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Abstract

Background: The impact of body mass index (BMI) on the prognosis of patients with colorectal cancer remains
largely unknown, particularly in Asian populations. Therefore, the aim of this study was to examine the influence of
BMI on clinicopathological characteristics and mortality of Chinese colorectal cancer patients.

Methods: The study cohort consisted of 525 patients who were diagnosed with colorectal cancer and underwent
radical surgery at the second hospital of Harbin Medical University between June 2004 and August 2011.
Study participants were divided into two BMI categories: normal weight (BMI <23 kg/m2) and overweight
(BMI ≥23 kg/m2).

Results: Of 525 patients, 208 patients (39.6%) were included in the normal-weight group and 317 patients were
included in the overweight group. During the mean follow-up period of 48.8 months, 89 patients had disease
recurrence and 131 deaths occurred. High BMI was significantly correlated with younger age, presence of diabetes,
alcohol consumption, distal colon tumors, amount of lymph node harvested and pathological stage. No statistically
significant correlation was found between high BMI and progression-free survival (PFS) or overall survival (OS) when
the total group of patients was considered (P = 0.077 and P = 0.701, respectively). Cigarette-smoking patients had
significantly shorter OS than patients who had never smoked (hazard ratio = 1.613, 95% confidence interval = 1.133
to 2.296; P = 0.008), and this difference in OS remained significant in multivariate analysis. Cigarette-smoking
patients did not have significantly different PFS compared with patients who had never smoked.

Conclusion: There was no significant correlation between obesity and outcomes of patients with colorectal cancer.
In addition, our findings support the claims that cigarette smoking may be partially responsible for the divergent
mortality of patients with colorectal cancer.
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Background
The prevalence of obesity and excessive weight has dramat-
ically increased over previous decades, and a further in-
crease is expected in the future [1]. A mounting body of
epidemiological evidence indicates that westernized lifestyle
and resulting overweight or obesity are responsible for the
development of colorectal cancer [2-6]. The observation is
possibly a result of increased insulin resistance and higher
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concentrations of insulin and insulin-like growth factor I,
which promote cell proliferation and inhibit apoptosis
[7-10]. Several molecular mechanisms have been proposed
to explain the relation between body mass index (BMI) and
colorectal cancer risk, including CTNNB1 gene and tumor
microsatellite instability status [11,12].
The impact of obesity on the prognosis of patients

with colorectal cancer is complicated, and a limited
number of studies indicate somewhat different effects
[13-17]. Moreover, the association of BMI with morbid-
ity of colorectal cancer has not been well-characterized
in Asian populations [14,18]. To this end, we examined
the association between BMI-defined obesity and the
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long-term survival of patients who underwent surgery
for colorectal cancer in a Chinese population.
Methods
Patients
We retrospectively studied a total of 525 patients diagnosed
with colorectal cancer who underwent radical surgery at
the second hospital of Harbin Medical University between
June 2004 and August 2011. Patients with any history of
cancer and those who had familial adenomatous polyposis
syndrome or hereditary nonpolyposis colorectal cancer
were excluded from our study. Written consent was
obtained from each patient, and the local ethics committee
of second affiliated hospital of Harbin Medical University
approved this study.
Table 1 Baseline characteristics of patients included in the st

Characteristics All cases Nor

(BMI

No. of patients (%) 525 (100%) 2

Mean age (±SD), years 63.2 ± 11.7 6

Males, n (%) 310 (59%) 11

Diabetes, n (%) 86 (16.4%) 2

Alcohol consumption, n (%) 129 (24.6%) 4

Smoking, n (%) 160 (30.5%) 6

CEA ≥5 ng/ml, n (%) 215 (41.0%) 8

Site, n (%)

Rectum 287 (54.7%) 9

Distal colon 116 (22.1%) 4

Proximal colon 122 (23.2%) 6

Tumor size, n (%)

<5 cm 332 (63.2%) 1

≥5 cm 193 (36.8%) 8

Pathological type, n (%)

Adenocarcinoma 462 (88.0%) 1

others 63 (12.0%) 3

Differentiation, n (%)

Well/moderate 436 (83.0%) 1

Poor 89 (17.0%) 3

Mean nodes analyzed (±SD) 13.6 ± 8.2 1

Lymph node-positive, N (%) 225 (42.9%) 7

Stage, n (%)

I 83 (15.8%) 2

II 192 (36.6%) 9

III 165 (31.4%) 5

IV 85 (16.2%) 3
aBMI, body mass index; CEA, carcinoembryonic antigen.
Data collection
Data collection included family history, smoking history,
history of alcohol consumption, history of diabetes mellitus,
surgical outcomes, clinicopathological factors, chemother-
apy administered and survival. Body weight was measured
on the admission day. BMI was calculated as weight in kilo-
grams divided by height in meters squared. According to
the World Health Organization (WHO) classification for
Asian populations, the patients were categorized as under-
weight (BMI <18.5), normal weight (18.5 ≤ BMI < 23.0),
overweight (23.0 ≤ BMI < 27.5) or obese (BMI ≥27.5) [19].
Because the numbers of patients in the underweight group
and the obese group were small, we divided all patients into
two groups based on a BMI above or below 23.0. Patients
were categorized according to whether they had ever or
never smoked or had ever or never consumed alcohol.
udy according to body mass indexa

mal weight Overweight P

<23 kg/m2) (BMI ≥23 kg/m2)

08 (39.6%) 317 (60.4%)

4.5 ± 12.4 62.4 ± 11.1 0.003

3 (36.5.0%) 197 (63.5%) 0.075

5 (12.0%) 61 (19.2%) 0.029

1 (19.7%) 88 (27.8%) 0.036

1 (29.3%) 99 (31.2%) 0.643

7 (41.8%) 128 (40.4%) 0.741

3.6 × 10–4

8 (47.1%) 189 (59.6%)

3 (20.7%) 73 (23.0%)

7 (32.2%) 55 (17.4%)

0.513

28 (62.5%) 204 (64.4%)

0 (38.5%) 113 (35.6%)

0.166

78 (85.6%) 284 (89.6%)

0 (14.4%) 33 (10.4%)

0.764

74 (83.7%) 262 (82.6%)

4 (16.3%) 55 (17.4%)

4.8 ± 9.0 12.9 ± 7.6 0.007

9 (38.0%) 146 (46.1%) 0.067

0.008

6 (12.5%) 57 (18.0%)

0 (43.3%) 102 (32.2%)

3 (25.5%) 112 (35.3%)

9 (18.8%) 46 (14.5%)



Figure 1 Relationship between body mass index and clinical outcomes of colorectal cancer patients. A, Kaplan-Meier survival curve
demonstrating high BMI was not significantly related to progression-free survival; B, Kaplan-Meier survival curve demonstrating high BMI was not
significantly related to overall survival.
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Treatment of colon carcinoma was primarily by surgi-
cal resection with adjuvant chemotherapy for node-
positive patients and node-negative patients with adverse
pathological features. Most rectal cancer patients with
T3 or T4 tumors were offered neoadjuvant therapy in-
cluding a regimen of 5-fluorouracil and radiation ther-
apy. After surgery, evaluation of fecal occult blood,
carcinoembryonic antigen (CEA) measurement, chest X-
ray, computed tomography (CT) and colonoscopy were
carried out regularly. Recurrence was defined as the earl-
ier date follow-up event, such as elevated CEA or abnor-
mal findings on the CT scan or colonoscopy. The
progression-free survival (PFS) and overall survival (OS)
were defined from the date of diagnosis to the date of
recurrence and death or the latest follow-up,
respectively.

Statistical analysis
Statistical analysis was performed using SPSS version
17.0 software (SPSS, Chicago, IL, USA). All P values are
two-sided. Any difference in clinical features was
assessed using a χ2 test, Mann–Whitney U test and ana-
lysis of variance for continuous variables. Survival was
analyzed using the Kaplan-Meier method and compared
using a logrank test.

Results
Baseline characteristics
Of 525 eligible patients, 28 patients (5.3%) were under-
weight (<18.5 kg/m2), 180 patients (34.3%) were normal
weight (18.5 ≤ BMI < 23.0), 245 patients (46.7%) were
overweight (23.0 ≤ BMI < 27.5) and 72 patients were
obese (BMI ≥27.5). Two hundred eight patients (39.6%)
were included in the normal-weight group (BMI <23.0),
and 317 patients (60.4%) were included in the over-
weight group (BMI ≥23.0). Baseline characteristics and
clinicopathological features are provided in Table 1.
Higher BMI showed a significant correlation with

younger age, presence of diabetes, alcohol consumption,
distal site of colon tumor, less lymph node harvested
and lower stage (Table 1). There were no significant dif-
ferences between the two groups with regard to smok-
ing, serum CEA, tumor size, pathological type and
differentiation grade (Table 1).

Body mass index, smoking and survival
In total, 89 patients (20.2%) without distant metastasis at
diagnosis had disease recurrence after a median follow-up
of 48.8 months (range = 5 to 97 months). The median PFS
was 44 months (range = 3 to 97 months), and five-year OS
was 75.0% for all stages in the whole series. During follow-
up, a total of 131 patient deaths (25%) were encountered,
with an even distribution between the BMI strata (26.0% vs.
24.3%; P = 0.665). No statistically significant correlation
was found between high BMI and PFS or OS when the
total group of patients was considered (P = 0.077 and
P = 0.701, respectively) (Figure 1A and B, Table 2). The PFS
and OS were also similar in the two BMI categories
(P = 0.088 and P = 0.424, respectively), even in the 440-
patient subgroup analysis, which included the patients
without primary metastasis at the time of surgery. Even in
the male and female subcohorts, PFS and OS were similar



Table 2 Mean progression-free survival and overall survival for various characteristics based on Kaplan-Meier analysisa

Variables Mean PFS P Mean OS P

(95% CI) (95% CI)

BMI 0.077 0.701

<23 kg/m2 79.4 (74.6 to 84.2) 71.9 (66.9 to 76.9)

≥23 kg/m2 77.2 (72.9 to 81.4) 75.0 (70.8 to 79.3)

Mean age 0.628 0.727

<60 years 78.9 (74.0 to 83.8) 74.6 (69.6 to 79.6)

≥60 years 78.3 (74.0 to 82.6) 74.0 (69.7 to 78.3)

Gender 0.112 0.043

Male 75.3 (71.1 to 79.6) 71.1 (67.0 to 75.1)

Female 81.3 (76.9 to 86.8) 77.3 (72.0 to 82.6)

Diabetes 0.158 0.884

Yes 70.2 (61.9 to 78.5) 69.2 (60.5 to 77.8)

No 80.3 (76.8 to 83.8) 74.9 (71.3 to 78.4)

Alcohol 0.291 0.088

Yes 75.1 (68.3 to 81.9) 69.2 (62.6 to 75.8)

No 80.1 (76.4 to 83.7) 76.2 (72.4 to 80.0)

Smoking 0.222 0.007

Yes 74.7 (68.5 to 80.9) 67.9 (62.0 to 73.8)

No 80.3 (76.5 to 84.1) 76.9 (72.9 to 80.8)

Site 0.289 0.788

Colon 78.4 (74.0 to 82.8) 73.2 (68.8 to 77.7)

Rectum 77.5 (73.0 to 82.1) 74.0 (69.5 to 78.5)

Tumor size 0.903 0.015

<5 cm 79.8 (75.8 to 83.8) 78.1 (74.0 to 82.3)

≥5 cm 77.4 (72.0 to 82.9) 69.2 (64.0 to 74.4)

Pathological type 0.291 2.5 × 10–4

Adenocarcinoma 79.9 (76.5 to 83.3) 76.7 (73.2 to 80.3)

Others 71.7 (61.5 to 82.0) 59.2 (50.2 to 68.3)

Differentiation 0.112 4.0 × 10–5

Grade 3/4 80.4 (77.0 to 83.9) 78.0 (74.6 to 81.4)

Grade 1/2 67.3 (59.1 to 75.4) 57.1 (49.7 to 64.5)

Lymph nodes harvested 0.910 0.575

≥12 79.3 (74.4 to 84.2) 73.4 (68.4 to 78.5)

<12 76.3 (72.2 to 80.3) 73.0 (69.0 to 77.1)

Lymph nodes positive 1.5 × 10–7 2.0 × 10–13

Positive 67.8 (61.9 to 73.8) 60.9 (55.6 to 66.3)

Negative 85.4 (81.8 to 89.0) 84.6 (80.9 to 88.3)
aBMI, body mass index; CI, confidence interval; OS, overall survival; PFS, progression-free survival.
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according to BMI categories (P = 0.476 and P = 0.407 for
men, respectively; P = 0.110 and P = 0.933 for women,
respectively).
The BMI and cigarette smoking interaction was not sig-

nificant (P = 0.322), indicating that smoking status was not
significantly related to BMI. In both sexes, univariate
analysis revealed that cigarette-smoking patients had
significantly shorter OS than patients who had never
smoked (hazard ratio = 1.613, 95% confidence interval =
1.133 to 2.296; P = 0.007) (Figure 2A, Table 2). Cigarette-
smoking patients did not have significantly different PFS
from patients who had never smoked (P = 0.222) (Figure 2B,
Table 2). In this regard, only 20.8% of patients who had
never smoked died as a result of colorectal cancer five years



Figure 2 Relationship between smoking and clinical outcomes of colorectal cancer patients. A, Kaplan-Meier survival curve demonstrating
cigarette-smoking was related to shorter overall survival; B, Kaplan-Meier survival curve demonstrating cigarette-smoking was not related to
progress-free survival.
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after surgery, as compared with 31.3% of patients who had
smoked. In multivariable analysis, smoking status was a po-
tentially independent factor in OS (P = 0.026) after
adjusting for gender, tumor size, pathological type and
differentiation.

Discussion
The prevalence of excessive weight and obesity worldwide
has been increasing markedly over the past decades [20].
Although the prevalence of obesity remains low in many
Asian countries compared with Western countries, many
Asian countries are experiencing a dramatic rise in the inci-
dence of obesity [1]. Excessive weight and obesity are asso-
ciated with higher risk of many cancers, including
colorectal cancer; however, few studies have focused on the
association between obesity and outcomes of cancer pa-
tients. Moreover, in Asian populations, only two published
studies have examined the effect of obesity on prognosis in
patients with colorectal cancer [14,18].
The results of the limited number of studies regarding

the influence of BMI on the outcomes of patients with
colorectal cancer are often unclear, even if conducted in the
same population. For instance, in a study that comprised a
total of 509 Korean colorectal cancer patients, excessive
weight had a favorable influence on OS compared with the
results obtained for normal-weight participants (P = 0.001),
whereas there was no significant difference in PFS
(P = 0.735) [14]. Contrary to this finding, Moon et al.
reported that there was no association between BMI and
OS (P = 0.210), but the overweight group showed a border-
line decrease in disease-free survival compared with
normal-weight participants (P = 0.064) [18]. These
discrepancies may result from the difference of BMI cat-
egory between the two study populations, aside from the
disparity in sample sizes. In the first study, the participants
were divided into normal-weight and overweight groups
based on BMI of 23 kg/m2, which is the criterion set for
Asian populations. In the latter study, the participants were
divided based on a BMI of 25 kg/m2 according to WHO
criteria for excessive weight. In our study, we divided
525 Chinese participants based on BMI above or below
23 kg/m2 according to the WHO classification for Asian
populations. BMI had no influence on OS or PFS of pa-
tients who underwent surgery for colorectal cancer, which
is inconsistent with the two previous studies.
The influence of BMI on the prognosis of patients with

colorectal cancer is not clear, with the few studies that have
addressed this question showing somewhat disparate
findings. Dignam et al. observed that BMI greater than
35 kg/m2 at diagnosis was associated with an increased risk
for recurrence and death from colon cancer [21]. In the
study by Sinicrope et al., obesity was further categorized as
class 1 (BMI = 30 to 34.9 kg/m2) and class 2/3 (BMI
≥35 kg/m2) [16]. In the class 2/3 obesity group, patients
had worse PFS and OS rates compared with normal-weight
patients. Moreover, patients in this group showed a trend
toward worse PFS in multivariate analysis. One possible ex-
planation for the difference between Western studies and
ours relates to the inclusion of more obese participants in
Western cohorts. Nevertheless, the Irish study showed no
significant difference between obese and nonobese cohorts
regarding survival, which is consistent with our results.
In our study, we found that both past and current

smokers had higher rates of mortality (OS) than patients
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who had never smoked. In multivariate analysis, patients
who had smoked had a 10% increase in the risk of death
after surgery compared with the nonsmoking cohort. In
contrast to our study, the US population-based Cancer
Prevention Study II found that men and women who
smoked cigarettes for 20 or more years experienced higher
colorectal cancer death rates, adjusted for multiple potential
confounders [22]. However, Colangelo et al. reported that
the association between cigarette smoking and colorectal
cancer mortality was stronger in the younger age group
(age <50 years) than in the older age group [23]. In this
study, we did not further stratify the patients by smoking
status, because it was recorded only at baseline.
Conclusion
Our data fail to suggest any significant impact of obesity on
outcomes of colorectal cancer patients. These findings sup-
port the proposal that cigarette smoking may be partially
responsible for divergent colorectal cancer mortality. Be-
sides, there are some limitations that should be considered.
These analyses were based on a retrospective study design,
so the potential for selection bias and missing data, includ-
ing medical history and comorbidities, may have affected
data analysis. Furthermore, BMI is the sole marker of obes-
ity and nutritional status. Baseline information on an-
thropometric measures of body weight was not available.
To better understand the impact of obesity and smoking
on the outcome of colorectal cancer patients, more large-
scale prospective studies are necessary.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
DL and QL carried out statistical analysis and drafted the manuscript. ZY, XH,
WQ and YD participated in the data collection and follow up of all the
patients. BL designed this study and revised the initial manuscript. All
authors read and approved the final manuscript.

Author details
1Department of Gastroenterology, Second Affiliated Hospital of Harbin
Medical University, No. 246 Xuefu Road, Nangang, Harbin 150086, People’s
Republic of China. 2Department of Infectious Disease, First Affiliated Hospital
of Harbin Medical University, Harbin 150086, People’s Republic of China.

Received: 3 May 2013 Accepted: 21 September 2013
Published: 12 October 2013

References
1. Parr CL, Batty GD, Lam TH, Barzi F, Fang X, Ho SC, Jee SH,

Ansary-Moghaddam A, Jamrozik K, Ueshima H, Woodward M, Huxley RR,
Asia-Pacific Cohort Studies Collaboration: Body-mass index and cancer
mortality in the Asia-Pacific Cohort Studies Collaboration: pooled
analyses of 424,519 participants. Lancet Oncol 2010, 11:741–752.

2. Calle EE, Rodriguez C, Walker-Thurmond K, Thun MJ: Overweight, obesity,
and mortality from cancer in a prospectively studied cohort of U.S.
adults. N Engl J Med 2003, 348:1625–1638.

3. Ceschi M, Gutzwiller F, Moch H, Eichholzer M, Probst-Hensch NM:
Epidemiology and pathophysiology of obesity as cause of cancer.
Swiss Med Wkly 2007, 137:50–56.
4. Moghaddam AA, Woodward M, Huxley R: Obesity and risk of colorectal cancer:
a meta-analysis of 31 studies with 70,000 events. Cancer Epidemiol Biomarkers
Prev 2007, 16:2533–2547.

5. Pischon T, Nothlings U, Boeing H: Obesity and cancer. Proc Nutr Soc 2008,
67:128–145.

6. Vrieling A, Kampman E: The role of body mass index, physical activity, and diet
in colorectal cancer recurrence and survival: a review of the literature.
Am J Clin Nutr 2010, 92:471–490.

7. Lieberman DA, Prindiville S, Weiss DG, Willett W, VA Cooperative Study
Group 380: Risk factors for advanced colonic neoplasia and hyperplastic
polyps in asymptomatic individuals. JAMA 2003, 290:2959–2967.

8. Renehan AG, Frystyk J, Flyvbjerg A: Obesity and cancer risk: the role of the
insulin–IGF axis. Trends Endocrinol Metab 2006, 17:328–336.

9. Yu H, Rohan T: Role of the insulin-like growth factor family in cancer
development and progression. J Natl Cancer Inst 2000, 92:1472–1489.

10. Becker S, Dossus L, Kaaks R: Obesity related hyperinsulinaemia and
hyperglycaemia and cancer development. Arch Physiol Biochem 2009,
115:86–96.

11. Morikawa T, Kuchiba A, Yamauchi M, Meyerhardt JA, Shima K, Chan AT,
Giovannucci E, Fuchs CS, Ogino S: Association of CTNNB1 (β-catenin)
alterations, body mass index, and physical activity with survival in
patients with colorectal cancer. JAMA 2011, 305:1685–1694.

12. Campbell PT, Jacobs ET, Ulrich CM, Figueiredo JC, Poynter JN, McLaughlin JR,
Haile RW, Jacobs EJ, Newcomb PA, Potter JD, Le Marchand L, Green RC, Parfrey P,
Younghusband HB, Cotterchio M, Gallinger S, Jendins MA, Hopper JL, Baron JA,
Thibodeau SN, Lindor NM, Limburg PJ, Martínez ME, Colon Cancer Family
Registry: Case–control study of overweight, obesity, and colorectal cancer risk,
overall and by tumor microsatellite instability status. J Natl Cancer Inst 2010,
102:391–400.

13. Healy LA, Ryan AM, Sutton E, Younger K, Mehigan B, Stephens R, Reynolds JV:
Impact of obesity on surgical and oncological outcomes in the management
of colorectal cancer. Int J Colorectal Dis 2010, 25:1293–1299.

14. Min YW, Kim SA, Lee JH, Kim JY, Chang DK, Rhee PL, Kim JJ, Rhee JC, Kim YH:
Overweight is associated with a favorable survival in patients with colorectal
cancer: a prospective cohort study in an Asian population. Ann Surg Oncol
2012, 19:3460–3464.

15. Murphy TK, Calle EE, Rodriguez C, Kahn HS, Thun MJ: Body mass index and
colon cancer mortality in a large prospective study. Am J Epidemiol 2000,
152:847–854.

16. Sinicrope FA, Foster NR, Sargent DJ, O’Connell MJ, Rankin C: Obesity is an
independent prognostic variable in colon cancer survivors. Clin Cancer Res
2010, 16:1884–1893.

17. Soerjomataram I, Thong MS, Korfage IJ, Polinder S, van der Heide A, de Vries
E, Rietjens JA, Otto SJ, van de Poll-Franse LV: Excess weight among
colorectal cancer survivors: target for intervention. J Gastroenterol 2012,
47:999–1005.

18. Moon HG, Ju YT, Jeong CY, Jung EJ, Lee YJ, Hong SC, Ha WS, Park ST, Choi
SK: Visceral obesity may affect oncologic outcome in patients with
colorectal cancer. Ann Surg Oncol 2008, 15:1918–1922.

19. World Health Organization: Physical status: the use and interpretation of
anthropometry: report of a WHO Expert Committee. World Health Organ
Tech Rep Ser 1995, 854:1–452.

20. World Cancer Research Fund, American Institute for Cancer Research (AICR):
Food, Nutrition, Physical Activity, and the Prevention of Cancer: A Global
Perspective. Washington, DC: AICR; 2007. Available at http://eprints.ucl.ac.uk/
4841/1/4841.pdf.

21. Dignam JJ, Polite BN, Yothers G, Raich P, Colangelo L, O’Connell MJ,
Wolmark N: Body mass index and outcomes in patients who receive
adjuvant chemotherapy for colon cancer. J Natl Cancer Inst 2006,
98:1647–1654.

22. Chao A, Thun MJ, Jacobs EJ, Henley SJ, Rodriguez C, Calle EE: Cigarette
smoking and colorectal cancer mortality in the Cancer Prevention Study
II. J Natl Cancer Inst 2000, 92:1888–1896.

23. Colangelo LA, Gapstur SM, Gann PH, Dyer AR: Cigarette smoking and
colorectal carcinoma mortality in a cohort with long-term follow-up.
Cancer 2004, 100:288–293.

doi:10.1186/1477-7819-11-271
Cite this article as: Liu et al.: Association of body mass index and
smoking on outcome of Chinese patients with colorectal cancer. World
Journal of Surgical Oncology 2013 11:271.

http://eprints.ucl.ac.uk/4841/1/4841.pdf
http://eprints.ucl.ac.uk/4841/1/4841.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Patients
	Data collection
	Statistical analysis

	Results
	Baseline characteristics
	Body mass index, smoking and survival

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


