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Seroepidemiology of Hepatitis B Virus Infection
in Healthy Korean Adults in Seoul

Keun-Young Yoo, M.D., Byung-Joo Park, M.D. and Yoon-Ok Ahn, M.D.

Department of Preventive Medicine: College of Medicine,
Seoul National University, Seoul 110— 744, Korea

While there have been not a few reports on the seroepidemiological characteristics of hepatitis B virus
(HBV) infection in Korea, most of them, however, have had several limitations; operational definition
of HBV infection, validity of detection methods of HBV serologic markers, size of the study population,
and confirmation of the vaccination history against HBV, etc.

In order to avoid such limitations, authors 'randomly selected 1,495 healthy adults among the 217,511
insured (target population) of Korean Medical Insurance Corporation, living in seoul, and tested HBV
serologic markers by RIA method and conducted direct interview to them. Although HBV serologic markers
(HBsAg, anti-HBs and anti-HBc) of all the subjects were tested, 392(26.2%) of interview failure cases
and 361 vaccinee were excluded from the actual population. Finally, the serologic markers tested of
742 nonvaccinee (study population) only were analysed for the seroepidemiologic observation of the
natural infection of HBV.

The seroepidemiological characteristics of HBV infection in Korea were as follows ;

1. Point prevalence of HBs antigenemia was 11.7(9.1~14.3)% in male, which was slightly higher than
that of female, 9.5(3.7~15.3)%. This level was one of the highest among those of Asian-Pacific countries.
Decreasing tendency of HBsAg prevalence after the age of 50 was observed, which seems to be due
to selective attrition of HBV chronic carriers among the healthy adults and/or to the limited-lasting duration
of the HBs antigenemia, in part.

2. Point prevalence of anti-HBc(78.8% in male, 50.9% in female) was higher than that of anti-HBs(65.2%
in male, 46.6% in female), respectively. And both of them were higher in male than in female. Increasing
tendency of the prevalence of both antibodies was observed by age, which seems to be largely due
to recurrent infection in adults and to some cumulative effect, in part, of their relatively longer-lasting
duration.

3. The level of HBV infection defined by positive for at least one of the 3 serologic markers of HBV
by RIA method was 84.7(81.8~87.6)% in male and 61.2(51.9~70.5)% in female, which was aiso one
of the highest among those of Asian-Pacific countries. The proportion of susceptible population to HBV
infection among healthy adults was 153% in male and 388% in female.

4. The relative frequency of current or past infection and chronic carrier among HBYV infected person
was estimated. The currently or past infected was estimated 75.7% in male and 71.8% in female, and
chronic carrier state, 13.8% in male and 14.1% in female. The analysis of the geometric mean of the
antibody titer in anti-HBs positive sera indicated also to be compatible with the above findings, suggesting
that active, even though inapparent, infection of HBV occur so frequently among healthy adults in Korea.

Key words : Hepatitis B virus, Seroepidemiology, HBsAg, Anti-HBc, Anti-HBs, Radicimmunoassay, Natu-
ral infection, Carrier state.
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5 2 ARlEa 239 s ITelA A
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oRo] gelg 9JF AU A3 (&%, HE,
AR) 39297 AL HES AU 5 UAND 36182
A 913 7429 0] HE AT A (study population) 2.5 ]
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19864 69 AlFolA A AFdide] BEE vt
ol 2 HAQsha] AR Ao £ X PAL F204 B v}
2ol uj$ tieksich HBsAg¥Alzle AA Q7uiadel
11% 450192, anti-HBc &£ anti-HBs A A= <oF
70% 3ol dch

HBsAg FAHEL ¥ 304 B UA 2 712 o)A 9
F53Q BotAl @de] #Edrt gate] HBsAg 44
& 11.7(91~14.3)%2 &=+e] 95(3.7~153)% Htt
o4 Egtout BAAI 8L QAUTHZ=073, p> 0.
05). 3 AP EE ARlME AAT A F4E
gol AAHAE Ftod, FAAE 20~40dME
EL FE2E FAEHA & WE S Rolx ¢yt 500
o|¥ FAdte Aol Tl FEHrh

Anti-HBc A A2 & Jai7t 78.8(75.5~82.1)% 2
oz+e] 50.9(41.4~604)% BTl A3 L 522 &
=l Pe& B 4 loem(Z=567 p<0.01), HBsAg,
anti-HBs% o]- X ARUE BH5Fo] 4ot 33
dalollMe] AuW AEL HBsAge Z$ste gl
AHF7te wet A&H oz FUshe ddo| A=
o, 20~30tol A T0%FEolH Hol o}F HA Fvt
slad 500l ol2W 90%FEA =egith Lv o
A M olefdt didel F33HA kA 3).

Anti-HBs¥A &8 d#ds Huwg Aods B 394
B ule} e, anti-HBcB T} thH| 2 W F£50]7]&

AT Fpr} 65.2(61.4~69.0)%E =) 46.6(37.1~
56.1)% Bt} BAA o2 §95HA EUvHZ=3.71, p<0.
01). =3t 2382 5 anti-HBco| X9} Zo] 7}
el Al Z718

BE7 wholel A 7ol Aol AAAFANN AT
FAsha FARF shusts P A= ok &
2ol A2 84.7(81.8~87.6)%7} 43 AL BPUY
upoji 2ol A" EFo] glon, Hzter= 61.2(51
9~705) %7t Ahe] AFL AT AT, FUzY
ol EAANOEE §o3lQHZ=4.95, p<{0.01). o}
ZA AR YR E 153%5k0] B3Izt nlo)gie)
ArAde 71 ATz Jolglon, ozt A= 388
%7} “3Qle] ol ME BEZEY nlol2]xel TZER] ¥
Aoz etk W olgg FAPTE dHF It
2l Zotshe ARS Holu gled), 53] dRidlAM &
Astgey, Aalde FaaA] FUHE 4.

® 5% 49 HBV Zdaks H=2 &2 #7794 ¥
AR FAE e BRo] o= HuelstE B
Aolt}. Mushahwar$-(1981) o] Ad}o] TAH sl &3
B, datel e HBVE 3ol e A 5 75.5%7t
HZ 2L AALIAR FHEHUOH, AR A T 718
%2 A %k 9, HRFRE FRe A 13.8%,
Azl ME 14.1%E 35 o] HBsAgHUABE HolF
Ae-uth v Edrh

M7 Al BABAA 5 2 A&7)7b0) 713 Fe Zoz
%4217 anti-HBs2 YAt Ao A74E 73l

Table 1. Age and sex distribution of the study population (nonvaccinee) tested for HBV serologic markers

Age Male Female Both
(years) No. % No. % No. %
—-19 2 03 14 12.1 16 2.2
20—24 5 08 25 216 30 4.0
25—29 124 19.8 39 336 163 220
30—34 139 222 19 164 158 213
35—39 116 18.5 8 6.9 124 16.7
40—44 87 139 3 26 90 12.1
45—49 72 115 5 43 77 104
50—54 60 96 3 2.6 63 8.5
55—59 21 34 0 - 21 28
60— 0 - 0 - 0 —
Total 626 100.0 116 100.0 742 100.0
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Table 2. Serologic profiles of HBV serologic markers by sex in study population

Serologic profiles Male Female Both
HBsAg anti-HBc anti-HBs No. % No. % No. %

(+ - - 10 16 4 35 14 19
(+) (+) - 56 9.0 5 43 61 82
(+) - (+) 0 - 1 09 1 0.1
(+) (+) (+) 7 11 1 09 8 11
- (+) - 56 9.0 8 6.9 64 86
- (+) (+) 374 59.7 45 388. 419 56.5
- - (+ 27 43 7 6.0 34 46
- - - 96 15.3 45 389 141 19.0
Total 626 100.0 116 100.0 742 100.0

Table 3. Point prevalence of HBsAg, anti-HBc and anti-HBs by age and sex in healthy Korean adults in Seoul, 1986

Age No.’ HBsAg Anti-HBc Anti-HBs
No. p2 95% No. p2 95% No. p2 95%
(years) tested positive (%) C. L positive (%) C. L positive (%) C. L
(MALE)

—19 2 0 0.0 0.0-25.0 1 50.0 0.0—100.0 2 1000 - 75.0—100.0
20—29 129 16 124 6.3—185 91 70.5 62.2— 788 73 56.6 47.7— 655
30—-39 255 30 118 76—16.0 195 76.5 71.1— 819 168 65.9 59.9— 719
4049 159 21 132 7.6—18.8 133 83.6 775— 89.7 104 654 57.7— 731
50—59 81 6 74 1.1-137 73 90.1 83.0— 972 61 753 65.3— 853

Total 626 73 1.7 9.1—143 493 7889 755— 821 408 6525 614— 69.0
(FEMALE) :

-19 14 2 143 0.0—-36.2 3 214 00~ 465 5 35.7 7.0— 644
20—29 64 5 78 04—15.2 34 531 40.1— 66.1 29 453 32.3— 583
30—39 27 4 14.8 0.0—30.0 13 48.1 27.4— 688 12 444 238— 650
40—-49 8 0 0.0 00— 63 8 100.0 93.8~100.0 6 750 32.0—100.0
50—59 3 0 0.0 0.0-16.7 1 333 0.0—-100.0 2 66.7 0.0—100.0

Total 116 11 9.5% 3.7—153 59 509" 414— 604 54 466 37.1— 56.1

1) Nonvaccinee confirmed through direct interview.

2) Point prevalence.

3) Statistically non-significant difference between male and female, Z=0.73, p ) 0.05.
4) Statistically significant difference between male and female, Z=5.67, p( 0.01.

4) Statistically significant difference between male and female, Z=3.71, p ( 0.01.



Table 4. Point prevalence of HBV infection by age and sex in healthy Korean adults in Seoul, 1986

Age No. Infected group? Susceptible group®
(years) ested® N B (@9 e CIm O p(aw 6% C I
infected ceptible
(MALE)

-19 2 2 100.0 75.0—100.0 0 0.0 0.0—-25.0
20—29 129 100 775 69.9— 85.1 29 225 14.9—-30.1
30—39 255 210 824 775— 873 45 176 12.7—-225
40—49 159 141 88.7 83.5— 939 18 113 6.1—16.5
50—59 81 77 95.1 89.8—100.0 4 49 0.0—-10.2

Total 626 530 84.7 81.8— 876 96 153 124—18.2
(FEMALE)

—19 14 6 429 134— 724 8 57.1 276~ 86.6
20—29 64 38 59.4 466— 722 26 406 278~ 534
30—39 27 17 63.0 429— 831 10 370 169~ 57.1
40—49 8 8 100.0 93.8—100.0 0 0.0 00~ 63
50—59 3 2 66.7 00— 705 1 333 0.0—-100.0

Total 116 71 61.2 51.9— 705 45 388 29.5— 48.1

1) Nonvaccinee confirmed through direct interview.

2) Positive for at least one HBV marker by RIA.

3) Negative for all three HBV markers by RIA.

4) Statistically significant difference between male and female, Z=4.95, p<{0.01.

Table 5. Estimated proportion of the current or past infection and chronic carrier state among HBV infected groups
by age and sex in healthy Korean adults in Seoul, 1986

Age No.V Current or past infection® Chronic carrier state®
(years) infected No. estimated % No. estimated %
(MALE)

-19 2 2 100.0 0 0.0
20—29 100 73 73.0 16 16.0
30—39 210 165 78.6 30 14.2
40—49 141 102 72.3 21 149
50—59 77 59 76.6 6 78

Total 530 401 75.7 73 138
(FEMALE)

-19 6 4 66.7 1 16.7
20—29 28 28 737 5 13.2
30—39 17 12 70.6 4 235
40—49 8 6 75.0 0 0.0
50—59 2 1 50.0 0 0.0

Total 71 51 718 10 14.1

1) Positive for at least one HBV marker by RIA method among nonvaccinees.

2) Current or past infection was defined as positive for both anti-HBc and anti-HBs or for anti-HBs only by RIA.

3) Chronic carrier state was defined as positive for HBsAg only, or for both HBsAg and anti-HBc, or for all three
markers by RIA.
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Fig. 1. Geometric mean titer of anti-HBs among nonvaccinees with antibody-positive sera.
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AE, BT 3T WF-Eelsled, g o
#7F BRI vlolg| 2 B AR FHA S 7pxvh
AR Fech O &5 HAAR o7 74
o e vF F Aoz B, A 2o
2R3AEE 7M7) BEe FHE vhEAA BHE A
RS 7FeAel AL AN, HWHARS Aee
Fago7] Wi FAZ v dddrt

BE g9 24 Ze #AEFES AYEI] ko
&3] A3t gle e BT BARE SR %e
A, o] B¥ole A S B =rt EA417F F (Yoo,
1988). £ A7olAe e A —FAAE FA3HA ZJch
Zv dA7A] &R HBsAg, anti-HBc, anti-HBs2)
e Fdde 7MY B850t 28 Aleg g8l At
WS PEE AHESIAT, 3 A7EA ARE BE A
FollA FAlo] FUU A FAPenRE HEre
wl =Tk SHACHZIE §-9), 1984 5 HPYF, 1987).

BAHQ FHFEAA & F URo) fElvke 4le)
F3Tre d4e Ae T H4F IS HBVY 7
deEdy & 5 ded, 1 22 E@AE EA7 84.7%

Szoln A7} 612%2 eI o8B B L FEL

B 11 AA 9] B FYelx A7 HZ 3
A%t Beasley5(1981)0] Ru¥h ups} o] heh LAY
adog Aol BIEY M5l SHdA B g
o Az SUEAge] BA7F 2 F S-S ofngtt
A

ATAI7] 2 HAbERe] B A7 A vt

BT F, 3o 432 204 ol Holoz Iesle]

thA] A2k HBVZHEES 2 A7 439 vjasRd,
EE AU HTARE BUAe B3 AHEAN, &
7} 71(1982)& 66.9%, 71%5(1986)& @A} 57.3%, =}
579%% & AFHo} X £&4 At ol AR
oidel E4(NAsAD 2 ZAIHEY Aoldl o3
Jepd ZArtel Ak 3 QT 53], Fdolxgrie]
A vlasfEs 48 F4ro) 33.2%(Kashiwagi 5,
1983)9l vjEiAlE HA For, HejHe @At 531%,
o7} 51.1%(West 5, 1986), 43} 2] 64.9%(Hu 5, 1984),
27ete] 68.6%(Kashiwagi 5, 1983), thare] =i
A 69.8%, AR )3 62.8%(Beasley 5, 1983), AAL
2ote] 745%(Gust 5, 198D Roke A el Qo
ofrlol— e H YAt FrhESolN Sejvelr) 3E3

e A FES ERAR RS G Y. FH A
ol Fvigel wel PIEFEE vlElHoz F8hkes
o] JAFHAEH, o= TP Fvldk o]
HBVREARE-9] X&7)7ko] ¥luad #7|7ho]7] wEof
vehd FH A iMgte] B ok HBsAgel
EHerEs ST A98e 248 Aoz dojAe
Agde] AFFIe HEE Fdopdithe AMNERE T
Ae LolATL BAsE ] FFF4E SN T4
o] & Y HRE FAT: FHIME oS
Z 838t HBsAgd &S Ul &R vusi
H, 23 (1986)5 Ul A Ee] Bugd Aie}
£ a7 A3t Az FA B ol YR MY
TE(ERELE, dFolirUoh)E7tE A9 o}
A= #ERY thd 58 $Fo|cl(Hawkes 5, 1981 5
Gust &, 1981 ; Mazzur =, 1981 ; Tanaka 5, 1986).

HBsAge] Pzt Zoj= HE 543 fI4L
Ak, AFAYY A&k U7 A7) gge) 7)d
#3Y o)A, Ft FLHF{G5F AAF xjol7t
gohal BeE A etk F0i2$ J4be shus 504
o|FolA U9 BA{fpEo] Fiashe Aotk HB-
sAg2 4 299 By 55 2da s
QA2 deld A&she Aoz g e, Haw-
kes%-(1981) 0] AGFRel|A] Bz vl o3hH UA
A1 2] HBsAg ¥ A AL 5 74%71 9\ o] Batg o= Al
Aokttt aut grelo] YAFMS A&IHAE
2317] m&ol o)2g AR 500 ol % ZadF o
2E A9 = dA oy, o] Bue Y EAAYSFE
7H733%} 7tz e ojgfe] F&o) AAHATYH, A9 A
A Algpo]l o8] d#Fvtel wel dEvidol HA &
A= weid DPAEANNY FUBRFFE] Aol
w2t Zashe 2 Jelhg S S5 Johe 4] B}
e Fojch

B A4% gr) o) TR AAE HF3] Gl r|e
ol2]9-1}, HBsAgo] #43d 6/dold A& Yo
yehbs A8-2 Feldhs Zlo] Falelh v 5(1987)2
S digder 3 AFolA 3858F 16719 F1R
o) A FPolAE A7t 229 o 5.7%9] TR
TAEE #ET v} glom, H(1986) & & — 5 olA
3.6%Z, Beasley5(1982)2& tiute] | dtelFoA] 7.7
%2 AR ARE B vl it} £§ Mushahwars



(1981)-& HBVEARE @AlZoz #AF) &, o]F 7
Aoz HNeke o e F-83ln ASH AME B
TE ul, 9A A BRolA HBsAg¥A AL =
F7F A B A 2= ohuH € XA 5 anti-HBe, anti-
HBo)E EAld ¥4o2 vehjolyt stddaaig 7t
F8 4= Qi gt o) 23 AJHU ES AT B A7
HBsAgYAHE 11.7% 2 95%% AAE 9u|o] AR
TAEEG T2 FgFe] Yehd Axe AlgHd, ¢
Zuel F99) HBVHHARAAES otelr] 9jstde
o AYAQ P FHAF7 gasig sA.

¥H Mushahwars-(1981) 9] A%E F=x3s}a Al
Hu$(1984) 9] A3 ndg o83 A749E &
2 vt A4 4 oM 2T AR FEAI}
2 85 ANNRE, grloME A4 13%0)4, o
A M= Hig 14%0]d oz kgt H(1986) 2 &
-34S o g & RudME 238%7F Fg%E @
dsteria & & glon, vt 5(1987) 9] AR E °]8-31o
AR 167099 7Izbo] AFsls ot HPolF:
A% FYo) Y4 B97t 116%14 BREL ¢ F
ok el Aol 204014 AelelME 122%(Hus,
1984)2 FAldhe Ao AFo] & o, & 479
FAAT A2 JFE & A= FHAH ARE

B AFME anti-HBs¥.t} anti-HBc®] H-G550]
¥4 YehY, Gust$(1981), Skinhgj(1977)%°] F38
g2 983 AN e {83 ol gHE NEYE
A B A 5 UL olE F AHe dHY =
7hede AT 4QY Sk A% JPolzt Y4E £
Qom A A&ri o) 7AW SH Az} voy
Z% gk 28y 23 1904 BEo] anti-HBs 349
A7i7b Bt AFERY FE(d) sl A4 1000)3,
vlalEiele] 3¢ 100~6005%) Hrh Egtod, RE
AT LE FFEOE BA FAHD YSS W
o, 223 ZAF AsRiciMY dANGr A% &4
b FEo 2 dABG A& HA = gerhe A, anti-
HBs@Alt ¥AW A&7Izko] B EX)Ae] v)&) 7H3
#Aoke A, 22 BEAPNAS FER RS 2R
el A AgAZ AFdARS= F & Y,
v 4AM Y B FAFELS FA 9 A&7
9% AN HH3y) Bk, 98 &LE A%
gl o3 Aoz Alg "o

FF DAIF A7 obd AFgAE FAzAL 3 A

T7F A EHE ol BAE X¥E HBV AadAle
dergol w2zt slhac

v.2 B ‘

SeualME BEZY Zd45Fe 23 a7ds)
% ¥ug v ok, AAge 28 2 Hux, 2

79 ARHEAR A5 ArYael Aty #2
32 28 FAH-G WESIL Y& vl 2ok A4 ke
BINYE ZPFES AT 5oz B Q38 4N
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