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Clinical Significance of Hepatitis B Surface Antigen Quantification in Chronic Hepatitis B
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Since the discovery of HBsAg in the early 1960s, presence of HBsAg in serum has only served to diagnose hepatitis B.
Recent development in the quantitative measurement of serum HBsAg has enabled us to improve our understanding on the
management of chronic hepatitis B. The surface antigen (sAg) level is at its highest in immune tolerance phase and decreases
to the lowest level in immune control/inactive phase when HBeAg is cleared from the serum. Combination of serum sAg
titer less than 1,000 IU/mL and serum HBV DNA less than 2,000 IU/mL can identify true inactive carrier from e antigen
(eAg) negative hepatitis with diagnostic accuracy of 95%. During the natural course of chronic hepatitis B, changes or absolute
level of sAg less than certain level can predict spontaneous sero-clearance of HBsAg. Although the decline of sAg is very
slow in interferon (IFN)/pegylated interferon (PEG-IFN) or oral nucleos(-t)ide treated patients, interferon based therapy results
in a greater decrease of sAg level and sAg loss. Lack of any decline in sAg titer during PEG-IFN therapy could identify the
group of patients who do not response to IFN/PEG-IFN therapy. With the aid of serum HBV DNA, quantitative measurement
of serum HBsAg level can be used to optimize the management of chronic hepatitis B in our daily practice. (Korean J Gastroenterol
2014,63:335-340)
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HAA ABRES, 7HAHES 9 A e WA D eh H
19609t % B Hiolg A W o]% oF 400 WXk o] gtk B E v} Qlch' 18y ¥4 HBV DNA: o 7]
BRZIE HiolHAMHBY) W Y Tl(surface antigen, A ol A= Halsh, A3 sk HHo 2= Ao 7
sAg)9] EAE 7FE9] Yol &7 Y3t kA ofu] Qlof= T 9l K=o st Hhg-S oA BT £ gl o)+
W2 FE5S W7] 5okt IA Aol A A Ay ¥’ HBV DNAZ} Hlo]g| A JAITRE vhdsin] AR 7HA|
Aol A717) e9)(e antigen, eAg) FAT eAg SA THA o/l HBV Z4]9] template”} %= cccDNA (covalently
ZrgolA th2tks BEaE QAN o)A sAge] e closed circular DNA)®] Hg}E 2| Q202 drefslr] Zehch
ZAot= AL 71edd FAE QA 58517 I8 R7I = @4o] 7] "ol
o Zof A3k HIE HHFAY A 8RES-E AIEE & Q= 20079 o]%>& /dH X sAg? A2 7MY cccDNA
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1. HBV surface antigen production

sAg® AJAI-L 1) transcriptionally activedt cccDNAZ}
ZA19] template® Z-E5FHA WA E = ZA R 9} 2) host ge-
nome®] integrationdt HBV DNA sequence=H-E trans-
lation®]= A 27} Qlth(Fig. 1).° sAg: 7FdEe] 91 com-
plete viriono]| H|3}| spheres/filament & 2] non-infectious
particle® A== Hej7k oF 10%10°) ¥ gt viol
2 ZX0] ¢ 23 7 229 cocDNAS HBHE o]
1l AT AP A W S i ol
:qﬂh 248 ol oo dhri A9 71&4 AT U4
o1 A ol 4 g 9ol ek 2 Aol oot
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Fig. 1. Hepatitis B surface antigen
(HBsAg) production. ER, endoplasmic
reticulum; cccDNA, covalently closed
circular DNA.

2. HBsAg titere| £H

FHo A sAg titers Z k= AEoHd kit®E
HBsAg QT (chemi luminescence microparticle immuno-
assay; Abbot Laboratories, North Chicago, IL, USA),

Elecsys HBsAg II quant (electrochemiluminescence;

+ Architec

Roche Diagnostics, Basel, Switzerland), Liaison XL mur-
ex HBsAg Quant assay (chemiluminescence; Diasorin,
Saluggia, Italy) S°] 921 sensitivity:= EUd}A 0.05
[U/mLolef. 348k ¢k @ og 24 7Hse Hele
Architec HBsAg QT 0.05-250 IU/mL, Elecsys HBsAg II
quant 0.05-130 IU/mL, Liaison XL murex HBsAg Quant
assay 0.05-150 IU/mLo|H F& =49 He= 717 0.05-
250,000 IU/mL, 0.05-52,000 IU/mL, 0.05-60,000 IU/mL®]
t}. Elecsys HBsAg 11+ A=3}% S| AH[4> 1: 100 or 1 -
4002 AEE 4~ 910, Architec HBsAg QT= 3o
gstol 087 9 4 Urks WAV Aot A on
board automatic dilution 1 : 5002 AR/} AEE 4= 9)
Al =%t Liaison XL assay® AbsoHE 34S ARE-AR7}
At = 9let® Zbzbo] kit 7he] Woli 10% mvheg A
A7 Towb ArchrcecﬂL Elecsys 719 AdA L= B E

Ao i3l 1=0.962F, YMDD mutantoA+= r=0.94
RIEr} 717} 05 logio U/mL o4 o] 7} »}f A%
L ok g%o E13}9] in vitro mutagenesis® S5 sur-

face gene?] T123A Ho]x= Architeco]| A, P142S, P142L,

o hu :lo
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A0 M2 sAg titere] Hst
ubA BE 7 9] 217 37}= 1) immune tolerance phase,
2) immune clearance phase, 3) immune control/inactive
phase, 4) reactivation/HBeAg negative hepatitis®} 0]
A 471¢] phase® Us = Utk & 2AP7E 4719 phase
£ 08 HAS= 2 oy phase 1t o]50] 7
g}t ZF phase?] E4S X W immune tolerance phase=
active HBV replication®]| 121 HBeAg FAJo| A4t ALT
= A S AY AR 2A EA4ol AL AY HHE
AT o]}l Immune clearance phase= HBV DNAZ} thA
AashHA HBeAg 4AdolH, ALTZF S7Fotal 27 &4
ZHF3tt}. Immune control/inactive phase= low repli-
cative phase® eAg &4, e@A| FolH dSol TAH=
Al7]0]t). Inactive carriere= U LA E AL <F
20-30%°f| 4] HBeAg negative hepatitis phase® P& 4=
SIEF® Avbet 1 ook Aolrt glov] $4%e] et o
Ak @3 HBV DNASH 8% sAg titer7} W4 B¥7I9)
Aol et S A Heols S oF SAHolE S
WA E=Y], immune tolerance phaseo] 7F4 =1 im-
mune clearance phase® 442 AX 7FAIY inactive
phase®] 7Hg Yth(Table 1).%
2) sAgQ| XA OEQIXt

T BRSO AAB I T sAge] A4S AXE oF
0.4-2.3%2,° 0]2 clinical remission® & 7FE3} 4= Q1
HCV/HDV®} Zh-& vpo|g A0 FEZFo] ¢l 7M™
FHIER] ¢row, sAg AAlo] BOA| o] Kol Yoldt
SEQf o] HAY] Hadte 5 FRe 2
gjtolct " sAg 247 B AR FX HBV DNAK
tF 8% sAg titer7t B FR3HIL A Ql=t °F 688
9] eAg 24 T2+ % HBV DNAZ} 2,000 TU/mL v|gkel ket
£ 1169 3280] A7k oF 1.6%2] sAg A4S AL gt
A= sAg levele] 10 IU/mL ul¥kel ZH$ sAg 1,000

Table 1. HBsAg Levels in Different Phases of Chronic Hepatitis B

IU/mL ©]/33l 79l vl sAg Aol B & ¥Asto] A
ZF oF %004 sAge] 40| etk HIIekethhazard
ratio [HR], 13.2; 95% CI, 8.1-21.5). A¢1&]2l A} #9] sAg
o At HFH] W2 AL ojuloto] AT} F sAg titer
7F 1 logio IU/mL o) 74t Satofl A sAg ado] a4
o7 dojyriy Bug vf gk
3) sAg titer; inactive carrier phase XITHe| R84

dX sAg titer= true inactive carrier?} HBeAg neg-
ative hepatitiss 7I'80h= Ul =& £ 5 =t 24
2711¢] phase E5 eAg £4o| HBeAg negative hep-
atitis'Te. A]Z 05 HBV DNA7Z} ul-$ @il ALT7F A4l
Aoz ZAsto] Wl s et
& o= TETE A2 fA] 7] ol oF o AEdof

2 true inactive carrier?} ©2] eAg

negative hepatitis'= =3¢l X EE 1o} s A=
ore] A gl g Fol tiet A 2o WES art QY
g o]t}. Brunetto & 20978 9) WM BRI HRAE
ZZ3slo] 1349 sAg 1x10° IU/mL u]g}, HBV DNA
2x10° TU/mL u]gke]l A2 3-year inactive carrier stateS
94.3%9] AT Fcto] 7hssictal Balstelct. H|F 7%
o] ¥i= 8% HBV DNASL} sAg titero] tidt o] A2 glot
sAg: 1x10°-2x10° IU/mL 1|9, HBV DNAL 2x10°
IU/mL "9k 7]Z&£0 & 319 inactive carrierS 94-100%2)
st 4 ol
4) 7t UMO| O EFQUXIEM EH sAg titer2] 29|

s 2,688 9] tjut 2AFE FA3l0] sAg tit-
erl ZHHZY uHTte] AUPAE AWE 1ts Hy
HBsAg titer, HBV DNA titer =5 3% 7|7} E<9F 7499
HrAlTE A3to] QAR HBV DNAZE St 93t QIxtz
M7V Q1T o]F 1,06880] eAg SAo|® HBV DNA 2,000
IU/mL m]gkel $kx}ol| A sAg titer7} 1,000 IU/mL o]4kel 7

L ] n|gte| H|3ke] 7Ho} HHAO] HRO| 1372, sAg level
gho] et kb YO QI Ao =(96% CI,

4.8-39.3) 2 HE i)

[0)}

Reactivation

Variable Immune tolerance Immune clearance Inactive carrier . .
HBeAg negative hepatitis

HBeAg + + — —
Anti-HBe antibody — — + +
HBV DNA (logio IU/mL) 7.5-8.5 6.0-8.0 1.0-2.5 3.9-5.5
ALT Normal Elevated Normal Elevated
Histology None/mild Moderate Mild to liver cirrhosis Moderate
HBsAg (logio 1U/mL) 4.5-5.0 3.0-4.4 1.5-3.1 2.5-4.0
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4, XK=t
] BEEE A BAR interferon (IFN)Y} 22
A7-¢ Fulolg AR v, du R, ofd|zu]o], o]
7halo], Bl zr]o] gl Sajuete] 4¢ ZRd 27t 9
o AL gulo]HAAET=  IFN/pegylated IFN
(PEG-IFN)O A sAg titer®] 7F47F FA s} ch(Table 2)."° "
IFN/PEG-IFN A|®5+ S Aol A 27 30%,
~16%2] AR Wh-g-L Kol oFA] Hatgo] WAL 4 9l
7 o], whgo] £ AR X TRl AL ALH
A ARE ShEs b WG] 8
A 2700 N7 FRE
A9l Sl 2hAke} 4*?01]741
1) IHHE/H1 AHHE
‘sAg titer®] W3}/l X E2HRSS =T 4 9l Iz}
U & gerhebs ol A g
20278 9] PEG-IFN2bE A58 eAg ouo %}1}01]

A9}

eAg 4 9

vs. 0.7 logio IU/mL), (78—7?—, 3.4 vs. 0.35 10910 1U/mL,
p<0.001) 17} Qltk. Chan 579 AtolA% 37147
sAg titer <1,500 IU/mL, 67| €4 sAg titer <300 IU/mL
7F AR T8 127199 W32 A5 & Aok zzr A
25 46%, 62%) St Th X F 125 sAg titer <1,500 IU/mL
ol A= =7 67Y & HBeAg GAHATS of &8 £ =
FAdIZEo] 3% HIE Utk eAg SATANA X
T 4854 sAg titer= <10 IU/mLo|H X7 £ sAg titer/}
1.1 logy 1U/mL o4 F43t $haloll A X8 3UA sAg 44
o] HRE 77} 22.8, 108 Bk X& & 27k 12%, 24
Zo] sAg titer7} 0.5, 1.0 logie IU/mL T4t AL 125,
24%0] FAAZEL 717} 89%, 92% Y= B vt ek
EA HBV DNAX relapse®} responder groupo|A BE5 7
43197 W&o HBV DNAK U= sAg titer®] W3S 4t
Sh= o] A4 wlolal A Mg oot o) %t fgel
o 21kt
‘sAg titer7} X|Fof oot

TS 5T 5 Qe AR

Table 2. Decline of Serum HBsAg Levels during Antiviral Treatment

Q) 2 QT o SIIAL sAg titerd] o7} TL wis}
7t Agoll 52 SA4YAEES 7HAoF & Aol 20299
genotype A/D ZAFo| A 1252] PEG-IFN X|& % sAg titer
HIE AuE A5 HY ofst sAg titerd] AR HO|
A = 79-0] NPVE 97%E HU3IAch"” A2 371Y sAg
titer7} 1,600 1U/mL b]ukel 7$-0] S Ad|2Fo] 86% = K
38 v} 9tk HBeAg 94 TH] 7HIGIA X8 127 sAg
decline 0.5 logig IU/mL, 245 1 logy IU/mLe] 249 &E
& 7F7}F 90%, 97%5 B13Feal,* genotype D $HAol|A] 12
% sAg decline’} HBV DNA 2 log IU/mL2] Z3to] 24

=8 100%S IS 4 gtk Bt

2) 87

TE B0 ARK|

-8 drtolH2Aol A 9] sAg titer Fi= HIF-E eA
FA Tl A T 199 Ql|7kElo] A& F sAg tit-
er7} 1 logi IU/mL o4+ H43t 3xtof| A= eAg Ao 9

o] Q1A THE| k= B} 9Ith80% vs. 30%, p=0.034).*
g5 g 5 1 logyp IU/mL o4 A3 sAg A4S
Hol= 2o 4(8/32) T1HA 2 PAbof H](0/56) 3H
sAg 4A0] 2u|QlAl Ttk R} ok® A= 104
£, sAg titer7} 2 logie 1U/mL u]gkel

treatment responses A3 A0 T o= —’r— 3,11:}% =RTA

739 sustained off

ATHAFA A Z=E 93%, S49ZE 100%)°° A& dup
ol A A7 HH3o] th3t sAg titere] We}E Hisiy

ST NG 28 AR RS solis R, U2

%
stopping ruleS A8 4 SA|= F

c}.
z2 £

A o= QA AA AALR 7t o] ¢olS 7] 9 =4
WY HBsAg 20009d] S0 ofe] ZHolA 2 2HE
Hh glth dX sAg titer?] WIS WE3l Ao| 7hY
cccDNAS] Bi3tE 7hgZ o & wredsly| wj o] gk 7149
AR X 5o thot Hhe-S of| =311 eAg A YHA 7F
Axl Zo] ALl AFPAS 2= o) HXR A JHE A

HBeAg PEG-IFN Oral nucleos(-t)ide
Positive PEG-IFN, wk 48, 0.94 logio IU/mL ETV, 0.38 logio IU/mL
PEG-IFN, wk 78, 0.90 logio IU/mL TDF, wk 144, 0.63 logio U/mL
LdT, wk 48, 0.5 logio IU/mL
Negative PEG-IFN, wk 48, 0.56, logio IU/mL ETV, -0.01 logio 1U/mL

PEG-IFN, wk 48, 0.71, logio IU/mL

LMV, wk 48, 0.02 logio IU/mL

PEG-IFN+LMV, wk 48, 0.67 logio 1U/mL

PEG-IFN, pegylated interferon; ETV, entecavir; TDF, tenofovir; LdT, telbivudine; LMV, lamivudine.
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