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Non-Alcoholic Fatty Liver Disease with Abnormal ALT Level :
Role of Insulin Resistance in Predicting Liver Histology
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ABSTRACT

Background: Nonalcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver
injury. Insulin resistance is central to the pathogenesis of NAFLD, and recent data indicate that non-alcoholic
steatohepatitis (NASH) should be considered the hepatic manifestation of the insulin resistance syndrome.

Objective: The aim of this study was to find out if insulin resistance level can predict liver histology in
NAFLD and NASH patients.

Method: One-hundred-sixty-four patients with a presumptive diagnosis of presumed NAFLD were en-
rolled in the study. The diagnosis of presumed NAFLD was made if liver ultrasonographic findings were compat-
ible with hepatic steatosis and other causes of hepatitis were excluded. A presumed NAFLD patient with persistent
increase of aminotransferase level of at least 1.5 times the upper normal limit for two consecutive times in 3
months, and with adequate control of the underlying disease and the body weight would be subjected to liver
biopsy. Body mass index (BMI), waist circumference, fasting blood sugar, liver function test, lipid profile, insulin
level, ferritin and hs-CRP were measured.

Result:  Of 164 patients, 103 (63.0%) patients fulfilled the criteria for liver biopsy. Eighty-five patients
(85/103; 82.5%) had insulin resistance (HOMA-IR >2). Only 30 patients (29.1%) gave informed consent for liver
biopsy. Twenty-three patients (76.7%) had histology compatible with nonalcoholic steatohepatitis (NASH), and 7
(23.3%) patients had histology compatible with fatty liver. Six patients (85.7%) in fatty liver group and 22 patients
(95.7%) in NASH group had insulin resistance. HOMA-IR of NASH patients was 4.0 & 1.5 and of fatty liver
patients was 3.9 = 1.4, (p = 0.917).

Conclusion: HOMA-IR was not difference statistically between NASH patients and fatty liver pa-
tients.
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BACKGROUND

Nonalcoholic fatty liver disease (NAFLD) is the
most common cause of chronic liver injury?. The
spectrum of NAFLD encompasses simple fatty liver
(steatosis), which is generally nonprogressive®, and
nonalcoholic steatohepatitis (NASH), which can lead
to liver cirrhosis and liver failure®.

The prognosis of NAFLD is depended on the de-
gree of liver dysfunction and the stage of the disease.
The degree of liver dysfunction is reflected from se-
rum albumin, bilirubin and prothrombin time, but these
parameters usually remain unchanged until a late stage.
The stage of liver disease depends on the degree of
liver fibrosis. Liver biopsy is the standard reference
of the severity of fibrosis. However, liver biopsy
carries limitations such as interobserver variation, sam-
pling error, cost and potential serious complication
including hemorrhage or death®. Thus, there is a
recognized need for less-invasive strategies to identify
the minority of NAFLD patients with liver fibrosis.

Insulin resistance is central to the pathogenesis
of NAFLD"® Recent data indicate that NASH should
be considered the hepatic manifestation of the insulin
resistance syndrome®°!'Y, NAFLD accounts for the
risk of advanced liver disease as observed in these
patients'>!¥), in addition to the well-established car-
diovascular risk19),

The aim of this study was to find out if insulin
resistance level can predict liver histology in NAFLD
and NASH patients.

PATIENTS AND METHODS

Patients

One-hundred-and-sixty-four patients with a diag-
nosis of presumed NAFLD were enrolled in this study.
The diagnosis of NAFLD was based on hepatic
ultrasonographic features compatible with hepatic
steatosis (“bright” liver with increased echogenicity of
the liver parenchyma compared to the renal cortex, or
inability to identify intra-hepatic vessels). The exclu-
sions were other causes of liver disease, including
alcohol-induced liver disease (history of alcohol con-
sumption of over 20 gm/day in men and 10gm/day in
women, confirmed by at least one family member),
drug-induced liver disease (corticosteroid, tamoxifen,
amiodarone, metrotrexate, estrogen, chloroquin or
penhexilene maleate), viral hepatitis, pregnancy, ma-
lignancy, previous gastrointestinal bypass surgery, and
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presence of other liver disease (primary biliary cirrho-
sis, autoimmune hepatitis, Wilson’s disease, chronic
viral hepatitis B or C and hereditary hemochromato-
sis).

A presumed NAFLD patient with persistent
elevation of aminotransferase level (serum ALT >1.5
times the upper normal limit) for at least 2 consecutive
occasions in 3 months, despite adequate control of the
underlying disease and good body weight control,
patient would was proceed to liver biopsy. The exclu-
sions for liver biopsy procedure were coagulopathy
(INR >1.5), thrombocytopenia (platelet <100,000/mL),
and HIV infection.

METHODS

Anthropometric assessment

Body weight, height and waist circumference (at
the highest point of the iliac crest) were determined.
Body mass index (BMI) was calculated as weight (kg)/
height (m?).

Biochemical Data

Blood samples were collected after an overnight
fast at 3-month of follow up or one week before liver
biopsy. Laboratory tests include complete blood count,
albumin, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), total bilirubin, alkaline phos-
phatase (ALP), prothrombin time (PT), INR, fasting
glucose, total cholesterol, triglyceride, low density li-
poprotein (LDL), high density lipoprotein (HDL), crea-
tinine (Cr), insulin level , ferritin, and hs-CRP.

Insulin resistance was defined as HOMA-IR >2
which calculated from the formula: fasting serum in-
sulin (uIU/mL) multiplied by fasting serum glucose
(mmol/L), divided by 22.517),

Histological Data

All liver biopsy samples were reviewed by a pa-
thologist who was blinded for the patients’ data. Bi-
opsy specimens were fixed in 10% neutralized form-
aldehyde, embedded in paraffin, and sections were
stained with hematoxylin-eosin and Masson’s tri-
chrome. The diagnosis of NASH was based on the
Brunt criteria'®. The stage of fibrosis was scoring
based on a five-point scale: stage 0, absence of fibro-
sis; stage 1, perisinusoidal or portal fibrosis; stage 2,
perisinusoidal and portal/periportal fibrosis; stage 3,
septal or bridging fibrosis; and stage 4, cirrhosis. The



Chaiyara J, et al.

advanced fibrosis defined as score > F3 fibrosis. The
histologic staging of NAFLD/NASH by Matteoni’s
Classification!”: Class 1: simple steatosis without in-
flammation or fibrosis; Class 2: steatosis with lobular
inflammation but without fibrosis; Class 3: additional
presence of ballooned hepatocytes; Class 4: presence
of either Mallory’s hyaline or fibrosis. The NASH
patients were defined as class 3 and class 4.

Statistical analysis

SPSS (11.5) statistical software for Windows was
used to collect data, which were expressed as the mean
+ SD for continuous variables. Student’s ¢-test for
unpaired data was used for the comparison of mean
values. Group comparisons were performed by use of
analysis of variance (ANOVA). Proportions and
categorical variables were tested by the x*-test and
Fisher’s exact method. A p-value <0.05 was consid-
ered to indicate statistical significance.

REesuLT

A total of 164 patients were enrolled in this study.
Clinical and biochemical data of all patients are shown
in Table 1. The mean BMI was 27.2 4.1 kg/m?. Sixty-
eight (41.5%) patients were diagnosed as having the
metabolic syndrome. The 119 patients (72.6%) had
insulin resistance (HOMA-IR >2), and 42 patients
(25.6%) were diabetic.

One-hundred-and-three patients (64.8%) had per-
sistent elevation of aminotransferase level >1.5 times
the upper normal limit for 2 consecutive accessions in
3 months. However, only 30 patients (29%) agreed to
undergo liver biopsy.

Table 2 displays characteristics of biopsied and
non-biopsied NAFLD patients with elevated serum
ALT (=1.5 times). There were no differences between
the two groups regarding age, BMI, gender, underly-
ing disease and biochemical variables. The mean age
of patients in the biopsy group was 49.0 + 8.5, 20
(66.7%) were male and 10 (33.3%) female. The mean
BMI and the mean waist circumference were 27.3 +
4.2 kg/m? and 88.0 = 10 cm. Six patients (20%) had
diabetes and 12 (41.4%) patients had metabolic syn-
drome. The mean HOMA-IR was 5.0 £ 4.2, and 28
(93.3%) patients had insulin resistance. The mean hs-
CRP was 3.6 £ 4.7 and the mean serum ferritin was
336.9 £ 258.4 (ng/mL). The mean serum ALT in pa-
tients who underwent liver biopsy was not higher than
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Table 1. Baseline characteristic of patients with presumed

NAFLD.
Variables n =164

Age (yrs) 52.0+10.3
M/F (%) 80 (48.8)/ 84 (51.2)
BMI (kg/m?) 272+4.1
Waist circumference (cm) 85.0 £82.5
History of diabetes (%) 42 (25.6)
History of hypertension (%) 77 (47.0)
History of dyslipidemia (%) 86 (52.4)
TG (mg/dL) 195.5 +£109.1
HDL (mg/dL) 40.9+9.8
FBS (mg/dL) 116.8 +30.2
Metabolic syndrome (%) 68 (41.5)
Insulin resistant (HOMA-IR > 2) 119 (72.6)
HOMA-IR 44+43
Ferritin (ng/mL) 320.1 £ 366
hs-CRP (mg/L) 3.18+ 5.0
ALT 2 1.5 times 103 (64.8)
ALT (U/L) 91.0 £90.0
mean + SD

Abbreviation: BMI; body mass index, HDL; high density
lipoprotein, TG, triglyceride, HDL; high
density lipoprotein, FBS; fasting blood
sugar, ALT; alanine aminotransferase.

those who did not done (128.3 £4.8 vs. 88.3 £ 3.6 [U/
mL, p = 0.940).

In the biopsy group, 23 patients (76.7%) had the
histology compatible with nonalcoholic steatohepatitis
and 7 patients (23.3%) had histology compatible with
fatty liver. According to fibrosis score (F), 11 patients
(36.7%) had F1 fibrosis, 10 patients (33.3%) had F2
fibrosis, 8 patients (26.7%) had F3 fibrosis, and one
patients (3.3%) had F4 (cirrhosis).

Clinical and biochemical variables of fatty liver
patients and NASH patients were shown in Table 3.
No significant difference was detected. Mean age of
NASH and fatty liver group was comparable (49.3 +
7.7 vs. 48.3 £8.9). HOMA-IR in NASH patients was
not higher than in fatty liver patients (4.0 = 1.5 vs. 3.9
+ 1.4, p=0.917). Mean serum ferritin in fatty liver
patients was lower than in NASH patients (169.2 +
96.0 ng/mL vs.361.7 +263.2 ng/mL, p=0.107). Mean
serum alanine aminotransferase (ALT) was not signifi-
cantly different (121.2 + 39.3 vs. 128.1 = 43.8 U/L).
Mean serum hs-CRP in fatty liver patients was 3.1 +
1.7 ng/mL, compared with 3.96 £+ 1.6 ng/mL in NASH
patients (p = 0.974).
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Table 2. Characteristics of presumed NAFLD patients with elevated ALT > 1.5 times based on performed the liver biopsy.

Liver biopsy
Variables p-value
Not done (N =73) Done (N =30)

Age (yrs) 52.5+9.4 49.0 +£8.5 0.074
Sex M/F (%) 36 (48.6)/38 (51.4) 20 (66.7)/10 (33.3) 0.080
BMI (kg/m?) 27.6 £4.8 273+42 1.000
Waist circumference (cm) 85.5+£8.0 88.0 £ 10.0 0.314
TG (mg/dL) 184.6 + 80.6 197.9 £ 102.9 0.486
HDL (mg/dL) 42.4 £10.6 40.3 +8.90.345

Ferritin (ng/mL) 334.0 £447.0 336.9 +258.4 0.975
hs-CRP (mg/L) 3.6+64 3.6+4.7 0.905
HOMA-IR 4.6+49 50+£42 0.719
Insulin resistance (%) 57 (77.0) 28 (93.3) 0.172
History of diabetes (%) 23 (31.1) 6 (20.0) 0.010
History of hypertension (%) 37 (50.0) 9 (31.0) 0.122
History of dyslipidemia (%) 37 (50.0) 16 (55.2) 0.667
Metabolic syndrome (%) 31(41.9) 12 (41.4) 1.000
ALT (U/L) 88.3+3.6 1283 +4.38 0.940

Table 3. Clinical variables in fatty liver patients and NASH patients.
Variables Fa(t;yzl;l\)'er (1:1:521;,1) p-value

Age (yrs) 493 +7.7 483 +8.9 0.700
BMI (kg/m?) 263 +33 27.1+3.6 0.449
Waist circumference (cm) 85.6 +5.25 89.7+ 7.6 0.216
Ferritin (ng/mL) 169.2 +£ 96 361.7 +£263.2 0.107
HOMA-IR* 39+14 40£1.5 0.917
hs-CRP (mg/L) 3.1 +1.67 396+ 1.6 0.974
ALT (U/L) 121.2+39.3 128.1 £43.8 0.818
BMI (kg/m?) > 25 5(71.4) 17 (73.3) 1.000
Waist circumference (cm) F > 80 M > 90 3(42.9) 17 (83.9) 0.181
Metabolic syndrome 3(42.9) 9(39.1) 0.453
Insulin resistance (HOMA-IR > 2) 6 (85.7) 22 (95.7) 0.410
History of diabetes (%) 3 (42.9) 3 (13.0) 0.120
History of hypertension (%) 2 (28.6) 6 (26.1) 1.000

Abbreviation: NASH, nonalcoholic steatohepatitis.
*DM subjects not included.

Table 4 displays characteristics of NAFLD pa-
tients with elevated ALT >1.5 times, based on severity
of fibrosis. There were 20 mild fibrosis patients (F1-
F2) (67.7%) and 10 advanced fibrosis patients (F3-F4)
(33.3%). Mean age appeared to differ in mild fibrosis
and advanced fibrosis (46.7 + 8.2 and 53.4 + 7.8, p =
0.047). Mean HOMA-IR was not higher in advanced

fibrosis patients than in mild fibrosis patients (4.1 +
1.1vs.3.6+1.8,p=0.175).

From table 5, NASH state 4 patients was not
higher HOMA-IR than NASH state 3 patients (4.5 +
1.6 vs. 2.9 £ 0.9, p = 0.086), which their serum ALT
was significant lower (121.1 +£35.7 vs. 141.3£56.3,p
=0.047).
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Table 4. Characteristics of NAFLD patients with liver biopsy, based on severity of fibrosis.

Mild fibrosis (F1-F2) Advanced fibrosis (F3-F4)

Variables (m=20) (n =10) p-value
Age (yrs) 46.7 £8.2 534+78 0.047
BMI (kg/m?) 26.8 £3.9 27.1+£2.6 0.127
Waist circumference (cm) 88.4 +£10.0 89.4+6.2 0.162
Ferritin (ng/mL) 301.8 £282.2 345.0 £150.8 0.375
HOMA-IR 36+1.8 41+1.1 0.175
hs-CRP (mg/L) 34+44 26+1.6 0.149
ALT (IU/mL) 127.1 £ 45.8 125.5+36.3 0.371
BMI (kg/m?) > 25 14 (70.0) 8 (80.0) 0.682
Waist (cm) F >80 M > 90 13 (65.0) 7 (70.0) 1.000
Metabolic Syndrome 7 (35.0) 5(50.0) 0.461
Insulin resistance (HOMA-IR 2> 2) 18 (90.0) 10 (100.0) 0.540
History of diabetes (%) 4 (20.0) 2 (20.0) 1.000
mean + SD
Table 5. Characteristics of NASH patients based on Metteoni’s classification.
. State 3 State 4
Variables data (n=8) (m=15) p-value

HOMA-IR 29+0.9 45+1.6 0.086
ALT (U/L) 1413 £56.3 121.1+35.7 0.047
Insulin resistance (HOMA-IR > 2) 7 (87.5) 1 (100.0) 0.348

mean + SD

Discussion

In our present study, HOMA-IR in NASH patients
was not higher than in fatty liver patients (p = 0.917).
The study limitation may be due to small number of
study patients. Most NAFLD and NASH patients were
also overweight (BMI >25 kg/m?).

One-hundred-and-three patients (64.8%) met cri-
teria for liver biopsy, of whom only 30 (29.1%) gave
informed consent for the procedure. The clinical and
biochemical characteristics of patients with or without
liver biopsy were not significantly different of the pa-
tients with liver biopsy, only six (20.7%) had DM which
most patients (93.3%) had insulin resistance (HOMA-
IR 22), in keeping with the general observation that
NAFLD and NASH patients have insulin resistance.

In our recent study we found that serum ALT level
in NAFLD and in NASH patients was not different.
This parameter therefore, should not be used to differ-
entiate these two groups of patients. Regarding in-
flammatory markers, such as serum ferritin and serum
hs-CRP, these trend to be higher in NASH patients than
in fatty liver patients, but not statistically significant.

In that recent study of ours we also found ad-
vanced fibrosis (F3-F4) in 33.3%, and NASH state 4,
by Metteoni’s classification in 50% of 30 patients who
underwent liver biopsy. NASH state 4 was not higher
HOMA-IR than NASH state 3 patients, but with a lower
serum ALT. Thus, HOMA-IR could not used to pre-
dict the severity of NASH.

NAFLD patients trend to progress to more severe
liver disease with its inherent complications. This trend
could be more rapid in the presence of higher insulin
resistance. The latter is a sensitive predictor of both pro-
gressive liver disease and severe extra-hepatic disease.

The association between insulin resistance and he-
patic steatosis remains unclear®. In obese subjects,
the primary abnormality may be genetically induced
insulin resistance, with a secondary increase of serum
triglyceride levels due to enhanced peripheral lipoly-
sis. The resulting hepatic supply of fatty acids and
insulin may increase triglyceride deposition in the
liver®Y. In a recent study, insulin resistance as deter-
mined with HOMA model was associated with elevated
serum alanine aminotransferase (ALT), irrespective of
weight, body mass index and dietary intake®?. Other
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studies have shown that the higher the ALT level, the
greater the risk of NASH®?¥), There was some data
indicating that patients with normal ALT may also have
histological features at risk for disease progression®>29),

Several studies have detailed the information on
the relationship between histological and clinical find-
ings in patients with NAFLD, demonstrating that the
higher the number of components of the metabolic
syndrome, the higher the risk of fibrosis and advanced
disease®”.

In conclusion, liver biopsy remains the gold stan-
dard for diagnosing nonalcoholic steatohepatitis
(NASH). HOMA-IR level cannot be used to separate
NAFLD patients from NASH patients. Anew and sig-
nificant non-invasive tool to early detect NASH pa-
tients is to be awaited such as HOMA-IR or serum fer-
ritin level. Although in our study there was a trend for
higher level of HOMA-IR in more progressive NASH
than in fatty liver patients, the difference was not sta-
tistically significant, possibly from the small sample
size.

REFERENCES

1. Angulo P. Nonalcoholic fatty liver disease. N Engl J Med
2002;346:1221-31.

2. Farrell GC. Non-alcoholic steatohepatitis: what is it, and why
is it importantin the Asia-Pacific region? J Gastroenterol
Hepatol 2003;18:124 -38.

3. Teli MR, James OF, Burt AD, ef al. The natural historyof
nonalcoholic fatty liver: a follow-up study. Hepatology 1995;
22:1714 -9.

4. HuiJ, Kench J, Chitturi S, et al. Long-term outcomes of cir-
rhosis in nonalcoholic steatohepatitis compared with hepati-
tis C. Hepatology 2003;38:420-7.

5. Matteoni CA, Younossi ZM, Gramlich T, ef al. Nonalcoholic
fatty liver disease: a spectrum of clinical and pathological se-
verity. Gastroenterology 1999;116:1413-9.

6. Picani F, Sagnelli E, Pasguale G, et al. Complication follow-
ing percutaneous liver biopsy: a multicenter retrospective study
on 68,276 biopsies. J Hepatol 1986;2:167-73.

7. Chitturi S, Abeygunasekera S, Farrell GC, ef al. NASH and
insulin resistance: insulin hypersecretion and specific asso-
ciation with the insulin resistance syndrome. Hepatology 2002;
35:373-9.

8. Sanyal AJ, Campbell-Sargent C, Mirshahi F, ef al. Nonalco-
holic steatohepatitis: association of insulin resistance and mi-
tochondrial abnormalities. Gastroenterology 2001;120:1183-
92.

9. Marchesini G, Brizi M, Bianchi G, et al. Nonalcoholic fatty
liver disease: a feature of the metabolic syndrome. Diabetes
2001;50:1844-50.

10. Hui JM, Farrell GC. Clear messages from sonographic sha-

Non-Alcoholic Fatty Liver Disease with Abnormal ALT Level :

Role of Insulin Resistance in Predicting Liver Histology

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

dows? Links between metabolic disorders and liver disease,
and what to do about them. J Gastroenterol Hepatol 2003;
18:1115-7.

Marchesini G, Bugianesi E, Forlani G, et a/. Nonalcoholic
fatty liver, steatohepatitis, and the metabolic syndrome.
Hepatology. 2003;37:917-23.

Picani F, Sagnelli E, Pasguale G, ef al. Complication follow-
ing percutaneous liver biopsy: a multicenter retrospective study
on 68,276 biopsies. J Hepatol 1986;2:167-73.

Marchesini G, Bugianesi E, Forlani G, et a/. Nonalcoholic
fatty liver, steatohepatitis, and the metabolic syndrome.
Hepatology 2003;37:917-23.

Angelico F, Del Ben M, Conti R, ef al. Insulin resistance, the
metabolic syndrome, and nonalcoholic fatty liverdisease. J
Clin Endocrinol Metab 2005;90:1578-82.

Lakka HM, Laaksonen DE, Lakka TA, et al. The metabolic
syndrome and total and cardiovasculardisease mortality in
middle age men. JAMA 2002;288:2709-16.

Bonora E, Kiechl S, Willeit J, et al. Carotid atherosclerosis
and coronary hearth disease in the metabolicsyndrome. Dia-
betes Care 2003;26:1251-7.

Balkau B. Charles MA for the European Group for the Study
of Insulin Resistance (EGIR). Comment on the provisional
report from the WHO consultation. Diabet Med 1999;16:442-
3.

Brunt EM, Janney CG, Di Bisceglie AM, et al. Nonalcoholic
steatohepatitis: a proposal for grading and staging the histo-
logical lesions. Am J Gastroenterol 1999;94: 2467-74.
Matteoni C, Younossi Z, Gramlich T, et a/. Nonalcoholic fatty
liver disease: a spectrum of clinical and pathologic severity.
Gastroenterology 1999;116:1413-9.

Venturi C, ZoppiniG, Zamboni C, et al. Insulin sensivity and
hepatic steatosis in obese subjects with normal glucose toler-
ance. Nutr Metab Cardiovasc Dis 2004;14: 200-4.
Browning JD, Horton JD. Molecular mediators of hepatic
steatosis and liver injury. J Clin Invest 2004;114:147-52.
De Luis DA, Aller R, Izaola O, et al. Influence of insulin
resistance in obese patients on elevated serum alanine ami-
notransferase. Eur Rev Med Pharmacol Sci 2007;11:21-5.
Amarapurka DN, Amarapurkar AD, Patel ND, ef al. Nonal-
coholic steatohepatitis (NASH) with diabetes: predictors of
liver fibrosis. Ann Hepatol 2006;5:30-3.

Angulo P, Hui JM, Marchesini G, et al. The NAFLD fibrosis
score: a non invasive system that identified liverfibrosis in
patients with NAFLD. Hepatology 2007;45:846-54.

Mofrad P, Contos MJ, Haque M, et al. Clinical and histologic
spectrum of nonalcoholic fatty liver diseaseassociated with
normal ALT values. Hepatology 2003;37:1286-92.

Lee JY, Kim KM, Lee SG, et al. Prevalence of risk factors of
non-alcoholic fatty liver disease in potential living donors in
Korea: a review of 589 consecutive liver biopsies in a single
center. J Hepatol 2007;47:239-44.

Marchesini G, Bugianesi E, Forlani G, et a/. Nonalcoholic
fatty liver, steatohepatitis, and the metabolic syndrome.
Hepatology 2003;37:917-23.

Feldstein AE, Wieckowska A, Lopez AR, et al. Cytokeratin-
18 fragment levels as noninvasive biomarkers for nonalco-
holic steatohepatitis: a multicenter validation study. Heptology
2009;50:1072-8.




<<
  /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


