v v (Y] a d d [ YY)
ﬂ’J]Nﬁﬂlwuﬁsllﬂ\‘iﬂ'ﬁﬂﬁ?ﬂ!a@ﬂﬂ'l53ﬂTJE)3ﬂi‘wﬂ1?]1!39'iiﬂduﬂﬂﬂﬂ'lﬂi‘]—!!!ﬁﬁsllﬂﬂﬂUﬂﬂ!ﬁﬂ

v A Y Y U U n&' (% U
sazazWadaludulugihedudnausesonluiv

UMK TEINT ONENA

7‘mmﬁwuéﬁﬂud’muﬁwmmﬁﬁnmmuué’ngmﬂ?mzyﬁwmﬁ'mmumﬂ'mﬂm
ANUIMIRALSANENT NAITNRIYTANEAS
AMSUNNEANEAS QWIRINTAINUIINENAE
1n1sAnmn 2550

AUIANTUDIPWIRINTAINWNINEIRY



RELATIONSHIP BETWEEN ADIPOKINE HORMONE LEVELS, LIVER INFLAMMATORY

ACTIVITY, AND FIBROSIS IN PATIENTS WITH NONALCOHOLIC FATTY LIVER DISEASE

Miss Wiriyaporn Ridtitid

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Medicine
Department of Medicine
Faculty of Medicine
Chulalongkorn University
Academic year 2007
Copyright of Chulalongkorn University



PN eNINUS ANNHANNUSURINIIATIRADAUITLALDL A WAt Tza F U LA

TULINIIAUANIALILAZN9EAaEA lusL T sfudniauizaiaann

TaisT
4 WA TIUNT QNENA
@127 BEIAENT
ananseinm 9ANANARTIANTETNNEINES 2Tan Jnnel
ransemUinsa WANEEUN YLD NIBANT

pszunnaAans  ainansnimanendy  anl® WiuAnendnusariuiiiudouniisaes

NNSANHFNNNANGATLEF YN TUTIR

...................................................... ADLLATTTUN RN AL

(sR9FgRsNANsEnELNg afds Fnsnacl)
ADLENIINNITADLANYNINUE

...................................................... 1928114N991NNT

(FNE@R3IA TSNS BITNatF AousaiT@es )

............................................. 271NN H N TN UTUAN

(9R9ANARTIANTETLWNENEYS 21911 Wl )

rall a a o1
............................................. 81138 NUTN NN TNUE T
................................................ N33UNINNEUANNAINEAY
(sa9AnaRINATEUNNg gwail Asumnlang )

...................................................... NITNNT

(HaaAanaIanseuneunme g3 WIsan7)



WS qnERie : ANANRISYRINIIalReATE AR AN ER TN TLAINY
@uummmﬁuﬁm@uLL@zmazﬁqﬁmluﬁﬂuﬁjﬂmﬁuﬁﬂLm‘ué@ﬁ*\imﬂhﬁu

(RELATIONSHIP  BETWEEN  ADIPOKINE HORMONE LEVELS, LIVER
INFLAMMATORY ACTIVITY, AND FIBROSIS IN PATIENTS WITH NONALCOHOLIC
FATTY LIVER DISEASE) @.7itfinmn: sr.ney. lsnn svnde, e ftsnsnsan: woy. 11

NN WIDANT, 42 UTN

anudAgyuazninasdymawiae  eadudniauteivainladuduamnuiianinllg
ATFULTIRN U N1 RATENINIFINABI AR LA NALFR5AN N IS UABNITRANLATIAN NN TURTLLLD

a9

1
o

o A aa a Y =K o 9= = a o & o a
v wslidasannifunismeadtiageniniozunindau AN NN ANHUNLIALNNIATIARAANNILALIAYA

TnanenfasTuiadas lunisiiadauazasmagAnugulssteslsn

ngUszaeATaInIsiae  eAnEANNANTUTIeINIRaRennITAUazA Inanelae ST

AUszAUAYINTHLIITRINIENELLATNNA AN eRsHa ludu TugUheninasfudniauEaisannladi

[
A o

sziliauaEnI5IAE msﬁﬂmﬁmmquéﬂmﬁié’%umﬁﬁqﬁﬂdﬁLﬂuimﬁuﬁnmeﬁmqmﬂhﬁu
annmsmmanemenasesiuilesilugafieunananu2549 fuieunneaney 2550 wazldimaiy
dayanieaatinaeagilay dayanguainisiuniuedn LL@:”Loﬁ’LﬁULaﬂmmmifmmaﬁmﬂﬁiﬁm@ﬁugmum
mm@m?:ﬁmzﬁiwmaﬁmﬂuﬂuiuﬁ@ﬂmmu@uimwmm@Lﬁ@m:%utﬁﬂﬁu wdothdagannAnm

ANANAUTITNINNTEALBLA INAN LR ST ULAZ IZALIAINNTULINTRINE N FAN WAL

uansaae  Hilelsasudniauizefianladundniunisdineniae 64 1a a1gle@e 50.0410.4

= 3| a U o é’ L ] o a
1 lugne 25 318l UeUN 39 918l ﬂ@uﬂ@@ﬂﬂmtwuﬁﬂu“ﬂ@\‘iH‘]J”JEIT‘L&LW]@S?Z@Uﬂ'J’WﬁJg‘“LALLN“U?NWfﬂﬁﬁﬂWWiH

o o o '

aulsiuansnaiued Wil Anynieadd  wsiwudndiasniannugussresnenianinlusiuninndnrianig

'
o

AnauresAuLazNaAANRsASHA TWAURERI dauTese LA TnUARUAB AU AUAINIINA NN AN WIS

gasnenanwlusutaandneenaliadAynieaia

a9l dndinvessziveshinuaiusienliuluaenitslamilunisUsuifliuaninguussresudniay

a o A o k7 o < d’l’ o o
LL@zﬂ’]ﬁ‘LﬂﬂW\iNﬁiuﬁ]lﬂu%ﬂ’]ﬂii‘ﬂMULLGIIQL?Q?\?W’]T]VL"IINH

AP BNEIANART  ANHBTRURR .
a '8 A dl rdl
A1 AL TANERT ﬂqﬂﬂﬂm@ﬂ’]@’]?ﬂ%ﬂ?ﬂ‘]ﬂ’] .................................

________________________ Rl e



# # 4974773630 : MAJOR MEDICINE (GASTROENTEROLOGY)

KEYWORD: NONALCOHOLIC FATTY LIVER / STEATOHEPATITIS / FIBROSIS / RESISTIN /

ADIPONECTIN / LEPTIN
WIRIYAPORN RIDTITID:  RELATIONSHIP BETWEEN ADIPOKINE HORMONE
LEVELS, LIVER INFLAMMATORY ACTIVITY, AND FIBROSIS IN PATIENTS WITH
NONALCOHOLIC FATTY LIVER DISEASE.THESIS ADVISOR : ASSOC. PROF.
VAROCHA MAHACHAI, M.D., THESIS COADVISOR : BUBPHA PORNTHISARN,
M.D. 42 PP.

Background High prevalence of insulin resistance and metabolic syndrome (MS) in patients with
nonalcoholic fatty liver disease (NAFLD) were reported. Liver biopsy is the gold standard to diagnose
and assess the severity of NAFLD. But, it has some risk of complications. Adipokine hormone (AH)
levels have been proposed as non invasive markers for liver fibrosis and inflammatory activity.

Objective To use adipokine hormone levels for assessment the liver disease severity in lean
and overweight Asian NAFLD patients.

Methods All NAFLD patients with age = 16 years old during October 2006 to November 2007
were enrolled prospectively for clinical data and liver biopsy. Blood tests for AST, ALT, Lipid profiles,
HOMA, leptin, adiponectin, and resistin level were done. MS was defined according to the NCEPT llI,
with a modification for Asian people. Groups of NAFLD patients including steatosis and steatohepatitis,
significant fibrosis and nonsignificant fibrosis were defined by using liver histopathologt, according to
Brunt, et al .

Results Sixty-four NAFLD patients (25 M and 39 F) were enrolled. Baseline characteristics
including age, gender, MS, FBS, AST, ALT, lipid profile were not significantly different between groups.
MS = 3 criteria and adiponectin/leptin (A/L) ratio were significantly different between NASH and
steatosis groups, and they were also different between significant and non-significant liver fibrosis
groups (p<0.05).

Conclusions Adiponectin/leptin (A/L) ratio are very useful to assess for liver disease severity in

Asian NAFLD patient.

Department Medicine Student’s signature........coovveiiiiii

Field of study Medicine AQVISOr's signature ........ocoovviiiiiiii e

Academic year 2007 Co-advisor's signature .........cocovviiiiiiiiiiiiiinnn.
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NAFLD
NASH
MS

AST

ALT

FBS
HOMA
AL

HBs Ag
Anti HCV
Anti SMA
HDL-C

N

SD

Nonalcoholic fatty liver disease
Nonalcoholic steatohepatitis
Metabolic syndrome

Aspartate aminotransferase
Alanine aminotransferase
Fasting blood sugar
Homeostasis model assessment
Adiponectin/leptin

Hepatitis B surface antigen
Hepatitis C antibody

Smooth muscle antibody

High density lipoprotein
Number

Standard deviation
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1 Huaedliiunisatiadeilu NAFLD azfiesd
» L . v o
1.1 92U ALT ¥1nn91A1 upper normal limit 8etiag 3 AFIWIWNANNGIYE

1 o

WL 3 1Aau

1.2 Auueaneseaddanndn 20 niusiedu

1.3 flua HBs Ag, anti HCV, ANA/ANtISMA (fuau

1.4 RszA ceruloplasmin waz ferritin Tuiaenilng

1.5 HAAARINTIVUNL bright liver

16 fiuansatuiiefunanen e ldiy fatty liver AN Brunt
classification

2. fiheildFun1sifiaseiiu metabolic syndrome azfasiiterlvatielion 3

dalu 5 dan1u NCEP-ATP Il T6un

2.1 Fasting plasma glucose = 110 mg/dL

2.2 Blood pressure = 130/85 mmHg

2.3 Waist circumference > 90 cm el,ut:{'mml,@z >80 cm Iuéﬁaj\i
(WHO/IASO/IOTF)

2.4 HDL-C < 40 mg/dL lugfaauaz < 50 mo/dL Tugus

2.5 Triglyceride = 150 mg/dL
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metabolic syndrome Tugitlelsafudniaufeseannlatuite i

% o o dﬁl [ % 1 o < !
nazunsndauaaslsaAuanIaLizady I/LG’WLLf‘I.ﬂ’WQSIﬂ‘LILL°1I\‘] [F]‘ﬂT]J



unn 2

a o @
NUNIUATTUNTTINNLNEIURN

andeyanisdnlutlaqiiunud nasdudniauzeiianlaiuiiaonduiusedig
daauinANgan WU nazlasiulunengs uarn1nsheseBugaL T9n19vAe ANl

AnaniuanEuedAtydlunileans metabolic syndrome[1, 2, 3, 4, 5] A9R13197 1
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Sign or Symptom Prevalence in Study

Overweight (BMI between 25-29.9 kg/im?3) 67%
Central ocbesity (waist >102 cm for men and AT%
>88 cm for women)

Impaired glucose metabolism:

Elevated fasting insulin (>100 pmol/l)
Postload hyperinsulinemia {>1000pmol/l)
First-degree relative with diabetes

Elevated triglycerides {>2 mmol/l)

Hypertension

(>160/95 or currently on medication) 17%
First-degree relative with hypertension 57%
Cardiovascular disease

Previous acute Ml or angina 0
First-degree relative less than 55 years if 279,
male and 60 years if female
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ploxn Azt 1 dedinnsAnewudnalnnisifianiazdudniauizaieainladiduliniu Two-
hit model fagL7 2 dagadatauainnisdneaas Angulo et al. wudniladei@asnasnisiia
severe hepatic fibrosis Tugtheninzdudniauseisanladi Hun argunndi 451

BMI 8nnn9visawiniy 30 8msdauaad AST i ALT N1Nn911 wae type 2 diabetes mellitus
ImeilAn odds ratio WNFL 5.6, 4.3, 4.3 LAY 3.5 AMNAIAL AR 2 Tetladen@eaung

tladatifludnu e d1Aty89 metabolic syndrome

A 1 nsefiulsaaaaniogladuunenluiilasu
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N. First hit



9. Second hit
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Tt
Risk FacToR Ooos Ramio (95% Cl)
Age =45 yr hae (L3-21.7)
Obesity (body-mass index =30 4.3(14-13.8)
Aspartate aminotransterasealanine aminotransterase 4.3(15-12}
ratio =]
Type 2 diabetes mellitus 3.5(1.2-9.8)

Tuilaqiii nsngaadiuilefiunisnensinenasldainnisianziuiilunigitiady
NIMIFIUIENNNIEALENIaU e ANl Asnndl 3 wenanniinansmsaaTuiiaiunig
WENBANENEIANNNINUANDINNBANINARINTULINTBINIFNIALTDFLILAZN1THAIHALNIN
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Incidental T ALT

Risk factors for Sympiomatic liver disease
NAFLD + T ALT +/- hepatomegaly, +'- T ALT

— ——— ——

—

Foule out alternate liver diseases

- hio ETOH intake = 20-30g/day

* medication/drug history

cviral (HCV, HBV)

« metabalic (ol -anti-trypsin, hemochromatosis, Wilson's)
- gutoimmune markers

(=) ve

Image the liver with US, CT or MRI

Fatty liver present ‘ —* | Consider liver biopsy

l

* Detary counseling
* 6-12 months weight loss program
* #f« vilamin E

i | Mo nommalizaton of ALT ]

Reconsider liver biopsy

10
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F1399% 3 SEALANNNIULIN NN EIMENTeInansudniaLTulsasudniauizeiann lasiu

Grading for steatosis
Grade 1: <2 33% of hepatocytes aftected
Grade 2: 33% to 66% of hepatocytes affected
Grade 3: =66% of hepatocytes affected
Grading for steatohepatitis
Grade 1, mild
Steatosis: predominanty macrovesicular, involves up to 66% of lobules
Ballooning: cocasionally observed; zone 3 hepatocytes
Lobular inflammation: scattered and mild acute inflammaton (poly-
morphonuclear cells and occasional chronic inflammation { mono-
nuclear cells)
Portal inflammation: none or mild
Grade 2, moderate
Steatosis: any degree; usually mixed macrovesicular and microvesicular
Ballooning: obvious and present in zone 3
Lobular inflammation: polymorphonuclear cells may be noted in associ-
ation with ballooned hepatocyvres; pericellular fibrosis; mild chronic
inflammaticn may be seen
Portal inflammation: mild to moderate
Grade 3, severe
Steatosis: typically imvolves =66% of lobules | panacinary; commonly
mixed steatosis
Ballooning: predominantly zone 3; marked
Lobular inflammation: scattered acute and chronic inflammation; poly-
morphonuclear cells may be concentrated in zone 3 arcas of balloon-
ing and perisinusoidal fibrosis
Portal inflammation: mild to moderate
Staging for fibrosis
Stage 1: zone 3 perivenular, perisinusoidal, or pericellular fibrosis; tocal or

cxtensive
Stage 2: as abowve, with focal or extensive periportal fibrosis

Stage 3: bridging fibrosis, focal or extensive
Stage 4: cirrhosis
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{NN3A99aU1 biochemical markers nangfalun1s3iadeN19e hepatic fiorosis Tugilaena
Mazfusnauizafaannladu[16, 17, 18, 19, 20] i s2Au hyaluronic acid ludanlaeld
NANNTINETLANNENNUSY extracellular matrix deposition fiU hyaluronic acid T4l

dayanisAneAaudisimauislusnalszmanaz Tuaulna[21, 22] Ase999 4

R399 4 ANLRAEUAITZAL hyaluronic acid AMNIZALIAMNNTULITANNIIENINARINA TWFL

Fibrosis score N Serum HA (ng/ml)
FO 1" 170.4 £ 88.9*

F1 l 135.2 £ 59.0#

F2 2 383.2 & 353.9*
F3 ! 370.2 £ 156.8

*p<0.05 WallFauauny F2, F3, p>0.05 WeawlFeuieuiu F1
#p<0.05 WelTeuiauiy F2, F3

**p>0.05 WaFauiauiu F3
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ANIANERUAN A UAN LIRS Te 9N hepatic fibrosis NUTEALABN adipokines
A9 fiAendastunarAesieaugaw WEun adiponectin, leptin WaY resistin Intl adiponectin
LAY leptin GRECTO adipokine SneNBRNTUa AR NG 6, 7 WazAn3NeT 5 wudndl
ﬁ@aﬂ@éﬂ”ﬂL@udqﬁmmﬁuﬁuﬁﬁuquﬁ%@ﬁi@%uﬁu e resistin faiidoyalidaian23]

vy oA X
tilaeNn1azhe

A a

a

ARRUTAUATH

a a

LTl

=

al

o

72AU adiponectin Q4[24, 25, 26] LazseAl leptin AN[27, 28]

widoulunifludeyanisdnenlusnslsunaAuazidayanisdnmdasuinuauine

F19797 5 ge5luu adipokine 19°]

Molecule Molecular | Location of Function
Mass, kDa | main synthesis
Leptin 16 Adipose tissue | Suppresses appetite
Blood Affects energy expenditure

Soluble leptin | 90 Leptin-binding protein that transports leptin
Receptor To the blood-brain barrier in the hypothalamus
Ghrelin 3.3 Stomach Stimulate appetite

Enhances use of carbohydrates

Reduce fat utilization

Increase gastric motility and acid secretion
Adiponectin 30 Adipose tissue | Decreases insulin resistance

Decreases blood glucose concentrations
Resistin 12.5 Adipose tissue | Action in human not established




AT 6 NEBNRARATUENTINTNN91T84 leptin

Brain
Neuropeptide Y \ i /
i
Metaholic effects Y
+ NPY secrelion
4 Food intake
1 Body weight
1 Sympathetic tone '
T Energy expenditure
Normalization of glucns: Leptin synthesis
and inzulin
Fat tissue
——
b "1.- =
I
"-F =1 \"h ey
-l‘.
-. F L
/ o =
Pancreas

Insulin secretion

Hepatic glucose production

Releasing hormones
Endocrine effects

+ Leptin level: 4 Leptin level:
Glucoeorticoids Catecholamines
[nsulin T3/T4
THNF-w/1L-1 cAMP
Androgens
TFertility

Main functions:
Glucose uptake, Fat storage,
Metabolism

N\

Skeletal musele

Glucose uptake and metabolism




AN 7 NEBNRARATUEINTINTNN91 T8 adiponectin

Normal Obesity
. . Adiponectin J
Adiponectin T \\ Fat i Fat tissue
) al fissue - o
Leptind T~ PPAR y R Leptin
e
- —* TNF-uT
TWNF-a 4 +—— b phy ® = j -0
Resistin L 4+~ ~— \::‘*- Resistin T
Free fatty acids & Frec fatty acids 7
Insulin sensitive Insulin resistant
Liver Blood ~Ql¢
e Linid synthesis 4 * Glucose | , - Triglyouid::_prodflctil:m A
. Gﬁmnszn production 4 » Free fatty acids | * Free fatty acid oxidation T

+ Energy dissipation T

o o

1 ' ;lld o a dl A nlld é‘/ [ % o o
andegamaniiasillganumgnundfiaeniinnassiudniauseiainlasiusoniy

metabolic syndrome 11a¥in"19 hepatic fibrosis gandgiaanininziudniauzaiaann

o dl 1l . 1 ¥ . . . . 1
Tasiui lafl metabolic syndrome UMY WAL non-invasive biochemical markers L1

. . A . . 1 = o o . . .
resistin %178 adiponectin Y1arNAMNANAUTAILNIIE hepatic fibrosis
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a o dgj =2 v dl Yar aa [ o o Aj [ -dl a
ﬂW?Q@ﬂuLﬂuﬂq?ﬁﬂ‘]ﬂ’]ﬁjﬂ'ﬁﬂ%iﬂﬁ‘ﬂﬂ’ﬁlﬂﬁ"ﬂ@’)%@ﬂﬂ’]’]Lﬂutﬁ‘ﬂﬁ]‘]_lﬂﬂl,@‘]_lL?’I’JN‘VILﬂﬂ“mﬂ

lasiuannnisasaantengsananvesduiteduulsmenunaginasnsniuaz Taeneing

59INANARTTTENTINTUN 1 6AIAN 2549 DITUT 30 WoAANIEUW 2550

>4

nyiseasnraInsIan

INAANHIANNNA NN USUDINTAIIRLADANNTLALDE A WA SN LT AUAINN

o a o A o L aa o o A o o
TULBTNTBINITANLALILAZNITIN mmq:wamlumﬂugﬂfmmmmqmumsz L?’B?\W’Wﬂi‘lmu

s1uu1n19398 (Research design)

{un15998ULL cross sectional study

szillguIan15998 (Research methodology)

v

dszanaiiiunng (Population) Ragiaailunfnlaiunisitadedulsasudniay
X . .
Fafaannlasiu

Uszanssianting (Sample population) Aagilaslunnl#iunisanadadlulsasu

anauizafianladuainnisianzdululaneuiaginainsndiiazlsanenunas A ans

LNNNISARLARNLEINNIANE (Inclusion criteria)

1. filaenlafunstadadulsndudniauiEaieanlad

—~

NAFLD) a1npas g

v
a I

TFuasun1anensanen g e sunIsansAUnINg a1

o

X
1

=D

® 54U ALT 81NN31A1 upper normal limit 88i91ag 3 AFIRIKEINNGY

A (- A
NIALNINL 3 LAY



ANLAANDERARUBENIN 20 NTNADTU
Aa HBs Ag, anti HCV, ANA/ANtiISMA Liuay
H7CAU ceruloplasmin LA ferritin Twasnlns

NAAARINTIUNL bright liver

2. @nguINNdvizawiniu 16 1

LNAMNISARAaNAINNISANEI (Exclusion criteria)

ANLAANAZAAANINNIN 20 NTNAaTY
HN1EAUBNIALAINAMARY 11 autoimmune hepatitis, Wilson's
disease, chronic viral hepatitis B 38 C, hereditary
hemochromatosis, la5uenAn lAA hepatitis 1199 6 inaunaun
fileazidndaniasanisae
Pregnancy
Hepatic steatosis AMN@L1Raw Lo
= v .
- QiszdFaas malignancy
Yo dl o v a . . 1 . .

- @Suendnin e hepatic steatosis LT corticosteroid,
tamoxifen, amiodarone, metrotrexate, estrogen,
chloroquine, calcium channel blockers 11194 6 WHaUABLN
filazidndaniasanisiae

- Gastrointestinal bypass surgery

NNFANUIUUUIAFADENN (Sample size determination)

ANAFIAEIN (Sample size) AMuInIAINTayaTas Kim HC, et al” waz Angulo, et al[4]

= (zwz\/sz + zB\/(FyQ1 +P,Q,)’

(P1 - P0)2
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ANUA o = 0.05, Z o2 =1.96
B=0.1, Zg =1.28
P,= Prevalence of metabolic syndrome in NAFLD patients
=0.53
R = Odds ratios of hepatic fibrosis in NAFLD patients with a

criteria of metabolic syndrome (DM)

=35
P= PR ~ 0.0
1P, (R-1)
P= P1+P2 =0.67
2
mezasty N — (1.96V2(0.67)(0.33)+1.28 V| (0.8)(0.2) + (0.53)(0.47))
(0.8 -0.53)°
6157
=~ 62 Au

28n15ANE (Intervention)

L fuledlgFuneifiadedu NAFLD mmﬁﬂmnmLﬁmﬁmﬂéﬁumﬁmﬁ'quqq
Faruiin Snannadidladin dasauiaauazazing

2. fheldfunisitiadeidiu NAFLD aadennaaiesiuazldsunstiudin
Hayaitaasua CBC, PT, LFT, HBs Ag, anti HCV, ANA, anti SMA, Ha&ans
T uaznanE3INENeEuiiesL

5. filgazanensatiaiien 6 faluaileldfunisianzidennsa OGTT,
ceruloplasmin, ferritin, insulin, total cholesterol, triglyceride, LDL, HDL,

adiponectin LAY resistin WazTUNNNA
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v v a o Yo a = =
4. gndndanlunnsidannavazliiudeyalaaaziaaatisnasziaannes
IaransdeLazfadlasunfstusaniluanadnenidnes (inform consent)
Y 1
ngilaenen

5. Fiaeeing serum NAz@InTIANIILAL resistin, adiponectin wa leptin azlaw

a

nsuaniufgauuni -70 °C uaztinlingaalaald RIA uay ELISA kit

a

[% %
a =

6. HANENTINENURITUEBALNLN TN AgiaNA2e hematoxylin-eosin LAz

1
=

Masson'’s trichrome @515§Uﬂ’1?r§lﬁ‘qfﬂﬂﬂuimﬂw&’fﬁLL‘WVIET:L £0TEY 2 N
WegAnEuznenesananddn ldiulsasudniauizefianladuuaz syl

194 steatosis, steatohepatitis Laz hepatic fibrosis

N1SHILNALAZNI9IM (Observation and measurement)

1. 15u1nua84 hepatic steatosis AzfiansunIaINNeENs e @aTgy tne
2

WLNATH Brunt classification il grade 0-3 Tnaazutailu 2 nguas grade 0

q

Lﬂumjums\iﬁ hepatic steatosis Way grade 1-3 Lﬂuﬂ@u‘ﬁlﬁ hepatic steatosis
2. 726LT0Y steatohepatitis @xﬁ@’]ﬁ‘ﬂm@’]ﬂv\m’@LLWVIEI(:LgﬁIEIQ‘ﬂ’m&I Tneaia
A4 Brunt classification (1w grade 1-3 A8 mild, moderate WAz severe
3. UTuNtues hepatic fibrosis %ﬁmsmwmnwm?Lmeﬁzﬁlmmﬁy Tnetiamna
Brunt classification 1l FO-F4 Tagazutiaiflu 2 nquaa FO-F1 lungu
nonsignificant fibrosis wax F2-F4 Lﬂuﬂzﬁu significant fibrosis
4. AETiNaanIe (Body mass index: BMI) ANUIELANN

WIUNRNAY (Nlanin)

[A9uge (1m9)]°

5. Insulin resistance 9alag homeostasis model assessment (HOMA) Imﬂﬁ@m

AU LA

Insulin resistance = Fasting insulin (uU/mL) x Fasting glucose (mg/dL)

2.25
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1
=

6. Waist circumference fe43aqANNNANIENIWNIDLAWNARUBINTZANT AL

iliac crest LAY hip circumference FaaiaNanNndaignssudeazinnuaziu

Q q

ﬂﬁ‘i‘i')‘l.l‘i'm“fl"agﬂ (Data collection)

wuluwuniiususandeaya (Record form) uazasdayalilunaufiames

n153LAsIEUlaya (Data analysis)

v v o A, - . -
wansteyailfiduanady + Andaauunimigiu neagdinasilfauiiauacy
WANFIN9RY continuous variables Iaaldian1smneaninAe Student's t-test AT
WFaLELAMNLANGNT8Y categorical variables Inald38n19M19adifAe Chi-Square test
% %

lunstindeayaiinisnszaasiatng wea Mann-Whitney test lunstiidayaiinisnazansasial

nm

ﬁrymmw?‘ﬂﬁsiu (Ethical considerations)

1
%4 v

~ Iy a | o JRiy o 1 &
1 wesanndayanldangieedudeyanliainnisinaisiieainnisianziaen
=KX a dl 1 % °I
AINANNLALNARUANAN
é’ dgj o f/ T A A a oa nI/ = [ %
2. m@lmmw,uﬂmuuuﬂﬂgummummgmm@ﬂgummiﬂimﬂum@mq@m
pa1mnUneauninanzau waviluhiaudaiialunismmasinainagudo
v o a o Yo o A R aa %
3. gndndanlunisisannavazléiudeyalnaazifaanedsnismnma uazldda
=l v a dl (=3 % Yo a
seaziaen lEAZNIINA1IRAN TN aTR A NITILLA S AR LA SN sEiue AN
| o o . U ]
Wluaeanmwalenes (inform consent) Angilaanen
~ = & o cy R
iavanndniaiiudeyagteaaasisaneunaainainsaipag asinisiaue

TATUAREADADIENTIHNNITNANTNATEITITNNNTIAEUDI A WNNEIAN A RS
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4. ARNRINIINAINGIAY TIAUNITUNIANE WHIWN1INANTUNATE8990NNT

[ %

A9eLAD
ARINNA bWN159]8 (Limitation)

o as e, ¢ o & ooda o e
1. e nnidaazyinlugthelsasiudniauisefamininanlaiunlasy
Azt iRz lesuieasunsinEsiall meizaziuanuaudilos
dl ¥ 1 a o K d? [ o v dldil 1 d’j o o 1
Mdngaulasan1sideastues fuauIngUenidetedlunisianzsiuaenans
FelFFunisiansananetanselumiaalsaniaauaning
o . . . . . A o M v
2. NNIMIIAUNTEAL resistin, adiponectin kaz leptin luaaadaldl@idunimgmae

v

neresriRnaslaeviall uwsfldfinisiuienisadalulsmeuna
o %

v ! £ éj dl ¥ o a [
TANARNTIAMNTRULAINAUNUIU sﬁﬂiﬁ AHUNNTUsza1Ui N9 TRne LN

nTEAARTanFanliuaa

uansadscladinaininazlasuainnisias (Expected benefit and

application)

1. M linanudsauduiusaesseauansiug adipokine LAMMNTULINTBINITAA
steatohepatitis uag fibrosis Tugtelspdudniauiteseannladudetilldid
non-invasive markers Iumm@ﬂﬂmu'a;w,l,iwmimluéﬂqaimﬁuﬂ”maufgﬂ‘?\i
Al

2. inlsmeuderanuifiendesaes metabolic syndrome funN3tA liver fibrosis T
lansusniauBaseannlasi %a%ﬁﬂﬂzﬂ' early aggressive treatment 284
metabolic syndrome luftlaalspusniaudaseannlafuiteld1¥iin
nazunsndeunesisaiusniauisess duinassuudsield
5. AfnaINIiNMANeNAY enniznesunelufldtiunsfansanasasssunis

o ¥

BN
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alassAndIdaAInIasiiaTuluaMEANIUNSIeE  UWAasNIASINSLUNIS
LA b (Obstacle)
1. anuugdileendnandonlulasesnisanaarianuouliiiiesme Seauagiv
Anuugihanidatiaalunisanzsu

1 L QS/ dal o P2 L v 1 o aAa A '
2. luamnsoaanisninatesduiiedulianmiing fihaazaglunguiniivisels

I . . . o v Yo 1 d! oA 1 dJ 4
{019z hepatic fibrosis a1aazin WG Uanguuilannndrannguuiield

N19UTUITNNTINEUALANTIN5UGTRIIU (Administration and time schedule)

F13797 6 f139N1TU IR

W.A. 2549 W.A. 2550 W.A. 2551
AaNgTH 6718910112112 (3|4 |56 |7|8|9|10|111|112] 1| 2| 3| 4
=3 =
1. ANHLATUNINL kx|
2. squsndeya NN N .
3. Apziiteya -
4. @I *
5. $ENIUNANITIRE o] x| % | =

uszanusganguadlangan1siag (Budget)

1 vaAnldanesialy 3,000 U™
2. vuaaA analunismsaa@ennszau insulin Tuiaen 9,600 UM
3. A a8 lunnsmsaun biochemical marker lulaen
A ldanelun1sneaannszay adiponectin luaan* 40,000 UM
(ELISA kit 1 7m/100 AU)
A ldaneTunnImIIamszaL resistin lwidan* 40,000 UM
(ELISA kit 1 7»/100 AW)
Aldanelun1smneaanszaL resistin ludaen* 40,000 UM
(ELISA kit 1 16/100 AL)
e : serumaadgtagdnuan 50 Auldiunismaaalagllidesnlgane

AN TNNENLNANTANAR TR FAU
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L Qi ¥ a o [ Yo a 1 v dl
gaendnlasenisideaziiugiuingeusnldans lunnmesaaunig
% a oa d‘ = o | aa o Yo o o d’l’ o
M@Qﬂ{]‘].l[ﬂﬂ’]'a‘ Sﬁ\mmmmLﬂuslummmmu%ﬂ;ﬂﬂfm‘ﬂaﬁmmuaﬂl,muwm\‘mﬂ
o 1 3 dl 1 aa [ dl o o/ ¥ 1
1°IJ§~ILL@§IILLZ\]"J L‘W‘ﬂ“ﬁ')ilsluﬂﬂ?'}u@’ﬂﬂLL@%LLHﬂ&WLM@@u‘H‘ﬂW}U@ﬂLf&‘]_lﬂ‘ﬂﬂiﬂ VL@LLﬂ
HBs Ag, Anti HCV, ANA, Anti SMA, serum ceruloplasmin, serum ferritin,
CBC, LFT, PT, FBS, lipid profile, upper abdominal ultrasonography

AN TENN UV N A 92,600 UM

~FFuRuativayuainanianlsanisiuasuislszmang
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miﬁﬂmﬁlﬁmqmqnﬁmﬂ@Q’ﬂwia‘mﬁuﬁﬂLzmé@ﬁ*ﬂﬁlﬁmwnhﬂuﬁﬁﬁumﬁﬂmﬁ
lsanenunaaiasnsaluaslamentnasssrnans  soudideunanan 2549 duieu
woAAnEu 2550 fitaefidhfunnsdneide 64 s

fitlae 64 318 unefinen Aedihelngengunnndivianiaiy 16 3718 uNNTITade

! | o dg/ o o dl Ly -8 =
aflulsmsiugan LZQ‘]_ILﬁ“ﬂN"ﬂ”lﬂll‘lmuﬂ/ﬂ?\‘]w&l”l‘]_l’]@QWW@\?ﬂ?MLL@$T?\‘]WEI”I‘LI’]Z\\ﬁ??3\I Aans  lped

Aengaasviniy 50.0 + 10.4 U umne 25 aw umge 39 A wudngilasdoulundien
fatinnaniatias  lnalANfaiuaantatasndn 23 AlanSNAaAIIININAT A1WIW 30 AL
1 dl o a a o ] al o a 1 =
(ARALATRNIANIE  22.2+41.2 Alan5umAanIsamns)  waslANSTiNanIaNINn9nviTe
WinAu 23 AlanfuAanIIINAT [NUK 34 AL (ANALIATRNAANNE 27.7+1.7 Alanfusia

FNTINLNAT)

TayanugruresdiaelsafudniauiEeiaainlafuwanslunieen 7 Tnsudadungs

1Y

steatosis UazNgN NASH wudndayanugiuaasgilaelsadudniauzaianiinannladiuians

U 49
1 o

nan A nuensniuetWRilid Auneatfviveny, we, Adaiieanie, ALeNNMNL

q

AasaBUIALIEALLNANG, ANNIIINUIeNEL, syatladuluEen andunguenimIeue

o o

a dl 1 o 1 a o
LUAANNLANANNURLWHULAATY (p<0.05)
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49 a

Variable Steatosis NASH P value
(N =30) (N =34)
Median (range) | 95% CI Median 95% Cl
(range)
Age 48.5 37-55 52 45.2-60.5 0.08
(30-67) (33-68)
Gender 11/19 14/20 0.91
(N, M/F)
BMI (kg/mz) 241 22.2-26.9 259 22.8-29.4 0.1
(18.6-29.7) (19.9-31.0)
WC (cm) 84.5 80-88 85 82.0-90.5 0.31
(72-100) (74-110)
HC (cm) 94 90-100 95.5 91.0-100.2 0.37
(83-115) (90-115)
MS > 3 criteria 5 24 <0.05*
(N, %) (16%) (70%)
FBS 99.5 94.0-116.2 113 96.7-120 0.26
(84-177) (88-171)
HOMA 812 697.5-933.1 9135 703.5-1205.2 | 0.25
(478-1893) (555-1720)
AST 64 36.7-76.5 60.5 38.7-87.2 0.68
(26-162) (22-195)
ALT 88 73-129.7 106.5 80.2-127.0 0.37
(47-200) (52-220)
Cholesterol 205 179.7-232.7 209 184.5-232.2 0.58
(152-270) (151-295)
Triglyceride 140 106.5-177.7 178 145.7-204.2 0.06
(82-255) (75-315)

* p <0.05: significant difference



dl = aa 1 a o o Y dl
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[ % a ! A 1o 1 { ¥ = o '
ANTUCAINIININATUARINNINNIUTANINU 3 m@luﬂ@wﬂqa NASH {aMUIUNINNIN

o o =

filaelungy steatosis aeinalTidNATY wardidnIaaueesEAL adiponectin fia leptin AN

'
1 I o  ar =

AENHTEANATY FIMI3I9N 8

F1319% 8 WENFANIWANIULINTBSFLANIALLAZIzALAasTNU adipokine wgtaasudniay

Fossannlasiy
Steatosis NASH
(N = 30) (N = 34)
Variable Median 95% ClI Median 95% ClI P value
(range) (range)
MS > 3 criteria 5 24 <0.05*
(N, %) (16%) (70%)
5.6 3.3-8.7 4.6 2.9-55
Adiponectin (ug/ml) (2.1-21.0) (1.2-18.7) <0.05*
5.6 3.9-15.0 13.3 8.1-25.6
Leptin (ng/ml) (2.3-50.1) (1.2-49.6) <0.05*
0.8 0.3-1.3 0.3 0.2-04
A/L ratio (0.1-4.7) (0.1-4) <0.05*
41.8 22.7-711.4 67.7 22.8-118.1
Resistin (ng/ml) (7.9-228.4) (9.4-270.7) 0.16

* p <0.05: significant difference

dl = aa ] a o A o 1 v dl
LN@LLEF;I‘LIL‘V]EI‘LI@W]’]NN@VI’]\?WEI’WﬁQV]EI’]GLuLNﬂ’]?LﬂE”Iﬂ’WQZWGN@Iu[ﬂU WL1 Q‘]JQEI‘V]

o a 1 | 1 o 1% 1 v prp . e . . IS
ANBUSAINITNINNATLDANNINNINUTALNIND 3 m@luﬂqmgﬂfmm significant fibrosis &

a o [ % =

AnuuNINNIflaelungs nonsignificant fibrosis ENNBEANATY UATHNENIIIUIDITEAL

'
o [ % o a

adiponectin #ia leptin ANINaLNNTEAVATY AIRN9797 9
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R399 9 WENBANITNAYINIURI TN ANz RSN TWAL LAz szALaRfTN adipokine Tu

vy e o X o o
gﬂwmmmzﬁummmnhuu

FO-F1 F2-F4
Variable (N =33) (N =31) P value
Median 95% ClI Median 95% Cl
(range) (range)
MS = 3 criteria 8(24%) 21(67%) <0.05*
Adiponectin (ug/ml) 55 3.2-7.9 4.8 3.0-55 0.16
(2.1-21.0) (1.2-18.7)
Leptin (ng/ml) 5.7 3.9-14.0 13.6 8.8-26.5 <0.05*
(1.2-50.1) (3.3-49.6)
AJL ratio 0.8 0.3-1.3 0.3 0.2-0.4 <0.05*
(0.1-4.7) (0.1-4)
Resistin (ng/ml) 42.2 22.7-83.5 66.3 22.9-112.8 0.28
(7.9-228.4) (9.4-270.7)

* p <0.05: significant difference

wsiiauLnguEaamndninaanietlly lean waz overweight Wudn nNgNaInIg

NIUNATLBANTINIINENBAN WAL TIALANIALNAZ NIz R AR Tusu TR

ANTHLANFNNAY AIAN9197 10 LAy 11
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;13999 10 szAuaeilum adipokine TufUsasudniauimaiaainlaiulnausianguanusal

HIanel
Lean NAFLD Overweight NAFLD
(N =30) (N =34)
Variable P value
Median 95% Cl Median 95% ClI
(range) (range)
BMI (kg/m®) 225 21.9-22.8 27.4 26.4-29.4 | <0.05*
(18.6-24.6) (25.0-31.0)
HOMA 812.0 651.0-962.5 904.8 740.7-1205.2 | < 0.05*
(478.8-1524.0) (564.0-1893.9)
MS 2 3 criteria 12 17 0.43
(N, %) (40%) (50%)
Adiponectin (ug/ml) 5.1 2.9-8.0 4.91 3.2-6.0 0.72
(1.2-21.0) (2.4-19.2)
Leptin (ng/ml) 8.8 4.4-15.0 12.4 6.4-19.3 0.20
(1.2-49.6) (2.7-50.1)
AJL ratio 0.4 0.2-1.2 04 0.2-0.7 0.33
(0.1-4.7) (0.1-2.6)
Resistin (ng/ml) 31.3 20.7-68.9 69.6 35.0-116.1 < 0.05*
(9.4-267.7) (7.9-270.7)

* p <0.05: significant difference




F1399% 11 WENBANIWANTULINTBIALENIALLAZNIAAN9ERINA TWAL Tugiaesy

anauizafianladulpauisnguausaiinaanig

Variable Lean NAFLD Overweight NAFLD P value
(N, ratio) (N =230) (N =234)
FO-F1/F2-F4 17 /13 16/18 0.60
(1.3:1) (0.8:1)
NASH / Fatty liver 15/15 19/14 0.82

(1:1)

(1.35:1)
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anUsrananisIas

Tsadudniavizaisannlasiuiimnuduiusiunins a8 ugauuasnguaIn1Imn N
pruadnlaanguainiamamauednnulities lunguissmanzdunnuinnandssmeanig
= o o X o v o PR g a e &
W@die [1, 2, 5, 6, 9, 10] lsasiudniguizaseannlusiudulsanTnansan 1 wuan A UFaLANNS
= o (% 1 o a [ % o o ] o [<3
Hlaghunziulagliinsdniauaninanisdniauluiuuazinligninzsuuds [3] nsmsa
NmsgunTeiiadelsadudniauireisainlaiu Aensmsaaduilefun1anensinen [13,
A o Ao o v ¥ = a = A aal PR g
14, 15] uwsilasannidunimaaaniniazunsnden At AalnnsAnE eI snsany
AzUNINdauTiasndn |y nnsRmalaaniiedasysuaasiuu adipokine [17, 21]
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1. Gender ....Male . Female

2. Anthropometric measurement :

Waist circumference....... cm  Hip circumference...... cm Waist-Hip ratio........

3.Criterias of metabolic syndrome :
No. of criterias : ...0 criteria ...1 criteria ....2 criteria ....3criteria ....4 criteria....5 criteria
Duration of metabolic syndrome (Z3/5).................

...FPG =2 110 mg/dl
...BP 2 130/85 mmHg
...Waist circumference > 90 cm for men, > 80 cm for women

..... HDL-C < 40 mg/dl for men, < 50 mg/dl for women
...Triglyceride = 150 mg/dl

4. Laboratory findings :

40

AST...... U/L ALT...... U/L AP...... u/L TB...... mg/dL DB...... mg/dL Albumin......gm/dL

FBS....... mg/dL  Serum insulin............. ud/mL HOMA-IR..............

Cholesterol...... mg/dL TG......mg/dL HDL-C....... mg/dL  LDL-C....... mg/dL

HBsAg......... AntiHCV............ ANA...... AntiSMA. ...
Serum ceruloplasmin...... mg/dL Serum ferritin....... ng/mL

Serum adiponectin....... ng/mL Serum resistin......... ng/mL



5. Upper abdominal ultrasonography :

...... Normal
...... Bright liver
6. Liver biopsy : ...... Done : DX............ Patho No
...... Not done
Grading for steatosis . ...... Grade1
...... Grade2
..... Grade3

Grading for steatohepatitis : ...... Grade1, mild
...... Grade2, moderate

......Grade3, severe

Staging for fibrosis : ... FO
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