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Abstract

Hepatitis B virus (HBV) infection is a major global health problem worldwide, including
Thailand. HBV infection can be chronic and put infected individuals at high risk of death
from cirrhosis and hepatocellular carcinoma. Although effective HBV vaccines have been
commercially available, a number of people still get HBV infection. Most of the cases are unaware
of the infection. As HBV infection is usually asymptomatic, laboratory testing is thus needed for
screening and diagnosis. Accuracy of laboratory diagnosis is beneficial for management of HBV
infection. Appropriate treatment could delay a transition from HBV infected state to liver disease
progression and the control of viral spreading to susceptible individuals. This review article
provides natural history of HBV infection, specimen collection, laboratory diagnostic and
monitoring tests which are currently used and result interpretation. The combination of
diagnostic tests and clinical information helps to achieve ultimate accuracy of the diagnosis and

monitoring. This benefits the HBV infected individuals for life long longevity living.
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Anti-HBe +

Immune tolerance phase
High HBY DNA, Normal ALT,
HBeAg pos

Immune clearance phase
High HBY DNA, Abnormal ALT,
HBeAg pos

Fig. 1 Phases of chronic HBV infection

Inactive carrier phase
Lowe HBY DNA, Normal ALT,

Reactivation phase
High HBY DNA, Abnormal ALT,

HBeAg neg, Anti-HBe pos HBeAg neg, Anti-HBe pos

The natural chronic HBV infection is divided into four phases: the immune tolerance phase; the
immune clearance phase; the inactive carrier phase; and the reactivation phase. ALT, alanine
aminotransferase; HBeAg, hepatitis B e antigen; anti-HBe, hepatitis B e antibody. (Modified from
Kwon H., Nat Rev Gastroenterol Hepatol 201)(48)
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anti-HBc (IgM/IgG antibodies) 3) wauftau
“3” we9lhid (HBeAg) wuazusufvonno
WaUALIU “D” (anti-HBe)

2.1 Hepatitis B surface antigen (HB-
sAg)
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Fig. 2 Structure of hepatitis B virus
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2553

Hepatitis B surface antigen
{HBsAg)
Hepatitis B e antigen

(HBeAg)
HBV DNA

DNA polymerase

Hepatitis B core antigen
(HBcAg)

The infectious HBV virion has a spherical, double-shelled structure consisting of a lipid envelope

containing hepatitis B surface antigen (HBsAg) that surrounds a nucleocapsid composed of

hepatitis B core antigen (HBcAg) complexed with the viral DNA genome and polymerase.

Hepatitis e antigen (HBeAg) is the soluble protein that are packed in the viral particle or

secreted out of the particle. (Modified from Liang Td, Hepatology 2009)

(49)
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2.2 Anti-HBs (surface antibody)
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5¥AU anti-HBs, HBsAg uaz HBV DNA lu
Yamnaeh nsaiilinendihedae Meiles
A = w ¢ A =
teasnnnimsnaeiugniensiasuuilas
nsnozd lulusunie major antigenic region ¥94
HBsAg lvueudved ldamnsaduuoudiaula

Vv
fanua > 3Y

o

29Iy A uasAs

2.3 Total anti-HBc (total core anti-
body - IgM and IgG)

AMIATIVNVUBUAVBAUVY total anti-
HBc aziusnyssmsniagldsuyemnney vise
luvaziiufdadinisaatse anti-HBc 11y

T 4 Vv
wauAvaAMUsNNATIINY lArdInsAnenTausn
| A ~ X a o .
TusznnanamsaawouuURYUNEY anti-HBc
il I[gM vziviinallawed (titer) ga wazazme
lumelu 6 weu udluindnweuvuseTazainsa
A329WD anti-HBc %1l IgG ldaaondia lunun
NAANNTNVDINIAALTBAT MIATIVNVLANIL
anti-HBc aghadgioanannuavintasnle
A total anti-HBc Winaay 8191331 lueda
Litnelasuwe HBV uadlvinavinuansigihe
wnelaTuire HBV infeu Fefagiiueramenn
M3AALre (58l HBsAg au) viemasaaide
(n3gl HBsAg wIn) agildl fediadeanlv
NauInNMe total anti-HBc LW398191A8)
~ 2 ¥ A A o

arsumsastaluniedeldinedudunanin

X . = A A
$oNAY MIATIINY anti-HBc (Hgariin@en
Tag'hicnunsansrany HBsAg uas anti-HBs

& ~ X o ' ¥ oA

g1t umsaaelauuugeuiursauuuunla
(occult HBV) $adpagudulagnminsiam HBV
DNA sl saiulumsasiammsaae HBV
UeNMileMINMINTIIM HBsAg ud aasiims
A329AANIDI anti-HBc 3119

2.4 HBeAg (e-antigen) waz Anti-HBe
(e-antibody)

MInT19WL HBeAg lanuduiusoda
(34)

A o o as s 2 s d' A
nfsddgyiuiTinahiangddunszuaiaen

¥
[V RY)

fatiu HBeAg 3al¥iluditsvadradrofamsudia
4 ]
fvearehiauazanudsagalumsunsnszang
g 9/&' ] [~ o s IS =
wogrou agnlsfimu hiadudnaudoaiins
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4' s o Y [ %
wasuudaamaiugnssailv liansaada
HBeAg 'laFainnuluszezgaievesnmsanize
CNIERER

TUAISAALFUVVIAUWAEY 519
araid anti-HBe (18391nHM3nszAuaN HBeAg
Fazaanylandsnnnsaie anti-HBc waz

Y o A P Q& w1 X
denanasdnulSinarhiananas 33019t dudIUe®
- X ~ . g wd
MIMYNNMIAAFBUVVIAGUNEY uaAlURT
- X i . 4 .
AABLULITDTI5ZZN 3 MIATIINY anti-HBe

1 g [ s a s A d‘

UM sudadnazdSavedhidluiaenn

- . X 1
anae sanadlamalumsuninszaei¥enanas
% ] I~ yd‘a Z &I Y

mulude sgalsfan lugndaeuvuiseialy
sz 4 (hidnduuniinduan) Niina anti-HBe
Fhunnauaz HBeAg uaudindianuidssveams
| £%

Wulsaunsndeuguusa

Tngasy) M3nsIaia HBsAg, anti-HBc
IgM uae total anti-HBc (IgM waz IgG) dnnsa
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1¥3fiastumsdAare HBV lded1egndesuaz
wiueh Taglumenaansamiaelideanan
nyzuaaenld 52Au HBsAg 920aMadaunslg
Tiwywazasianwy anti-HBs 5I34AY total
anti-HBc dluddneunaneiiasialainuia
HBsAg uaz anti-HBs fio1vegluszninamsmia
HBsAg wazmsisnad1e anti-HBs uadialiansa
4 ts! s 1 " . . Py 1
a519nU1a FaGenn “window period” d1usy
N¥inaause HBsAg ualvinauinee anti-HBs
4
wilanalanimsmaaelhiasenldldvisensla
v v o T X y
Fudasu Naddesuenlaelynisasiam total
anti-HBc d@1uMIns1any HBeAg 1BM Ity
. v 4 3. - X
Junuvedhiangs Faiawylalumsfaeuuy
DeUNdunsolutIITTezUINUBINTAN TR UL
X . 4o X X0 v
(5959 AU UITaTIudY F1aMeITABY
dussnamsanye hialaenisa3a Anti-HBe
warmin HBeAg 080n91n319mMe (Table 1)
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Table 1 Result interpretation of hepatitis B serological tests

Hepatitis B serological tests involve measurement of several hepatitis B virus antigens and

antibodies. The combination of serological markers is used to define phases of HBV infection

and identify that the patient has acute or chronic infection, is immunized, or is susceptible to

infection. Modified from Interpretation of Hepatitis B Serologic Test Results (www.cdc.gov/

hepatitis).
Results of hepatitis B serologic tests
anti-HBc Interpretation
HBsAg | anti-HBs | HBeAg | anti-HBe
IgM total

+ - + - + + Acute HBV infection

+ - + - - + Chronic infection, high viral replication

+ - - + - + Chronic infection, inactive or low viral
replication

- + - - - + Previously infected and immune due to
natural infection

- - - - - + Acute window period, past infection

- + - - - - Clinical recovery, immune due to HBV
vaccination

- - - - - - Uninfected, not immune, susceptible to
HBV infection

3. MIasRMMsiugnssuveshisa (HBV
DNA)

MIATIIMANIAUFNITUFTARLBULOUDS
o'hiadusniaud (HBV DNA) tin3nasan
Tngl¥imaiia polymerase chain reaction (PCR)
w30 real-time PCR fauuyisienanmmuazifs
Bnar hinangehiadusnauilunszuaiden
sriiszduiuandamiluudazsrsnavesmsan
30 Tﬂmawﬂuﬁﬂmﬁamﬁﬁa HBV uuuisess
msaamdsina HBV DNA danudidgunn

lumslsdszneumsinmndanire HBV aneu
wasraamsiny SuNIFlumMsanauMsaEiy
yaalsauaslylumsysusiumsaevausaneendny
h¥a m3nsramydSinas HBV DNA #l51)szidiu
wamssnmufussduvaaeulyl ALT wazén
] é’ dalz a d‘ k4 é’ Y
UVaIIMasFuIneauq e vennnil luifagiiu
yansvdimivmsanamiTinaehiady
s = A o
snwuilunszuadendaiinnihgs aunsanse
S & s YV ya a Y

madueved Nialaudilsunadeslunszud

A 2 <
mammqﬂwnmu
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ﬂ1§ﬂ5')%ﬂ’l§ﬂﬂlf]ffﬂ')§ﬁﬂﬂﬂﬂtﬁ“lJ‘ULlfU‘Uﬂu
1. M3ATIVMITAVAINUTNITNVBILT LITa
duontauTilutsaddy (Intrahepatic HBV
DNA)
mmmwwmaﬁuqmamaqL%”lﬁﬁﬁﬂ
o = & o A A a ' . .
sndudluwaddy (vseNisen intrahepatic
4
HBV DNA) (Hlumsnsiamaiduteveds HBV
v H v
Manuaneglueaddiu Mawlia relaxed circular
DNA (rcDNA) uwaz covalently closed circular
DNA (cccDNA) a2 siiadaansanula
Wuiledsaueasadsy uaildnyaslasaaaves
Atdute Nenafu Tag rcDNA azidnyaziily
double-stranded DNA uv1nauviiulaidiang Tu
Yz cccDNA Hanwaztiu double-stranded
DNA igna31a3uanmsiiniinuuazgnien
v Y s Id a .
wnaedulawnuuuuila MIasIam intra-
hepatic HBV DNA wlalagmsinzsuliledu
(liver biopsy) azATIIMNITAVUDA intrahepatic
HBV DNA @emaiin real-time PCR 1fagiiu
uiIN15M529M intrahepatic HBV DNA §¢1i3135
d‘ I |Qd<§’ 1 =
msasaniduinasgiu uaistdansatauenda
] k4 Vv
gouzNuNIIWeINsaatye HBV 18 siu9iams
- o - . va X 4
Yszidivdsz@ninmwueamsing wnziaawen
Tasumssnmameamuhiadunany uliay
a579 1wy HBV DNA lunszudideauafdina
Aal¥eay @3ty MIATIIMN intrahepatic HBV
DNA aldiiludniadhmsinmniilvdaawe

= 49( Vv
MeNANNMIAALTD 1A

2. MINTIVMIZAVNINUGNITNVRUTB I
LYY A .
AVBNLAVUBUA covalently closed circular
DNA (cecDNA) luisadéiy

cccDNA (w3839 intrahepatic
cceDNA) iuahsiugnasuveshiadudniauiin
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ursdheglutinadeavessaddn mnsivmszdu
cccDNA vfugmis¥msanide HBY uiisess
18 Taiil 526U serum HBV DNA vzduiug
futSinas cceDNA lussaddy mMIsnsIamssay
intrahepatic cccDNA ansalFidudinad
MIMENANAMIANLED HBY "‘luv}'ﬁm%sﬁmm
lsiwy HBV DNA lwiden fagiiuudidahiing
mmsgm“lumimnLwimmsaﬁﬂm@mmsm:%u
Lﬁaﬁmm:m’mm intrahepatic cccDNA @29
ailA real-time PCR %ﬂtmﬁ%‘t%aﬂmmwuaz

W@al3ane

3. M3n3I9M3zAY Hepatitis B core-related
antigens (HBcrAg)

Hepatitis B core antigen (HBcAg) fo
Tsauununansvedhia (Fig. 2) Fanaudain
liaselunszuaiaen iesninedmelueynin
voaha¥a FeiilsAunlaenuen (HBsAg) vievi
8¢ M3nTI9M HBcAg luifaqiiutisunsiam
Hepatitis B core-related antigens (HBcrAg)
4! % I a d’d o as a
Falsznaumsllsauaurianididuninoiily
ileufiueg 149 dumia lAun HBcAg, HBeAg

4! % g IS % ° a a
uaz precore FgnaivuUNATUAUAITHATIIA
2 o . = .
(AYINU (precore/core region) INNMIANEINHIU
nnuNUSina HBerAg TudFudusius duSuna

@338 oy

FaduwusauLSuna cccDNA luwadau© >

HBV DNA dlussadsuuazluwaidin

mnfaagesylusznianmsinndrsndnhia
eTéadau‘lmjﬁﬂmn"lﬂwu serum HBV DNA ug
dunUhdsanansansiany HBerAg 18C7 ail
USues HBerAg ludsudeduiudiviSum
HBsAg anme“?

=1 T oa A S aa o
armaihivasinenalumasaidadouas

faifu HBcrAg o1aiudh

AAmUMISNEINMIAALEe HBV F3o19ldnaunu
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msindSinat HBV DNA lunszudiaenldonaie
lusinan
P
uananil UYSinar HBerAg lunssud
pondaiszaunuanamanuluudasssesueans
Aare HBV AAaweeidluszezin 1 waz 2
indiszdy HBerAg ganidAayenegluszey

440, 41)

#i 3 uas szduvesllsau HBcrAg lu

A d' 1 1% z ° 4 1
nszud@eanuanamenuilihlvansatsenszee

¥oaMmsAnLde HBV (303014 Iﬂmawwvf’jﬂmﬁaq
“lusza:q@ﬁwmaamsﬁm%a HBV #ifinas19
laiwy HBeAg agnlsienn yansraialfina
HBcrAg luifagiiugaiimadentiosuas i
uwsvialeiin Ae Lumipulse G1200 CLEIA
analyzer (Fujirebio, Tokyo, Japan) a1degvan
M3 chemiluminescence &1350ATI9IAYSIMY
HBcrAg 1@ lugae 3.0-7.0 log units/mL

4. mM3a53911 HBV DNA 1u peripheral blood
mononuclear cells (PBMCs)
ﬂﬂiﬂi)ﬂﬂﬁﬁﬁiﬁuqﬂiiumad HBV ﬁagj

=t

Tuiraddy vieeuma vislsAuveshiangn
Vanddesniniraddvesngdnszuaidon 1Hud
varlumsanvidedemsaaelhadudnay
35 edlsfmudanumsanoldfiiiodevos
la dudou vielunszan samslusadifinden

1 4 1]
@249 Famsfase HBV Nisad

Y k%
v ldenae
4 1
iatdeavnidedunszuiumsdrdan a1y
nauniinnmMsmiaweuedszuunIANiuvea
: v (wow X =
sumelalagiamznguhianes anamsdnm
AU wuhasnsaasiawy HBV DNA @
lunguradiiaidenynyfiaiaadodine,

(peripheral blood mononuclear cells)(44’ ) az

o
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wudSina HBV DNA fleglusadidiadonyn
malldaianuaeandeiviiinas HBV DNA

@647 g159579v HBV

A A a v
neglunszudiaonaneie
] k%

DNA fegluiradiiindeavniloaansalsiiy

1195111595293 0B YUAZAITATIVAAA N
o Xy e e - v
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' o X A o ' ' A

nguhianesnersudsieglundusadifiaiaen

=
VNILHATU

TIGES]

mInnviiademsanize HBY maved
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