Original Article Korean J Health Promot 2012;12(4):163-169 e pISSN: 2234-2141 e elSSN: 2093-5676

AR QBIOIXIZA HILSA XU7HEISH Zajus oI
4~ 2l A=0H 452 I}

Nonalcoholic Fatty Liver Disease as a Risk Factor for
Cardiovascular Disease: Using the Estimation of Framingham
Risk Score and Carotid Artherosclerosis

Shin-Ho Keum, Keun-Mi Lee, Seung-Pil Jung

Department of Family Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background: Nonalcoholic fatty liver disease (NAFLD) is known to be associated with obesity, type 2 diabetes,
and dyslipidemia and highly related to metabolic syndrome. The purpose of this study was to examine NAFLD
as arisk factor for cardiovascular disease using the Framingham risk score and carotid intima media thickness.
Methods: We examined 189 Korean adults older than 20 years who participated in a health screening test and
had both carotid and abdominal ultrasounds. Patients with viral hepatitis and history of cardiovascular disease
and alcohol consumption (>20 g/day) were excluded. We compared clinical characteristics, the Framingham
risk scores, and carotid intima media thickness according to the presence of nonalcoholic fatty liver disease.
Results: Framingham risk scores and the estimated 10-year risk for coronary heart disease were higher in sub-
jects with NAFLD (11.5+4.7 vs 10.2+4.3 P=0.04, 8.7+7.3% vs 4.9+5.0% P<0.001). Carotid intima media thick-
ness was higher in subjects with NAFLD (0.72+0.18 mm) compared to the controls (0.63+0.15 mm) (P<0.001).
This result persisted significantly after adjusting for age, sex, and the 5 components of metabolic syndrome.
Multiple logistic regression analysis showed that the presence of NAFLD (odds ratio [OR], 2.95; 95% con-
fidence interval [CI], 1.495-5.812) and triglyceride level (OR, 2.06; 95% CI, 1.041-4.066) were independently
related with carotid atherosclerosis.

Conclusions: These results suggest that NAFLD is a risk factor for cardiovascular disease. Physicians should
be mindful of this association when seeing patients with NAFLD.
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. NAFLD(- NAFLD(+
Variables (n=11 5; ) (n=7 4)( ) P
Age, y 53.1+8.9 52.2+8.9 0.501
Male sex, n (%) 60 (52.2) 59 (79.7) <0001
BMI, kg/m2 24.0+2.8 26.6+3.3 <0.001
BP, mmHg

Systolic 118.9+14.9 123.2+14.6 0.043

Diastolic 77.011.4 79.7£10.6 0.101
Fasting glucose, mg/dL 97.2421.8 94.425.5 0.410
HbAlc, % 5.8+0.9 5.9£0.9 0.772
Total cholesterol, mg/dL 205.9+40.6 213.2+44.4 0237
Triglyceride, mg/dL 146.9+103.4 161.2+98.7 0.339
HDL-C, mg/dL 60.7+13.5 56.1+12.9 0.022
LDL-C, mg/dL 115.9+38.3 124.8+40.9 0.120
AST, TU/L 22.7+7.6 22.5+7.7 0.868
ALT, IU/L 24.1£13.1 27.4£19.9 0.162
y-GTP, IU/L 35.7£23.9 48.1£53.6 0.062
Uric acid, mg/dL 5.1+1.2 5.9+1.5 <0.001
CPK, IU/L 147.2+144.5 147.7+72.0 0.973
CRP, mg/dL 0.14+0.3 0.19+0.4 0.310

Abbreviations: NAFLD, nonalcoholic fatty liver disease; BMI, body mass index; BP, blood pressure; HbAlc, hemoglobin Aic; HDL-C, high
density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; AST, aspartate aminotransferase; ALT, alanine aminotransferase; y
-GTP, gamma glutamyl transpeptidase; CPK, creatine phosphokinase; CRP, C-reactive protein.

*Values are presented as mean+SD unless otherwise indicated.
"Calculated by independent t-test.
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Table 2. Framingham risk score according to presence of NAFLD®

. NAFLD(- NAFLD(+
Variables (n=11 5; ) (n=7 4)( ) P
Age score 5.6+4.5 5.2+4.5 0.691
Total cholesterol score 32423 3.4+2.4 0.489
Smoking score 0.9+1.9 1.9+2.3 0.001
HDL-C score -0.2+£0.9 0.2+1.0 0.010
Systolic blood pressure score 0.8+1.1 0.9+1.3 0.614
Framingham risk score 10.2+4.3 11.5+4.7 0.038
10-year coronary heart disease risk, % 4.945.0 8.7+7.3 <0.001

Abbreviations: NAFLD, nonalcoholic fatty liver disease; HDL-C, high density lipoprotein cholesterol.

*Values are presented as mean+SD.
*Calculated by independent t-test.

Table 3. 10-year coronary heart disease risk for subjects with and without NAFLD?

NAFLD(-) NAFLD(+)

. b
Variables (n=115) (n74) P
High risk (>20%) 8 (7.0) 12 (16.2)
Intermediate risk (10-20%) 22 (19.1) 22 (29.7) 0.004
Low risk (<10%) 85 (73.9) 40 (54.1)
Abbreviation: NAFLD, nonalcoholic fatty liver disease.
*Values are presented as n (%).
PCalculated by chi-square test.
Table 4. Carotid intima media thickness and carotid plaque in patients with and without NAFLD?

. NAFLD(- NAFLD(+
Variables (n=11 5; ) (n7 4)( ) P
Carotid IMT (left), mm 0.65£0.22 0.75+0.21 0.004°
Carotid IMT (right), mm 0.61+0.13 0.69+0.19 <0.001°
Mean Carotid IMT, mm 0.63+0.15 0.72+0.18 <0.001°
Mean Carotid IMT (model 1), mm 0.63+0.02 0.72+0.02 <0.001¢
Mean Carotid IMT (model 2)°, mm 0.64+0.02 0.71x0.21 0.003¢
Carotid plaque, n (%) 22 (19.1) 22 (29.7) 0.092"

Abbreviations: NAFLD, nonalcoholic fatty liver disease; IMT, intima media thickness.

*Values are presented as mean+SD unless otherwise indicated.
b .

Calculated by unpaired -test.

cAdjusted for age and sex.

‘Calculated by analysis of co-variance.

Ad]usted for age, sex, and the 5 components of metabolic syndrome.

'Calculated by chi-square test.
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Table 5. Risk for carotid artery atherosclerosis® according to age, sex, NAFLD, and metabolic syndrome components

Variables Odds ratio (95% CI) r°

Old age* 0.87 (0.408-1.868) 0.721
Male sex 1.27 (0.620-2.584) 0512
NAFLD 2.95 (1.495-5.812) 0.002
Current smoking 0.43 (0.127-1.489) 0.182
Obesity* 1.17 (0.612-2.250) 0.638
Raised triglycerides® 2.06 (1.041-4.066) 0.034
Reduced HDL-C' 0.49 (0.162-1.496) 0214
Raised blood pressure® 1.73 (0.900-3.313) 0.101
Raised fasting plasma glucose” 1.18 (0.600-2.307) 0.632

Abbreviations: NAFLD, nonalcoholic fatty liver disease; BMI, body mass index; HDL-C, high density lipoprotein cholesterol.
Carotld artery atherosclerosis is defined as the presence of plaque or the thickening of carotid intima media in the highest tertile of control value.

"Calculated by multiple logistic regression analysis.
CDeflned as age greater than 60 years.
Defined as body mass index >25 kg/m>.

‘Defined as triglyceride level >150 mg/dL or on medication for elevated triglycerides.

Defined as high density lipoprotein cholesterol level <40 mg/dL for males and <50 mg/dL for females.
®Defined as blood pressure >130/85 mmHg or on antihypertensive medication.

"Defined as fasting plasma glucose level >100 mg/dL or on medication for elevated glucose.

BA2E IAEAS AT A1}, w4 (odds ratio)=
NAFLD2] &#7} 2.95 (95% confidence interval [CI],
1.495-5.812), HJAIZ 570 S 2 Z47]upo] 2.06 (95%
CL, 1.041-4.066)©.% LFEPttHTable 5).

i1 =

NAFLD?| $-3E2 AR upet B317} oheks)
1 S YEiME 2AHAPE BeAolola A &
HES ged A ooy} Clak 5% mjto)A]
13,5005 2] AJ1-& 2ARSE ATtef] W= 184 o]4f Al
% 23.5%7F NAFLD& 7}:(]J_ Qltka kg B ot
M AdAF 7Hgke] o] gl A9l 1891 5 74
Ho] NAFLDO 2 39%°] E3ith. & A= NAFLD7}
Aldatasto] =zl YHIARA L] 7HsAS dotR
7] Y18 AEEAE g2 mx2A eyl Hareh 4
T YIS FAeke] dyAde dopH it

1980 Ludwig 57 42 79| upr|A] o= Fixjof|4]
A7k 22812 0 2 JSAAS Hole H9-5 njdEAs
A7t o 2 rggi=o| ALT (alanine aminotransferase)”}
TR oz SUtEle] 9lom MHasl W W e s

Aol di=E| et TEAEW ] A 4 7HxR3]
AedAGAHLS sk e, vvar dd 7
o |9 %72 7kA|E 4 NF-kB H 25 43
-2, 1831 IL-1b £9] Bu|E
42l ded AP osii A Hoka
th") NAFLDE: Ql¢el Aol oJgt tiatol
3 faE=y|, S5 gk 18y, oA x| -3} 113

> 1o

o b T
g
~ N
SOl

N r[o
&=
o
o,
o &
o U A

Y
Ml o ¥0 W

m
e

2 AT U TRo] = AR dEA e
H ol AT I BEY 4 S 9
1:}19’20)

Aol A= 222 AeE NAFLDS} o 2<kof|
A Oﬂﬂi A e Zefddl A ek Aol7E YA
£ dotEi AEuEsvbdAR e s A2t
e S47gshue] ARl o) 7t =AlE Yotk
ket 71 A3 NAFLD<ol A Zgqll 1 d=7F 2
SHA =7 vusten % 1097 B S ko] 2
AAE EoF FofsAl = yith 719 ATEolA
NAFLD= HAs$2 daidol glom, NAFLD} 4
A ko] A dRteke] wagel tie At wol
o]FofA| L itk & Atolld= BT} vol, o 7HA]
Ao IS ol 7|29 HdHA fd Az
ArEE weteE BT Sl NAFLDOA 75
T FAVE Sk A BRI 4 qlodnk e
7373 ehk2 NAFLDOJ A tiathiet g2 vleS A4
ot SAH LR FofRh ApolE HolA] ¢ikth. ol=
A 271 Ho] SAH R olshAl ettt 7l+4
ol vlao] & o] Hop tigtre] Pobd o=
NAFLD®} Z5W 3ol Exi= dAd o] 9]
= Az s g FA7E gl A
o HotAU e Sl A= B
u st Yo u),” NAFLD: 459 st
A= FHARL AAUAR e
NAFLD2} 4837 dgto] A4S ol g9lo
ofg] ZHAI7F AAEAL Ql=d 1S shvbe deds
3 Qled AgAdolth. NAFLD ghajoll A= wlwka}

to o 2 o>
—10

(OS]

M

Ho m oﬁ
3o

offl
ohl
10 o

=k

ol onel

ofN rlr



168 Korean J Health Promot Vol. 12, No. 4, 2012

o
5
>
i)

-

2
Rl
T HLr
s}

Qlom FEnby Qg Eat dRo A Hlgt
B 5= o] 327191 (adipokine) 9] UE9Q1 o}t
=] adlponecnn)_J Fab AEaA A 9 gixESs
ol 23k A3k 5h o] Qe 4
Fals SYHo2 NAFLDS| 2743t $5me}
o] Hire ek

A7l 449 NAFLD7} §u7ste] 140
FTHe 7HAS ofg] Ao A7|Ea ek
vget S} 2ol ZAHe FNAHHE ofZel
2 3 o] A28 7] ool et ‘?i:r“’ﬂ
NAFLDeJ A Z¢hEm o] wja) /\115594 ay B sE
Aol Bl dAs] HaEe ZAog Hid s\ Al
E}Z{”ﬂ) :Lﬁib} ol#fgk 7| Mol thgtk ¥yejetA gl 712 of
2 rggts] Y A1A] Atk

NAFLDE 74 4702 oH0 7K5si1t ol is 7
Aol vlsf] ZhRskaL g 54 o)L 1 A k] AatA
7 S AERESa A Kt E3l Agela Sl
Poi/ﬂ NAFLDOﬂ’ﬂ %!

q X ol ¥
O I1& {4 ot |o 2

rJ%r.lrj
a;

o
o

of
il

ohl, of

m 2 o of

N
oo 2 2

—_

<

usal B 7u oR19] TR Aol siek el
3l Al 10l e R 3 AoluE olx|ole
3 ghaelol A TR Mol A uTAe Fme] it
AIFH 2tel7k 9l& 7hs/del slom, A7) 8 HxAlE
o] Alzo|B g MHHAL] 7lsA]o] Qit)h T3t Al&3o]
5 SL s A7 7194 A FEl 2ARIA S
o] WAl ey of#d 1~ gHA| 23
EE Aol rase) Wel £, o 23
zAato] 7]olof elgt WRo] g % 3
U 2 i eluelold NAFLDZ 4@
=79l 9IelARA 2] TP5AS ok $13)
WA el EANEN Y SIF Aok A5
& 2R A AFeks HelA

n r

o
1:1

FH

!,
fit
i)
o
fu
4
=
=
)}
_\;

easel 1ot Hn
2 NAFLD @4 123 39 7 4ojolt Suwy
ohUeh, HBEA AT /Kol = Teistolop
3k

AFHHA: B LEA AT S nonalcoholic fatty liver

disease, NAFLD)2 v|7k A2 T, VX =3} 53] &5
wislo] LpehLo] A2t el Beol gl Ao
2 dHA ek oo & A= AEFESIHARE 9l
ek NAFLD} el 13 442} 250 Uizt 5
Az F7RE AEHA AR AARIAE dohd izt ik,

ar: o) dishy el AZEAME ] LT $A7%
A Aatol} 7-aske] Mrelo] gl 55 20
[e)

¢

n=
ol
to
o
Q
o
ad
PE
L
Ni
o
&
o
)
*.P

T 3@ o ox uﬁ
i N
joT ol
g e
B
O
Y
L
kil fru
s
1 o,
2 %
p
J% = =
iy oW
@ =
r: il -g d
T
floa b 1y o
oy fo 32 o
230 89

U

o)

o]
o} Y H?ﬂ o A NAFLD—TLOﬂ/ﬂ 4
=9 O m(11.544.7 vs. 10.2+4.3, P=0.040), A} 51
o] 109 Y= E3F NAFLDZoA o514 &3ttt
(8.747.3% vs. 4.9+5.0% P<0.001). %= AW Y5t +=
A9l HHE= NAFLD(0.72+0.18 mm)ojlA] t=+
(0.63£0.15 mm)=c} F797 919l m(P<0.001), wahdl
TE HAT o FAACE {3 ZolE HAiH
(P<0.001). thZ ZA|AE I HRA S Al3YR A, wAH]
+= NAFLD®] Z#7} 2.95 (95% confidence interval [CI],
1.495-5.812), THAFZZE 0] 3l 2 ZAx(H}o] 2.06 (95%
CI, 1.041-4.066) 0.2 L EITE

4E A U dRo] 9= NAFLD:= o
=3 7HEgE] St ohyzl, AduA deke] el
A2 A alestofof it

i
p

REFERENCES

1. Angulo P. Nonalcoholic fatty liver disease. N Engl ] Med
2002;346(16):1221-31.

2. Youssef WI, McCullough AJ. Steatohepatitis in obese individuals.
Best Pract Res Clin Gastroenterol 2002;16(5):733-47.

3. Marchesini G, Bugianesi E, Forlani G, Cerrelli F, Lenzi M,
Manini R, et al. Nonalcoholic fatty liver, steatohepatitis, and the
metabolic syndrome. Hepatology 2003;37(4):917-23. Erratum
in: Hepatology 2003;38(2):536.

4. Park SH. Nonalcoholic steatohepatitis: pathogenesis and
treatment. Korean | Hepatol 2008;14(1):12-27.

5. Kim HJ, Kim DJ, Kim SK, Kim SH, Rhee YM, Ahn CW, et al.
Metabolic abnormalities according to severity of non-alcoholic
fatty liver disease in Korean adults. ] Korean Soc Endocrinol
2002;17(4):514-25.

6. Lee KE, Kim YM, Kang ES, Kim HJ, Chung HW, Lee SH, et al.

Metabolic significance of non-alcoholic fatty liver disease in



10.

11.

12.

13.

14.

15.

Shin-Ho Keum, et al. Nonalcoholic Fatty Liver Disease as a Risk Factor for Cardiovascular Disease 169

non-obese adults. Korean ] Med 2002;63(5):488-95.

. Anderson KM, Odell PM, Wilson PW, Kannel WB. Cardiovascular

disease risk profiles. Am Heart ] 1991;121(1 Pt 2):293-8.

. De Backer G, Ambrosioni E, Borch-Johnsen K, Brotons C,

Cifkova R, Dallongeville ], et al. European guidelines on car-
diovascular disease prevention in clinical practice. Third Joint
Task Force of European and Other Societies on Cardiovascular
Disease Prevention in Clinical Practice. Eur Heart ] 2003;24(17):
1601-10.

. Expert Panel on Detection, Evaluation, and Treatment of High

Blood Cholesterol in Adults. Executive Summary of The Third
Report of The National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, And Treatment
of High Blood Cholesterol In Adults (Adult Treatment Panel
I11). JAMA 2001;285(19):2486-97.

Pearson TA. New tools for coronary risk assessment: what are
their advantages and limitations? Circulation 2002;105(7):886-92.
Chambless LE, Heiss G, Folsom AR, Rosamond W, Szklo M,
Sharrett AR, et al. Association of coronary heart disease in-
cidence with carotid arterial wall thickness and major risk fac-
tors: the Atherosclerosis Risk in Communities (ARIC) Study,
1987-1993. Am ] Epidemiol 1997;146(6):483-94.

Hashimoto E. [Diagnostic criteria for non-alcoholic steatohe-
patitis]. Nihon Rinsho 2006;64(6):1025-32.

Grundy SM, Cleeman ]I, Daniels SR, Donato KA, Eckel RH,
Franklin BA, et al. Diagnosis and management of the metabolic
syndrome: an American Heart Association/National Heart,
Lung, and Blood Institute Scientific Statement. Circulation
2005;112(17):2735-52.

Einhorn D, Reaven GM, Cobin RH, Ford E, Ganda OP,
Handelsman Y, et al. American College of Endocrinology posi-
tion statement on the insulin resistance syndrome. Endocr Pract
2003;9(3):237-52.

Brea A, Mosquera D, Martin E, Arizti A, Cordero JL, Ros E.
Nonalcoholic fatty liver disease is associated with carotid athe-
rosclerosis: a case-control study. Arterioscler Thromb Vasc Biol
2005;25(5):1045-50.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Clark JM. The epidemiology of nonalcoholic fatty liver disease
in adults. ] Clin Gastroenterol 2006;40(Suppl 1):S5-10.
Ludwig J, Viggiano TR, McGill DB, Oh BJ. Nonalcoholic stea-
tohepatitis: Mayo Clinic experiences with a hitherto unnamed
disease. Mayo Clin Proc 1980;55(7):434-8.

Cai D, Yuan M, Frantz DF, Melendez PA, Hansen L, Lee J, et al.
Local and systemic insulin resistance resulting from hepatic acti-
vation of IKK-beta and NF-kappaB. Nat Med 2005;11(2):183-90.
Eckel RH, Grundy SM, Zimmet PZ. The metabolic syndrome.
Lancet 2005;365(9468):1415-28.

Adams LA, Angulo P. Recent concepts in non-alcoholic fatty
liver disease. Diabet Med 2005;22(9):1129-33.

Bugianesi E, Gastaldelli A, Vanni E, Gambino R, Cassader M, Baldi
S, et al. Insulin resistance in non-diabetic patients with non-alco-
holic fatty liver disease: sites and mechanisms. Diabetologia
2005;48(4):634-42.

Matsuzawa Y, Funahashi T, Kihara S, Shimomura I. Adiponectin
and metabolic syndrome. Arterioscler Thromb Vasc Biol 2004;
24(1):29-33.

Musso G, Gambino R, Durazzo M, Biroli G, Carello M, Faga E,
et al. Adipokines in NASH: postprandial lipid metabolism as a
link between adiponectin and liver disease. Hepatology 2005;
42(5):1175-83.

Targher G, Arcaro G. Non-alcoholic fatty liver disease and in-
creased risk of cardiovascular disease. Atherosclerosis 2007;
191(2):235-40.

Targher G, Marra F, Marchesini G. Increased risk of car-
diovascular disease in non-alcoholic fatty liver disease: causal ef-
fect or epiphenomenon? Diabetologia 2008;51(11):1947-53.
Villanova N, Moscatiello S, Ramilli S, Bugianesi E, Magalotti D,
Vanni E, et al. Endothelial dysfunction and cardiovascular risk
profile in nonalcoholic fatty liver disease. Hepatology 2005;
42(2):473-80.

Senturk O, Kocaman O, Hulagu S, Sahin T, Aygun C, Konduk
T, et al. Endothelial dysfunction in Turkish patients with
non-alcoholic fatty liver disease. Intern Med ] 2008;38(3):183-9.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


