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Introduction

The incidence and mortality rate of gastric cancer have 
decreased dramatically over the past several decades 
[1]; nonetheless, the disease remains a major public 
health issue as the fourth most common cancer and 
the second leading cause of cancer death worldwide 
[2]. Radical surgery in combination with systemic 
lymph node dissection is the current treatment of 
choice for gastric cancer [3]. The two major systems 
used for staging are the Japanese classifi cation of gastric 
cancer (JCGC), which is currently in its thirteenth 
edition (corresponding to the second English version) 
[4], and the International Union Against Cancer 
(UICC)/TNM classifi cation system, which is in its 
sixth edition [5]. These staging systems are constantly 
evolving due to periodic validation studies. The aim of 
the present study was to evaluate the ability of these 
two systems to predict survival in light of the latest 
postoperative survival results and to propose improve-
ments for a better prognostic stratifi cation for gastric 
cancer.

An apparent difference between the JCGC and UICC 
systems lies in the way lymph node metastasis is evalu-
ated. Whereas the JCGC system evaluates the extent of 
anatomical lymphatic spread, the UICC system takes 
into account only the number of positive nodes. Several 
previous studies evaluating which of these two systems 
is superior have been controversial [6–10]. The most 
recent surgical outcomes, based on the long-term follow-
up of gastric cancer patients in 113 top Japanese hospi-
tals, were reported according to the JCGC system [11]. 
However, the 5-year survival rates of the subgroups in 
each stage were not shown; thus, the report did not 
include validation of staging. The aim of the present 
study was to validate both the JCGC and UICC staging 
systems from a prognostic point of view and to discuss 
problems related to these staging systems for the clinical 
assessment of gastric cancer.

Abstract
Background. The two major staging systems for gastric cancer, 
the Japanese classifi cation of gastric cancer (JCGC) and the 
International Union Against Cancer (UICC) TNM system, 
are periodically revised as a consequence of critical validation 
studies in light of newly accumulated clinical data. This study 
aimed to validate and improve upon the current versions for 
a better prognostic stratifi cation of gastric cancer.
Methods. One thousand and ten gastric cancer patients who 
underwent tumor resection were enrolled at the Kitasato 
University Hospital for staging validation. According to the 
JCGC stage, the patients consisted of stage IA (n = 453), IB 
(n = 185), II (n = 119), IIIA (n = 75), IIIB (n = 51), and IV 
(n = 127).
Results. Regarding consistency between the JCGC and the 
UICC system, the results were: for patients in stage IA (100%), 
IB (98%), II (84%), IIIA (51%), IIIB (24%), and IV (64%). 
The JCGC system was superior to the UICC system for the 
prognostic stratifi cation of stage IIIA, IIIB, and IV cancers; 
we therefore used the JCGC system for prognostic validation 
according to depth of invasion in cancers of the same stage. 
Stage II and IIIA cancers were heterogeneous for prognosis 
according to depth of invasion, and the outstanding difference 
was found between the muscularis propria (MP) and subse-
rosa (SS), which are both classifi ed as pT2 in the JCGC system. 
MP cancer represented an earlier property of gastric cancer 
rather than an advanced one. A proposed novel staging system 
adjusted for this heterogeneity provided a clearer stratifi ca-
tion of prognosis with a homogeneous prognostic distribution 
within each stage.
Conclusion. Our fi ndings revealed that invasion into the MP 
has an earlier propensity than expected, and a novel staging 
system taking this into account may provide a better stratifi ca-
tion of prognosis than the current systems.
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Patients and methods

Our study of staging validation was designed as a 
retrospective study for a total of 1010 patients who 
underwent gastrectomy at Kitasato University Hospital 
between January 1, 1990, and March 31, 2002, and were 
followed for at least 5 years. Double cancers, surgical 
deaths, and deaths caused by other diseases were not 
included in the prognostic analysis. According to the 
JCGC, the stages of the 1010 gastric cancer patients 
were: IA (n = 453), IB (n = 185), II (n = 119), IIIA (n = 
75), IIIB (n = 51), and IV (n = 127). Clinical parameters 
in all patients were informative for the latest classifi ca-
tions, i.e., those in the thirteenth edition (second English 
edition) of the JCGC [4] and the sixth edition of the 
UICC/TNM staging system [5], including prognostic 
information on disease-specifi c death (Table 1). Eight 
hundred and eighty-three patients with stage IA to IIIB 
disease underwent R0 curative surgery, and patients 
with stage IV underwent gastric cancer resection, as 
previously described [12]. Of the 127 stage IV gastric 
cancer patients, R0 gastrectomy was performed in 37, 

and R1/R2 in 90. The patients with R1/R2 gastrectomy 
showed distant metastases (n = 7), peritoneal dissemina-
tion and/or positive cytology (n = 67), and/or lymph 
node metastasis of more than N3 (n = 67).

Staging was determined using both the JCGC and the 
UICC staging systems. In patients with multiple lesions 
in the stomach, the lesion which invaded the deepest 
layer of the stomach or which had the largest diameter 
when multiple lesions invaded the same layer was 
considered representative. Nodal status, including the 
number of metastatic nodes, was reviewed from pathol-
ogy records. Metastasis was found histologically in 
3562 lymph nodes (range, 0 to 61 metastatic nodes/
patient; average, 3.5 metastatic nodes/patient [including 
pN0 patients]), and at least 16 metastatic nodes were 
extracted in the individual cases.

Statistical computations were performed using the 
SAS software package StatView, version 5.0 (SAS Insti-
tute, Cary, NC, USA). A result was considered statisti-
cally signifi cant when the P value was less than 5% 
(P < 0.05). The time of follow-up was calculated from 
the surgery date. Disease-specifi c survival (DSS) was 

Table 1. Distribution of pTNM factors in 1010 gastric cancer patients undergoing 
gastrectomy

Parameters No. of patients Percentage

pT factor (JCGC, UICC)
 Mucosa (M, pT1) 296 29
 Submucosa (SM, pT1) 211 21
 Muscularis propria (MP, pT2) 94 9
 Subserosa (SS, pT2) 226 22
 Serosa exposure (SE, pT3) 151 15
 Invasion of adjacent structure (SI, pT4) 32 3
JCGC-pN factor
 pN0 628 62
 pN1 184 18
 pN2 136 13
 pN3 51 5
 M 11 1
UICC-pN factor
 pN0 628 62
 pN1: 1–6 nodes 211 21
 pN2: 7–15 nodes 66 7
 pN3: 16 or more nodes 45 4
 Extraregional lymph node metastasis 60 6
JCGC pStage
 Stage IA 453 45
 Stage IB 185 18
 Stage II 119 12
 Stage IIIA 75 7
 Stage IIIB 51 5
 Stage IV 127 13
UICC pStage
 Stage IA 453 45
 Stage IB 197 19
 Stage II 142 14
 Stage IIIA 64 6
 Stage IIIB 31 3
 Stage IV 123 12
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estimated according to the Kaplan-Meier method and 
results were compared using the log-rank test [13, 14].

Results

Comparison of prognoses between the JCGC and 
UICC/TNM staging systems

The characteristics of the 1010 gastric cancer patients 
included in this study are displayed in Table 1. The 
prognosis of the 453 patients with stage IA disease was 
identical for both systems, and 5-year survival was 
100%. Figure 1A-1 shows the survival curves of the 557 
gastric cancer patients with stage IB to IV disease 
according to the JCGC system. The 5-year survival rates 
were 85.8% for stage IB, 66.8% for stage II, 39.8% for 
stage IIIA, 25.4% for stage IIIB, and 4.7% for stage IV. 
The differences between these curves were statistically 
signifi cant. The survival curves according to the UICC 
system are shown in Fig. 1A-2. The 5-year survival rates 
were 85.8% for stage IB, 60.8% for stage II, 30.8% for 
stage IIIA, 16.1% for stage IIIB, and 10.1% for stage 
IV. Signifi cant differences were found between only 
some of the curves (stages IA and IB, P < 0.0001, data 
not shown; stages IB and II, P < 0.0001; stages II and 
IIIA, P < 0.0001; stages IIIA and IIIB, P = 0.006; stages 
IIIB and IV, no signifi cant difference). The UICC 
system could not differentiate between the prognosis 
for patients with stage IIIB disease and that for patients 
with stage IV in our patient cohort.

All stage IA patients and 98% of stage IB patients 
according to the JCGC were also staged as IA and IB 
by the UICC. However, the agreement rates between 
the two systems at stages II, IIIA, IIIB, and IV were 
84%, 51%, 24%, and 64%, respectively, indicating that 
advanced gastric cancer tended to be evaluated differ-
ently by the two systems. In total, 875 of the 1010 
patients (87%) were staged identically by the two 
systems, and their survival curves (Fig. 1B) were very 
similar to those of all patients staged by the JCGC 
system (Fig. 1A). In 134 patients (13%), staging by the 
two systems disagreed. The survival curves of these 134 
patients according to the two staging system are shown 
in Fig. 1C. The JCGC system maintained a clear strati-
fi cation between the stages, while the UICC system 
failed to do so.

All the patients with stage IB disease according to the 
UICC had T1 (invasion of the submucosa [SM]) cancers 
with Japanese N2 nodal metastasis (thus, JCGC stage 
II) but with six or fewer nodal metastases (thus, UICC 
N1). A considerable number of these patients did not 
survive because of cancer recurrence, suggesting that 
the JCGC N2 classifi cation may be prognostically sig-
nifi cant in early gastric cancer, as we had previously 

reported [15]. On the other hand, of the 123 patients 
with stage IV according to the UICC system, 42 had 
undergone a curative operation, and the stages in these 
42 patients corresponded to stage IB (n = 1), stage II 
(n = 2), and stage III (n = 39) according to the JCGC 
system. These patients showed a relatively good prog-
nosis, and all 3 patients with JCGC stage IB or II disease 
survived for more than 5 years despite each having 
more than 16 metastatic lymph nodes. Of the 36 patients 
with stage IV designated exclusively by the JCGC 
staging system, the UICC stages were: stage II (n = 2), 
stage IIIA (n = 10), and stage IIIB (n = 24). The reason 
for stage IV classifi cation by the JCGC system exclu-
sively was either anatomical node metastasis (n = 23) 
and/or positive cytology (n = 15) (“anatomical node 
metastasis” included perigastric nodal metastasis far 
from the primary tumor [Japanese N3, but UICC N1 or 
N2] such as No. 5 or 6 nodal metastases from the upper 
gastric tumor [n = 15], No. 2 or 4sa nodal metastasis 
from a middle gastric body [n = 5], or No. 2, 4sa, or 4sb 
nodal metastasis from a lower gastric tumor [n = 3]). 
The 23 patients with JCGC N3 lymph node metastasis 
within perigastric nodes showed dismal prognoses (only 
1 patient survived for more than 5 years).

Prognostic heterogeneity in JCGC stages II and IIIA

We examined the prognostic stratifi cation according to 
depth of invasion within each stage, using the JCGC 
staging system (Fig. 2). Stage IB consists of cases involv-
ing invasion of the mucosa (M), submucosa (SM), mus-
cularis propria (MP), and subserosa (SS). There were 
only 2 patients with M cancer with pN1 metastasis, and 
both survived for more than 5 years. Patients with MP 
cancer with no metastasis showed a prognosis similar to 
that for patients with SM cancer with pN1 metastasis. 
On the other hand, patients with MP cancer with no 
metastasis appeared to show a better prognosis than 
patients with SS cancer with no metastasis, but the dif-
ference was not statistically signifi cant (Fig. 2A; P = 
0.11). In stage II, which consists of SM, MP, SS, and 
serosal exposure (SE), prognostic heterogeneity was 
recognized. In this stage, there were two distinct prog-
nostic groups; SM/MP and SS/SE (Fig. 2B; P = 0.027). 
Stage IIIA, which consists of MP, SS, SE, and invasion 
to a adjacent structure (SI), was the most problematic 
stage for exhibiting prognostic stratifi cation according 
to depth of invasion (Fig. 2C). The most remarkable 
fi nding was that patients with MP cancer were all alive, 
even though their number was very small (5 of the 1010 
patients). The second outstanding fi nding was that SI 
cancer showed a relatively better prognosis than 
expected. Finally, in both stages IIIB and IV, there was 
no heterogeneity of prognosis according to depth of 
invasion (Fig. 2C, D).
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Fig. 1A–C. Prognostic comparison of the Japanese classifi -
cation of gastric cancer (JCGC) and International Union 
Against Cancer (UICC)/TNM staging systems in 1010 gastric 
cancer patients. A Disease-specifi c survival of 1010 gastric 
cancer patients after gastrectomy, by Kaplan-Meier analy-
sis, according to: (1) JCGC and (2) UICC staging (stage IA 
not shown). The UICC system showed inferior prognostic 
curves, except in stage IV. B Four hundred and twenty-three 
patients were identically evaluated by both systems, and the 
survival curve was similar to that given by the JCGC system 
alone (stage IA not shown). C One hundred and thirty-four 
patients were differently evaluated by the two systems, and 
the survival curve of the (1) exclusive JCGC system was 
similar to that generated by the JCGC system, with excellent 
stratifi cation for survival (stage IA not shown). However, 
the survival curve generated according to the (2) exclusive 
UICC system did not show good prognostic stratifi cation for 
survival
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Fig. 2A–D. Prognostic analysis according to depth of invasion 
within JCGC stages by logrank test evaluating Kaplan-Meier 
survival curves. Disease-specifi c survival by Kaplan-Meier 
analysis of A, stage IB; B, stage II; C, stage III, separately 
analyzed for stages IIIA (1) and IIIB (2); and D, stage IV. Note 
that stage II and stage IIIA were heterogeneous in prognosis 
even within the same stage
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Proposal for novel JCGC staging system in 
gastric cancer

From our current analysis of the prognostic value of the 
current staging systems for gastric cancer, we propose 
novel subclassifi cations for the JCGC staging system, as 
shown in Fig. 3A. This novel staging system would 
include the following three changes: (1) MP cancer 
should be categorized as stage IB irrespective of lymph 
node metastasis status, (2) SI cancer with no metastasis 
should be categorized as stage II, and (3) there should 
be no subgroups within stage III. Using this system, we 
obtained clearer prognostic stratifi cation according to 
stage by Kaplan-Meier survival analysis (Fig. 3B; stages 

IA and IB; P < 0.0001, data not shown; stages IB and 
II; P < 0.0001; stages II and III; P < 0.0001; stages III 
and IV; P < 0.0001), in which homogeneous prognostic 
distribution was attained. The proposed staging system, 
combined with TN factors, is shown in Fig. 3C.

Discussion

Our analysis revealed that gastric cancer prognosis 
could be better stratifi ed according to depth of invasion, 
classifi ed into three groups, M/SM/MP, SS, and SE/SI 
(Fig. 4); this classifi cation also, in turn, supports the 
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Fig. 3A–C. Proposed novel staging system after validation of 
the JCGC system. A Gastric cancer can be separated into four 
distinct prognostic groups. Note, survival rates according to 
depth of invasion within each stage showed homogeneous 
distribution in the following categories: best prognosis (red 
bars), better prognosis (blue bars), worse prognosis (yellow 
bars), and worst prognosis (green bars). B Our proposed novel 
staging system showed clearer prognostic stratifi cation than 

the present system. A signifi cant difference was found between 
the representative curves (P < 0.0001), and the number distri-
bution was also appropriate. C The proposed novel JCGC 
system would take into account a combination of both depth 
of invasion and lymph node status. M, Invasion of the mucosa; 
SM, invasion of the submucosa; MP, invasion of the muscula-
ris propria; SS, invasion of the subserosa; SE, serosal expo-
sure; SI, invasion to adjacent structure
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Fig. 4. Gastric cancer consists of three distinct prognostic 
groups classifi ed according to depth of invasion

notion that MP cancer may be categorized as an early-
phase cancer rather than being placed in the same cat-
egory as SS cancer. Currently, both the JCGC and 
UICC staging systems assign MP and SS cancers to the 
same T group, although the latest UICC staging system 
subdivided the pT2 category into pT2a (MP) and pT2b 
(SS). Invasion beyond the MP may be a critical point in 
differentiating between early and advanced cancers, as 
seen in Fig. 4. In 2004, Ishigami et al. [16] classifi ed MP 
cancers into MP1, defi ned as invasion of the superfi cial 
layers, and MP2, invasion of the deeper layers, and 
revealed that the incidence of lymph node metastasis 
and the 5-year survival in patients with MP1 gastric 
cancer were similar to those in patients with SM gastric 
cancer. On the other hand, patients with MP2 cancers 
showed more macroscopic signs of advanced cancers, a 
higher frequency of lymph node metastasis, a lower rate 
of operative cure, and marginally shorter survival than 
those with MP1 cancers [16]. These fi ndings suggest that 
the entity MP cancer is rather close to early gastric 
cancer. Our MP patients showed an excellent prognosis, 
with a DSS of about 90%, which is much better than 
that demonstrated by the nationwide registry of gastric 
cancer (NWR-G; 78.4%) in 1991 [11]. The reason for 
this better result may refl ect the inclusion of more MP1 
cancers in our study than in the NWR-G data; thus, 
consideration of MP1 vs MP2 may be helpful for more 
accurate staging, and these categories should be vali-
dated in the near future.

In the present study, our data suggest that, from a 
prognostic point of view, MP cancer may be assigned to 
stage IB irrespective of lymph node metastasis. However, 
the number of patients was too small to make a fi rm 
conclusion, and further validation remains necessary. 
The 5-year survival rates of stage IB and stage II patients 
in our study were 85.8% and 66.8%, respectively, a 

result which is similar to those reported in the NWR-G 
(84.7% and 69.1%) [11], suggesting that our treatment 
outcome is consistent with the overall average outcome 
for Japanese patients with stage IB and stage II gastric 
cancer. On the other hand, the prognosis (5-year sur-
vival rate) was worse for stage IIIA patients in our study 
(39.8%) than in the NWR-G (50.1%). The distribution 
of depth of invasion in our pT2/T3 patients (MP : SS : SE 
= 20 : 48 : 32) was different from that in the NWR-G data 
(23 : 32 : 45). Thus, the pathological criteria used to sepa-
rate SS and SE at our institution may have been biased, 
thereby causing the great difference in prognosis 
between MP and SS cancers. An alternative explanation 
is that our data were based on the DSS, while the NWR-
G data were based on overall survival.

In this study, we also pointed out the excellent fea-
tures of the JCGC staging system. The three important 
comparative studies so far of the JCGC and UICC 
staging systems have demonstrated the superiority of 
the UICC system for evaluating the contribution of 
lymph node metastasis status to prognosis [6–8]. These 
reports showed that the UICC classifi cation of lymph 
node metastasis by number could further divide the 
prognosis of the identical JCGC stage patients between 
UICC pN1 and pN2, but not vice versa [6, 7]. We per-
formed survival analysis for stage II and stage III 
patients by using UICC pN1 and pN2, and the prognosis 
was clearly stratifi ed by the number of lymph node 
metastases, as previously reported (P = 0.02 and P = 
0.0004, respectively) [6, 7]. In our present study, the 
JCGC and UICC staging systems correlated well with 
each other, suggesting that the anatomical extent of 
lymph node metastasis is closely associated with the 
number of metastatic nodes, and that the dissociative 
(different) cases were characterized by the inferiority of 
the UICC system for prognostic stratifi cation for worse 
prognosis in stage IB and better prognosis in stage IV 
than expected (Fig. 1C [UICC]). As stated earlier in the 
Results section, we demonstrated the superiority of the 
JCGC system over the UICC system in predicting the 
prognosis of JCGC N2 disease in early gastric cancer 
and for consideration of perigastric JCGC N3 nodules 
and/or cytology factors in advanced gastric cancers. The 
most intriguing issue is that these fi ndings involve ana-
tomical considerations, for which the JCGC system is 
most suited.

In conclusion, the UICC pN classifi cation is a defi ni-
tive prognostic factor within the same JCGC stage, as 
previously reported [6, 7]. Thus, for a more consistent 
stratifi cation of patient prognosis, it would be benefi cial 
to consider the number of involved nodes, in combina-
tion with the anatomical considerations given by the 
JCGC staging system. The present JCGC staging system 
should be refi ned by further validation, especially for 
the pT2 categories.



118 K. Yamashita et al.: Validation of gastric cancer staging  

References

 1. Desai AM, Pareek M, Nightingale PG, Fielding JW. Improving 
outcomes in gastric cancer over 20 years. Gastric Cancer 
2004;7:196–203.

 2. Crew KD. Epidemiology of gastric cancer. World J Surg 2006;
12:354–62.

 3. Yokota T, Ishiyama S, Saito T, Teshima S, Shimotsuma M, Yama-
guchi H. Treatment strategy of limited surgery in the treatment 
guidelines for gastric cancer in Japan. Lancet Oncol 2003;4:
423–8.

 4. Japanese Gastric Cancer Association. Japanese classifi cation of 
gastric carcinoma – 2nd English edition –. Gastric Cancer 1998;1:
10–24.

 5. Sobin LH, Witteking Ch, editors. International Union Against 
Cancer TNM classifi cation of malignant tumours. 6th ed. New 
York: Wiley-Liss; 2002.

 6. Ichikura T, Tomimatsu S, Uefuji K, Kimura M, Uchida T, 
Morita D, et al. Evaluation of the New American Joint Commit-
tee on Cancer/International Union against cancer classifi cation of 
lymph node metastasis from gastric carcinoma in comparison with 
the Japanese classifi cation. Cancer 1999;86:553–8.

 7. Fujii K, Isozaki H, Okajima K, Nomura E, Niki M, Sako S, et al. 
Clinical evaluation of lymph node metastasis in gastric cancer 
defi ned by the fi fth edition of the TNM classifi cation in compari-
son with the Japanese system. Br J Surg 1999;86:685–9.

 8. Hayashi H, Ochiai T, Suzuki T, Shimada H, Hori S, Takeda A, 
et al. Superiority of a new UICC-TNM staging system for gastric 
carcinoma. Surgery 2000;127:129–35.

 9. Nio Y, Yamasawa K, Yamaguchi K, Itakura M, Omori H, Koike 
M, et al. Problems in the N-classifi cation of the new 1997 UICC 
TNM stage classifi cation for gastric cancer: an analyisis of over 10 
years’ outcome of Japanese patients. Anticancer Res 2003;23:
697–705.

10. Ikeguchi M, Murakami D, Kanaji S, Ohro S, Maeta Y, Yamaguchi 
K, et al. Lymph node metastasis of gastric cancer: comparison of 
Union International Contra Cancer and Japanese systems. ANZ 
J Surg 2004;74:852–4.

11. Japanese Gastric Cancer Association Registration Committee, 
Maruyama K, Kaminishi M, Hayashi K, Isobe Y, Honda I, et al. 
Gastric cancer treated in 1991 in Japan: data analysis of nation-
wide registry. Gastric Cancer 2006;9:51–66.

12. Yamashita K, Sakuramoto S, Kikuchi S, Katada N, Kobayashi N, 
Watanabe M. Surgical resection of stage IV gastric cancer and 
prognosis. Anticancer Res 2007;27:4381–6.

13. Kaplan EL, Meier P. Nonparametric estimation from incomplete 
observations. J Am Stat Assoc 1958;53:457–81.

14. Cox DR. Regression models and life-tables. J R Stat Soc (B) 
1972;34:187–220.

15. Kikuchi S, Sato M, Katada N, Sakuramoto S, Kobayashi N, 
Shimao H, et al. Surgical outcome of node-positive early gastric 
cancer with particular reference to nodal status. Anticancer Res 
2000;20:3695–700.

16. Ishigami S, Natsugoe S, Miyazono F, Hata Y, Uenosono Y, Sumi-
kura S, et al. Clinical merit of subdividing gastric cancer according 
to invasion of the muscularis propria. Hepatogastroenterology 
2004;51:869–71.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


