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Abstract
With the increase in average life expectancy, the rate of 
occurrence of gastric cancer in elderly patients is also 
rising. While many clinical trials have been conducted 
to examine the effect of chemotherapy treatment 
on gastric cancer, age limits for eligible subjects 
have prevented the establishment of standards for 
chemotherapy in elderly patients with gastric cancer. As 
of March 2009, evidence-based standard chemotherapy 
regimens were established. In the Western world, 
debates centered on the ECF (Epirubicin/cisplatin/5-
FU) or DCF (Docetaxel/cisplatin/5-FU) regimens based 
on the phase Ⅲ randomized controlled trial at the Royal 
Marsden Hospital (RMH) or the V325 study, respectively. 
The JCOG9912 and SPIRITS trials emerged from Japan 
indicating attractive regimens that include S-1 for 
advanced gastric cancer patients. Using these active 
anticancer drugs, the trials that studied the efficacy of 
adjuvant therapies or surgical approaches, such as the 
Int-116/MAGIC/ACTS-GC trials, have actually succeeded 
in demonstrating the benefits of adjuvant therapies 
in gastric cancer patients. For cases of gastric cancer 
in elderly patients, treatment policies should consider 

these studies while analyzing not only the therapeutic 
effects but also drug toxicity, individual general health 
conditions, and social factors to select treatments that 
emphasize quality of life.
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INTRODUCTION
In 2002, there were an estimated 934 000 new cases 
of  gastric cancer world-wide, accounting for 8.6% of  
all carcinomas, making gastric cancer the fourth most 
common cancer following lung cancer, breast cancer, 
and colorectal cancer. In addition, the mortality rate 
for gastric cancer is only second to that of  lung cancer, 
with approximately 700 000 fatal cases, indicating a 
poor prognosis compared to breast cancer or colorectal 
cancer. With decreases in salt intake due to progress in 
methods of  storing and preserving food, the incidence 
of  gastric cancer is decreasing in many advanced 
countries, however, due to increases in population and 
average age, the number of  afflicted patients in 2010 
is predicted to be approximately 1 100 000 worldwide. 
Areas with a high incidence rate of  gastric cancer include 
East Asia, Eastern Europe, and South America, while 
the incidence of  gastric cancer is low in Africa, South 
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Asia, North America, Australia and New Zealand[1].
Japan has the highest incidence rate of  gastric cancer 

in the world, despite a decrease since 1990, and gastric 
cancer remains the most common form of  cancer in 
relation to site of  organ[2]. Patients 65 years or older 
account for two-thirds of  all cases, while patients 70 years 
or older constitute half  of  all cases; thus the treatment of  
gastric cancer in elderly patients has become a particularly 
important issue in countries with a large elderly 
population.

Regarding chemotherapy for gastric cancer, many 
clinical trials have been conducted to establish standard 
treatments. However, many of  these clinical trials impose 
age limits for eligible subjects, targeting subjects up to 
75 years of  age in most cases, and cases with impaired 
organ function, which are common among elderly 
patients, are excluded. Therefore, it is difficult to evaluate 
the efficacy and safety of  chemotherapy treatment for 
gastric cancer in elderly patients using only the results 
from these clinical trials. In this manuscript, we first 
review standard evidence-based chemotherapy for 
gastric cancer in both the West and Japan, and then we 
discuss the clinical potential of  therapeutic applications 
and future prospects for elderly gastric cancer patients.

APPROACHES TO CHEMOTHERAPY FOR 
ELDERLY PATIENTS
It must first be noted that in chemotherapy for elderly 
patients functional impairments of  the liver, kidneys, 
and lungs, which provide the main metabolic and 
excretory routes for drugs, can cause increases in blood 
concentrations that easily result in adverse reactions. Key 
organ functions deteriorate with age, but the level of  
deterioration varies greatly among individuals and the 
indication of  chemotherapy cannot be determined on the 
basis of  chronological age alone. If  a patient’s performance 
status is good and their key organ functions are maintained 
and there are no uncontrollable complications, it is 
considered possible to perform standard chemotherapy 
even with elderly patients. However, in some cases, 
unexpected adverse events occur in elderly patients due 
to functional deterioration that was not apparent from 
laboratory test values. Thus, a thorough understanding 
of  adverse events that can be caused by anticancer drugs, 
together with careful observation and quick responses to 
adverse reactions, is required in elderly patients.

CHEMOTHERAPY FOR INOPERABLE OR 
RECURRENT GASTRIC CANCER
In a randomized comparative study of  non-resectable 
or recurrent (far advanced) gastric cancer subjects, 
which were not thus indicative of  surgical treatment, 
with a performance status (PS) of  0-2 in a symptomatic 
therapy (best supportive care, BSC) group not receiving 
anticancer drugs and a chemotherapy group receiving 
anticancer drugs, survival time was extended in the 
chemotherapy group, thus confirming the usefulness of  

chemotherapy in gastric cancer[3-5]. It has therefore been 
accepted that chemotherapy should be the first option 
for cases of  far advanced gastric cancer with relatively 
good general health conditions.

The response rate for single agents that have been 
conventionally used for far advanced gastric cancer, such 
as 5-fluorouracil (5-FU), cisplatin (CDDP), adriamycin 
(ADR), epirubicin (EPI), and mitomycin C (MMC), is 
generally approximately 10% to 20%, and studies of  
combination therapies have been conducted to obtain 
higher therapeutic effects[6]. On the other hand, regimens 
such as 5-FU + ADR + MMC therapy (FAM therapy), 
5-FU + ADR + methotrexate therapy (FAMTX therapy), 
5-FU + CDDP therapy (CF therapy), 5-FU + leucovorin 
therapy (FL therapy), EPI + CDDP + 5-FU (ECF 
therapy), and irinotecan + CDDP therapy have obtained 
higher response rates of  approximately 30% to 50% in 
phase Ⅱ studies. Life prolongation and/or quality of  life 
(QOL), however, do not necessarily correlate with these 
response rates. Any such correlation must be ultimately 
verified in a phase Ⅲ comparative study for promising 
regimens using survival time and QOL as indices.

The results of  one milestone comparative study 
conducted by the European Organization for Research 
and Treatment of  Cancer (EORTC) indicated that 
FAMTX therapy is superior to FAM therapy[7], but in 
a subsequent randomized controlled trial (RCT) at the 
Royal Marsden Hospital (RMH), ECF therapy was 
shown to be further superior to FAMTX therapy in 
both the response rate and survival time (Figure 1A)[8].  
In the ECF regimen, EPI was chosen instead of  ADR 
because of  its lower toxicity. Grade 2 alopecia representing 
pronounced or total reversible hair loss is characterized by 
Anthracyclins (EPI or ADR)-including regimens (Table 1). 
Based on these results, in Europe, ECF therapy has been 
considered the standard treatment. Recently, however, in a 
two by two design, a comparative study of  EPI-included 
therapy (Real-2) was conducted, using combinations such 
as EPI + CDDP + capecitabine or 5-FU therapy (ECX 
or ECF therapy), and EPI + oxaliplatin + capecitabine 
therapy or 5-FU (EOX or EOF therapy), and the best 
combination was shown to be capecitabine and oxaliplatin 
with EPI (EOX therapy), which overcame ECF therapy 
with a hazard ratio for death of  0.80 (95% CI, 0.66-0.97, 
P = 0.02)[9] (Figure 1A).

On the other hand, in the V325 study in the United 
States, docetaxel + CDDP + 5-FU therapy (DCF 
therapy) was shown to produce significantly improved 
results compared to CF therapy in both response rate 
and survival time[10], and it is now considered to be one 
of  the standard treatments (Figure 1B). This therapy 
has a significantly increased toxicity, however, exceeding 
grade 3 (neutropenia of  82%, diarrhea of  21%, nausea/
emesis of  19%, anemia of  18%, lethargy of  up to 19%, 
and thrombocytopenia of  8%, as shown in Table 1).

Using the results of  a meta-analysis, Wagner et al[11] 

reported that combination therapy is more effective 
than single-agent therapy, and that therapy with a three-
drug regimen is more effective than therapy with a two-
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drug regimen. In addition, the Swiss Group for Cancer 
Research conducted a phase Ⅱ trial to compare ECF 
therapy, docetaxel + CDDP therapy (DC therapy), and 
DCF therapy. They reported that the response rate was the 
best for DCF therapy, though there were no differences in 
survival times, putatively due to a small number tested in 
the phase Ⅱ trial[12] (Figure 1A). From the results of  these 
clinical trials, in Europe and the United States, combination 
therapy using two or three drugs is considered standard 
treatment for cases with relatively good general health, 
but neither the Wagner et al[11] nor the Swiss group study 
discussed therapeutic effects or safety for patients in 
different age groups, and thus the best Western regimens 
for elderly patients remain elusive.

Trumper et al[13] analyzed the relationship between 
age (70 years older and under 70 years old) and 
therapeutic effects and safety in 1080 cases that had 
been registered in 3 studies conducted in the United 
Kingdom. Although some treatment methods included 
only a small number of  subject cases aged 70 years or 
older, suggesting caution in evaluation, in all treatment 
methods [including regimens of  CDDP (platinum-
containing regimen), ECF therapy, 5-FU continuous 
intravenous infusion (PVI 5-FU) ± MMC therapy, and 
FAMTX therapy], there were no differences in either the 

therapeutic effects (response rate and survival time) or 
toxicity between either age group, and treatments were 
considered to be useful even for those aged 70 years or 
older. From this data, age may not be a serious issue to 
consider in administrating chemotherapy.

In Japan, independent clinical trials have studied 
treatment methods for far advanced gastric cancer 
(Figure 1B). In the JCOG 9205 study conducted in the 
1990s[14], tegafur-uracil (UFT) + MMC (MC) therapy 
and CF therapy were evaluated and compared to 
monotherapy with 5-day continuous intravenous infusion 
of  5-FU (5-FU ci). There were no significant differences 
in survival time, which was the primary endpoint, 
although CF therapy yielded a superior response rate. 
Therefore, in Japan, 5-FU ci has been considered to be a 
standard therapy until recently.

S-1, an oral fluorinated pyrimidine drug developed in 
Japan in the 1990s, has obtained response rates exceeding 
40% when used as a single agent, which is comparable 
to the response rates for conventional combination 
therapy[15,16], and there were high expectations that it 
would be a useful treatment method for advanced and 
recurrent gastric cancer. In the JCOG 9912 study, the 
noninferiority of  single S-1 therapy compared to 5-FU ci 
and the superiority of  irinotecan + CDDP therapy were 

Sakuramoto S et al . Chemotherapy potential in elderly gastric cancer patients

FAMTX ECF    EOX CF DCF S1 CS

Anemia      10   8.0-13.1      8.6 26   18   4.0-12.8 26
Thrombocytopenia        8 4.0-4.7      5.2 13     8 0.0-1.3   5
Neutropenia      58 36.0-41.7    27.6 57   82   5.6-11.0 40
Febrile neutropenia      20 8.0-9.3      7.8 12   29 0.0-1.0   3
Diarrhea        7 2.6-6.0    11.9   8   19 3.0-7.7   4
Stomatitis 1.3      2.2 27   21 0.0   1
Hand-foot syndrome        1 3.0-4.3      3.1 0.0   0
Nausea and vomitting        5 10.2-17.0    11.4 17   14 1.0-5.6 11 and 4
Peripheral neuropathy 0.4      4.4   3     8 2.0   0
Lethargy 16.6    24.9 14   19 2.0-5.1   4
Alopecia1      42 44.2-56.0    28.8
Increased creatinine        3 1.0 0.0   0
Ref.        [8] [8,9]      [9] [12]   [12] [16,17] [16]

Table 1  Grade 3/4 side effects in active regimens for advanced gastric cancer

1Alopecia is grade 2 according to CTCAE ver2. FAMTX: 5-FU/Adriamycin/Methotrexate; ECF: Epirubicin/cisplatin/5-FU; EOX: Epirubicin/Oxaliplatin/
Capecitabine; CF: Cisplatin/5-FU; DCF: Docetaxel/cisplatin/5-FU; CS: S-1/Cisplatin.

DCF > ECF ns EXO

2007 SAKK 2008 Real-2

DCF      Phase Ⅱ ECF EOX

2000 EORTC 1997 RMH
CF
ELF

FAMTX ECF

1997
Sweden

BSC

FAMTX

1991 EORTC

FAM

1993 Brazil

USA CS1 Japan

2009 FLAGS

CS

2008 SPIRITS
CS S-1DCF

2006 V-325

DCF CF 5-FU S-1

2000 EORTC ELF
> UFTM

FAMTX 2003
JCOG9205

2007 JCOG9912

Figure 1  Phase Ⅲ trials are the most successful for far advanced gastric cancer in Europe (A) and in both United States and Japan (B). Arrows show 
chronological direction. BSC: Best supportive care; FAMTX: 5-FU/Adriamycin/Methotrexate; CF: Cisplatin/5-FU; ELF: Etoposide/Leucovorin/5-FU; FAM: 5-FU/
Adriamycin/Mitomycin-C; ECF: Epirubicin/Cisplatin/5-FU; EOX: Epirubicin/Oxaliplatin/Capecitabine; DCF: Docetaxel/Cisplatin/5-FU; EORTC: European Organization 
for Research and Treatment of Cancer; RMH: Royal Marsden Hospital; SAKK: Swiss Group for Clinical Cancer Research; ns: Not significant. UFTM: UFT/Mitomycin-C;  
CS: S-1/Cisplatin; 1CS regimens in the FLAGS study used 25 mg/m2 of S-1 differently from the SPILITS trial (40 mg/m2 of S-1).
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examined[17]. For overall survival, all other treatment 
methods yielded better results than 5-FU ci, where 
noninferiority of  single S-1 therapy against 5-FU ci was 
confirmed statistically, but the superiority of  irinotecan 
+ CDDP therapy against 5-FU ci was not demonstrated. 
Concerning safety, irinotecan + CDDP therapy lead to 
leukopenia, neutropenia, and loss of  appetite exceeding 
grade 3 at a rate exceeding 30%, while single S-1 
monotherapy had a toxicity equivalent to that of  single 
5-FU therapy and a low incidence rate of  adverse events 
exceeding grade 3 (Table 1)[17].

In the SPIRITS trial, conducted at approximately 
the same time as the JCOG 9912 study, S-1 + CDDP 
(CS) therapy showed significantly better results for 
overall survival and progression-free survival than S-1 
monotherapy[18], where the incidence rate of  leukopenia 
(11%), neutropenia (40%), anemia (26%), nausea (11%) 
and loss of  appetite (30%) exceeding grade 3 was higher 
in CS therapy than in single S-1 monotherapy. Based 
on the results of  these studies, in Japan, CS therapy is 
currently considered a standard therapy for far advanced 
gastric cancer.

Subsequently, a comparative study of  S-1 monotherapy 
and S-1 + irinotecan therapy failed to show a significant 
difference in overall survival[19] and, currently, in a joint 
study in Japan and South Korea, a comparative study of  
single S-1 therapy and S-1 + docetaxel therapy is being 
conducted (Clinical Trials.gov Identifier: NCT00287768). 

Regarding the toxicity of  S-1 (adverse events exceeding 
grade 3), the results of  a post-marketing survey of  3808 
cases showed no differences with the initial survey in the 
incidence rate of  adverse events, which suggests S-1 could 
be a safe agent for advanced gastric cancer. However, 
the incidence rate of  adverse events is high in cases with 
reduced creatinine clearance, thus indicating the need for 
caution when administering drugs in cases with impaired 
renal function, such as in elderly patients[20].

In Japan, treatments using S-1 are taking a leading 
role, and when S-1 is combined with CDDP, the median 
overall survival (MST) exceeds 1 year. Even with S-1 
alone, an MST of  11 mo has been obtained. Although a 
simple comparison is not possible, this exceeds the MST 
of  the three-drug combination therapies used in the 
Western world. In addition, while dosages of  S-1 need 
to be reduced due to the effects of  racial differences in 
CYP2A6 gene polymorphisms in Europe and the United 
States[21], a Phase Ⅰ/Ⅱ study has obtained an MST of  
10.4 mo, and a global Phase Ⅲ study (FLAGS study) 
comparing CF therapy with CS therapy revealed that S-1 
did not show a significant benefit for survival compared 
to 5-FU in combination treatments of  CDDP, however, 
many side effect was clearly reduced[22]. Its use is likely 
considered to be one of  the most promising standard 
treatments around the world.

The proportion of  elderly patients in recent phase Ⅲ 
clinical trials on far advanced gastric cancer worldwide 
is shown in Table 2. Only the SPIRITS trial disclosed 
the actual proportion of  elderly patients 70 years old or 
over (17%) and, interestingly, recent studies have tended 

to include more elderly patients. These findings may 
suggest that chemotherapy has been judged as feasible 
even for elderly patients. It is important to expand the 
number of  treatment options for elderly patients and 
to provide effective and less toxic treatment. In the 
SPIRITS trial, the therapeutic effects of  CS therapy 
were better than single S-1 therapy in the subgroup of  
subjects aged under 60 years (hazard ratio, 0.75; 95% CI, 
0.61-0.92), but no difference in effects were seen in the 
subgroups aged 60-69 years and subjects aged 70 years 
or older[18]. On the other hand, the most recent study 
of  Arbeitsgemeinschaft Internistische Onkologie (AIO) 
revealed that oxaliplatin (FLO therapy) in replacement 
with CDDP (FLP therapy) was significantly effective 
only in patients older than 65 years, suggesting that 
oxaliplatin seemed to be very promising in elderly 
patients with far advanced gastric cancer[18,23].

ADJUVANT CHEMOTHERAPY FOR 
ADVANCED GASTRIC CANCER
When evaluating the indications for postsurgical 
adjuvant chemotherapy in gastric cancer cases, the 
standard options for resection, upon which the 
chemotherapy is based, are important. One problem 
is the range of  lymph node dissection in Europe and 
the United States is different from that in East Asian 
countries, such as Japan. While D2 surgery is a standard 
procedure in East Asia, D2 surgery is not performed as 
standard in Europe or the United States. However, even 
in Japan where D2 surgery is performed as a standard 
procedure with curative intent, the 5-year survival rate 
is 69% in Stage Ⅱ, 50% in Stage ⅢA, and 28% in Stage 
ⅢB[24], which are not satisfactory outcomes for curative 
gastric cancer. Surgery alone does not improve survival 
rates, and therefore it is believed that some level of  
adjuvant therapy is required. There are many reports 
from around the world regarding postoperative adjuvant 
chemotherapy for gastric cancer in which meta-analysis 
has indicated extended survival times[25-30], but none of  
these evaluations used a particular regimen, and it had 
been concluded that examinations based on large-scale 
comparative studies are required.

In an INT-116 study conducted in the United States, 
postoperative adjuvant radiation chemotherapy (5-FU + 
leucovorin + radiation) lead to significant improvements 
in overall survival time and recurrence-free survival 
time and significant reductions in the local recurrence 
rate, compared with cases undergoing surgery only[31]. 
On the other hand, in a Magic trial conducted mainly 
in the United Kingdom, preoperative and postoperative 
chemotherapy (perioperative chemotherapy) with 
ECF therapy, which is even effective for far advanced 
gastric cancer, significantly extended the overall survival 
time and recurrence-free survival time[32]. Based on 
these results, postoperative radiation chemotherapy 
or perioperative chemotherapy with ECF therapy is a 
standard adjuvant therapy in the Western world.

Sakuramoto S et al . Chemotherapy potential in elderly gastric cancer patients
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However, most of  the cases registered in the INT-116 
study were cases that had undergone D0 or D1 surgery, 
with only 10% of  the cases having undergone D2 surgery. 
The cases registered in the Magic trial, however, also 
included cases of  lower esophagus cancer, cases that could 
not undergo surgery, cases that ultimately underwent 
a noncurative resection, and cases of  D1 surgery. In 
addition, the rate of  completion of  postoperative 
chemotherapy was low and the efficacy of  postoperative 
adjuvant chemotherapy remained unclear. It was therefore 
determined that these results could not be applied to 
Japan, where D2 surgery is a standard procedure, and 
it was deemed necessary to examine effective adjuvant 
chemotherapy treatments through comparative studies 
using a control group of  patients who underwent surgery 
only[33]. In the ACTS-GC, which was started in 2001, 
the usefulness of  postoperative adjuvant S-1 therapy 
was examined, and interim analysis results indicated that 
overall survival in the surgery + S1 group was significantly 
better than in the surgery alone group[34]. Based on 
these results, postoperative adjuvant chemotherapy with 
the administration of  S-1 alone is considered to be a 
standard option in Japan. In addition, in the AGTS-GC 
approximately one-fourth of  the registered cases were 
elderly subjects aged 70 to 80 years old (Table 3). In a 
subgroup analysis, the administration of  S-1 showed 
significant effects for younger cases aged under 60 years 

old, but there were no statistically significant better 
therapeutic effects in cases aged 60 or older. A similar 
tendency has also been observed in the Magic trial[31]. 
The proportion of  elderly patients in recent milestone 
phase Ⅲ clinical trials on adjuvant therapy around the 
world is shown in Table 3. It may be useful to consider 
this information in making decisions on elderly patients 
continuing adjuvant chemotherapy if  patients have severe 
side effects.

The INT-116 study found that in cases undergoing 
radiation chemotherapy, hematotoxicity exceeding 
grade 3 was observed in 54% of  the cases and digestive 
toxicity was observed in 33%, while in cases undergoing 
postoperative ECF therapy in the Magic trial, neutropenia 
exceeding grade 3 was observed in 28% of  the cases, 
leukopenia in 17% of  the cases, nausea in 12% of  the 
cases, and emesis in 10% of  the cases. On the other hand, 
in the ACTS-GC, for cases with toxicities exceeding grade 
3 due to S-1 therapy, loss of  appetite was observed in only 
6% of  the cases, nausea in 3.7% of  the cases, and diarrhea 
in 3.1% of  the cases, and hematotoxicity was mild. In areas 
where D2 surgery is not a standard procedure, the results 
of  this study are not directly applicable. For example, we 
have to allow for differences of  overall survival in the 
surgery alone group of  the 3 trials; i.e. 3-year survival 
of  ACTS-GC trial (70.1%), 3-year survival of  INT 0116 
trial (41%), and 5-year survival of  MAGIC trial (23%), in 

Publication Trial Regimens OS 
(number)

Selected 
regimens

Median Age 
range

Proportion of 
elderly patients (70 
years old or over)

Ref. Country

1991 EORTC 5-FU/Adriamycin/MMC (FAM)    4 (79) FAMTX 58 23-69 No information [7] EORTC
5-FU/Adriamycin/Methotrexate (FAMTX)    6 (81) 57 28-77

1993 Murad et al FAMTX    9 (30) FAMTX 58 26-72 No information [3] Brazil
Best supportive care (BSC)    3 (10) 57 30-71

1995 Pyrhönen 
et al

5-FU/Epirubicin/Methotrexate (FEMTX)    12.3 (21) FEMTX 58 42-75 No information [5] Finland
BSC 3.1 (20) 58 42-71

1997 Glimelius 
et al

5-FU/Leucovorin/Etoposide (FLE)    8 (31) ELF 64 45-75 No information [4] Sweden
BSC    5 (31) 63 40-74

1997 Webb et al EPI/CDDP/5-FU (ECF)   8.9 (111) ECF 59 35-79 No information [8] UK
FAMTX   5.7 (108) 60 29-78

2000 Vanhoefer 
et al

FAMTX   6.7 (133) Similar 
efficacy

58 30-74 No information [44] EORTC
ELF   7.2 (132) 59 25-74
5-FU/CDDP (FUP)   7.2 (134) 57 24-74

2003 JCOG9205 5-FU   7.1 (105) 5-FU 63 27-75 No information [14] Japan
5-FU/CDDP (CF)   7.3 (105) 63 19-75
UFT/MMC    6 (70)    60.5 30-75

2006 V325 Docetaxel/CDDP/5-FU (DCF)   9.2 (227) DCF 55 26-79 24%-25%1 [10] USA
CDDP/5-FU (CF)   8.6 (230) 55 25-76

2007 JCOG9912 S1 11.4 (234) S1 64 39-75 No information [17] Japan
5-FU 10.8 (234) 63 24-75
CPT11/Docetaxel 12.3 (236) 63 32-75

2008 SPIRITS S1    11 (150) S1/CDDP 62 28-74 17% [18] Japan
S1/CDDP (CS)    13 (148) 62 33-74

2008 REAL-2 EPI/CDDP/capecitabine (ECX)   9.9 (241) EOX 64 25-82 No information [9] UK
ECF   9.9 (249) 65 22-83
EPI/oxaliplatin/capecitabine (EOX) 11.2 (239) 62 25-80
EPI/oxaliplatin/5-FU (EOF)   9.3 (235) 61 33-78

2008 Al-Batran 
et al

5-FU/LV/Oxaliplatin (FLO) 10.7 (112) FLO 64 33-86 41%-45%2 [23] AIO
5-FU/LV/CDDP (FLP)   8.8 (108) 64 27-85

Table 2  Phase Ⅲ milestone trials of chemotherapy for far advanced gastric cancer and information of the elderly patients

1This is proportion of patients with 65 years old or over; 2This is proportion of patients over 65 years old.
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order to interpret the survival data. However, if  treatment 
including locally controlled surgery for gastric cancer is to 
be performed, postoperative adjuvant chemotherapy with 
S-1 therapy may be an optimal treatment method that can 
provide lower toxicity and effects for extending a patient’s 
survival time.

CLINICAL POTENTIAL AND FUTURE 
PROSPECTIVE FOR ADVANCED GASTRIC 
CANCER IN ELDERLY PATIENTS
There has been no meta-analysis describing the effect 
of  age on chemotherapy in gastric cancer, however, 
several subset analyses of  the phase Ⅲ milestone trials 
elucidated the effect of  age on chemotherapy, such as 
both the SPIRITS trial[18] and ACTS-GC[34], and recently 
emerging AIO study examining both FLO versus FLP[23].

The  for mer  two t r i a l s  conducted  in  Japan 
demonstrated that S1 as an adjuvant therapy is more 
effective in younger patients than the elderly, while 
CDDP may not add benefits for elderly patients with 
far advanced gastric cancer. These results suggest that 
the concomitant use of  CDDP is not very effective for 
elderly patients and that S-1 monotherapy might be the 
best standard therapy for elderly patients. In completely 
resected, non-small cell lung cancer (NSCLC), however, 
the effect of  adjuvant CDDP-based chemotherapy 
showed that it should not be withheld from elderly 
patients with NSCLC because it was deemed similarly 
effective in elderly patients as younger patients (hazard 
ratio, 0.87; 95% CI, 0.68-1.11; test for trend: P = 0.42)[35]. 
These results were different from those of  far advanced 
gastric cancer. Additional CDDP is actually shown to 
increase hematological and gastrointestinal toxicities 
in the SPIRITS trials[18], in which grade three-fourths 
neutropenia (16%), anemia (6%), and thrombocytopenia 
(0%) in S1 administered patients were increased to 59%, 
38%, and 8% in CS therapy, respectively. Furthermore, 
grade three-fourths anorexia (9%) and nausea (2%) 
recognized in S1 monotherapy were increased up to 45% 
and 17% in CS therapy, respectively. Nevertheless, such 
side effects cannot be a reason for CDDP administration 
to be withheld in elderly patients if  it is effective for far 
advanced gastric cancer, such as adjuvant administration 
of  CDDP against NSCLC. Further confirmation is 

needed. On the other hand, newly emerging oxaliplatin 
as a regimen in the Western world seems to be more 
effective than CDDP, if  limited to elderly patients, 
suggesting that oxaliplatin might be one of  the most 
recommended regimens for the elderly at present because 
it also reduced toxicity as compared with CDDP[23].

In analyzing the surgical outcomes of  patients with 
gastric cancer who had undergone a radical operation 
with D2 dissection, we have shown that the outcome 
for gastric cancer in elderly patients (aged 60 years old 
or older) was poorer than younger patients (aged under 
60 years old), and the prognostic factor of  age was 
completely independent of  cancer progression, even 
after adjustment for the low degree of  lymph node 
dissection during surgery or differences in the frequency 
of  blood transfusion[36,37]. More intriguingly, diffuse type 
gastric cancer, which is S-1 sensitive[34], tended to show 
great differences in prognosis between elderly and young 
patients, putatively reflecting peritoneal immunity[38]. 
That is, the poor prognoses for gastric cancer in elderly 
patients is associated with unspecified factors that 
cannot be explained with malignancy factors covered by 
the TNM classification. Candidate factors might include 
the cancer immunocompetence of  the host, since cancer 
immune system function is well known to deteriorate 
in the elderly[39], and in the future we can expect the 
possibility of  treatment therapies that take into account 
the decreased immunocompetence of  the host for 
elderly patients with gastric cancer.

It is believed that the lethal effects of  cancer 
chemotherapy against cancer cells are not simply direct 
effects but are also affected by the induced immunity 
derived from dead cancer cells (enhanced cellular 
immunity due to activated cancer antigens). Considering 
that adjuvant effects against gastric cancer were stronger 
in cases of  gastric cancer in younger patients in the ACTS-
GC[34] and the Magic trial[32], additional treatments that 
provide improvement of  immunity may be important for 
elderly patients. In a well-controlled, prospective phase Ⅱ 
trial, it has been shown that Krestin (PSK), which reduces 
TGF-b in a host and improves cancer immunity[40,41], 
drastically improves the prognoses of  patients with 
gastric cancer after a radical operation when it is used 
concomitantly with 5-FU[42]. This suggests that curative 
effects for cancer may be enhanced by combining S-1 
with Krestin, and the efficacy of  such combinations may 

Publication Trials Patient eligibility Successful regimens as 
adjuvant therapy

Adjuvant effect Median Range Proportion of 
elderly patients (70 
years old or over)

Ref. Country

2001 INT-116 Pathological stage 
ⅠB/Ⅱ/Ⅲ/ⅣM0

Surgery + Chemo (5-FU/
LV)-Radiation (45Gy)

9% at 3 years 60 25-87 No information [31] USA

Surgery alone 59 23-80
2006 MAGIC Clinical stage Ⅱ or 

more (M0)
Surgery + perioperative 
EPI/CDDP/5-FU (ECF)

13.6% at 5 years 62 29-85 20.4% [32] UK

Surgery alone 62 23-81 21.3%
2007 ACTS-GC Pathological stage 

Ⅱ/ⅢA/ⅢB
Surgery + S1 10% at 3 years 63 27-80 25.9% [34] Japan
Surgery alone 63 33-80 22.6%

Table 3  Phase Ⅲ milestone trials of adjuvant therapy for gastric cancer after surgical resection and information of elderly patients
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be expected to be higher in elderly diffuse-type gastric 
cancer patients. Currently, there is a multi-institutional, 
prospective, randomized trial being conducted to examine 
the possibility of  using S-1/Krestin and S-1 monotherapy 
as postoperative adjuvant chemotherapy in gastric cancer 
(HKIT-GC)[43]. The results of  this study, which includes 
elderly patients, are eagerly anticipated.

CONCLUSION
Regarding chemotherapy treatment for gastric cancer in 
elderly patients, it is believed that it can be applied as a 
standard procedure as long as the patient’s general health 
conditions are good and organ functions are sufficiently 
maintained. However, it is necessary to take into 
consideration potential deterioration in organ function 
caused by aging, while sufficient care must be provided 
in the follow-up stages of  treatment. In addition, because 
elderly patients are nearing the end of  their lives, they may 
have a different sense of  priorities compared to younger 
or middle-aged patients, and it is necessary to fully 
understand and take into consideration the views of  these 
patients when selecting a treatment method. To improve 
the treatment results of  gastric cancer in elderly patients, 
we may expect the development of  treatment methods 
that take into consideration modification of  unspecified 
factors, such as cancer immunocompetence, in the future.
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