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WAU 0.38 (95%Cl: 0.29-0.51), 1.30 (95%Cl: 1.05-1.61), hag 7.93 (95%Cl: 4.53-
13.88) Mgy

aqu: svuunslinzuuuluenuidended awnsalvnanisduunanzlotunenduledd
Tunguiifianseiuasuuuiivhuazaseduazuuuiigann dduorafarsandsiorn
Suvinmsasasguaniliaiazuuuluszdvainsiadansieniseld egdlsiniuena
firsaniadenensalmanddniudu Tunsduaaenisiuslunyiseedely

AdARY: amglusiunendu, N1sI9eneINsal

*Audunmemansfinviduadin l5emeunauns anzunmemans wninendeulsms
RIUDITIIINTTU TN UAUNS

-102-



Journal of the

Phrae Hospital Volume 29 No.2 July-December 2021
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Fatty liver has a possibility to develop into hepatitis, cirrhosis, and liver cancer.
In clinical practice, abdominal ultrasonography, a standard reference
procedure, is frequently employed to diagnose the condition. Nevertheless,
this method depends on an appointment system that puts those who need
it on long waiting lists. A simple screening tool is needed to detect fatty liver
before further abdominal ultrasound investigation.
To develop a clinical prediction rule from clinical profiles for screening fatty
liver in an individual who attends a check-up clinic at Phrae hospital.
Prediction research with retrospective case-control analogue for data collection
in individuals who attended check-up clinic between January 1%, 2019 to October
31°, 2020 of 538 individuals undergone abdominal ultrasound by radiologists,
176 had fatty liver and 362 were confirmed negative. The relationship of clinical
profiles with fatty liver. The discriminative ability of the parsimonious prediction
model was represented. The risk score was developed. Reported for each level of
risk scores.
Clinical profiles that are strongly related to fatty liver are being male, exceeding
waist circumference, having a high level of TG and ALT. The final prediction
model that consists of these predictors has an AuROC of 0.764. The total score
ranges 0-14 marks, where 0-4 refers to a low risk group, 4.5-8 a moderate risk
and 8.5-14 a high risk. Each group has the DOR of 0.19 (95%Cl: 0.13-0.29), 1.56
(95%Cl: 1.08-2.25), and 11.0 (95%Cl: 5.90-20.51) and the likelihood ratio positive
equals 0.38 (95%Cl: 0.29-0.51), 1.30 (95%Cl: 1.05-1.61), and 7.93 (95%Cl: 4.53-
13.88) respectively.
The Risk score derived from our study is quite good to distinguish individuals
with fatty liver from those without, especially for exceptionally low and high
scores. Abdominal ultrasound investigation is suggestive for individuals with
high scores. An added-value prediction research including others potential
predictors is required for future research.

Fatty liver, Clinical prediction rules

*Medical education center at Phrae hospital, Faculty of Medicine, Naresuan University

** Department of Occupational Medicine
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A1gladunenau (Fatty liver,
Hepatic Steatosis) ¥u183 A1299 4 Ly
araun1elulgadfAuuInnin 5% YaUTaacU
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wazAmeny Alpsndieelsdfiastu ased
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VEALAZIINIANY

sUuuuMsAne: n5ideadsiliduns
Anw13denensal (Clinical Prediction Rules)
Taeld'guuuunisiiudeyauuu g ounds
Retrospective case-control analogue ﬂq'u
Uszansid@nuAenguuszuinsi fuuinis
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finmgludunandu d1uu 176 578

2. nguiBuieu: nguii ldsunns
Afadeinlidngledunendu 91udu 362
el

nmaiudeya: 1ivdoyadnuaueiald
wazdnwueneaddnlugluuuresdoyaiis
nau Usenaume e, UseiRlsnusedndinig
Julsaumny, Tsannudulafings, n1se
LoanesedNarnITqUYY3 IAutoyadnyas
Mlunazdnvarnenadnlusuuuuresdoya
WeUTuna Usgnaume Anviliianie (BMI),
ANYINFUTOULET, SeauA vl Trigly-
ceride Tunszuaiion wazszauaaulesd ALT
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Fuusitldlumsanen:

tladeiifeansfnm (Determinant)

WA NS, U

Avtiiane (BMI):

1.BMI Woenin 23 kg/m? (Un),
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2.BMI 11ANu38LiAY 23 kg/m?

(veiniAw)

AUYNUEUTOULDT

1. aglutsiidvun (iwemdtosndy
NIBWINAU 80 cm., INAYUBINIINTBLNNAY
90 cm.)

2. \Augasiifvun (mandaunnnd
80 cm., WALIENINAIT 90 cm.)

UsgTanisiilsauseanddulsa
W ;8 el

Usedinsilsauseandidulsanany

=

Auladings : 1, Tl

mMshuweaneged : fu, lufy

Msguuv : gu, laigu

sEAUAT Triglyceride Tunsgiaiaon :
#e8n11 150 me/dl, 150-200 mg/dl, 41N
200 mg/dl

sgauaneuled ALT lunsyuaiion
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Wilcoxon rank-sum test
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AATITAANNALNTALUAITTINUALSA
vosusaziladeildlunisinuse Area under
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Padeitelunsdansesnzlutunendy

Anw1AILE BFURNS (Odds ratio)
Suunmudnuaeildlunsdansesnaz vy
wondulay Univariable logistic regression i
sedumsEasiu 95%

Anw1muE 89duRWS (Odds ratio)
dlofiansamanesuussauiu wedaslunis
Annsesngludunendunle Multivariable
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ANUduRussanisiiangludunendusgna
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ANILABITB LA AZFALUS
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NANTSANE

nsfnwlIeuiisuseninenguid
amglusunenduuazngudilisinnglusiunen
WU WUSNwAET dAuwana 19 ued 198l
WodAgnisadaluunazngunisdned laun
WA, ANNENILEUTOULDD, ATTiiianiy, s¥AU
Triglyceride, S¥@a U ALT, Usgianisiilsn
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M19199 1 wandnuaelukazanvagnedtinUSeuiisussninnguniinnslvdunenduuagnguilufine

lusiunensiu
Determinants Fatty liver n = 176 Non-Fatty liver n = 362 o-value
n % n %
LNA
e 98 55.7 257 71.0
<0.001
218 78 44.3 105 29.0
fvtulaniy, Mean +SD 26.4 +4.3 227 +3.6 <0.001
Hownin 23 kg/m’ 32 18.2 213 58.8 <0.001
WNNITBLNAY 23 kg/m” 144 81.8 149 41.2
AMUBNNEUTOULDD, Mean +SD (n=531) 90.9 +11.1 81.0 +9.6 <0.001
LaiAuAmmsgu 53 30.1 325 66.2 <0.001
LAUANUINTFIY 123 69.9 120 33.8
TsAwmnu
Taigd 154 87.5 332 91.7 0.123
Y 22 12.5 30 8.3
Tsarnudulaiings
Taidl 119 67.6 287 79.3 0.004
Y 57 32.4 75 20.7
nshNLeanased
Taifia 98 55.7 233 64.4 0.059
Ay 78 a4.3 129 35.6
msguqvf"
laigu 145 82.4 329 90.9 0.006
qu 31 17.6 33 9.1
320U TG, Mean +SD (n=490 ) 175.6 +274.4 111.0 +108.1 <0.001
Hownin 150 mg/dl. 111 66.8 273 84.3 <0.001
5219 150-200 mg/dl. 22 13.3 28 8.6
111nN31 200 mg/dl. 33 19.9 23 71
526U ALT, Mean +SD (n=477) 56.0 +37.3 41.7 +77.6 <0.001
Hounimseniu 40 U/L 74 46.5 246 774 <0.001
5¥WIN 41-80 U/L 50 31.5 56 17.6
111131 80 U/L 35 22.0 16 5.0
*Abbreviations: 5¢AU TG = Triglyceride, 520U ALT = Alanine Aminotransferase
AINAINTTALUNITULENLIAYDILA AL wenlsalagden AUROC gadn 3 SusULIN
FauUs nuan fwUsidannuaiunsalunis loun seiluianie (AUROC = 0.77, 95%C =
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0.73-0.81), A11UE1ILE UTOULDY (AUROC =
0.76, 95%Cl = 0.72-0.80), s¢AUTriglyceride
(AUROC = 0.69,95%Cl = 0.65-0.67) Whay
3¥AU ALT (AUROC = 0.69, 95%Cl = 0.64-

0.75) dyutadendauauisatunisuentsa
Woeian lown 15ALUIMIY NTANLEANDERE
WAENITAUUNT (19799 2)

A15199 2 AnuanIalunsenlsa (Discriminative ability) LansA1 Area under ROC (AUROC) MILAN Bz U

weazFILUs

o Fatty liver Non-fatty liver
Auds AUuROC* (95% CI)
n (%) n (%)

LN 78 (44.3) 105 (29.0) 0.58 (0.53-0.62)
ﬁ%a?ﬂlﬂﬁﬂjﬁmama (mean +SD) 26.4 +4.3 22.7 +3.6 0.77 (0.73-0.81)
ANRAYANETILEUTEULEN (mean +SD) 90.9 +11.1 81.0 +9.6 0.76 (0.72-0.80)
1SAUNMINY 22 (12.5) 30 (8.3) 0.52 (0.49-0.55)
lsaAnunulaings 57 (32.4) 75 (20.7) 0.56 (0.52-0.60)
NSANLEANDERE 78 (44.3) 129 (35.6) 0.54 (0.50-0.59)
MsgUIS 31 (17.6) 33 (9.1) 0.54 (0.51-0.57)
S¥AU TG (mean +SD) 175.6 £274.4 111.0 £108.1 0.69 (0.65-0.67)
326U ALT (mean +SD) 56.0 +37.3 417 +77.6 0.69 (0.64-0.75)

*Univariable logistic regression analysis,

A15ANYIAIULE Bed U NS (Odds
ratio, OR) v0siauUsildlun1sdnnsesnng
TosTunendy wuln waefinnudes 1.95
W1 (95% Cl; 1.34-2.83) Lﬁ@Lﬁ&JUﬁULWW@Q
AU UIAA1ININAT NN 1A U 23 kg/m? &
AULAEY 1.35 1917 (95% CI; 1.26-1.44) il
eufunguitdviiinanietosndin 23 kg/m’
AUEIILA UTOULBNAUAININTFIY 3
AULE 89 4.54 W1 (95% CI; 3.09-6.75) il®
Aeudunguifianuennduseuiedund ngui
L‘f]uiiﬂmmﬁuiaﬁmqqﬁmwmﬁm 1.83 1911
(95% ClI; 1.22-2.75) ileufiguiungud laiidu
Tsarnudulafings {iguyvidsianudes 2.13
Wi (95% Cl; 1.25-3.62) \lewfieuiugdilsigu
Yn3 5V Triglyceride 150 - 200 mg/dl &
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ALY 1.93 11 (95% CI; 1.05-3.51) uae
38U Triglyceride 110n2L%11AU 200 mg/dl
finnnanded 3.53 Wi (95% Cl; 1.99-6.34 ) il
L'ﬁsmﬁ'umjuﬁlﬁizﬁ’u Triglyceride o811
150 me/dl 5zeu ALT 41 - 80 U/L Sanandes
2.97 w11 (95% Cl; 1.87-4.72) wagseau ALT
1A 80 U/L Smnaides 7.27 i (95% CI;
3.87-14.20) \l elipuunguii s sedu ALT
teunimiewindu 40 U/L drungquii iy
T5ALUNMIUT AL B9 1.58 1¥ (95% Cl:
0.87-2.82) 1 ritguiuna uitldid ulse
e i ideddynisadfuaziay
weanegesiinudes 1.44 Wi (95% CI; 0.99-
2.07) LﬁaLﬁwﬁUQﬁMﬁmLLaaﬂ@aaﬁLw\'hjﬁ
odAyn1eadn (nedi 3)
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AN5199 3 LERIAIAINIULERNENNS (Odds ratio, OR) kay 95% Cl FILUNAUANWULVDIFILUTNLY
TunsAnnsesnnglusiunensu lngldaia Univariable logistic regression analysis

Determinants OR (95% Cl) p-value
LA

NI Ref. -

%618 1.95 (1.34-2.83) <0.001
fytdulanie

Hownin 23 kg/m’ Ref. -

1INNIMIONIAU 23 kg/m” 1.35 (1.26-1.44) <0.001
AUYIAAUTOULD?

LalifuAunsgu Ref. -

AUAINIATTY 4.54 (3.09-6.75) <0.001
TsAwmnu

aid] Ref. -

il 1.58 (0.87-2.82) 0.123
Tsannuiulaiings

aid] Ref. -

il 1.83 (1.22-2.75) 0.003
nshLeanaged

Taify Ref. -

Al 1.44 (0.99-2.07) 0.053
msg‘uqvﬁ'

laigu Ref. -

gu 2.13(1.25-3.62) 0.005
320U TG

#ouna1 150 mg/dl Ref. -

91319 150 — 200 me/dl 1.93 (1.05-3.51) 0.031

11AN31 200 mg/dl 3.53(1.99-6.34) <0.001
3¥AU ALT

osn1mIaWINAUY 40 U/L Ref. -

3¥1919 41 - 80 U/L 2.97 (1.87-4.72) <0.001

11131 80 U/L 7.27 (3.87-14.20) <0.001

Faudsisinnuid ved sduiusnonis
Wwanzluiunendueg1sidsdfyneada
Usenaunae e, avduianie, AnNenIEdu
saULe, LsAAuiulaings, miquw%i, SYAU
Triglyceride Wagsenyu ALT (115197 3) uae
diednszsiauanunsalunisuonlsaessn
wUseanan (M1l 2) aldmudsiidainy
Feosdsdunusaensiinnnglutunenduuas
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[ [

Januanuisaluniswenlsaunzauniunig
ITUATIN LAWA LA, ANNYIAUTOULDT,

3¢ Triglyceride wagsenu ALT
Hleususnswnavenaiusiiuds
Tnaldad @ Multivariable logistic regression
analysis WU WNAYI8TAI1LE 89 1.68 L1
(95%Cl; 1.02-2.78) iaifieuiumemndognad

Hod1AgN19aii AUEINFUTDULDLAUAN
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1nsgIuTAMADa 5.09 11 (95%Cl; 3.23-
8.20) ileifisuiunguiliinanuendusouten
UnRegadltudAyneana seau Triglyceride
1NN WY 200 me/dl fimnuLdes 2.45
11 (95%Cl; 1.27-4.90 ) 1l oriuiunguil &
5¥AU Triglyceride Uoena1 150 me/dl 984l
Wod1Agyn19adf sau ALT 41 - 80 U/L &
AALEBY 1.92 11 (95%Cl; 1.13-3.25 ) way

sziU ALT 110031 80 U/L fiaanuides 4.98
W1 (95% Cl; 2.43-10.53 ) 1 oLl suunga
fifisydu ALT fosndtudewindu 40 U/L agns
NiydAgyn9ana d@iuseau Triglyceride 150
200 me/dl fiaa1uides 1.41 1M1 (95%
Cl; 0.71-2.77) Lﬁ'mﬁwﬁumjmﬁﬁwﬁu
Triglyceride Weoani1 150 me/dl waladl
Toddynaada (ansned 4)

A1519% 4 ANANEIEUYING (Odds ratio, OR) wazn1sliAzwuy (Risk scores) e Multivariable

logistic regression analysis

fawls OR (95% CI) p-value B* AZHUU

AAsT (Intercept) - . 2.20 .
Ll

VAN Ref. - - 0

UY18 1.68 (1.02-2.78) 0.040 0.52 1.5
AMNEIAAUTOULD?

LaliAuAmsgu Ref. - -

AUANNATY 5.09 (3.23-8.20) <0.001 1.63
FEAU TG

188n71 150 mg/dl Ref. - - 0

389 150 — 200 mg/dl 1.41 (0.71-2.77) 0.324 0.34 1

170A71 200 me/dl 2.45 (1.27-4.90) 0.008 0.91 2.5
J2AU ALT

UpEAIMIDYINAU 40 U/L Ref. - -

SN 41 - 80 U/L 1.92 (1.13-3.25) 0.015 0.65

1711771 80 U/L 4.98 (2.43-10.53) <0.001 1.65

Score range  0-14

* Final prediction model;
Logit (Fatty liver) =

-2.20+0.52#) + 1.63(AINBIEU
T0ULDN)

+0.34(52AUTG1) + 0.91(3¥AUTG2) +
0.65(5EAUALT1) + 1.65(52AUALT2)
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** STAUASHUUAIULHYS;
0-4
ANMAULASIUIUNENE 4.5-8  AZLUU

ALLAEIA ALY

ANULHEEY 8.5-14 AZLUU

idovinnsuasan B- coefficient lu
dun19U89 Multivariable logistic regression
model IgnsT¥pzuuumudsssuunuaaz
Anwedy Ao WAYIY = 1.5, AMNEINFUTOULD?
AUAININTFIY = 5, S8R U Triglyceride 150 -
200 mg/dl = 1, 32U Triglyceride unnn11
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2, 580U ALT 110171 80 U/L = 5 Lazdnue
wonuieani = 0 (3adt @)
Aruatuisalunisuenlsa (Dis-
criminative ability) U89 screening model hi
NITUIANWULVOI LWFATIY ANUETUEUTOU

187 26U Triglyceridenazszsu ALT 7ilda1n
Multivariable logistic regression analysis lag
1% Area under ROC (AUROC) fiAvinfy 0.764
&9 classification of AUROC dnedlunay fair
(0.70-0.79) (AWl 1)
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wananaluguluuves Back to back histogram
WUmsmzmwaaﬂzLLquuﬂa;mﬁﬁﬂawuL?{aa
GfﬁLLagmmLﬁaqqqawmmﬁ@ﬂiaﬂiﬂlﬁﬁ WA
1uﬂa:uﬁﬁﬂawuL§sJanuﬂawa galyanunsausn
I§dman (nwdi 2)

Distribution of scores

14

06

0

T
0.2

T T
0.0 02 06

1

NN 2 N15nIEN8VRIATILL (Risk scores) S1unAunIil (Group 1) wazlifl (Group 0) Anazlusiunensu

-111-



Journal of the Phrae Hospital

Volume 29 No.2 July-December 2021

dlewSeuifieusening observed
probability ey predicted probability ¥4
nsiinnzladunensulagld risk scores
&8 calibration plot wuinAaesiluwnlty

TUluAmfeiu dennudenndssiu taz
INNNTIATILA Hosmer and Lemeshow

goodness of fit (GOF) test LA X2 = 5.89
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Ton1@ve9n1snsIanUAILlvdunensu
AlNaUINYBILA AL UTEAUATLUY (Risk
scores) A mjmamﬁawﬁ"w AuEBsUIUNaN
LLazmmﬁmqq A1 DOR AU 0.19 (95% CI;

0.13-0.29), 1.56 (95% Cl; 1.08-2.25), hag 11.0
(95% ClI; 5.90-20.51) A1 Likelihood ratio
positive LN 17U 0.38 (95% Cl; 0.29-0.51), 1.30
(95% Cl; 1.05-1.61), hag 7.93 (95% Cl; 4.53-
13.88) AUARTU (57971 5)

A15199 5 nsdiulentauesnisasianunizlatunenduiilinauln (Likelihood ratio positive,

LR+) kag Diagnostic odds ratio (DOR) 1L UNANTEAUAZLUL

FLAUAZUUY Fatty liver Non-fatty liver LR+ (95% Cl) DOR (95% Cl)
e (0-4) 41 (23.3) 220 (60.8) 0.38 (0.29-0.51) 0.19 (0.13-0.29)
\AesUunans (4.5-8) 81 (46.0) 128 (35.4) 1.30 (1.05-1.61) 1.56 (1.08-2.25)
L?%mqq (8.5-14) 54 (30.7) 14 (3.9) 7.93(4.53-13.88)  11.00 (5.90-20.51)
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