no benefit in 
OS was observed in Arm A (n = 32) compared with 
Arm S (n = 13). The DFS tended toward improve-
ment with chemotherapy at 49.4 mo in Arm A (95%CI: 
35.7-63.1)vs 29.8 mo in Arm S (95%CI: 24.0-35.6, p = 
0.053). In each of  the following subgroup analyses, an 
initial comparison was performed for patients over 65 to 
exclude potential bias due to age.

Patients in Arm A received monotherapy (n = 25) 
or doublet (n = 164) or triplet (n = 111) regimens as 
postoperative chemotherapy. The OS was shorter in the 
monotherapy group (46.6 mo, 95%CI: 25.6-67.6) than in 
the doublet (63.2 mo, 95%CI: 22.9-103.5) or triplet (65.2 
mo, 95%CI: 43.4-86.9)therapy groups, but the difference 
was not statistically significant. The DFS showed the 
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Table 1  Characteristics of the patients  n  (%)

same tendency for the monotherapy, doublet and triplet 
therapy groups at 24.5 mo (95%CI: 8.2-40.8), 38.4 mo 
(95%CI: 20.0-80.3) and 45.8 mo (95%CI: 19.2-72.4), re-
spectively (p = 0.321).

In the doublet regimen group (n = 164), 124 patients 
(75.6%) received oxaliplatin/fluoropyrimidines, and 40 
patients (24.4%) received cisplatin/fluoropyrimidines; no 
differences in OS or DFS were detected between the two 
subgroups (data not shown). In the triplet regimen group 
(n = 111), 24 patients (21.6%) received DCF or modi-
fied DCF (taxanes/cisplatin/5FU), 52 patients (46.8%) 
received epirubicin/cisplatin/5FU (ECF) or modified 
ECF (epirubicin with cisplatin or oxaliplatin and 5FU or 
capecitabine), and 35 patients (31.5%) received etopo-
side/cisplatin/5FU. No differences in DFS or OS were 
observed among the three subgroups (data not shown). In 
Arm A, a total of  272 (90.7%) patients received platinum/

fluoropyrimidine-containing regimens which included 
either oxaliplatin (n = 126) or cisplatin (n = 146), and no 
survival differences were observed (data not shown).

Among patients who received doublet or triplet regi-
mens, 73 patients (26.5%) switched to monotherapy with 
fluoropyrimidines, either oral or infused. Significant dif-
ferences in the total number of  chemotherapy cycles, OS 
and DFS were observed between patients who switched 
and patients who did not (Table 2, Figure 2). Regimens 
modified to monotherapy with fluoropyrimidines signifi-
cantly prolonged OS and DFS in both the doublet and 
triplet regimen groups.

Given that switching to monotherapy could have 
improved the treatment tolerability and prolonged dura-
tion of  the chemotherapy, we further compared survival 
data of  patients who received ≥ 8 chemotherapy cycles 
within 8 mo after surgery with patients who received ≤ 
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Characteristics Total Arm A Arm S P  value

Number 423 300 (70.9) 123 (29.1) NA
Sex
   Male 320 (75.7) 223 (74.3)   97 (78.9)   0.324
   Female 103 (24.3)   77 (25.7)   26 (21.1)
Age group
   < 65 281 (66.4) 212 (70.7)   69 (56.1) 0.04
   ≥ 65 142 (33.6)   88 (29.3)   54 (43.9)
Histology (adenocarcinoma)
   Well-moderate differentiated   97 (22.9)   61 (20.3)   36 (29.2)   0.145
   Poorly differentiated 287 (67.8) 211 (70.3)   76 (61.8)
   Signet-ring cell 24 (5.7) 18 (6.1)   6 (4.9)
   Mucinous 15 (3.5) 10 (3.3)   5 (4.1)
Location of tumor
   Proximal 147 (34.8)   95 (31.7)   52 (42.3) 0.07
   Distal 276 (65.2) 205 (68.3)   71 (57.7)
Extent of LN dissection
   < 15 202 (47.8) 136 (45.3)   66 (53.7) 0.12
   ≥ 15 221 (52.2) 164 (54.7)   57 (46.3)
Depth of invasion (T stage)
   T1   9 (2.1)   7 (2.3)   2 (1.6)
   T2   67 (15.8)   35 (11.7)   32 (26.0)
   T3 204 (48.2) 165 (55.0)   39 (31.7)   0.529
   T4a   89 (21.0)   52 (17.3)   37 (30.1)
   T4b   54 (12.8)   41 (13.7)   13 (10.6)
No. of invaded LN (N stage)
   N0 (0) 117 (27.7)   70 (23.3)   47 (38.2) 0.11
   N1 (1-2) 126 (29.8) 100 (33.3)   26 (21.1)
   N2 (3-6)   95 (22.5)   68 (22.7)   27 (22.0)
   N3 (≥ 7)   85 (20.1)   62 (20.7)   23 (18.7)
AJCC stage (7.0 version)
   ⅠB 41 (9.7) 18 (6.0)   23 (18.7) 0.12
   ⅡA 100 (23.6)   70 (23.3)   30 (24.4)
   ⅡB   51 (12.1)   38 (12.7)   13 (10.6)
   ⅢA   56 (13.2)   48 (16.0)   8 (6.5)
   ⅢB   98 (23.2)   67 (22.3)   31 (25.2)
   ⅢC   77 (18.2)   59 (19.7)   18 (14.6)
Positive/harvested LN ratio
   < 0.33 253 (59.8) 171 (57.0)   82 (66.7) 0.07
   ≥ 0.33 170 (40.2) 129 (43.0)   41 (33.3)
Vascular invasion
   Positive 167 (39.5) 115 (38.3)   52 (42.3)   0.542
   Negative 130 (30.7)   91 (30.3)   39 (31.7)
   Unknown 126 (29.8)   94 (31.4)   32 (26.0)

Deng W et al . Analysis of adjuvant chemotherapy for resected gastric cancer

LN: Lymph node; NA: Not available; AJCC: American Joint Committee on Cancer. 
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Table 2  Disease-free survival and overall survival of patients in Arm A received different chemotherapy regimens (n  = 300)

7 chemotherapy cycles in the same time period (Figure 3). 
Statistically longer OS and DFS rates were observed in 
the group with ≥ 8 chemotherapy cycles (p < 0.001), in-
dicating that a longer adjuvant duration provided a sur-
vival benefit in patients who switched to monotherapy.

Univariate and multivariate analysis of prognostic 
factors
Univariate analysis showed an association between OS 
and DFS and location of  the tumor (p = 0.014), T stage (p 
< 0.001), N stage (p < 0.001), positive/harvested lymph 
node (LN) ratio (p < 0.001), and adjuvant chemotherapy 
treatment (p = 0.001). Similarly, LN dissection was a 
significant factor for DFS (p = 0.032) (data not shown). 
In contrast, gender, age, WHO performance status and 
histological differentiation did not affect the OS or DFS.

On multivariate analysis, the extension of  the LN 
dissection (＜ 15 and ≥ 15 LNs harvested), N stage 
and adjuvant chemotherapy were associated with OS 
and DFS, whereas the location of  the tumor and T 
stage were independent factors for DFS. Therefore, the 
multivariate analysis using a Cox regression identified 3 
prognostic factors: the extension of  the LN dissection 
(p = 0.008), the N stage (p = 0.012), and treatment with 
postoperative chemotherapy (p < 0.001). After adjust-

ment, the Cox hazard ratio (HR) estimation for Arm A 
compared with Arm S was 0.47 (95%CI: 0.36-0.63; p < 
0.001) for the OS and 0.59 (95%CI: 0.44-0.79; p < 0.001) 
for the DFS (data not shown), indicating a risk reduction 
in patients who received adjuvant therapy. 

DISCUSSION
Adjuvant chemotherapy after curative resection is known 
to improve outcomes in gastric cancer treatment, although 
the preferred recommendations differ by geographical 
region[12]. Based on the United States Intergroup-0116, 
United Kingdom MAGIC, Japan ACTS GC, and South 
Korea CLASSIC studies, the recommended adjuvant 
treatments are chemoradiotherapy in the United States, 
perioperative chemotherapy in the United Kingdom and 
a few other European countries, and adjuvant chemo-
therapy in most Asian countries, either TS1 for 1 year 
or XELOX for 8 cycles over 6 mo[6-9]. The former two 
studies enrolled patients who underwent only limited sur-
geries, while the latter two studies enrolled patients who 
underwent at least D2 gastrectomy.

It is well accepted that the type of  surgical procedure 
will affect the results of  adjuvant treatment[13]. D2 gas-
trectomy is now recommended as the standard surgical 
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Arm A
Arm S
Arm A-censored
Arm S-cnsored

Figure 1  Kaplan-Meier curves of disease-free survival (A) and overall survival (B) in Arm A and Arm S. P-value by Log-rank test. A: Disease-free survival (DFS): 
41.5 mo vs 24.4 mo, p = 0.007; B: Overall survival: 63.0 mo vs 42.9 mo, p = 0.001.
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n Cycles median (range) Disease-free survival (mo) (95%CI) Overall survival (mo) (95%CI)

Monotherapy   25 4 (2-15)
Doublet 164 6 (1-17)   38.4 (21.0-80.3)    63.2 (22.9-103.5)1

Monotherapy switched   38 8 (3-17) NR1 NR1
No monotherapy switched 126 6 (1-12)   25.4 (18.7-32.1) 44.4 (28.3-60.5)
Triplet 111 6 (2-14)     45.8 (19.2-72.4)1  65.2 (43.5-87.0)1

Monotherapy switched   35 9 (5-14) NR1 NR1
No monotherapy switched   76 6 (2-11) 24.9 (9.4-40.4) 56.2 (42.0-70.4)
Doublet and triplet 275 6 (1-17)   45.8 (23.8-67.8) 63.8 (41.4-86.2)
Monotherapy switched   73 8 (3-17) NR1 NR1
No monotherapy switched 202 6 (1-12)   25.4 (18.3-32.5) 49.4 (35.7-63.1)

1Statistically significance (P < 0.001). NR: Not reached.
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treatment for resectable GC in both Asian and Western 
countries[14-17]. However, D2 lymphadenectomy is a de-
manding technique, requiring rigorous training and a suf-
ficient number of  annual operations to ensure the skill 
of  the surgeons. Unlike Japan and South Korea, many 
institutions in rural areas or small cities in China are not 
specialized centers with appropriate surgical expertise 
and postoperative care. In 2010, out of  2312 consecutive 
GC patients who underwent resection in a high-volume 
cancer center, more than 14 lymph nodes were harvested 
in only 650 (28.1%)[18]. Additionally, although D2 lymph-
adenectomy has become more widespread recently in 
China due to continuing education, the exact proportion 
of  D2 lymphadenectomies throughout the country is 
not yet available. In this study, it was difficult to establish 
the details of  the surgical procedures at other institu-
tions. We were only able to qualify the surgeries by the 
number of  lymph nodes harvested based on the clas-
sification of  the NCCN guidelines in which dissecting a 
minimum of  15 lymph nodes for histologic examination 
is required for both D1 and modified D2 resections[15].

In addition, T4/N3 patients classified according to the 

6th edition of  the AJCC staging system are now classified 
as stage Ⅱ-ⅢC in the updated 7th edition. Although they 
lacked distant metastasis, these patients were previously 
regarded as stage Ⅳ and thus were not enrolled in clini-
cal studies of  adjuvant therapies such as the ACTS GC 
and CLASSIC studies. However, these so-called “stage 
Ⅳ-M0” patients comprise a significant fraction of  the 
patients in China. Therefore, these two large-scale phase 
Ⅲ studies are still far from solving the known challenges 
in clinical practice such as non-ideal surgeries and more 
patients at later stages. We hope that this retrospective 
study which conducted analyses using the definitions of  
the 7th edition of  the AJCC staging system will provide 
complementary data for oncologists not only in China, 
but also in nations where D2 lymphadenectomy is lim-
ited to some extent. Patients were consecutively enrolled 
at a single center, but they were drawn from throughout 
China for consultation or treatment. Thus, the findings 
should be applicable to clinical practice nationwide.

Age was not well balanced between the two arms of  
surgery alone and surgery with adjuvant chemotherapy, 
with more elderly patients in Arm S. However, in the sub-
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Figure 2  Kaplan-Meier curves of disease-free survival (A) and overall survival (B) in patients with monotherapy switched or not. P-value by Log-rank test. A: 
Disease-free survival: Not reached vs 25.4 mo, p = 0.000; B: Overall survival: Not reached vs 49.4 mo, p = 0.005.
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Figure 3  Kaplan-Meier curves of disease-free survival (A) and overall survival (B) in patients treated with ≥ 8 cycles or not. P-value by Log-rank test. A: 
Disease-free survival: Not reached vs 25.8 mo, p = 0.001; B: Overall survival: Not reached vs 56.1 mo, p = 0.002.

Deng W et al . Analysis of adjuvant chemotherapy for resected gastric cancer



group of  patients over 65 years of  age (n = 45), no dif-
ferences in the OS or DFS were observed between Arm 
S and Arm A. It is unlikely that the age imbalance influ-
enced the results of  the overall analysis. Patients in Arm 
S tended to be at earlier pathological stages, although this 
trend was not statistically significant. In general clinical 
practice, oncologists are less likely to prescribe chemo-
therapy for older patients or patients at relatively earlier 
stages because requests from patients and their families 
would interfere with the doctors’ decisions under such 
circumstances.

In general, adjuvant chemotherapy in this 12-year 
retrospective study was safe and effective in prolong-
ing the 5-year OS and DFS. Following the exclusion of  
stage Ⅰ patients, the survival benefit remained significant 
in stage Ⅱ/Ⅲ patients according to the 7th edition of  the 
AJCC staging system. This benefit was also confirmed 
on multivariate analysis, which showed a risk reduction 
in patients who received adjuvant therapy. Currently, no 
further data on adjuvant chemotherapy in prospective 
studies using the 7th edition of  the AJCC staging sys-
tem are available. Based on this study, it is reasonable to 
deduce that patients classified as stage Ⅱ/Ⅲ under the 
new staging system are also likely to benefit from post-
operative chemotherapy.

Surprisingly, no significant difference in survival was 
found among monotherapy and doublet and triplet 
regimens, while patients who switched to monotherapy 
or underwent ≥ 8 cycles of  chemotherapy experienced 
prolonged DFS and OS by up to 2-fold. These results 
were consistent with the findings from the ACTS GC 
study in which the OS correlated with the duration of  
TS1 administration[19]. Considering that only 67% of  the 
patients completed adjuvant chemotherapy in both the 
ACTS GC and CLASSIC studies, proper timing of  treat-
ment modification and an adequate duration of  adjuvant 
treatment might be more effective in producing survival 
benefit than high-dose chemotherapy or combinations 
of  stronger or more chemotherapeutic agents.

Subsequent to fluoropyrimidines and platinum, pacli-
taxel sequenced with oral fluoropyrimidines was tested 
in Yoshida’s large-scale randomized phase Ⅲ study (the 
SAMIT trial), but it failed to show a survival benefit 
superior to monotherapy with oral fluoropyrimidines[20]. 
In our study, various chemotherapeutic agents, includ-
ing taxane-, platinum-, epirubicin-, or etoposide-based 
regimens, did not show any significant differences in 
survival benefit. These results was supported by an 
inter-trial comparison between the ARTIST and CLAS-
SIC studies[21]. After standard D2 gastrectomy, patients 
receiving 6 cycles of  cisplatin/capecitabine, the control 
group in the ARTIST study, showed a 3-year DFS, which 
was similar to patients receiving 8 cycles of  oxaliplatin/
capecitabine in the CLASSIC study. Consequently, fluo-
ropyrimidines with or without platinum (either cisplatin 
or oxaliplatin) is considered effective and safe as adju-
vant therapy, even for patients who did not receive stan-
dard D2 lymphadenectomy. New agents such as taxanes 
and even trastuzumab for HER2-overexpressing tumors 
should be studied in future explorative trials based on 

molecular pathological classification systems or the ef-
ficacy of  predictive biomarkers.

In conclusion, this retrospective study was comple-
mentary to large-scale phase Ⅲ prospective trials which 
demonstrated the efficacy and safety of  postoperative 
platinum with fluoropyrimidines in stage Ⅱ/Ⅲ gastric 
cancer patients under the updated 7th edition AJCC stag-
ing system after curative gastrectomy with standard or 
limited lymphadenectomy. Necessary treatment modi-
fications and adequate treatment durations are recom-
mended in adjuvant settings.
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