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Natural History of Chronic Hepatitis B in Children
Yuria Kim, M.D., Seoung Yeon Baek, M.D., Ji Hyun Eom, M.D. and Ki Sup Chung, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose : We investigated the spontaneous seroconversion rate of hepatitis B viral markers and pre-
dictive factors affecting seroconversion in children with chronic hepatitis B.

Methods : The study population included 214 children diagnosed as chronic hepatitis B, with pos-
itive HBsAg, HBeAg and HBVDNA over six months, and all patients had a family history of chron-
ic Hepatitis B. They were followed between May 1982 and Febrary 2003 in the Department of Pedi-
atrics, Yonsei University College of Medicine. Serum HBsAg, HBeAg, anti-HBs, HBVDNA, and
AST/ALT were measured every six months.

Results : The mean age of patients was 7.4%+4.5 years. The loss of HBeAg, HBVDNA and HBsAg
were observed in 44(19.2%), 34(15.9%) and 3(1.4%) children respectively. The patients with serum
ALT levels over three times normal and with HBVDNA less than 1,000 pg/dL showed significantly
higher seroconversion rates of HBeAg and HBVDNA(P<0.001). By analyzing with the life table
method, the cumulative seroconversion rate of HBeAg was 11% at 10 and 35% at 19 years of age,
while HBVDNA was 9% at 10 and 32% at 19 years of age. In cases of HBsAg, the cumulative
seroconversion rate was only 15% at 19 years of age. The age of patients, serum ALT and
HBVDNA levels were proven as signifincant factors influencing the seroconversion of HBeAg and
HBVDNA(P<0.001).

Conclusion : In children with chronic hepatitis B, the seroconversion rate of HBeAg and HBVDNA
are expected to be 35% and 32%, respectively, by the age of 19 years. The age of patients, serum
ALT and HBVDNA levels seem to have significant influence on HBeAg and HBVDNA seroconver-
sion. (Korean J Pediatr 2004;47:282-289)

Key Words : Chronic hepatitis B, Children, Natural history, Spontaneous seroconversion rate, Hepa-
titis B antigens, Hepatitis B antibodies
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1. HY BotSOl ANN 54 U JIEY

F 2148 FolE9 A A H AL 7446400
d-184hg e Al BEILE dolrl 1274, oobr) 87& %)

S8 B2 T 84 ASTS ALT Ha FsH&= 247 Ht
704+1332 TU/L, 97+168 ITU/LR oW, Agk FA] &
HBVDNAX|= 1,75511,415 pg/dLAt. FolE2 ok T &
A9 A LA Bolado] gllen, ¥4 F WyEW, F
A2HE, G7Y, dItdd ZavelolA] e BT GAAHA
o 34 #AFee Tkl X3 o]y Hiabd] Bo] A7e
UAKTable 1). ot BF w4 B kel BE 14
HAAte] 7FE£ o] YA, olE F 2%y EAVE BY 1y
QAL THTable 2).
2. HBsAg, HBeAg, HBVDNAQ| X} SME

Z 2148 5 41919 $0}(19.29%)N AX HBeAgol <3 =

31, 3481(15.9%)°14 HBVDNA7ZF &4 H%ith. HBsAge 214
e%l w4 38(1.4%)°1 4 &4 =

HBeAg® HBVDNAZ} 5% 7] ol =& Zholo A I3

Table 1. Clinical Characteristics of Patients on Admission(n=
214)

Clinical characteristics Result(mean = SD)
Age(yr.) 74146
Sex(M : F) 127:87
Lab. data
Peak AST (IU/L) 70.4+133.2
Peak ALT'(IU/L) 97.5+163.9
Total bilirubin(mg/dL) 0.54+0.35
Cholesterol(mg/dL) 161+27.8
Albumin(mg/dL) 45%0.3
Alkaline phosphatase(mg/dL) 260+975
HBVDNA (pg/dL) 1,755+1,415
Mean duration of follow up(month) 63153

“AST : Aspartate aminotransferase
TALT : Alanine aminotransferase

Table 2. Family History of Patients with Chronic Hepatitis B

No. of patients(%)

Mother 86( 40.2)
Mother + Father 41( 19.2)
Mother + Siblings 39( 18.2)
Mother + Father + Siblings 20 9.3)
Father 13( 6.1)
Father + Siblings 7( 3.3)
Siblings 8 3.7
Total 214(100.0)
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ASTSH ALTA7} A+E9em, 45804 @4 ASTS ALT
A= HBeAg? HBVDNAZF &4 ® ¥ 1-671€el 24 3%
o Ha, olF FH dFdt= ¢ 37He FoH9I0%) MM

g3 ASTS ALTA7F A7 Moz fA=300h

2e(4.8%)9] Sholell A 4 #AFsE FUd +H HAW
HBeAge] thAl & =9lat, =3 HBeAgol &% ® #o} 7d
17%)M = F4 #Fst= ¢ 34 HBVDNAZF A&H o2

FA FeE

AT,

HBeAgo]l x4 ® i A= 106+5371€(10-23371€)
23, HBVDNAY 3 118+5970€(17-23471 )0l om,
HBsAg-> #H3F 35L7/H2(28-42702)° &4 HAtHTable 3).

AENFRZ Ao w2 HBsAg, HBeAg, HBVDNA? &
d FHES A3 A3 HBeAgS 54914 8%, 10414 11
%, 1541914 22%, 1941l o]2W 35%°9] 3tolrt S == 2
o2 EAHATHFig. 1). HBVDNAE S5A91A 4%, 1041914
9%, 15A1°A1 15%, 19410 =938k 3299 FholellA &4 =
Aoz BAESTHFig. 2). HBsAg< 3A914 1%, 5415-H
15%2 Hux JElE f25ted, HBeAg¥ HBVDNAO] =
¥ $ol%= HBsAg2 A& 43 HEHz A&sEe s &
AN HFig. 3).
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3. HBsAg, HBeAg®} HBVDNAZS| Xtgd S® 1} =H0}9|
ozl A ALT, 23 HBVDNA X9 AMZHZHA|

ol ek FAle] AE 3} HBsAg, HBeAg, HBVDNA 9|

Table 3. Age of Seroconversion of the HBeAg, HBVDNA,
and HBsAg

No. of patients(%) Age of seroconversion(mo.)

(mean*SD)
HBeAg 41/214(19.2%) 106+58.6
HBVDNA 34/214(15.9%) 118+59
HBsAg 3/214( 1.4%) 35+7
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Fig. 1. Cumulative proportion of negative seroconversion of
HBeAg and age analyzed by life table method(n=214).
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Z71et golEo] At (Table 5).

A FAle] €% HBVDNAZS HBeAg, HBVDNA,
HBsAg? A1 &d&3e] 4w #AS 29, €% HBVDNA
217k 1,000 pg/dL W9+l 9] HBeAg &4&2 37.1%(26/70)
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Fig. 2. Cumulative proportion of negative seroconversion of
HBVDNA and age analyzed by life table method(n=214).
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HBsAg and age analyzed by life table method(n=214).
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Table 4. Seroconversion Rate of Hepatitis B Markers according to the Age of Patients

Age group HBeAg(—) anti-HBe(+) HBVDNA(—) HBsAg(—) anti-HBs(+)
<6(n=85) 19(22.1%) 18(20.9%) 14(16.3%) 3(3.5%) 3(3.5%)
6-12(n=86) 13(15.3%) 12(14.1%) 12(13.9%) 0 3(3.5%)
>12(n=43) 9(20.9%) 9(20.9%) 8(18.6%) 0 1(2.3%)
P-Value 0.500 0.450 0.252 0.104 0.927
Total(n=214) 41(19.2%) 39(18.2%) 34(15.9%) 3(1.4%) 7(3.3%)

Table 5. Seroconversion Rate of Hepatitis B Markers according to the Serum Level of Alanine Aminotransferase

Serum ALT" level(IU/L) HBeAg(—) anti-HBe(+) HBVDNA(—) HBsAg(—) anti-HBs(+)
<46 (n=121) 4( 3.3%) 5( 4.1%) 4( 3.3%) 0 3(2.5%)
47-92(n=36) 4(11.1%) 4(11.1%) 1( 2.8%) 0 000.0%)
>92 (n=57) 33(57.9%) 30(52.6%) 29(50.8%) 3(5.3%) 4(7.0%)
P-Value <0.001 <0.001 <0.001 0.015 0.136
Total(n=214) 41(19.2%) 39(18.2%) 34(15.9%) 3(1.4%) 7(3.3%)

"ALT : Alanine aminotransferase

Table 6. Seroconversion Rate of Hepatitis B Markers according to the Serum HBVDNA Level

HBVDNA level(pg/dL) HBeAg(—) anti-HBe(+) HBVDNA(—) HBsAg(—) anti-HBs(+)
<1,000(n=70) 26(37.1%) 25(35.7%) 22(31.4%) 2(2.9%) 4(5.7%)
1,001-2,000(n=46) 3( 6.5%) 3( 6.5%) 2( 4.3%) 0 0(0.0%)
>2,000(n=98) 12(12.2%) 11(11.2%) 10(10.2%) 1(1.0%) 3(3.1%)
P-Value <0.001 <0.001 <0.001 0.401 0.236
Total(n=214) 41(19.2%) 39(18.2%) 34(15.9%) 3(1.4%) 7(3.3%)
FgFs FATh F HBeAg> A ALT/F =455, ¥4
Table 7. Effect of the Serum ALT Level, HBVDNA Level, _ o o © g . i v °
Age of Patient, and Sex on Seroconversion of Hepatitis B HBVDNA ]’C WSFE, e Fol5e] Mg @Ae] dAFo] =
Mgglgrs Analyzed by Cox-regression Proportional Hezard 922 odo] gojub= wTs} EAGH 0T oA =9t}
N - N - N - (P<0.05). HBVDNA+ 4 ALT7F 255 g A 949
egative egative egative - -
con\%ersion congersion congersion of =&FE S WEZF FosAl ®ka(P<0.001), 2%
of HBeAg of HBVDNA of HBsAg HBVDNA A7} wt& A9ol= SAH R folatAe &k
High ALT" level <0.001 <0.001 0.677 o1} HBVDNAS®l d&0] HolA= A%Fs Bk 22
Low HBVDNA level 0.022 0.069 0.782 HBsAgd S4&S 83 ALTA, @3 HBVDNA X, 359
Age of patients <0.001 <0.001 0.193 -
oﬂa /Htﬂ E 754 ou] Q= A#TA T [<3)
Sext 0.498 0,564 0.248 H3t EATA R o] e A A7t AT Table

All data : presented as P-value
ffvalue less than 0.05: considered as significant
'ALT : Alanine aminotransferase

g2 HBVDNA A7} 1,000 pg/dL HI%H1 oA 31.49%(22/70)
2 1,000 pg/dL 19l 2 F R fodA e $HeS
BHATHP<0.001). HBsAg2 ¥ HBVDNAX7} 1,000 pg/dL
ngkel FollA 2.9%(2/70)8 &A&S B thE + Hrh {9
?:ﬂ' 7‘(]—0]‘_ H}\g\)iljf(Tdble 6)

Cox HlHgERER <d=o] uwa} HBeAg, HBVDNAY}
HBsAg9 Sdol 43S FE= A5 43 Ay HBeAg
I} HBVDNAS &34& 84 ALTVF =54% 74 2] A

7).
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on, 3#(1.4%)°14 HBsAgel
2 FAAEY SRES 84 ALTAZF A4 38 o &
71ek oA HBeAg¥ HBVDNAS] S&0] Aoz 9
DA TR (P<0.001), HBVDNAA7} 1,000 pg/dL =gk
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