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# # 6270049030 : MAJOR MEDICINE

KEYWORD: HBV inactive carrier (IC), vitamin D receptor (VDR) polymorphisms
Prooksa Ananchuensook : Vitamin D receptor polymorphism in HBV carrier with low viral load and chronic
hepatitis phases; a case-control study. Advisor: Assoc. Prof. PIYAWAT KOMOLMIT, Ph.D. Co-advisor: Prof. Yong

Poovorawan

Objectives: To demonstrate the association between vitamin D receptor (VDR) polymorphisms and two

clinical phases of chronic hepatitis B (CHB) infection; HBV inactive carrier (IC) and chronic hepatitis(CH).

Method: Patients with chronic HBV infection were enrolled. The IC phase was defined by HBV viral load (VL)
< 2,000 IU/ml. The CH phase was defined as persistent HBV VL > 2,000 IU/ml with evidence of hepatic inflammation or
fibrosis. Six common VDR genes’ single nucleotide polymorphisms ( SNP), including CdX-2, GATA, Fokl, Bsml, Apal,
and Tagl, were studied using TagMan real-time PCR assay. The different outcomes in allele, genotype, and haplotype
frequencies in between groups and linkage disequilibrium (LD) mapping were analyzed using a haplotype inference

application.

Results: Among 324 enrolled patients, there were 163 patients in IC and 161 patients in CH phases. The
proportion of male patients is lower in the IC group (46.0% vs. 68.3%, p < 0.001). The mean vitamin D levels were not
statistically different between groups. The proportion of alleles frequency of CdX-2 in IC and CH was 53.7% and 62.7%
for G allele, and 46.3% and 37.3% for A allele, which was statistically significant (p 0.019). The proportion of GG genotype
of CdX-2 was less frequently found in patients with IC compared to patients with CH (27% vs 41% , p 0.028). AA
haplotype (CdX-2/GATA) and AAC haplotype (CdX-2/GATA/Fokl) were significantly associated with IC with odd ratio (OR)
1.43 (1.04 - 1.96), p 0.025 and OR 1.98 (1.34 - 2.91), p < 0.001, respectively. By multivariate analysis, CdX-2 G/A
genotypes was independently associated with IC, with adjusted OR 1.83 (1.10 - 3.04), p 0.019. The SNPs’ LD mapping
revealed high LD scores in Bsml/ Apal/ Tagl (BAT) haplotype in both groups while, CdX-2/ GATA and GATA/ Fokl
demonstrated high LD’ score only in CH group.

Conclusion: The results suggest that CdX-2 G/A genotypes was independently associated with IC status in
Thai patients with chronic HBV infection. The difference in LD of the CdX-2/GATA and GATA/Fokl haplotypes in between

groups might result in the variation of immune control.

Field of Study: Medicine Student's SigNature ........cocoeeveencene.
Academic Year: 2020 Advisor's Signature .......ccocvceereenenn.

Co-advisor's Signature ........ccveeeeen.
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1.4 duyAg1u (Hypothesis)
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1.5 N59UAANAANTSIVY (Conceptual framework)

¢ Co-morbidities
* Alcohol

* Co-infection + Autoimmune diseases i
« HIV * Genotype | |+ Viral load at
* Hov infection  Viral load at exposure

* Immune response

- Gend « VD level \/
ender « VDR and VDR

* Age polymorphism

* Age ¢ Mode of transmission

* Race « MHC class I. II Virus * Vertical transmission
\ . Tcells’ func:tion \ ¢ Sexual transmission

Exposure

¢ Alcohol
* Drugs
Hepatotoxic
A agents -

CHB patients: inactive carrier or chronic hepatitis

Host

SUAMA 1 UEAINTOUANNARNITINY

VDR; vitamin D receptor, VD levels; vitamin D level, CHB; chronic hepatitis B

a wvad

1.6 nsliAdegeUfuRnazltlun1s3de (Operational definitions)

- fhelh¥arudniaudiFess (patients with chronic HBV infection) Aa fihefingaa
WU hepatitis B surface antigen (HBsAg) luidenlyisnnii 6 o
- Hepatitis e antigen (HBeAg) #i® LLauaLf\m”[,u%%l’mmé’ﬂa813%’6@1%63%@11&%@%’@ Ued
femnuanansolunsunside
« wawIN (positive) e Asramy HBeAg ludsuvastite
. Haav (negative) Ao NTI3lUNU HBeAg ‘Lu%%’maaﬁﬂw
- Hepatitis B virus DNA/viral load Ao UsunalsadudnauTluden wihedu
international unit/millilitre (1U/u@.) %39 copies/millilitre (copies/ua.)

H19991NAINNSYINNUTBIRULERSLAESEA UL UL ALT @1unsakustumudadedu wuan

Y04 ALT aeuainnisiinnizludiunendusiin non-alcoholic steatohepatitis 33938 Tu



v o

MsfnuETngIdeTaimualdusunawes HBV viral load Wumdntunisuusngudiae 31du

[

syeznvzTliaotoy (inactive carrier) ¥50 S¥8¥AUSNLAUITDTI (chronic hepatitis) Aadl

- Q’ﬂ’aﬂh%’aﬁué’ﬂLauﬁL%ya%’qswswmmﬁml,%aﬂaa (HBV carrier with low viral load,
inactive carrier) vaneds flelhasusniautitessdl HeeAq WWuauuaziiuiin
HBV DNA Tuidenileanin 2,000 1U/ua.

- fhelhfarudniaudiFesisszdusnauioss (chronic hepatitis) wanefls g
Th%arusniauisessiiiusuna HBY DNA ludenuinnin visewihiu 2,000 1U/w@.
wazseauaulyy alanine aminotransferase (ALT) Tuvdan 1unnninaiund (>40 1U/,
ua.) i3 seAU ALT sgluinasiunfuwanunangiuniseniaunsenaialuduaigisnis

AN 9 AULLINNYUZUR

- anukUsiuraInatenIeiugnssu (gene polymorphism) nngds Ay
wannvangvesdduainululszrnsuannindesas 1 vesUszanns lagldviliie
pufRnUnAluAsiTin urenesrduiusiunsiinlsavioronaveanssne

- Single nucleotide polymorphism (SNP) #aneds suviteaua 1 wad
grunuiivnanfeafuuudduiua

. 8ada (allele) mneiis Snuaizvesvihieiugnssufieguuirmilsves
Taslulaw oA

= [

. Flulnd (genotype) Ao %ﬁmaﬂ@‘uﬁmﬁv@'ﬁuuazmamuquaﬂwmmaﬂ
345173n
+  Haplotype Ao ULUUATIULANAIYDY SNP vanesumafilndiAeafiu
- 1Bnwau (exon) fie dwuilanalelnsludufignudasiiadulusiu
- Bunseu (intron) Aie drduihnalelnaluduilignuuasiadulusiu
- dnwuen19ndin (phenotype) Ao dnwayusngoenuliiiule
- AMEENnavaIUTEYINT (the Hardy-Weinberg equilibrium (HWE)) Ais Useans
yueilvig) finsdngrauiuguuugy (random mating) BumuRudnvauzARnwIBEUY
suntsealalay (autosome) lifin1snaneiug (no mutation) lalfinsenewn (no
migration) lifin1sAnLaen (no selection) wagnsuusiwaauuululeda (meiosis)

aviuluegaund elseunsieglunneilaziinnuddaiouasIlulndasiluyniu
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- Linkage disequilibrium (LD) fio Amgiigadaursiivesiunianilsduunlunnazny

SNV ARAUNIAIVDIDNALNUINTIS

1.7 sULUUUIRY

nsAnwIwuuiinguAIuAs (Case-control study)

1.8 35n15a1Lun15I81neea

(%
[

nsfnwsuTngthehiadudnaulisesnnedtinlsadu lsmeuiaguiansal
918 30-60 U lnswvadunguiUSeuliisu 2 ngu fie nqussoznmesiaiiotiosnid HBY DNA
Tuidion < 2,000 IU/18. waznduszesfiudnausasanil HBYV DNA Tuiden 22,000 1U/ml
wawsdu ALT Tuidien > 40 IU/ua. vizewunangiunisdnauvsenalalusiv fvinisidesia
NM3ANKk SNP 9898UAISUINNURATINIL 6 FUWLS AD CdX-2, GATA, Fokl, Bsml, Apal
way Tagl nalaeld TagMan real-time polymerase chain reaction (PCR) assay Lii®
= ! v A I 6) Y v v W ] r.glj [
Anwianuuanitsvedada Iulnd wag haplotype vasutheldadusniauiisesissey

a d’lj 2/ v v d’l’ 4 = . . o . .
NINRTYUALTDUDYLLALILHTAUDNLAULIDTI FIUAY linkage disequilibrium (LD) mapping

lAsuNsilAsIEvitoaniy haplotype inference application (SHEsis software)

U

1.9 Usglevinandnazlasu
a1113011ANULANANANULUSHUA N TA1EN 1SN IV B UM S UIMTUATu U
Ifasudniautisesissuemvisiinerogunnianseegiudniauisosaie

a L3

1. ilefigavauyfigrumainermansiiaulafeduiniufuamaiindnuuzves
TsAfiumnaaiy

2. 971UNaRDN1TNEINTallIA 5&?1’3’13JL§EJQIUﬂ’]iﬁ1L‘ljuiﬁmjizﬂzﬁﬁﬂ’n%LLVIiﬂ“EIjauiu
SLHYEN?

3. ﬁmiﬁmmLﬁmLﬁﬂurﬁﬂ’sEJﬁﬁmiLﬁmmazLLmﬂ%’aumﬂmiﬁm%ah%’aﬁué“mauﬁ

& o ! ® @ 1 Y & a g 1%
b8 PYUUSEINAU LLGZIZ\IJU'JEJ@ULL“ZNVILU‘IJQJ"IﬂLLa’J



4. Guiinmsfinuideenguinluanliviliveadenluidengs (non-hypercalcemic

(%
¥ Il

vitamin D) Tun1s$nwinisisaviineng q Jadudeyaiugiudmsudnuvazaosaiu

Y el

wUsHuMaINTaIeNIeiusnssuTesdudsUIndiug dudnyarvedsalifarudniaud

Tudszannsine

1.10 9Ua35ANDNAANVUITLNINNTITLUAZUIATNITNITUALY
HI9991NANNRUTRUNAINNAIENIIRUGNTTUYDITUAITUINNTUANTIANIETT real-

time PCR 91nsagenaraunangUiglisasudniautisess e ududosvelanziaanann

Yy v

L1339 vildesiinisuseanduius uasggyyliiinsiunsidensviasslevy

AV

Y8INSANWY



unfi 2
NUNIUITTUNTSUTIAEITD (Literature review)
2.1 Ih¥adusniauduuuisess uaznsuusszezuadlsa
Hagtulanildnnuvesthehdadusniauduszana 240 duse lneilseauns
o730 annmzunsndou nnsindelhiasusnauiny fuuds uasuziSesu wnnin
600,000 518690 dunsulsemelng mmsqﬂsuaﬂmiﬁmL%ah%’aﬁué’ﬂLauﬁagjﬁﬂismm%@a
8% 6.4 e 11NN & Suse (1) msindelSarusniaudadunislulymfiddyues

Usemdlnewazyilan

NNSANYNRULINUNUSINa b SasusnauTlunseladannuinnin 2,000 1U/
8. %139 10,000 copies/ua. duiusiunsiinduudeiazuziseiu (2)(3) Fadunaainnang
AUSNLEAUIINNTTABUAUDIVRITTUUNANAUYRIT INMERawadsduAne b Fadusnaud
t11 Major histocompatibility complex (MHC) class I, MHC class II, waakiinidenv1avin
wihvhanedswlanuaeu (cytotoxic T cells) wag Wadenvnaiiniiioaies (helper T
(% a YY) d’lj [ 1 Y a v A Y Y < =Y v
cells) IngndsnisiindiusniauiseSagnaliiiansinluiu fuuds uazuziswiu (4) ndeya
[y | LY a wa | ' a & [V VY ad o [
Aanany Jagtuuwuwimanwuumang o wisssezrasnsiniielbiasudnaudisesieeniduy 4
seey aanandluguning 2 lnguseidiuain HBeAg Usunal HBV DNA uaz seiu ALT luiden

seezd 1 Ao immune tolerance IUANTWIBLAN NASUIDANNUITAVEAADN HLaN1FNIT

a d’lj dgl’ o MYy o A LY ‘:quo o I a
Anwauuisesganlailasuiatudesiu lusseslduuhiatlubfontzgunn wigl
¥ 1 [ Y U ‘3 LY = 1 aaa =& o Y v =® a

G]’WU‘VI’]‘IJ“UENTNWWEJEJ%IU@ﬂT'JﬂJ%EJ@VIUﬂUL‘UEJVL’Jiﬁ %almmﬂgmmmmuuaznu fudalifinig

Snauwsaziilhsaduiuunlulwaddu seeei 2 way 4 Wusseyninseniauvesdu nield

v '
o ! v A v A

AIsyerAUSNIEUEe5INEl HBeAg Wuuan (chronic hepatitis B: HBeAg positive) (5z8g 2)

[
v v A

warsTuzdUSnaUE 03l HBeAg \Uuau (chronic hepatitis B: HBeAg negative) (svey 4)

Fauluszeeniduaulisagannndt 2,000 1U/ua. (10,000 copies/da.) Saiuiinsdniay

[
=

neludu Tngeransianulaann A1 ALT Nl ¥5e as1anuaInnisiatzau (liver biopsy)

Y
PUNITONLEU A3TWIHA (fibrosis) Tuiladiu druszesh 3 Aeszaznivizydad oty

AUreazdidnnul¥adudnaud desndn 2,000 1U/mL (10,000 C/mL) @1 ALT luidendzeg

'
a vaa

Tunaaiun® wnesivluleduazlinumssnaunionside egdlsinudiodutoufunn

pousuiusaziudawuzilunwinanydjifiang o fe szozdlddndudedinmsanzdu 9



nfsewllefteaduinitieeraliietinunn viieiieuenainlsndu q firelussoznvesio

orpelutlgiu liidudeuslunisliensnw Wesnnansunsndaulussensmniisses

v v

fusnLaulsasaun (5)(6)

downanmsianuresdunandaeseiueuled ALT awisaudsiunuiladedu
dunnzuvedndulasy TudeudiaghafusniauiEesssesnmesiindotoonu
USinas HBV DNA Tuidemdundn vailavails (sensitivity) aanusnimng (specificity) fn
Vunedlanaiduuin (positive predictive value, PPV) wag avhwedlonaiduau(negative

v v =

predictive value, NPV) 484HBV VL siomsifiadennglhsasuonaudisesssvosnviesiin

! 14 U

Wetperauandlunsnad 1 (7) egrslsinnu lunuddeatull deduduanziiagldadu

(Y Na & & v A av o 4o L < o [
sniaulfnauuuessnilgiauiunausaniuauhisadusniauilnegainduiuliaity
vian LUeaNmARAveIAALUaRUYeIsERU ALT fmgalvaunsndaudu 9 1wu anyludu

NONAU AINAITVIAU

(A)

HBeAg

HBV DNA

Anti-HBe

Phase 1 Phase 2 Phase 3 Phase 4
0 20 40 60
Years
Immune Immune Inactive Immune
tolerance clearance Carrier reactivation

HBeAg-positive i HBeAg-negative i

> HBeAg-positive > HBeAg-positive
!:hron_l —— chronic hepatitis S:hron'lc I chronic hepatitis
infection infection
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(8)

Evading immune control and

Immune control . .
active Immune responses

CHB

HBV inactive carrier HBeAg pos/neg

Less severe outcome More severe outcomes

sUnnd 2 (A) szegnsinlelifasiudniaudizess (Fauvasannienansdnsdad (6)) uax (B)
nswusngulsatuiedlvgy Inegandnvesdnuiulida ngnsdniauvessiv HBeAg nagve

99L5AFU LAaZNISIANISSNwIAeed1ulSE

< 4] ° . 1o o &
A5 1 as1akanenula (sensitivity) AMMILWNE (specificity) avinuneidisaiduuan
(positive predictive value, PPV) uay Aviwieiiionaiuau (negative predictive value,

NPV) v89U3u15u HBV DNA Tuidannanisinaaeniig hsasusnauiizesassesnivieuiote

og
Copies/ | muly | mwsuwg | Avinedlona | avhuiediona
a. (Soway) | (5ovay) Juvan Gewaz) | 1Wuau Geway)
J3u1eu HBV <5,000 100 75.4 100 84
DNA Tuidan | <20,000 100 95.1 100 99

'
a1

¥

s ameRUI g fii1wiuszeg immune tolerance 1uan wedzasy

o

a & v & o Y c{' =2 v a v
i%EJzGUENﬂ’]iG]G‘IL“U@VL’JiﬁULLUULiﬁ)NbL@L‘Uu 2 28g (AN 1B) IﬂEJEJWﬁﬁﬂ“U@QﬂTJ%QlIG]’]UVWU

999519M8M015a 1UUITE N1ILATONLEAUVBIRU WarANULAIIUNISHANEWNSNTaU

£

J2ELYTI WAYNIIINY Ao NaNLINLElaNILATAUIMUEY S1IeneaunsaruaulTalidey
Tussey “wvizulinatios (HBV carrier with low viral load)” dnwazn1epdtinfe Uue
Taataundn 2,000 1U/mL (10,000 ¢/mL) laifinsdniauveiuiiniu drunguiaesdie ngu

Andisnumulilame vie Welifalinmsimumusiegiisumuessiniegthe (evading
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o

immune control) s¥agill Ao “szazAudnta@Uulsase (chronic hepatitis)” 91393giinselid

[y

HBeAg Aimu 1lasaniinissedszningida Augidumuedsrailios udliidnase vinld

WAANISYINAELLaaFAU N LMANNIIEAITONEUDENNTSY RANIHAn LN unldlasunis

U 13

Y] v PN o = v A a & o v
INYINIYYUINLNAUITHN ‘VimEJ‘Um‘ulU Iiﬂ‘ﬂﬂlﬁﬂ'ﬁji% TRULUI RIBDLAAUSLINAULNINYDU 88T

v @ d’lj U X A o ¥/ ~ o a wva 1
Ausniauisesaduszesnuusii iy nion1ssnwmuwwImasU uaeaene o (5)(6)

a a A o/ g -4

2.2 30U tazanudunusnulsalisanuaniaud

IS =

IN15ANIMLAAE A UFURUS SEUIT AU TUA UL o Laz SRR L SadU

dnaudiniTess laeann1sAnuIATIziedniu (meta-analysis) $1U5 7 A1SANYINUT

v a a

sgauinfiudludentugiighsadsudnauivesnitnguaivauiliinisinwelifadudniay
U13954 (pooled mean difference -2.03 un./ua. (95%Cl -2.60, -1.46)) Lazhusuniuiu
USunau HBY DNA Twiden (8) wenanilludtleniinnignsediniiuf (vitamin D

insufficiency) Taedisgau 25(0H) vitamin D Tuideniiaenin 30 un./ua. AN15noUaUDse

¥

n135nw1 (virological response) Aae telbivudine NdUAN 104 Anilusosay 67.2 e

a o o

Wisudunguitlivinimfiudaadudesas 81.7 Fwnniegrdidusvddynieada (p <

a o v

= 1 [ Qll 4‘ a a a [y ' | [
0.001) (9) ¥9U1ALLUUNANIANNAINULNYAUDIVDIINLUA ﬂ‘UQll?]llﬂusﬂaﬂiqﬂﬂqﬂﬁﬁiﬁiﬁ(ﬂ"u

(% ‘:l
BALEUU

sumelasuinfiufainassunas Ae 7-dehydrocholesteral Wiunsas1991NRINS

o

LaN13MIUANAINSELIT (UVB) wazdandiud 2/3 anensgaduniualdian antu

Waswdu 25-hydroxyvitamin D [25(0OH) VD] ﬁﬁu?jqﬁfJugULLuuﬁmmsamwi’vaﬁiuLﬁam

a

LLaSLU§SULﬂu3U@@ﬂq%§ (active form) Ao 1,25-dihydroxyvitamin D [1,25(0H) VD] #
dedesine q sudeiinsutuanmsaneluedin Ae fila 1,2500HVD Fufufsuiniud
LaE NTAIFSUINNTUR v uRUSISU retinoid X (retinoid X receptor, RXR) Tufluadgs
Yoswadnateiu heterodimer L duivaILUIIMAIVANMILEAIDBNTBIBY (promotor)
U3nasuiisiiondn vitamin-D-responsive element (VORE) finasiansnsedunis
nenswa (transcription) vas DNA a3naduans messenger RNA (MRNA) wag Tsfiud

AuANNSYINUluangdINYeITeny nsvinuvedtls seuuiilanasviaenden N3
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v =& ! [ [ Y 1

Wiiulnvenead warn1svinanwvessruuiiauiugBungundall dndngruatuayuiina

9 9 49

sonsiawelifaiudniauy (10) (1DNTLUIUMITMLAKAAIRITUAINT 3 N1IAIVANNTT
auimsuinnduavesdiuntaudsiulumuanuiusiuainmaieniaiugnssuvesdudisu

a a a
INTUUA

1,25(0H)2VD

VD receptor

(VDR)
polymorphism DRE

SUAMAN 3 WAUedTy (metabolism) Yaeiniiun uaznan1snTeausuisuIniiu 1y

Immune
system

LN

ANUUANANAILBUTHUMAINAIENIIRUGNTTUVRIBUMTUINTUR A IAARALLANGTY
luufisemsnevauss
VD; Vitamin D, VDR; vitamin D receptor, RXR; retinoid X receptor, VDRE; vitamin-D-

responsive element

2.3 ANMULUSEUNAINTANENIINUINTTUVSEU (single nucleotide polymorphism uag

haplotypes)

a

AHLLsE AN ANENIITLgNITHAB AN AN ANEBsAA LU Tutl sz nananngn

LY A

Sovay 1 999Useuns Wweldvilminanuiaun@dludadlidin whe1aasdunusiunisinalse

VIRfaNaYeIN1TINK tngdumiavesua 1 luangnunuiusiafeinuuudiuuasend
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single nucleotide polymorphism (SNP) kagguluuANLANA19YE3 SNP T IR

TnalAeeiu 158091 haplotype

2.4 A73U3M3UA (vitamin D receptor, VDR) WazA1uuUsiuNaInnaIenianugnssu
Y998UAITUINNAUA (VDR polymorphism)

fumsuimiufoguulasTulendd 12 luudnauvudnae (ong arm) fumiad 13
(12g13) Uszneume 14 dngeu Fesnudau 1 - 9 wneeu Tudiuveudngeu exon 1
wialu 1a-1f way SNP veuasudimiuigsldsunsinuidudnilveiionun 6 sumis
Fafeuduiusiunisieuesdu uaznaden1siinlsana o Usznoudie CdX-2 wax
GATA BgUSINAIUANNTHARIDBNYBITUFITUINTUR Fokl DgUTHIANDNTOU Bsml Uae
Apal agludiuresBunseuswing Bnveu 8-9 d Tagl gusandneau 9 (12) Auans

Tugunmil 4

_— Transcription
direction
4+—— Telomere - Centromere ——
o | i || woRr | | o
coding region
g

5 promoter 3 UTR
\ ! 1 23 456 789
-y i1 i L i R
VDR po|ymorphism Cdx-2 GATA Fokl Bsml Apal Taql

Haplotype1 G - G Haplotype 1baT G - G - T
Haplotypes Haplotype2 G - A Haplotype 2BAt A - T - C
Haplotype3 A - A Haplotype 3SbAT G - T -T

SUAMAN 4 AnuUsHUvaInviaemeiugnsTiveduinIuaun s e fuInniiy
VDR; Vitamin D receptor, SNP; single nucleotide polymorphism, A; Adenosine, T,

Thymine, C; Cytosine, G; Guanine
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2.5 AuIRgItasvesAULUsuaINVaNEIMIWUgNIINYRsBudaFUInRuARU TR
q wazlsaaudniaud
Aeunthillginsanuituansmnniendossewinsmuudstunannasnis
fugnssuvesdumsuimiudtulsam 9 wu aglene mafediluls angnnilnsesd
gosluugauuyAsgll (secondary hyperparathyroidism) uzi5eantdlng uiSausuu uziss
Amdaualuan wivuedied 1 uay 2 Anusulafings lsnQiiuiinuied (autoimmune

disease) haznsantadinlsa (13)

MsAnuTikanseduS eI vA Ui U e eiugn I TYesT Sy
Sanfufuaznsindolasusniaudiess wunsAnwResIEReuIY (meta-analysis)
U 15 NsfnuiRundiafieunainu w.a. 2559 wu SNP ¥ila Fokl Uwuu FF 1ullady
dewasnsinidelsasusnaudizess Tnefldnsndiueen (odds ratio (OR) 1.54 (p-value <

0.01) iewlsuiu SNP wiin Fokl sUUU ff (14)

nsAnwilldmenewesuemduiussewinadada F funisindeliasusnaud
Tne F §ada w83 Fokl naiinnisnenssialusiu thlugnisasisiiviniudiieduiy
Safiudunnty vlviinsuanlalalag (cytokine) interleukin-g (L-8) uag IL-10 1A
Tuvaufl IL-12 wae interferron- y (FN-Y[)) fowas dwadudansvhaurendaiensn

wfipfitsalleos 1 (T-helper 1) wazgaas 2 vililianansamdnelsanuonaudla (14)

WARIAIFUNINT 5

f N

1. VDR polymorphism
F allele

T transcription activity %

VDR VDR
VDR

3. Cytokines Inhib Th2
Impaired HBV

1 IL-12, IFN-y 1IL-4, IL-10 —l — clearance

SUNMAN 5 ANUFURUSIENINNgada F ved Fokl Aunisinitalifasudniaud

VDR; Vitamin D receptor, VD; Vitamin D, IL; interleukin, Th1; T helperl, Th2; T helper2
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ANUEITUESENINeANRUsHUAa N AN e aiUgNTSHYReB MU UALAY NS
a & YY) ad v v oo =2 a' - v & Y
Anwalisadudniautsesudy alinmsfinwduniiewansanuduiusaiuwsiu
VAINVANENINUENTTHYRE UM SUInNuRLar AN v eAdlnwazA BN NToUYRE Y
Thadusniaudisess dadl

INNSANYIVDY Chatzidaki wazamz WunsAnwdoundslulszinanizm
ANUFURUEIEMING VDR polymorphism wagnsiniielisadusniaudanuigan (mother
to child transmission) lnguuahnusniinainuani HBsAg Wuuineendu 3 nau laun

[
A o

1 @& aa a & [V Y = [ { & o a & [ Y
ﬂﬁj‘llLﬂﬂ‘ﬂllﬂqi(ﬂﬂL“Ua‘lﬁlﬁﬁﬁmaﬂLaUULi@'ﬁx‘i"\ﬂu’Ju 33 AU ﬂfjllL@ﬂVlV']EJ"\]']ﬂﬂrﬁmmL%ai’]ia@m

v
a IS

[ = | @ ay [ V.Y = v

antaud 36 aukazngunnflinunsiaiielisadusnaud 33 au nudadatevas Apal Tu
nquinfidnisingeliFasiudniauisesunnninquinimeainnisindelsasusnaud
Anduaudssduing (relative risk, BR) 1.27 [95% confident interval (CI) 0.95-1.67, p
0.071] wazwu a/T haplotype 983 Apal ke Tagl lunguinniimeainnisiadielsadiu

[y = | 1 8 aa a & v v @ ad v a [ = v v ¢
sniaudunnitnguaniiinisiinigelisaiudniaulisessAnduanudesduing 1.74 (95%

Cl10.97-3.13, p 0.049) (15)

NN1IANWIVDY Mostafa-Hedeab wazany Anwinguitehisadsusnaudizesily

UseinadBudsiuiu 200 auiildsun1s3nwide pegylated interferon-y2a 180 lulasn3u
senlansuduianuiy 48 §Uasi wuin SNP Fokl uay bAt haplotype SAudusiusiu
U311as HBV DNA luidendidunvidi 48 vesnissnelnedliduussavdanduius 0.919, p
0.037 wag 0.926, p 0.043 Mmuasu (16) uanmﬁmﬁammmﬂwL%ﬂ%u‘[,wgﬂwh%’aﬁu
SnuauTfifl HBeAs WWuau 119 auld¥unissnundie pegylated interferon yJukianuiu 48
dUavinuINdadaleres Apal AUWUSAUNISIARN HBsAg loss MewdIn1ssnen Aalu

9n31d1U00n 1.821, p-value 0.042 (17)

v

Anuduiusszniansiaussivlugtehdadsusnaulisesiiuanuudsiu
NANNANEN AU TTUVDITUMTUINNTUR Wuaeen1sfnyiAen1sAnYIlag Peng wazAny
TulsematusuidisudinghadusniaudiGessifunieiu 184 aunaziihogunmings
AuAN 180 Aunud dadaiiuazdlulnl CT waz TT vea Fokl wuxnnittungudiisusiss
suAnludnsIdIueen 1.49, p 0.022, das1d@ueen 1.73, p 0.057 WAz dnI1dUeen 2.15,

p 0.032 mueneu (18) Msfnwilag Yao wazAnzlulssnaluuTouiieugUiglasadu
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Sniaudizesiniiusisadu 436 auwazdUlenlifiusisaiu 532 aunudn dadaiiuazdlulnd
CT uaz TT 83 Fokl nuxnnittungudileuzissiuaadudnsidiusen 1.451, p <0.001,

gn31d1U00n 1.451, p 0.016 WLAZEATIAIUDDN 2.269, p 0.006 AUEIRU (19)

uanNENISANB LY cohort Tas Huang wavamrlunduiihelifasusniaud
Goslutsamaldviusuu 250 au AnwaruuusiusanuanenisiusnssuvesBusiiy
WAUAUTLIU SNP Bsml, Apal, Tagl wuguiuu SNP B/b uag haplotype B/a, B/T, B/a/T
ﬁaaﬂdﬂuﬂfjuﬁﬁﬁué’mawaz wugUuuu SNP B/b, B/B, T/t uag haplotype b/A, B/a, B/A,
B/T, B/t, A/t, b/A/T, B/a/T, B/A/T, B/A/L, b/A/t mmiﬂuﬂejuﬁmmwu HBeAg 88144l

HodAty uwieegalsimuainmsanuildnuauduiusseninansiinugiswukazanuuls

LY} %} a U WU Aa a a
NUNAINAR YN NWUTNITUVDIUAIIUINUUA (20)

YU U A a a

ATNN 2 UEPIANUAURUS TN UMUTHUNAINVAIENINLENTTNVRITURITUTANTUA

v
=1

funMensindalsadusnauldisasaasnnrwnsngaulunisneneuntnd

amzmsanalafadudniaudizediuas | ANLUTRUREINTANIENIIRUSNTTUVSEY

¥
a

A1TWNINGOU A5UANAUA IUNSANEINBUNTINY

arugouLenensindelifasusnaud | SN FOK

msfnelSadudnaudainuildan SNP Apal i haplotype aT

. o W SNP Fokl Wag haplotype bAt
N13RDUEUBDINBNITINYINIGY pegylated

interferon SNP Apal

N SNP Fokl

ANTLANAUBALFUINNAUBDNLAUUNILIULLAY SNP Bsml, Apal, Tagl ua¥ haplotype BaT

HBeAg tHuuan

HBeAg; hepatitis B antigen, SNP; single nucleotide polymorphism
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msAnvneunthiiadugeudiiusiaswuanudiusvesauul iy

vanvaeaiugnssuvesduisuIanfiuniulanews Wy msiiedusnauaindusniaud
fi3u fhesuudeiidusnnud (decompensated cirthosis) 38 nsiiauzifastu Tnelamne
ogsbsAemnuAnilesiemaAafusnaundusniauTisuluagl$adusnaud
0% fadudnuarunilufthelhiadusniaud uasinanAstudeunsdeudgves
wweriadetiostuiuhgiisrsiomauansednsmmanulastadylufielid

o1 aviell avdulululi amnuuandseulsiuranvaemaiugnssresduisy
Inndufernanludrunidunasiiade Ndwasonnznldumuvesianeseliasy

Sntaud Nuntesunnea1ety waztdudIunilaidsa liAna nYE NI AR TN ALANA1I LA

b3

199971089l TNSANEILAAIAIUFUNUSVDIAINULA NG9 BIAMULUSHUMAIN AN

MeugNIIUTesBuimSUInliuAiuaewtnwusndinfed s hifadusniaudizesinguy
AsrernvsviinidetssuasndusvesAusniausese nMsfnwitdsiududnuin
ANUFNITUTANUMUTHUMAINANENIRUEN T TUVRIBUAITUINTUANUSTEEUDINTRALYE

I¥asusniaudisesalaonuadu (1) ssasnivzasiadones Las (2) syozdusniaulsoss
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uni 3
A5 un15I8
3.1 JUWUUUIRY

Case-control study

3.2 52 U8UA5I98

Uszynsitming (Target population)

[
v a

Adelifadudndisess deulaensiany HBsAg Tudenlifndt 6 sy

N5 nfeenaaslAs

Adrepdlnlsadu Tsaneuiagunainsal aninaalve

WNUNLUNSAALABNNLNAN Y (Inclusion criteria)

1. 81y 30-60 U

[
[

2. Jugthehiasudniauizess Juulae HBsAg positive 2 ASIAY 6 Lo

TnauvndunguilSeuiiou 2 nqude

1) ﬁgﬂ’aﬂl’ﬁﬁﬁuﬁmauﬁL%@%JQ%EJSW’MB%ﬁWL%EJﬁ@EJ (HBV carrier with low viral load,
inactive carrier) A Q’ﬂaﬂb%’aﬁuﬁmauﬁL%@%ﬂﬁﬁﬂ%uﬂm HBV DNA luidentioanin
2,000 IU/wa.

2) fthelfadudniauiiFestssesiudnauiioss (chronic hepatitis) fio fragli¥ady
SnuaudiSesaiiiusunn HBY DNA Tudoninnnin wiowihiu 2,000 1U/48. uazsgau
wulasl ALT Tuiden 1nnndiAun@ (U1nndd 40 IU/4a.) 938 WUnangIunIsentay
WIONINALUAUAIBITNITEI 9 auwwInIURUR

lunsalfenlasunsinw wdanguu3una HBY DNA luideanaulasunissnw

[
Y

Malinnsfianses (Screening) Fidnsiunsideluiiludutaveniside

LNUNLUNIPALEBNEBNANANSANE (Exclusion criteria)

1. ddefnssd
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A < v Aa a Yy o ' 1 Yo a v a
2. JUwueiia (cancers) guheniinzgliAuduunnses wulasueinanll gUaelsagd

Y 9

dhumusiomuesdingng q WWudu uaziiefndesrozuninszans (active
infection)

3. fthehTadudnaudvselayledsiusie (HCV or HIV co-infection)

4. fhefifiamzunsndounnmsfndedusnautidess WWud fasduudeiduun
LAIAZLLS I

5. ludugaunsiuauive

Vailldiegeansiugnssudluy (whole genome) AnFUIIALaRNEUIINNALI
9 vesUszwaleBamaindueaadasavawinazlifinmsfadelSadudnaudizesuiie

PNAADUALNITINSA-IULUDSN

3.3 NMSANUINYUIANGUAIDE
Wendaldinsfnwinanininuiie1voweennuLUsHuaINaIenaiugnIsy
Ya3duFSUIMuALar sEavaINsAnmadudntaulisasdasnUady ssaznmesiine

WeswazsverAudnay JedunauanguiiegsannsinulungugdielSadusnaud

Ad v o v I

Seflulssimnaliniu lnegedanquiddusniauandudniaudniiu Fellidnwaenianidn

v v

waznswevausseniiauiulnalAeiusEaEn e e uarszerdAudnauseswn

Y
U

ign Han15ANINUTT SNPs Apal A/A Tunguiiisiudniauaindudniaudinsusesay 40.9

a v v k4 2/

waznquitlififudniauesas 26.7 (p-value 0.009) Insfvuinngusiiegislunguniisu

v v

gnau 93 sewaglunguinldifudniau 120 518 (21) MNANNTAWAAIAILIUVWINNG

Y

10g19NgUAY 155 518 Aeiviua 81U1ANTAEBY (power) 11 80% WATAIILLANFINDENS

=Y [

fievdndey (2-sided significant level) 71 5%
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nﬂﬂ-&ﬁ —

2
2o (/PA(1+3)+a_gVPa+3E
A

p, = P(exposure|case),q = 1— p,
P

n, = P(exposure|control),q, =1 — p,

p="r, g =1 - p,r = Toenteal

147 Mnse

_ ngH.
Py = 155, (OR-1)

- P (exposure | case) = a probability of subjects in a case group were exposed

- P (exposure | control) = a probability of subjects in a control group were exposed
- Ratio (case | control) = a ratio between number of cases and number of controls
- Alpha = a significant level

- Beta = a type Il error probability

Tnefinduuszannsinlunguaiunu 300 AU Litevaae UNIASEILTBINGLUSEYINTA
dun3ensa-lauiuesn (Hardy-Weinberg equation) Ui%%’]ﬂiﬁﬂﬂﬂﬁjﬂﬂ?U@uﬁu Usgrn3
fhlunguaumiuldannduiusnadentshifimsfndesusniauiuagd uazoyuuldd
IRt

[ (%

Matlauni5ensa-huuesn AeaunisiitomuIuNIsLUSHUN UGN ST VRIUTEIINs
lunnraunavesUseyng WeRnwiiiunimilaundy (genetic locus) ¥4l 2 dadaen

o ! [ v a e 4 A
Mg 1UU 9808 A LAY a ﬁllﬂ’ﬁﬁ'ﬁﬂ-‘buw@iﬂ A

p’+2pq+ =1

178 p UWNUANNDVDIPAAR A, g WIUAMILAYEWaR] a, p? WnuANRYeslulnd

AA, 7 unupduesdlulnl aa way 2pqg wnuaudvesdlulnl Aa
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UANINUNATINTDY allele NN ol AuwvtantlsuugusdiAiniu 1 (p + g = 1)
Atullonsuauivedada (A1 p waz q) azausamuiuamudvesilulndlaanaunis

F15A- LU

Tunsfinuiildaunisensa-huvesniienegeuaudveswesdlulndlunisdny
wanaInAAIMlaInaunsvselal  WienegeudnguUssnnsiideninAnwagly

L) 1
AIzaunanIelyl

o/

UN1578

a

3.4 JUABUNITANL

o

1. unndvinideTiusunguussnnsiegdlagdnnsesguteyadiielsaliFasiu
o a A o oA cw A 1% U oA aa 1Y
onaul BesInsInnuneRnEen kAT AnLdanaantuAddnlsAsiu U 3
lsanegu1agnaensal (@onasianniungiaud vian 8.00-16.00 w.) wagAdln
2193n550 AUs 1 15ameunaguiadnsad

o o

2. wnmdginifeesunedeyalifivetaiadnsuazianienansteyalaziuuveniny
fugenly enanaianihnduluiarsandewsinduls Taeldanuiinddnlsasu aus
3 T5angnunagnnaensel (@ennsaanniungiaud a1 8.00-16.00 w.) wagadtin
91830351 U5 1 lsamenunagniaensad

3. gUhglvanugugendisunisivy

4. msiumediuion lnaiuden EDTA 6 fiadans clotted blood 6 fadans

a

5. Juwendegrudenmeinsasduiiownagnou lilewenwalaunfigamai 4
perwalisanausIseuLINnIT 1,500 xg 1Wuan 10 ufl
6. \Numpdstudindenya (buffy coat) 200 lulasansudsanniuiiusnwi

gaumall -80 sarwadea isldlunisainfdweseld

msaiafdue (DNA) Ineyngunsal Exgene (Exgene kit, Cat No.106-101)

1. nandusindenun 200 lulasansiuansazane protein kinase K 20 lulasans

2. wawshogendends 200 lalasansiiu buffer BL 200 Tulasans 1ianmyd
56 sarwaealuian 10 uiil

3. fueMuBaU3Ev’ (absolute ethanol) 200 lulasans n¥sntudumios

F9813991ANU5I5UNINNTN 6,000 xg Luan 1 w1l
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Wdubuffer BW 600 lailasans ndsantuilumiesinogafiruidiseusnnny
6,000 xg LUt 1 w1l

dabuffer TW 700 lailnsans ndsntudumissiegnefinnugaseusnnnia
6,000 xg tJurian 1 uiwazannnin 13,000 xg Wuan 1 undl

Wiubuffer AE 200 lalasans Wiigamgfivoadunan 1w wdsnduiiumies
fogefinrnuiasouannnidi 13,000 xg Wuan 1 udl

Igansanndlulndfduieusgus (pure genomics DNA) dmnsuduneusaly

sun i 6 n3esluivmnazneu



sUA M9 8 fauuFugaumail (incubator)
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sUAMA 9 LaTeinUSinafdwe

N15AUAIUBUSHUNAIN R8N INUSNTTUYITUFISUINNTUR tonn Cadx-2, GATA, Fokl

Apal uag Tagl MeAs real-time polymerase chain reaction (real-time PCR) I@aﬁqm

NAgaU Tagman genotyping Wag minor groove binding probe (Cat No.4351379)

1.

naNansanaAowe 1 llasansiu 20x TagMan SNP genotyping assay
(Applied Biosystems, NY, USA) 0.5 lulasans of 2x TagMan genotyping
mastermix (Applied Biosystems, NY, USA) 5 Tulasansuaziingu auls
USnasasi 10 lalasans

WsSnufduelnes PCR figuvind 95 esmwaduadunan 10 widl, 7

a

aeunNdl 95 a9 LYAYd 40 59U 5aUAY 15 IUTkariaund 60 99N

q Y 9 U

Wwaldeaduan 60 Ui

3. Tdansvigeaisaruinnadudygiadlonsusouresnisiiumdule

FasznItulndead rs11568820 (Cdx-2), rsd516035 (GATA), rs2228570 (Fokl),
rs7975232 (Apal) Waz rs731236 (Tagl) Wnewan@kas QuantStudio™ (VIIA™7)



nnIlinhondutey
"""ﬁ"tﬁnﬁmnlmﬁq

gilmwﬁ 10 1304 real-time PCR (Applied Biosystems, NY, USA)

48 QuantStudio™ Real-Time re v. =Sl >

Fle Edit Instrument Analyss Toos Hep

(5] New Experiment ~

(5 Open - |l Save v £ Cose i} Import... + £B Create Side... Print Report...

E] Experiment: 2020-08-06 095619 Type: Genotyping Reagents: TagMan® Reagents Analysis Settings 2

Allefic Discrimination Plot
Plot Settings
SNP Assay: |SNP Assay1 +

Apply Call: Undetermined v

Plot Type: Cartesian +

me e

2 p by by & =
Allelic Discrimination Plot

- - coon | oo s, s -
em a en oo o e on
L
— 2 Lo - R e, o
anslyss 4 aom oo Xio ekn mﬁwm
Amplification Plot o - [
' e - -
r— . *%, <@ on o0 e w0 S en e WK W e
Raw Data Plot [
— ssoss sss s
S ; frma@astE®s@a®D
BBO16 BBO3Z  BEO4D BEDE4. BB08D. BBO0S7 3
0s E‘nﬁmﬁnaﬁmanm omm
w0 o - ooss - -
X Frmﬁﬁamatm on on T

EB0IS.

Alele 2

o

Multiple Plots View

BBoEs BB0E2 | BE0%0

1
em on en el T

e

03 08 13 18 23 BB034 se2%D
Allele 1 o en

Allele 1/Allele 1 Allele 2/Allele 2
Allele 1 /allele 2

BB0S7 | BEO7S | BBOE3 | BBOSL

o o oo oo

-
e

Options

aenis couzs eaost
" | ofm G oo o

wels: [ 96 [Jo o o [Ho 0 Empty

Fiagged: 6 Omitted by Analysis: 0 Omitted Manuaky: ‘Samples Usad: 06 SHP Assays Used: 1

xm

Reveal Traces  Show Cycle: 40 ‘

4 well Summary:

A Home [ 2020-08-06 09, x

<2020-08-06 13:22:40 ICT>: Experment exported successfuly. [

sUnmi 11 gevsiuas QuantStudio™ (VIA™7) dmiuiinsiesialulnd

25
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N15AUMANNKUIRUaINTa18N1RLENSTIYesd UM ImTuRYln Bsm/ lnswmatianig

psrvanuiindlelng (DNA sequencing)

1. wiew 2 hilasdnsvesiidueiiiowiouyn 25 lulasdnsnaiiuufizengnls
(PCR reaction) Iag AccuStart™ Il GelTrack PCR SuperMix (Quanta
Biosciences, Gaithersburg, MD, USA)LLasﬁﬂl‘WiLua% F: 5'-CTC ACT GCC CTT
AGC TCT GC-3"and R: 5-TTG GAC CTC ATC ACC GAC AT-3'

2. Uffemadfiusnnudiduiedszneuse

a. Pre-incubation figauvindl 94 ssmwaldeaduiian 3 uni

a

b. miLLsmm&JaLéuLaaﬂa@jLﬂummﬁm (denaturation) 35 iauﬁqmmm
94 pernmaleauan 30 i

c. mstuiuresiidueaaieiuazinsiues (primer annealing) ﬁqmmgﬁ
58 psAnwadeaduian 30 und

a

d. msduasreiadueaigll (extension) Ngaumall 72 e waideaduy

U

a

nan 30 it wasfigamgdl 72 ssmwaidoailunan 7 und
3. nandnnnsfind i ueleseilnemadn el electrophoresis Tngld
2% Agarose gel §9un28 MaestroSafe™ (LABGENE Scientific, Switzerland)
LaEATIAINANIBLEET (UV Light)
4. MsATIRIMIa UL uLe (direct DNA sequencing)
a. wanARIINMSLSIUASwegmYi iU avEieYnnTIa Expin™
Combo GP (Gene All, Korea)
b. ASATINARUALDULERIE First BASE Laboratories Sdn Bhd
(Selangor Darul Ehsan, Malaysia)

5. AL SNP rs1544410 (Bsm-/) Inetfisuainainusi1ed9ain NCBI (National

Center for Biotechnology Information) GenBank laglglusinsu BLAST (Basic

Local Alignment Search Tool, http://blast.ncbi.nlm.nih.gov/Blast.cgi)


http://blast.ncbi.nlm.nih.gov/Blast.cgi

gﬂmwﬁ 12 SNP rs1544410 (Bsm-/) 819 ua199991n NCBI (National Center for

Biotechnology Information)

[
Y

=1 v a @ o . o v a I~ s
YNUNITENAALULD, N1TNN real-time PCR LLﬁ%ﬂ’]iﬂ’]'ﬁGﬁ?ﬁ]‘Vﬂﬁ?WUUQ?]aIalﬂ@ LNB

o o 1 a wva av oA o I3 ¢ Y U a
%1 SNPs V]']V]Vu’)ﬁ]ﬂau@ﬂq?)"ﬂUWQNWLL@%@‘ULLGU\? LLﬁgﬂ‘UUL%EJ')GU']QJJLQW']SVHQG‘I']UVL'Jiﬂ'JV]EJ']

U A a A
N1395295AUINAUA LR oA

SEAUINAUALUAARTILAENITNAGOU Liaison 25 OH vitamin D total assay lagld
\A30UATIEN LIAISON® chemiluminescence MMUALUEINTDILHER S1891UATINNTIUATY

A [ U I a aa
wenduunlunsuselagans

fatudanainusznsialungueiuau (Healthy control)

nsfnwllddegandionanuseninsiilunquaruauiioUseiliunsaunaves
Uszyns lnesiegadenaindssgnsialunguauauvisviunduyilng na HBeAg Wuau

[ £ X ¢ o o
L‘UUQJJBJW]TJf\]ﬁj“Uﬂ']W‘VIINW‘EJ']U’]ﬁi]]W’]aflﬂimﬁ]']L!’Ju 84 ﬂuuazammﬁmmlmammu 99 Au

[
Y

Mainsfinwlasuniseysifananenssun1sasusssumidsluay Ausuwneeans
PNAINTNUNINEIFE (IRB No. 431/58) Ineitrennaulasusedunidsdesunsiuuay

gugay (informed consent)

3.5. 11359UTUTRYA

=3 14 1 =3 14

Wudeyanmielsanuduemsuaziu lssmeunagwiansad giiudeyauiasy]

124 A

Guiindeyane K

Y

o

Wiun153e
1. Juiindeyaiuguveiienail

a. UayaiugIu: 818 WA wazUSUNUNTANLeaNeTed

b. Uaduaunsineliadusniaud: HBsAg, HBV DNA, antiHBs, HBeAg,
antiHBe, HBV genotype, ANSSAWN

= b4 1 I o U U a a al I
c. waldenalaln AIN1SYINUTERU INR wagseauIniunluden
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d. ameialuduainn1smsa fibroscan
e. nMmzuvIndeuanmsantelarusnautizess: Child Pugh score,
MELD score wagsgiasiu
2. GuiindayamnuudsiuvaInvaen1eiugnIsuvesduiisuinniud lawn Cdx-2,

GATA, Fokl, Apal, Tagl wag Bsm-/

aa

3.6 M3AATIzvidaya wasananldiasen
Toyan19sruInIng TR eiteyansatialaglusinsy SPSS U 22.0 (1BM
corp, Armonk, NY, USA) Tnguanstayasmuusdnnay (categorical variables) luguiuu
Al (frequency) Wudevag (percent) wagiuUssatiles (continuous variables) T
gULLUUﬂ'WLaEIEJ (mean) uazaLdBsIULINASEIY (standard deviation) Mst3suidioy
sewrangusveznmzsiiadetion uazszerdusniauFesinseilasnimaaeulaaua’
(Chi-square test) N1sMAaBUVBITYYRS (Fischer’s exact test) agNIINAABUANURFIUVDA
ﬂﬁjmﬁaaé’NZﬂﬁjmﬁLﬂuﬁaizmﬂﬁu (independent sample t-test)
anudvesilulndueanguiiesnsluaidzauna [the Hardy-Weinberg equilibrium
(HWE)], linkage disequilibrium (LD), n153anay haplotype (haplotype construction) wag

U o ¢ a ' = g a ¢ v & s .
ANUFNTUSURIBUR9Y (genetic association) IiAs1wivealaeweniiLag SHEsis

3.7 szaziianiltlunisidenaudisuduaudugalasans

sygyian 1 Y

3.8 60Uy
WU UAN590981971I9 N 5ANIUAUDIMNT A1ATVIRIYTANENT UAT AUGIEIVIYRNIZNS
AUl IMe1AREn N1AIYININTIYANANT AMTUNNEAENT JRIAINTAUUNTINGTTE Lavd

1873 auu WIgT1U9 4 wuasUvu iy waunu iy ngamnamiuas 10330
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ltems N Cost /unit (Baht) Cost (Baht)
1 |Blood sample collections 600 200 120,000
2 |DNA analysis 600 2,000 1,200,000
3 |Vitamin D level 300 600 180,000
4 |Administration 1 20000 20000
5 |Publication processes 1 50000 50000
Total cost 1,570,000
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uni 4

Nan1538

4.1 5me}mzm\1ﬂiz?ﬂﬂi°uaﬂﬂjﬂﬁanﬁjuﬁﬂwﬂ (Patients’ characteristics)

nsfnwsuTngthehTadudniauiisess 324 setiafoununiusidmnay

v W

0.71.2563 wiadunguszeznmeelnige 163 518 Lasnguszesfusniauisoss 161 918 91y

LY

< v ' ~ & o ' & o 4
LQﬁEJ“UENQU'JEIﬂQ@Ji%EJ%W’]‘M%?JU@LSUEJUQEJLLﬁSﬂQ@JiBEJ%G]‘UE]ﬂLa'ULi@i\‘i@%'ﬂ 48.5 + 7.9 Uay

[y

neaiia (p 0.953) dndiuveiae

o

48.6 + 8.3 Unnudwulaglunanenaiusg1eiivdoesdn

a o o

waglufihendguszssnnzaiindetiostesniinguszeriudniauiFe et eivooydd
fifovar 16.0 uazfovar 683 amd1du (p < 0.001) Tuffinendussosdusniauiodas]
HBeAe Tudonduuindosas 405 wanliufuuiedosar 13.0 Anadesyauinfiuiludenly
fUrenduszssnvsiailotiosuasndusreyiusniauFessegil 23.41 + 12,08 wiluniusie
ladansiaz 22.76 + 10.18 ulunsunaliadans lagliunnsnsiusg1siitduezdiAynisana
(p 0.609) dnduvesihofiiinngnieauazu1ninfiud (vitamin D insufficiency and
deficiency) Anfufenas 753 uay 78.0 Tunguszsnmeiindetionuazndusezd

SNIAUITBTINUEAY Jayadnunen1aUIErInIveIiUIenNguAn v ILAAIAINISIeN 3

AN3197 3 MTLERsEnEMENIUIEYINTvestengudnwuusdungussesnveaiingde

UglavNgusreAusNLauLsesy

aNYENIUTEYING nauszusNIEYlnde | nauszugiudniay | p-value
oy 15959 911U
(N = 163 579) (N = 161 519)
91808y (@ + SD) 4857 = 7.99 18.62 + 8.33 0.953
Ailseguengvestengudnw @, | 50, 41-54 50, 41-55
IQR)
WAYE 31U (Sosay) 75 (46.0) 110 (68.3) < 0.001*
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SEAUIRNTUR LT B9 23.41 + 12.08 22.76 + 10.18 0.609
(Wlunsumoua.)
AMgInnfiuAluIene unthe 150 gl 156
- Unf (= 30 wlunSume 37 (24.7%) 28 (18.0%) 0.164
1a.)
- ATIENTBOINNTUA 35 (23.3%) 54 (34.6%) 0.033
(20-29.99 wnlunSuADLA.)
- AMEVIRINHUR 78 (52.0%) 74 (47.4%) 0.493
(< 20 wlunSusaua.)
HBV DNA (IU/3ia@ins) uugUlg 145 U 99
530.3 + 583.46 45920162.4 + < 0.001*
13995169.2
log Pl 7.66 + 7.15
HBeAg < 0.001*
- WNaUIN 0 (0%) 62/153 (40.5%)
ey 163/163 (100%) 91/153 (59.5%)
Fuwd 0 21/161 (13.0%)

*p-value < 0.05 uanaddituezdAgy

v

4.2 a1undaaa (allele) Y89 SNPs A?5UARIAUA

v a

Audsada (allele) vaswn SNPs fasuinndudusenausie CdX-2, GATA, Fokl,

Bsml, Apal wag Tagl WANIFIRTNN 4

[

! dl v a 1 a dgj %4 ! U U d’l 4
- AFIUAINUDDRRY CaX-2 IumjiﬁSEJSW’WﬁSGUUWL“UE)UE)EJLL@%ﬂEj}Ii%EJ%G]U@ﬂLﬁULﬁ@i\‘i

Y899a3a G (G allele) AmduSosay 53.7 waz 62.7 AuasU dndiuveddada A (A
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allele) lunguszeznmeyiinigeoswaznguszeziudnausesiniuiovas 46.3

o w

uay 37.3 suainulasuananeiusgisiitisezdiAey (p 0.019)

- dpdhuauiidadia GATA lundussznnesindetiosuaznguserRusniauiFess
Yo39ada G Andudeay 4.3 waz 3.7 audwiu dndruvesdada A Tungusses
wzaiindetosuaznauizsdusniauFessdndulosas 95.7 uay 96.3 auddy
Tnsusnansiueegelifitezdfey (p 0.712)

- dndunnudidada Fokl lunduszeswmzeinidotosuarnauszeriusniauFoss
vos8ada T (T allele) Andudoway 44.8 waz 46.0 nuawiy dndruvedada C (C
allele) lunguszsznmzriindetiosunsngusvazsuniauiseifniuiesas 552

o w

way 54.0 muanulpeuanaeiuesg1shifivessdiney (p 0.763)

- dndunnudidada Bsmi lunguizsenmzsindeliosunsndusvasdusniauizese
Yoi9ada G Anduderay 92.5 uaz 92.9 mua1au dnduvasdada A lunguszey
mzaiindetiosuaznauszsrdusniauFessdndulosas 7.5 uag 7.1 mudfu
Tnguanansiuegsliitdegzddny (p 0.879)

- dndrunnuddnda Apal lunduszesnveriaideresuasnduszesdusniauiioss
vosdaaa T AnluSosas 77.9 uaz 74.5 amuddiu dndiuvesdada G lunquszey
WmmﬁmL%aﬁaaLLazmjmwzﬁué’ﬂLam'%?a%’aﬁmﬂu%aaaz 22.1 uag 25.5 AUAIAY
Insunnsneniuegeliddvezdinn (p 0.312)

[ v v

nauANRDada Tagl lundusseenvisrliniiouseuasngusvesiusnaulsesIvesdada

a

T Anludosaz 92.9 uaz 94.4 mudwiu daduvesdada C Tunquszasnvzaiiaideton

1 LYY X v oa @ Y o o ! [ ! RS
LLﬁSﬂEj@JiSEJ%G]‘UEJﬂLﬂ‘ULiEJNﬂG’IL‘UUiEJEJﬁ% 7.1 wag 5.6 G]']llﬁ’]@UI(ﬂEJLLGmG]’NﬂuEJEJ’NhJiJu‘EJ‘EJz

[

dAey (p 0.443)

M1519% 4 ANURAGavevn SNPs fsuInnliufusenaume Cdx-2, GATA, Fokl, Bsml,
Apal wae Tagl lugUrehadudniauisesindussesnmesiiavetasuazngusseviu

DNLEULS DS

SNPs Jada Al (ovaz) p-value OR (95%Cl)
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(Allele) NANTTYEN NG NEUTTULHU
siingortes Snautess

CdXx-2 G 53.7 62.7 0.019* 0.68 (0.49-0.93)
A 46.3 37.3

GATA G 4.3 3.7 0.712 1.12(0.51-2.48)
A 95.7 96.3

Fokl T 44.8 46.0 0.763 0.95 (0.70-1.30)
C 55.2 54.0

Bsml G 92.5 92.9 0.879 0.98 (0.54-1.77)
A 7.5 7.1

Apal T 77.9 74.5 0.312 1.20 (0.83-1.72)
G 22.1 25.5

Tagl T 92.9 94.4 0.443 0.80 (0.42-1.51)
C 7.1 5.6

*p-value < 0.05 wanyINTezdAy

SNPs; Single nucleotide polymorphisms, A; Adenosine, T, Thymine, C; Cytosine, G;

Guanine, Cl; confident interval

4.3 aradalulnd (genotype) w89 SNPs #a5uimfiud

AuaIlulng (genotype) 891N SNPs Fsuindunusenouniy CadX-2, GATA,

Fokl, Bsml\, Apal wag Tagl LEAIAIAISIN 5

- dnduanuddlulnd Cax-2 lundussesnmeeliniolpsuaznaussesfiusniay

SosamuInaud GG Aulndandudesay 27.0 way 41.0 a1ud GA Aulnddn
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a

Dufevay 53.4 uay 435 uazAnuives AA Sulndanduiesas 19.6 uay 15.5

o w

muanulasuanasiuegsiitsuzdfey (p 0.028)

[ |

dnaunnuddlulng GATA Tunqussvsnveriinetosuasngussagiudniay

Fasmuinaud GA Aulndandusesas 8.6 way 7.5 wazaud A/A ulndda

Y [

Judeway 19.6 waz 15.5 muasulneuananeiuedslifidesydrdn (p 0.706)

[

neuauaTulnd Fokl Tundusseznveaiindetesuanguszesdusnauisoss
wupud /T Slulnddndudesas 19.0 waz 19.3 arwd T/C Slulnddndudes
av 51.5 uay 53.4 uasAudves O/C Sulndandudosas 29.4 waz 27.3 auddu
Tnguansinsiueesbiideezddey (p 0.911)

[ ! Ao 6 ! a d’lj 4 ! v v dy o
dnaunnuddlulng Bsm/ Tungusseenmerlinotpsuasnaussesfiusniauisess
@ Y

wueud 6/G Sulndandudesay 85.1 uas 86.3 A1ud G/A Slulndanduses

az 14.9 uag 13.0 wazaAudvas A/A Aulndaadusesas 0 waz 0.6 suasulae

o w

wpnAsiueeelilitbegdAty (p 0.544)

[

naunuddlulnl Apal Tunqussesnivesliawetosuasnqussesdudniauisass
wu3pud /T SlulndAndudesas 57.1 uaz 51.6 Aud T/G Flulndaaduses

av 41.7 waz 46.0 wazAnuauee 6/G Aulndandudesas 1.2 waz 2.5 auaisiu

o w

Insunnsneniuegslidtvezdnn (p 0.478)

[ ! Ao 6) 1 a ‘3 4 1 v v d’lj [
dnaunnuddlulng Tagl Tungussssnmealiniotssuasnaussesfiusniauisoss

v

wuraud T/T Sulndamdudesay 85.9 wag 89.4 Anud T/G ulndandudes

8y 14.1 waz 9.9 wazANUAved G/G ulndandudesas 0 waz 0.6 mudsulae

o w

wpnasiueeelilituezdfty (p 0.316)

m3597 5 anudslulnduosmin SNPs shsuianfiufiusenousae Cax-2, GATA, Fokl, Bsml,

Apal wae Tagl lugUrehadudniauisesindusseesnmeriiadetasuazngusseviu

DNLAULTDSS

SNPs

Aulnd AU (Fosay) p-value p™¢

nausTYenMeYlln  NRUTTEYAUSEY
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Fotley Fa%
CdX-2 G/G 27.0 41.0 0.028* 0.349
G/A 53.4 43.5
A/A 19.6 155
GATA G/A 8.6 7.5 0.706 0.566
A/A 91.4 92.5
Fokl T/T 19.0 19.3 0.911 0.591
T/C 51.5 53.4
C/C 29.4 27.3
Bsml G/G 85.1 86.3 0.544 0.306
G/A 14.9 13.0
A/A 0 0.6
Apal T/T 57.1 51.6 0.478 0.006
T/G 41.7 46.0
G/G 1.2 2.5
Tagl T/T 85.9 89.4 0.316 0.332
T/C 14.1 Ny
C/C 0 0.6

*p-value < 0.05 wanvIdtvezaIAy

SNPs; Single nucleotide polymorphisms, A; Adenosine, T; Thymine, C; Cytosine, G;

Guanine, HWE; hardy-Weinberg equilibrium

Mndndidlulnd G/G, G/A way A/A 189 CdX-2 Nunnenenusgiidbezdney (e

(%
v v A o

Wisuiisuaeieiniualudenlungussesmnvssiiaotseuasngussesfusniauises

vosusardlulnidnuinliunnansiusgreiitsezdrAgniseifnuanslunsed 6

M50 6 seavimdualudonanenaudlulndues Cax-2 lugihehdadudniautizesingy

JreEN VLY o URELAYNANITELAUBNLEULTDTY
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SNPs | Rlulndves sefuimAufluiden (Auade + dudsuuuinnsgiu) | pvalue
@uaughengussey | ndysyegwmeriaidotes | nausvezdudniauizeds
Wvevllaeies, nay
JPUEAUNLEAULTDTY)

CdXx-2 | G/G (38, 64) 24.00 £ 12.75 21.79 + 8.98 0.310
G/A (83, 68) 23.04 + 12.38 23.99 + 11.97 0.638
A/A (29, 24) 23.71 £ 10.58 21.87 £ 7.22 0.474

SNPs; Single nucleotide polymorphisms, A; Adenosine, T, Thymine, C;, Cytosine, G;

Guanine

4.4 A4 haplotype U89 SNPs A25U3A13UA

Bsml, Apal uag Tagl fAAzLuY LD (LD’score) as (D’ > 0.8) Nilunguszesnive

yinotskALNINTEEEAUSNEUS 03I luuae CAX-2/GATA uag GATA/Fokl WuRzHUY

LD geanizlundussediudniausesenauanslusuning 13

A - NgusEEENImEYilaYeloy




C - Ussmnamlunguaiuny
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CdX-2 GATA Fokl Bsml Apal Taqgl

1 2 3 -+ 5 6

15

5UNMAN 13 Linkage disequilibrium (LD) triangular mapping ¥83in SNPs §35u3nniiu
lugUrehdadudniauisesingussegnmeaiiaeios (A) nguszagiudniauisoss (B8) uay

Uszmnsmlunguauau (O

ANEved haplotype CdX-2/GATA, CdX-2/GATA/Fokl wag Bsml/Apal/Tagl Wdns

AIR15199 7

- AA haplotype 199 CdX-2/GATA é’mﬁuéﬁumjmwzwmmﬁmLﬁ?}laﬁasaﬂwﬁﬁaaz
angylaeiionsidiueond (odds ratio) 1.43 (1.04-1.96), p 0.025

- AAC haplotype 483 CdX-2/GATA/Fokl é’mﬁuéﬁmq’mzazwmmﬁmlf?}laﬁaaaﬂﬁaﬁ
HopzdAgylavilisndiusend 1.98 (1.34-2.91), p < 0.001

- wuAA GGC haplotype w83 CaX-2/GATA/Fokl Tunguszegnmeaiatiotostion

1Y

ninguszeriusniausesegiiduszddglaelionsdiuesnd 0.12, (0.02 -

0.69), p 0.004

- GGT haplotype ¥83 Bsml/Apal/Tagl haplotype MﬂﬁjmxEJ%W']WSUﬁﬂL%aﬂaEJLLaz

¥
v v A

nauszEZAUSNIAUTSINUNINTIgAa usiaenslsimuliny haplotype ifiaany

q
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g mvilaetiosuasngussesAudniay

M597 7 A Haplotype 9041 SNPs fiasuaniiuausznaunie CdX-2, GATA, Fok,

Bsml, Apal waw Tagl tlugUaglifadudniauisesinqussusnmesiindetosuasngusses

Fushiauaess
Haplotypes Al (Sova) p-value  OR 95%Cl
NANTTEYNIVY  NRUTLYLAY
¥iipngotion Sniauisess
CdX-2/GATA
GG 3.6 3.7 0.958 0.97 0.43-2.21
GA 50.1 59.0 0.027 0.70 0.51-0.96
AG 0.7 0 - - -
AA 45.6 37.3 0.025* 1.43 1.04-1.96
*p-value < 0.0250 wansnditvszdny
CdX-2/GATA/Fokl
GGT 2.7 0 - - i}
GGC 0.5 3.7 0.004** 0.12 0.02 - 0.69
GAT 23.3 24.8 0.878 0.97 0.67 - 1.39
GAC 21.2 34.3 0.103 0.75 0.54 - 1.05
AAT 18.8 21.2 0.597 0.90 0.61 -1.32
AAC 26.4 16.1 <0.001** 1.98 1.34 - 291
AGC 1.1 0 - - ;
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*p-value < 0.0167 uansinfitsezdiAgy

Bsml/Apal/Tagl

GTT 69.9 67.1 0.510 1.12 0.79-1.57
GTC 0.3 0.3 - - -

GGT 22.4 255 0.331 0.83 0.58-1.20
ATT 1.2 1.9 - - -

ATC 6.2 5.3 0.624 1.18 0.60-2.30
AGT 0 0.1 - - -

p-value < 0.0167 wansnildvyzdfny

A; Adenosine, T; Thymine, C;, Cytosine, G; Guanine

4.5 U2989Nun8 52 nussinLatiay
1INNITIATIZNAIUFUNUSWUUAUSLABILAENNTILATIEAANUAUNUS LU UNA8A7

wUs (univariate and multivariate analysis) falandlumI5199 8 WU

v

INNTIATIEAANUFUNUSWUUAUSERYL Tadendunusssesnvzsiniatiae

LY

pgniitezdAy laun maeiidnsidiuesn 0.39 (95%CI 0.25 - 0.62) G/A uay A/A lu

Indues Cax-2 Tnefionsndrusan 1.84 (95%CI 1.12 - 3.02) wag 1.98 (95%Cl 1.03 - 3.77)

a (3

o w =~ o LY v 6 (% 1 = 6}
AUAIAU LUDUIUNILATIZEANUANNUSHUUNRAEFILUTNUINAYI8LAY G/A Aulndves

Cax-2 Wudadevitduiussrosmnerindetosesnadifosrddnlaedsndiueeniiusu
160 (adjusted odd ratio) 0.40 (95%CI 0.25 - 0.63) waz 1.83 (95%CI 1.10 - 3.04)
PUAINU

ANSN 8 NITIATIEAANUFUNUS LU UALUSLALILALNNTIATIZIRANUAUNUSLUUNA8F

v f v

wUsvasladenduiusivgUiglifadusnaudisesissevnmeyliniotiey

AIATIENANUAUNUS AFIATIZNANUAUNUS
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LUUFILUTLAEY

DNNIIEIUBDA
(95%Cl)

p-value

LUUNANEFILUS

DNNIIEIUBDA
(95%Cl)

p-value

9y
LAY
Nulnd veg Cax-2

G/G
G/A
A/A

SEAUINNAUA IULADA

0.99 (0.96 - 1.02)

0.39 (0.25 - 0.62)

1.84 (1.12 - 3.02)

1.98 (1.03 - 3.77)

1.00 (0.98 - 1.02)

0.806

< 0.001*

0.029*

0.016*

0.038*

0.608

0.40 (0.25 - 0.63)

1.83 (1.10 - 3.04)

1.85(0.95 - 3.58)

< 0.001*

0.045*

0.019*

0.068

*p-value < 0.05 wansniidsedA, A; Adenosine, G; Guanine, Cl; confident interval

5.1 9AUs18HNANISIVY

U 5

aius1e agunan1seuazdalauawuL

ANUBBULBYBITTUUNNAUMUYBITINEAan1sAne LiSadusniaul antue

HBeAg Tuldon n1smaUaUBIRONITINEIAY pegylated interferon Lazn1IzUNINGIUIIN




a2

v

nsinelhSasusnaudises Wy fuldaazuziSadiu wuduRusiuA LWy
VaNVaEN TN ITHYeBumsUInudlurangn1sAnwineuntiiil (18-20) SNPs 7lasy

ns@nulugtelisadusniaud laun Fokl, Bsml, Apal wag Tagl (14)iee1asunsAne

a

294 7 way 8 nuindadaT ulndvss Fokl wuu C/T way T/T duiustunisiisuziSasuly

o w

AehTasudniaulisestedradlitsezddglaeiidnsndiueen 1.86 (p < 0.001), 1.96 (p

= Ql'

0.016) Lag 3.22 (p 0.006) WA (18, 19) MsAnwilllunsAnwIusNNLanIAUEUITUS

v [y

FEUINANURUSHUREINTAIENIRLENIINVIT LR U TUATUSTEE NS AR e L Taduy

1
[ A oA v v

MauTisess As SLasNNeTlnYoteLAY L aLAUDNLEULIDS I

NMsAnyILULTinguAIuANinuIdndIuTes dada A §ada G wazdlulndves

CdX-2 WUU G/G, G/A v3a A/A Tungussuzmvissiingetiosuasngussuedudniauisass

o w

wpneeiuegiiteezdfy Tne G/A lulnlves Cdx-2 dunusiuszeznvzydaioloyly

O w a

AUaglhdasusniaudizeswnilveegslitbeyddyandudndiueendnusuud 1.83

(95%Cl 1.10 - 3.04), p 0.019

Cax-2 agflusiumia 5" (5" region) vesBumFUINIUA YimhiuTun1svinaues
NNSATUANNISULARIBDN VBB ULALNITNBATTAYDITUMITUINAUA 21NNSANYIVLY Arai

LarAYNUIBAEA G Yae CdX-2 fimsnensiavesdutioanitdada A fefesay 30 Fuilug

ANULANFYBIAILILINNTEAN (bone mineral density) Tuan3fenuauszdusieuly

2

UszimagUu (22) uananMIAnelungaIansenuagnszANNILLe AMLUTHY

VAINVANENTUENTINYY CaX-2 Unasalsaiiingdtasiussuungiiduiuuinedni lny

Y 9

wu A/A lulndves Cax-2 Wnnnudssonisiadoialsanasnisiinuess (23, 24) Jaya

nnsAnyneunthiliuandliiiuinanuulsiunainvalenaiugnssuves Cax-2 duwma

[y

faAnuuan1svsINMInensiadulaziilugauunnsiseinsnevausiassuu ANy

9

v v 6 o a

alvayunan1sAnwNi G/A Slulndves Cax-2 Wuladenduiusuazyinunessoznmeil

Wetloy vallseauiniudtudenludiend Cax-2 Sulndunndeiulungussuesnmveyiin

Wetauavnguszezsiudniauisesilulaunnasiuegrdfideezdidny Jaduldlann oA flu

Tndwes Cdx-2 musumsinuvessulnfiudlagliduduszauinfuiludesdadun

#eIN15NNSANYILRLLRUsalU
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AA haplotype U839 CdX-2/GATA ey AAC haplotype ¥83 CAdX-2/GATA/Fokl

(% v 6

fiusiungu srevwmesiailotiosessiitbzddalneiisnadausen 1.43 (1.04 -
1.96), p 0.025 waw 1.98 (1.36-2.91), p < 0.001 sy uenandmsAnIwua
LANF1984 linkage disequilibrium ¥83 CdX-2/GATA waz GATA/Fokl Tunguszagnvizila
Hatiey (U7 13A) LLazﬂejmwzéTué’ﬂLauéa%’ﬁ (5U7 138) Tuvnizi linkage disequilibrium
V99 CadX-2/GATA wag GATA/FokI 1umjmwzwmwﬁm%aﬁaa (gﬂﬁ 13A) wagUserng

alunguatuau (U7 130) adnerdsiu Faduldldidielsadudnaudisesingusseedu

!
[ U =

gniauiFest Tanvaennedindduiownananuunnavegliduiugadunauanag

q

LANANYDITUAIUANAIFUIMTUATUA I MUAINE T

Fokl agflusdnueuil 2 9ansumis 5’ (5” region) wasdusniuiniiu (6) A
uAnFsAALUSHUmaNATaNeMeiUENITIYes Fokl shlfAnnsudasianuuideunseueiu
(frameshift translation) aawal¥iswalzasu (start codon) wWasuanniudulalnduis
Wasuan ATG 1u ACG (11) (25) 8ada T iisviaSusuiiu ATG Gaudaswadulusfund

427 nsaazilu (amino acids) luvaendaga C Insasududu ACG Fawlasadulusiudn

Ao a

11 424 nsmeziily (5, 15) InmsadalusAunuansineiu gUieniidada C ¥ Fokl dUTunm

IL-4 uaz IL-10 anasluvaeil IL-12 waz IFN-YL ] dwaliiianmsdudainmsviauresdadon

Y v

mviaiiailes uariiailes 2 vilinismdaelafarusniaudlneseuuginuiu
unnias INMIsANwIATIEeduuny C/C lulndueas Fokl duusivaiulisianisin

d’lj Y Y IS 1 a v o w (% gj ! ] Y a
welhSadusniaulegnaiitvegdney (14) AsuANULANAIT8Y Fokl 819viliAnAIL

ay o

wanssvasnisinauvegiiauiulugthehiasudnauidiseSinqussssnveyiingetioy

LYY

LAENAUTEEYAUSNLAULTRT

1NAIANEIVY Huang LazAznUl Bsml, Apal wag Tagl duiusiunisiingdu

o w

SNEUSU (severe hepatitis flare) ludthehiFadudniautisestegdidued sy lneny

B/b Alunives Bsml, B/a, B/T way B/a/T haplotype U8 Bsmi/Apal way Bsml/Apal/Tagl

Y

anuad1au desnittunguithenfidusniauiitu (20) egnalsinulinuauudsiu

v o Y

VAINVANENNUGNTTUYV Bsml, Apal kae Tagl NduusiugelTadudniaudisesangy

srggmveriinioteyainnsAnykuuinguniuauil
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5.2 #UNan133Y
G/A Flulndves Cax-2 duiusiusseesnmeeiindetosludielisadudnaud
SoTmingegniitvezdrAey usnaninsAnINUANLANAIUDS linkage

disequilibrium w83 CdX-2/GATA uaz GATA/Fokl Tunguszesnmeailaedaeuazngy

v v

E N Pl ! S U U a a ad
FEYTAUDALEULIDN ‘EI\‘ILUHVL‘IJ‘IWNWJ’]%JLLG]ﬂG]’]\‘iGU’e]\‘lﬂ’ﬂﬂJﬁa’]ﬂWﬁWEJ?J@QEJ‘L!G]’J?U’JG]’]&JN@U

ldanuuanaavesgilfuiuuagyiliiindnuaeniaddniuandsiufeliadudnaud

Y

SeSinquizsrnmsyiadetisuuanausseeRudnauEess

5.3 YoLAUVDINISANYN

=2 & = aa 4 a A Y [
ﬂ?iﬁﬂUWULUUﬂqiﬁﬂU’]LL?ﬂWWQQu&MH@iWUW?WﬂQWNLLUiNUﬁaqﬂﬂaqﬁlm’NWUﬁqﬂﬁim

v 6 1

YIPUMITUINAUA Muandafuliauduiusnanizgiinunu inliiAnaewbnuaen

'
v v A v =

patinAe (1) seernveyiaweles (2) svugdudniausess duhlddnisdesenninug
ANUAUNUSTENININNTUR ANURUTRUNAINTAIENIIRUGNTTUTDITUAITUINNTIUA SeUU

QiiAuUTUYDIINNY warszervaIMIRatehTadusniaudisess

q

5.3 YoABYVDINITANE

o w

' 13 =2 S v =
aﬂqﬂiiﬂﬁﬂuﬂﬂiﬁﬂ‘lﬂ’]u %@QWﬂ@IUﬂ’ﬁﬂﬂH’]U’NUi%ﬂ’]i

1. esnmsanwiidunisAneusnAkansauduRus ssnIeA LU THU

VaNMaeN iU IIHYRIBURTUIMNuAiuTsssnsAne LiTadusniay

v Y

013959 A9 SEeEN MM URHLAYIZZAUDNLAULIDSI NITAIUINIUIA

nausegnlivayanudlulndannistnwneuntilugUiglisadiu

LY [

naudisesitsusnaunisu

2. 5% ‘U'imWﬁﬁhﬁ@ﬂumaﬁnmﬁlﬁmﬂmiLﬁUéhasmLﬁamﬁmrzgﬂa&ﬂm1

a A

A3 sEAUINNNUANLRe1RlASUNANSENUTATESUNILLTUY A1ILLATUINTTHAY

(%
&Y

NS IASULAILAR MUV Y]

[ 1l
v Ao A

3. nsanwililanmaindvindunagiauiugu seaulglalad (cytokine)

wazN1sVursadindenvvilefiwad
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5.4 YDLAUDLUY

Ly [y

msfinwdiansliiiuanuduiusresmnunUsiunainuanenaiiugnsuvesdu
Fsudnnfiuduin Cdx-2 funisinaislsasusniaulisesessesnivevdaiotos aeg13ls

A ° Y 1 vy P 5 = l v A0 v
WWNLUQQT’UWﬂﬂquqmsﬂuqﬂﬂ'sjll9]’3@EJ'NI@IEJIGUT@yjaﬂ'ﬂqﬂﬂﬂiu\hﬂﬂ"ﬂqﬂﬂ'ﬁﬂﬂﬁfﬂﬂ@u‘ﬁuqiﬂyuaﬂ'ﬂEJ

[ v v [

hfadusniaulizesniisudnaunisu nMsiinan1sAn®IANLLANA19909 haplotype Ul

1
Ly

JadpensnisAnyiianddlunguiteganlvgiuiiedudunanisdny

Y [ Y] 1

wennimniinisfnwilueuian n1snsIviamindumeniiduiugu seaulals
¢ . ° & a a s A a °
a1l (cytokine) wagnisyinanuvesdadionynviniiwad ieesurenalnn1svinuves
pifuiuluendanuusiuainnaneniaiugnssuveaisuindudnunnsniu azdu

Usglovirianisesunensgiiduiiludiiehfadusniaulizesssssnvyinetasuas

SELHLAUDNLAULIDSININTUY



UIIUIUNTU

1. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. Estimations of worldwide
prevalence of chronic hepatitis B virus infection: a systematic review of data published
between 1965 and 2013. The Lancet. 2015;386(10003):1546-55.

2. lloeje UH, Yang HI, Su J, Jen CL, You SL, Chen CJ. Predicting cirrhosis risk based on
the level of circulating hepatitis B viral load. Gastroenterology. 2006;130(3):678-86.

3. Chen C-J, Yang H-l, Su J, Jen C-L, You S-L, Lu S-N, et al. Risk of hepatocellular
carcinoma across a biological gradient of serum hepatitis B virus DNA level. Jama.
2006;295(1):65-73.

4. Ganem D, Prince AM. Hepatitis B virus infection—natural history and clinical
consequences. New England Journal of Medicine. 2004;350(11):1118-29.

5. Terrault NA, Lok AS, McMahon BJ, Chang KM, Hwang JP, Jonas MM, et al. Update on
prevention, diagnosis, and treatment of chronic hepatitis B: AASLD 2018 hepatitis B
guidance. Hepatology. 2018;67(4):1560-99.

6. Liver EAFTSOT. EASL 2017 Clinical Practice Guidelines on the management of
hepatitis B virus infection. Journal of hepatology. 2017;67(2):370-98.

7. ljaz B, Ahmad W, Javed FT, Gull S, Hassan S. Revised cutoff values of ALT and HBV
DNA level can better differentiate HBeAg (-) chronic inactive HBV patients from active
carriers. Virology journal. 2011;8(1):1-6.

8. Hu Y-C, Wang W-W, Jiang W-Y, Li C-Q, Guo J-C, Xun Y-H. Low vitamin D levels are
associated with high viral loads in patients with chronic hepatitis B: A systematic review
and meta-analysis. BMC gastroenterology. 2019;19(1):1-11.

9. Yu R, Tan D, Ning Q, Niu J, Bai X, Chen S, et al. Association of baseline vitamin D level
with genetic determinants and virologic response in patients with chronic hepatitis B.
Hepatology Research. 2018;48(3):E213-E21.

10. Bouillon R, Marcocci C, Carmeliet G, Bikle D, White JH, Dawson-Hughes B, et al.
Skeletal and extraskeletal actions of vitamin D: current evidence and outstanding
questions. Endocrine reviews. 2019;40(4):1109-51.

11. Rosen CJ, Adams JS, Bikle DD, Black DM, Demay MB, Manson JE, et al. The



a7

nonskeletal effects of vitamin D: an Endocrine Society scientific statement. Endocrine
reviews. 2012;33(3):456-92.

12. De Jongh RT, Lips P, Rijs KJ, van Schoor NM, Kramer MH, Vandenbroucke JP, et al.
Associations between vitamin D receptor genotypes and mortality in a cohort of older
Dutch individuals. European journal of endocrinology. 2011;164(1):75.

13. Valdivielso JM, Fernandez E. Vitamin D receptor polymorphisms and diseases.
Clinica chimica acta. 2006;371(1-2):1-12.

14. He Q, Huang Y, Zhang L, Yan VY, Liu J, Song X, et al. Association between vitamin D
receptor polymorphisms and hepatitis B virus infection susceptibility: a meta-analysis
study. Gene. 2018;645:105-12.

15. Chatzidaki V, Choumerianou D, Dimitriou H, Kouroumalis E, Galanakis E. Genetic
variants associated with susceptibility to mother-to-child transmission of hepatitis B
virus. European journal of gastroenterology & hepatology. 2012;24(10):1185-90.

16. Mostafa-Hedeab G, Sabry D, Abdelaziz GM, Ewaiss M, Adli N, Fathy W. Influence of
vitamin D receptor gene polymorphisms on response to pegylated interferon in chronic
hepatitis B Egyptian patients. Reports of biochemistry & molecular biology.
2018;6(2):186.

17. Shan B, Wang JY, Wang X, Fu JJ, Li L, Pan XC, et al. VDR rs7975232/Apal genetic
variation predicts sustained HBsAg loss in HBeAg-positive chronic hepatitis B patients
treated with pegylated interferon. Journal of medical virology. 2019;91(5):765-74.

18. Peng Q, Yang S, Lao X, Li R, Chen Z, Wang J, et al. Association of single nucleotide
polymorphisms in VDR and DBP genes with HBV-related hepatocellular carcinoma risk
in a Chinese population. PloS one. 2014;9(12):e116026.

19. Yao X, Zeng H, Zhang G, Zhou W, Yan Q, Dai L, et al. The associated ion between
the VDR gene polymorphisms and susceptibility to hepatocellular carcinoma and the
clinicopathological features in subjects infected with HBV. BioMed research
international. 2013;2013.

20. Huang Y, Liao Y, Chen W, Chen C, Hu J, Liu C, et al. Vitamin D receptor gene
polymorphisms and distinct clinical phenotypes of hepatitis B carriers in Taiwan. Genes

& Immunity. 2010;11(1):87-93.



a8

21. Huang Y, Liao Y, Chen W, Chen C, Hu J, Liu C, et al. Vitamin D receptor gene
polymorphisms and distinct clinical phenotypes of hepatitis B carriers in Taiwan. Genes
and immunity. 2010;11(1):87.

22. Arai H, Miyamoto Kl, Yoshida M, Yamamoto H, Taketani Y, Morita K, et al. The
polymorphism in the caudal-related homeodomain protein Cdx-2 binding element in
the human vitamin D receptor gene. Journal of Bone and Mineral Research.
2001;16(7):1256-64.

23. Serrano D, Gnagnarella P, Raimondi S, Gandini S. Meta-analysis on vitamin D
receptor and cancer risk: focus on the role of Tagl, Apal, and Cdx2 polymorphisms.
European Journal of Cancer Prevention. 2016;25(1):85.

24. Harishankar M, Selvaraj P. Influence of Cdx2 and Tagl gene variants on vitamin D3
modulated intracellular chemokine positive T-cell subsets in pulmonary tuberculosis.
Clinical therapeutics. 2017;39(5):946-57.

25. Nunes IFJOC, Pinho FAd, Paiva AdA, Carvalho CMRGd. Influence of Polymorphism of
Vitamin D Receptor (Fok I) on Hypertension. Brazilian Archives of Biology and

Technology. 2020;63.



AMARNUIN

AMARNUIN N

TuBugautn3uN15IY

v v

N193981309 NMSANYIANUWTHUNIIRTUENTTUVRIBURISUIATuAlunguiUIsduSnlay

v v

Sassnhsadudnaud szesnnsvlototos warsyarNilfudnlausasa

lpguseazidenanienansteyad msudinsIulATInTIdeITe Nk uUIatuiun

€

................................... LATUINLANTULBUNTINIATINTIFE e ALIATLA

av aAw

AP s U LB NaTShaRIANELE a9 INTUlATINNTIFERT NI LR AUy

[ 1
¥ ¥ Y ! I

wazdun wieume tenansveyad msudidnTiulasensive Msllineuazasunululudugeu

[y v = W

v sidell Pmianlasunisesung MneiTedcingussasAveinside seeeaeens

9

0 aw

$1M398 A5N15I98 DUATIY K3991N15NDINATUINNNITIVY 5NV TevUINALLANTUIIN
Ao ) ana ' a v v ~ )
A998 ATLUINIISNYIAEATIUDE19EaLREN  TINLANTnaLaLland@eInalunsTnaw
4 LY a v 1 a 2 Va v v o 1 % < 1A Y] 1 %
Toadvauinnudilaegrwiud Tneidelanoumaiusineg muanu WislaliUndgeusu

UTINLANB LR

DNIFUNTIWNNEIEIMNARSuATElag annTIdedena Prmdnaglasunis

Snwmeuia leglildedqldane uiarlilasunisvaeandatvayuniside

[ Y aNa ad a [ au A @ v 1o & 4 2/
faniansnazvendnidislulasinsidedielenlad  leglidndudeudumeua
waznsuenidn MsnsunITell azlifinanenissnulsaniedansou 9 ARG

lasusaly



50

v o

FAdesuserinasiudeyadiudvorimdnluanudy  wazsslaweldianzde
l9sun1sBugenain ity yeraduluuuvesuIEnHaiuayunMIde AnensIung
fa1sanasesssumsideluay  enalasueugwliinunaTiakavyssulateyavesdimian

Mailagdosnsyin luiteingussasAiiionsivdeunnugniesastoyawiniuy lngn1sana

(%
[ [

ginnsanwit i laliegugen Negliiinisnvaeudeyalse TAanansunndves
Pndle

Y

FAdesusesinaglifinaifivieyalagiiudn wdwindidimdivesnidnnisidnsy
1ATINTIdBLaADINT Tivihateenasuaz/vie Mg ildaageuniuuaaiulsoduau
festmanla

Dndndladmianliansnasasivdeursennludeyadiumivesiimaiuag

Y Va v

anansaenidnnisiiavslunisidveyadiudivestimdils Inesewdsligidesunsu

Y

Pndlanseniniteyalunsidesaudstayamenisunmdvastindnntiiinns
Uawede agn1u nszuaunseneg Wi maiuvdeya nstuiindeyalusuutudinuaglu
AOLMIMDT  MINTIVERU  MTHATIET  Uan1Isenudeyaiiioingusyasdnidvinig

Fanstitayan1am s lusunAnnIan1TITeN 1Y indsiae Wil

T laeutenutsukazinuglagnnUsenisuds Buddnsiuluniside

saanuiila Feldasunluenaisuaninnuiusauil

...................................................................................... s linugugeu

(e ) ToRBuyaNMIUTIN

A159ANISAUAIBLIINIITININ
O usisheee@inan

O Sulusinnsveiiu



51
~ Y] = A A vy A a v
M lILLaZGU@LﬂUm'ﬂ@EJ'NGU'Jﬂ']WVlL‘ViaE]\L'JL‘W'E]ﬂ'ﬁ'lﬂﬂlu@u’]ﬁﬁ

g O Suweu
O Lsiguses

TmAumagstnmnmas Bienisidsluauian

...................................................................................... aswuyiauBugey
(e ) YOBUDUFIUTIN
TN s \Wiou

TinlaesuiefeingUizasrvanisive 10153 dunsie Wseanisliislsyad
P38 ANULALD ND1NAVUIINNITINY FAUNIUSE e UNALLANTUINNNNTIVLDEN9RLLDEN A

Ansalulasenside anuunthwiulansukasianudnlafug wenaswuadduenans
waRIAMNEULRUMeAULALTY

(e e ) ToRvinIde fIUTT

FUN o MADUeeeeeeeeeeeeeeeeeeeeee, S
...................................................................................... AN
(oo ) FBNYIU AIUTI
FUN o DU



52

AAKUIN U
wuuduiindaya (Case Record Form)

Number

Edition
EDIT

Inclusion criteria

3
) U

AUrehifadusniaulisesaiiliens 30-60 Y

Exclusion criteria

- flhestansas

- flhedinasissssnmzdetios (HBV carrier with low viral load) meviddldsunis
$nwn

- ftheumiSa(cancers) fefifinniznfdufuunndes 1 fnde HIV 1d¥usnagd fiaelse
pifumusionuosiinds 1 1Buiu uazdtasAnidossazuninszans (active infection)

- fhehifadudniaudvielaslesaume (HCV or HIV co-infection)

- flheiifnmeunsndeuannisindasusmaudidess Wud flhesuudeiduinnud:

(decompensated cirrhosis) wagNzL3 96U

1.Clinical Phenotypes

1.1Clinical Phenotypes [otinactive carrier [LJo2chronic hepatitis
PHENO

1.2 HBV DNA .. IU/ml

HBVDNA

ALT
1.4 TE (transient elastography) .........cc........ kPa TE

2.General information

2.1Age ......... years A
2Date of birth2 ~ /  / D

2.3Gender LloiMale[Jo2remale GEND
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3.Hepatitis B status

3.1HBsAg [o1Positive[Jo2Negative H
3.2HBeAg [lo1positive[ Jo2Negative H
3.3antiHBe [Clo1positive[ Jo2Negative ANTH
3.4HBV Genotype ................ HBVGE
3.5Treatment  [Jo1Yes [J02No RXH
3.6Regimen DRUGH
3.7Duration of treatment .................. month

TIMEHBV

3.8Remission Clotves [Jo2No REMISSH
3.9Please specify [Jo1HBs seroconversion[102HBeseroconversion SEROC
4. Laboratory value

AAAST s A
4.2Platelet ... P
A.3AFP e A
4.4Albumin ....oceeeeee. ALB
4.5Total bilirubin .................. B
4.6Direct bilirubin ....c..cccovieee.

ATALP . A
A4.8INR .o I
4.9Vitamin D level ...,

5.Liver fibrosis/Cirrhosis

**(1.4)TE (transient elastography) .......ccccc...... kPa

TE

51Date 1stTE ./  / DATE
Imaging

5.2Ultrasound [Jotves  [lo2no

5.3Date 1* Ultrasound _ /  / DATE
5.4CT [Jotves  [o2no

55Date 1°CT _ / / DATE
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5.6MRl

5.7Date 1""MRI _  /
5.8CTP score....

5.9MELD score

|:|01Yes

[Jo2No

DATEN

ME




AANUIN A
Aunoaaa lulnd uaz Haplotype ¥99%n SNPs A25UIMAUAUSZNOUAIY CdX-2,

GATA, Fokl, Bsml, Apal a2 Taql Tuuszynsnilunguaiunu

A15799 9 Anuddadanardlulndvamn SNPs fsuinnfiufusenaunle CdX-2, GATA,

Fokl, Bsml(, Apal wag Tagl Iuﬂss%Wﬂiﬁ"alﬂﬂejuﬂaU@u

SNPs Allele Frequency (%) | Genotype Frequency (%)
Cdx-2 G 59.0 G/G 32.2
A 41.0 G/A 53.6
A/A 14.2
GATA G 2.7 G/G 1.1
A 97.3 G/A 3.3
A/A 95.6
Fokl, T 47.5 T/T 22.4
C 52.5 T/C 50.3
c/C 27.3
Bsml G 91.8 G/G 83.6
A 8.2 G/A 16.4
Apal T 33.9 T 11.5
G 66.1 T/G 44.8
G/G 43.7
Tagl T 94.3 T/T 88.5
C 5.7 T/C 11.5

AN57991 10 AE Haplotype vawn SNPs fsuinfiufiusenaudag CdX-2, GATA, Fokl,

Bsml, Apal Waz Taql 1uﬂizﬂjﬂﬂiﬁalﬂﬂejmﬂauqm



Haplotypes Frequency (%)
CdX-2/GATA

GG 2.7
GA 56.3
AG 0.0
AA 42.0
CdX-2/GATA/Fokl

GGT 1.0
GGC 1.7
GAT 27.0
GAC 29.3
AGT 0.0
AAT 19.5
AAC 21.5
Bsml/Apal/Tagl

GTT 25.7
GGT 66.1
ATT 2.5
ATC 5.7

56
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Association of vitamin D receptor polymorphisms in patients with chronic
hepatitis B (HBV) infection in the inactive carrier and chronic hepatitis phases; a
case-control study
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Supachaya Sriphoosanaphan'??, Kessarin Thanapirom'#?, Piyawat Komolmit"*?
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3. Liver Fibrosis and Cirrhosis Research Unit, Chulalongkorn University, Bangkok,

Thailand.

Introduction

Host immune status is partly controlled by vitamin D receptor (VDR). Previous studies
reported the association between VDR polymorphisms and severe flare-up hepatitis,
decompensated cirrhosis, and hepatoma in patients with chronic HBV infection.
These complications could be explained by the disease’s natural history, which
shows a different risk of the events between patients with HBV inactive carrier (IC)
and chronic hepatitis (CH) phases. We propose that VDR polymorphisms, initially,
influence the immune controls, resulting in these two different phases of chronic

HBV infection, and subsequently result in several HBV related complications.

Method

We enrolled 240 patients with chronic HBV infection aged 30-60 years in an
outpatient liver clinic from February to August 2020. The IC phase was defined by
HBV viral load (VL) < 2,000 IU/ml twice for six months apart, without a previous
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history of HBV treatment. The CH phase was defined as persistent HBV VL > 2,000
IU/ml with evidence of hepatic inflammation or fibrosis, which require antiviral
therapy according to AASLD HBV-treatment guideline. Six common VDR genes’ single
nucleotide polymorphisms (SNP), including CdX-2, GATA, Fokl, Bsm\, Apal, and Taql,
were studied from the patients’ genomic DNA using TagMan real-time PCR assay. The
different outcomes in allele, genotype, and haplotype frequencies in between
groups and linkage disequilibrium (LD) mapping were analyzed using a haplotype

inference application.

Results

Among 240 enrolled patients, there were 120 patients in each group of IC and CH,
respectively. The proportion of male patients is lower in the IC group (50% vs. 70%,
p=0.002). The mean vitamin D levels were not statistically different between groups.
None of the six VDR SNPs’ genotype and allele frequencies showed statistically
different in between groups. The CCA/TTG and CCG of the CdX-2/GATA/Fokl
haplotypes were significantly associated with IC and CH phases, respectively. The
CCA haplotype demonstrated the strongest association (p 0.005, OR 0.003, 95%CI 0-
0.047) (Table 1). The SNPs’ LD mapping revealed high LD scores in Bsml/Apal/Tagl
(BAT) haplotype in both groups. At the 5" end of the gene, the two haplotypes, CdXx-
2/GATA and GATA/Fokl, showed significantly high LD scores in the CH group.
However, the GATA/Fokl in the IC group showed a lower LD score (52 vs. 99) (Figure
1).

Discussion

The results suggest that VDR polymorphisms, especially CCA or TTG haplotype of the
CdX-2/GATA/Fokl in Thai patients with chronic HBV infection, might be associated
with HBV inactive carrier phase. The difference in LD of the GATA/Fokl haplotype in
between groups might represent a non-random selection in either group, resulting in,
possibly, the variation of immune control. Further study with a larger population is

required to confirm these results and our hypothesis.
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Table 1 Allele frequencies of CdX-2/GATA/Fokl haplotypes in patients with HBV

inactive carrier (IC) and chronic hepatitis (CH) phases

Cdx- Frequency (%) p-value | OR 95%Cl
2/GATA/Fokl

Inactive Chronic

carrier hepatitis
CCA 3.5 0.0 0.005* 0.003 0-0.047
CCG 1.1 4.6 0.020 4.47 1.13-17.69
CTA 24.4 251 0.861 1.03 0.68-1.57
CTG 26.1 31.2 0.215 1.28 0.86-1.91
TCG 0.0 0.0
TTA 19.2 21.2 0.593 1.12 0.72-1.76
TTG 258 1.8 0.039 0.63 0.40-0.98

*The corrected significant p-value is < 0.0167.

Figure 1 Genomic organization and linkage disequilibrium (LD) mapping of six SNPs of

vitamin D receptor (VDR) gene in patients with HBV inactive carrier (IC) and chronic

hepatitis (CH) groups

Inactive carrier (IC) group

CdX-2

GATA

Fokl Bsml Apal

Taqg!

Chronic hepatitis (CH) group

Cdx-2 GATA

Fokl

Bsml Apal Tagl
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Association of Vitamin D receptor’s CdX-2 polymorphism and related
haplotypes in patients with chronic hepatitis B infection in the inactive carrier
and chronic hepatitis phases: a case-control study

Prooksa Ananchuensook’, Sirinporn Suksawatamnauy’*?, Panarat Thaimai'*?,
Supachaya Sriphoosanaphan'??, Kessarin Thanapirom'#?, Piyawat Komolmit"*?

1. Division of Gastroenterology, Department of Medicine, Faculty of Medicine,
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Thailand.

Background and Aims: Vitamin D receptor (VDR) partly regulates host immune
system. The association between VDR polymorphisms and severe flare-up hepatitis,
cirrhosis and hepatoma in patients with chronic HBV infection were reported in
previous studies. Patients with HBV inactive carrier (IC) and chronic hepatitis (CH)
phases shows different disease’s natural history and risk of complications. We
hypothesize that VDR polymorphisms initially influence the host immune status
which represented two different phases and consequently leading to HBV-related

events.

Method: Patients with chronic HBV infection were enrolled from February to August
2020. The IC phase was defined as HBV viral load (VL) < 2,000 IU/ml twice for six

months apart, without a previous history of HBV treatment. The CH phase was
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defined as persistent HBV VL > 2,000 IU/ml with evidence of hepatic inflamsnmation or
fibrosis. Six common VDR genes’ single nucleotide polymorphisms (SNP) including
CdX-2, GATA, Fokl, Bsml, Apal, and Tagl, were studied using TagMan real-time PCR
assay. The difference in allele, genotype, and haplotype frequencies in between
groups and linkage disequilibrium (LD) mapping were analyzed using a haplotype

inference application.

Results: Among 324 enrolled patients, there were 163 and 161 patients in IC and CH
respectively. The proportion of male patients is lower in IC (46.0% vs. 68.3%, p <
0.001). The mean vitamin D levels were not statistically different between groups.The
proportion of alleles frequency of CdX-2 in IC and CH was 53.7% and 62.7% for G
allele and 46.3% and 37.3% for A allele which was statistically significant (p 0.019).
The proportion of GG genotype of CdX-2 was less frequently found in IC compared
to CH (27% vs 41%, p 0.028). AA haplotype (CdX-2/GATA) and AAC haplotype (CdX-
2/GATA/Fokl) were significantly associated with IC with odd ratio (OR) 1.43, p 0.025
and 1.98, p < 0.001 respectively. By multivariate analysis, CdX-2 G/A genotypes was
independently associated with IC, with adjusted OR 1.83, p 0.019. The SNPs’ LD
mapping revealed high LD scores of CdX-2/GATA and GATA/Fokl only in CH group.

Conclusion: The results suggest that CdX-2 G/A genotypes was independently
associated with IC status in Thai patients with chronic HBV infection. The difference in
LD of the CdX-2/GATA and GATA/Fokl haplotypes in between groups might represent

a non-random selection in either group resulting in the variation of immune control.
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Figure: Univariate and multivariate analysis of factors associated with HBV inactive

carrier (IC) phase.

Univariate analysis

Multivariate analysis

OR (95%Cl) p-value OR (95%Cl) p-value
Age 0.99 (0.96 - 1.02)  0.806
Gender (male) 0.39(0.25 - 0.62) < 0.001* 0.40 (0.25 - 0.63) < 0.001*
CdX-2 genotype
G/G - 0.029* - 0.045*
G/A 1.84(1.12 - 3.02)  0.016* 1.83(1.10 - 3.04)  0.019*%
AA 1.98 (1.03-3.77)  0.038* 1.85(0.95 -3.58)  0.068
Vitamin D level 1.00 (0.98 - 1.02)  0.608

*Significant p-value
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