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Long Term Follow Up of Interferon-alpha Treatment in Children
with Chronic Hepatitis B

Seoung Yon Baek, M.D., Ji Hyun Eom, M.D. and Ki Sup Chung, M.D.

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

Purpose: We tried to evaluate the long term efficacy and positive predictive factors of
interferon-alpha treatment in children with chronic hepatitis B.

Methods: The study population included 113 children who received interferon therapy between May
1982 and July 2002 (20 years) for chronic hepatitis B in Department of Pediatrics, Yonsei University
College of Medicine. Male to female ratio was 2.3 : 1 and the mean age at diagnosis was 11.1+4.1
years old. Response to treatment was defined as normalization of alanine aminotransferase (ALT),
disappearance of HBeAg and HBV-DNA Eighty two children responded while 32 did not.
Interferon-alpha was given intramuscularly for 6 months at a dosage of 3x10° unit, 3 times weekly.
In relapsed cases, lamivudine or interferon retreatment was done.

Results: Seroconversion rate was 77.0% in terms of HBeAg, 74.3% in terms of HBV-DNA, and
80.5% in terms of ALT normalization after treatment. Seroconversion rate of both HBeAg and
HBV-DNA was 72.6%. Analyzed by life table method, the effect of the treatment had been
maintained over 10 years after cessation of therapy. Pre-treatment ALT level was the only significant
positive predictive factor of response. Eleven cases (13.4%) relapsed, and 2 out of 3 showed
response when treated with lamivudine and 1 out of 3 with interferon retreatment.

Conclusion: Interferon-alpha showed significant efficacy in the treatment of chronic hepatitis B
in our study. Further studies about the effect of interferon therapy on complications of hepatitis
such as hepatocarcinoma, cirrhosis are warranted. (Korean J Pediatr Gastroenterol Nutr 2003;6:
140~ 151)
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D7AHE 9 e Fo fEtecog &EA
A BEZG S A MAZCE oF 3509 W AL}
ZAdE Aoz By FHa glor, 100 A ¥l
Z vz 484 AP gurz oz = o3-S
Hols AYL &4 A e 22 A% g7t 7
dre FA7H =2 TAHE AFola, o]3
o] ¥ Age Lol ARl BA £33
o] F2 dojuw A Fo|H, 74 9Fo] =2 T
718 88 I Fojol, dAFEHon} I
ANE Fof W= Stol, BE7ME Bz 7HEE
oz AdHA Y. 2ot AL Fav)e 74
RAe @ < 90%7F, 1~54 ZAHAES W=
30%7F w4 Rz "H@otn &y, ¢

198378 &4 BIEZE #MAlo] HuE 7] A&
WA HBsAge Ef&0] 7HAF 04~26%F
AA o). Aele] Hw ghxbe] oF 25~30%7}

T
i)
Mo 2 ¥o AL we o rf 12 oo X rlo o2

74 BB
vir, gancyclovir, rivavirin, suramin, vidarabine) -+
™ &3 A| A (corticosteroids, metisoprinol, timosin, levami-
sole, Interleukin-2, vegetal remedies) 5 ©] A =5 1.2
U 2 A5 &7t vv)ste] dAl= AREE I A
gom, ol ALolo] B A5AZ Y At
453 9= AAI= Food and Drug Administration
(FDA) Al 3<% interferon-alpha (°]3} IFN)2}
lamivudine®] ¥ A A o|th. 714 WA FAS IFN
© HBVY F21& JAAN7IL HES S HEA =
Aoz By H1 e’ Bio] 95 HBeAgo)
74, anti-HBe?] ¥4, ALTS] A43E A8 #F

|

[e

NFEOZ Q39S ul, IFNS] HBeAgd] 4 &S
8919 79 10~12%9 A +H-& BHoh 2 30~

45%° 7', 2ol ¢k 30~75%9] HBeAgd] S3&<
Uehle Aeg va g1 QoY gy o]

23 SAES DX R FHola, F7IAE AF
of 3t Aol Mo AqE =T ol Ao
- IPN9 o7l AEES Fola, HHHT o=
9] o]dg &S Y¥FH, HBsAgY S1E&S =950
T AT Ay} gol BxE L Yo} Lol
Me 7] #EES 53 A7 A9 jle Aotk
ool & AFollX= IFN A 55 W& BT SHo}
5 A7) F4 #Este] A8 2 9 A JF
s T dAE 2AF B eH, AdE A
© IFN A 5e] ¥hgatA] 2 Shofel djsir<=
lamivudine X 55 Alste] A5 FstAh

1982 59 5-E 2002 7€71A] 200 27047 A
Atietn o) s AB sy Aolgol] st
of A133F 7AA} 4 HBsAg, HBeAg, HBV-DNA7} 6
AL o] dA A27S B g BIPez A
o whe ghol 3787 F IFN A 285 A8 2 1131
S Ao R Sk td FotEd A8 AE F
4~11471¥248.1£33.4701 Q) T+ =4 BAs} )

HBsAg, anti-HBs, HBeAg, anti-HBe A} enzyme
immunoassay (Abbott Laboratories, North Chicago, IL)
= 21835192 H, anti-HBs= 4 o] 97171 10
mlU/mL ©]¢ A] oJ7] Sl Ao = Aotk IFN
2| & # HBV-DNAT solution hybridization technique
(Hybrid Capture; Digene Dagnostics, Beltsville, MD,
USA)E AHE-3F2m 5 pgmL o] Al ] gl
A0 2 o]t} Aspartate aminotransferase (AST),
alanine aminotrasferase (ALT)<= X & A2} & 171 €
Aoz Wsts SA46AL, B4s JA de A
$ AR FE 1Y 9¥E 3-612 1A% 543
Atk ALTZES] 443 S90S v HBeAg % anti-
HBeHARS 3~6714 7F4C 2 7AFSSI, HBV- DNA
 HBeAgel £ R W FAA4 sdon,
HBV-DNA7} &3 54 o4& 4% 3~67§e A<
2 AT HBsAg 2 anti-HBs 7A}= HBeAg
5 HBV-DNA7} 53 ® % o7 g A= Ajgst
Atk
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2 E WH O Z recombinant interferon alfa 2a (Inter-
max- alfa, LG 3}8}, A&, 3=) 3009} it F 33,
67123t 5 FABIAT IFN X3 F 118014 A
dE =, 38 = IFN A X &, 38 = lamivudineS
3 mgkg/Pde] £Foz 1d7 7:‘? T3, U
Wz 58 XEglo] FH /AT Stk

g Fol & F4 77 %011% F2E-l el &
A9 s Agste] 279 AL I of F
£ 24sAd

& HBeAg % HBV-DNAQ] &4,
kxd_, E AL ALTHY] B3t 49

= o}
1. gtote] AN gl Ha|sty EM
% 113394 IFN A 55 A Pslg o, Jd B
Ee oyt 794, ootr) 34 E AHlE 2.3 1 19]

Atk AA Bt AL 112+4. 1401k A8 A

ALT @ ASTZS Z+7+ 119.

7+116.9 IU/L, 119.7+

116.8 IU/L°] %131, HBV-DNAE 815.4+1105 pg/dL

ot A gl gk vh-g&

HBsAg ¥ HBV-DNAY]

A3 ALTH ] Bdste Fojstant M ael W

T FH A A HBeAgZt 43 Sk 2 g2#o]Y o HERgTE 31go|Ylo F
B T 7bol 4 Sl Qo] )@ dole itk
57 8= nAEA, YHHEY, Cox proportional  (Table 1).
hazard regression methodE ©]-8-3} %2 pzkol 0.05 27T 64.6%N4 T BY 7199 715 o]
o]3}Ql Aol frofst Aoz AAs AT ANS™, o] F 80.8%CA EA|7F BY 1+ B}
S THTable 2).
Table 1. Characteristics of the Children Treated with Interferon-alpha
Responders Nonresponders Total
No. of patients 82 (72.5%) 31 (27.5%) 113
Age (mean SD) 11.1£4.1 11.324.2 11.2£4 .1
Sex M :F) 59 : 23 20 : 11 79:34
F/U (m) 53.1+33.1 35.0£30.9 48.1+33.4
Lab data
ALT (U/L)* 259.7+2435 219.5+175.9 119.7£116.9
AST (UL 123.8+124.1 108.9+96.1 119.7116.8
B (mg/dL)‘E ) 0.54+0.3 0.60+0.3 0.60+0.3
ALP (mg/dL)j 290.7£17.7 242.6£96.5 2779%114.0
Cholesterol (mg/dL) 154.934.8 167.738.9 158.536.3
PT (%) 87.510.7 92285 83.810.3
Albumin (mg/dL) 4405 4.40.4 4405
HBV-DNA (pg/dL) 697.9+877.4 1065.8+1464.9 815.4£1105.3
Pathologic type
CLHB' 8 (9.8%) 4 (12.9%) 12
CPHB** 26 (30.5%) 10 (32.3%) 35
CAHB"" 36 (43.9%) 6 (19.4%) 42
CHB' 13 (15.9%) 1 (35.5%) 24

*alanine aminotransferase,

T . e .
aspartate aminotransferase, * total bilirubin,

Yehronic lobular hepatitis B, **chronic persistent hepatitis B, t

! alkaline phosphatase,
chronic active hepatitis B, v

! prothrombin time,
chronic hepatitis



1=
ol
e
i)
=
0z
=
o2t
Sy
e
fob
()
=2
o
el
-
=
z
Y
=
=}
g
=2
=]
=
&0
el
S]]
M
A=
10

Xzt 143

¥

+»

2. IFN A2 AdH

1) X|2 Z &% HBeAg, anti-HBe, HBV-DNA,
HBsAg, anti-HBs 2! ALTZ}t2Q| B8} IFN X8 &
HBeAgS & 1139 5 878(77%)N A &4 HA L,
anti-HBe™ 79| (70%)°| A <%, HBV-DNA= 84|
(743%)91 4 &3 = At HBeAg, HBV-DNA EF
S ¥ glol= 82#|(72.6%), HBV-DNAT &4 =
slolE 28(1.8%)0.2 1, HBeAgH &4 H Foj=
5#(4.4%)%TF. HBsAg2 63|(5.3%)°1 4 <4, anti-
HBsE 11#(9.7%)1 A FA = ATt ALTZE-S 91

Table 2. Family History of Children with Chronic HBV
Hepatitis

HBV hepatitis (+) No. of patients (%)

Mother 23 (20.4)
Mother+sibling 15 (13.3)
Mother+father+sibling 12 (10.6)
Father 10 (8.8)
Mother+father 9 (8.0
Father+sibling 1 (0.9
Sibling 3 (27)
No history 33 (29.2)
Unknown 7 6.2
Total 113 (100)
1.0 1
Y— .81
S >
8> i
g5 °
22 4
52
S O
2
§ £
0.0 1
_2 T T T T T

T 1
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Duration (months)

(80.5%)°l1 A1 8733} = Ath(Table 3).

2) IFN X2 53o| &7|2HE 44: IFN A8 ¥
HBeAg % anti-HBe, HBV-DNA, HBsAg % anti-HBs
o] F4 9 FHo] dojue V7S A I (life
table method)S ©]-&-3le] #2413t A3 HBeAge] 54
FAEL 78%, 10d S1EL 90%=2 HIXE
FoH, anti-HBex= 519 G &) 77%, 108 4
o] 84% % HIXES HYUh(Fig. 1). =3 A&
HBV-DNA?] 5d &-3&L 80%3 1L, 10d &4 &
88%Z FHIZE o] FUth(Fig 2). =3+ HBsAg]

%

A&7 anti-HBsY ¥AE&2 59 & 247 6.7

%2 do rlo o to fx

Table 3. Outcome of Children Treated with Interferon-
alpha

HBV gepatitis (+) No. of patients (%)

HBeAg (-) 87 (77.0)
Anti-HBe (+) 79 (70.0)
HBV-DNA (-) 84 (74.3)
HBeAg (-) & HBV-DNA(-) 82 (72.6)
HBeAg (+) & HBV-DNA(-) 2 (1.8
HBeAg (=) & HBV-DNA(+) 5 (4.4)
HBsAg (-) 6 (5.3)
Anti-HBs (+) 11 (9.7)
Normalization of ALT 91 (80.5)
Total 113 (100)
1.0 7
[ .81
° =
32 61
o 0
-8
8 4]
=T
EE 2
S ®©
0.01
_2 T T T T T T 1
-20 0 20 40 60 80 100 120

Duration (months)

Fig. 1. Long term effect of interferon-alpha therapy on seroconversion of HBeAg and anti-HBe analyzed by life

table method in children with chronic HBV hepatitis.
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13%2 HizxE ol& ¥ A& 3 #&ste 3¢ % IHFo] BAHIJAG HET @ A% A "

#H3l7k gl THFig. 3). B 9EF ke dae 22 7482 fEHA
3) A2 & Ut LBk 72k TN A8 & gstth BA8 wEel ARE $E Bre

HBeAg®] 73 2 anti-HBed YAS zt7t H 141 oW, N8 £7 F 2F 3EHAKTable 5).

+17.070€2 2 16.1+17.7712 Z3 3, HBV-DNAZ

SAL it 142+14.17]1 € 0] ZFH T} HBsAgS ©

2] 5%9] Solout &4 9o W 142+12.1  Table 4. Duration of Interferon-alpha Therapy in Chil-
MYo] AAh N8 & AF ALTZo| A4 J= dren with Chronic HBV Hepatitis

d= B 1112144702 0] ZF th(Table 4). Duration
4) IFN X| 29| £2AI2: IINS o 3 & {280 (months; mean=SD)
gl o X A o A -E ] )

2 Fdo] o3ell2%)°l X LA, 1 2 75 Negative conversion of HBeAg 14.1+17.0
Positive conversion of anti-HBe 16.1£17.7

Negative conversion of HBV-DNA 14.2£14 .1

1.0 Negative conversion of HBsAg 14.2+12.1
Positive conversion of anti-HBs 21.5+2.1
.81 Normalization of ALT 1111144

Table 5. Side Effects of Interferon-alpha Therapy in

Cumulative value of
HBV DNA negativity
~
1

27 Children with Chronic HBV Hepatitis
0.0 , _
Side effect No. of patien (%)
_2 T T T T T T 1
-20 0 20 40 60 80 100 120 Fever 93 (82)
Duration (months) Headache 2 ()
Fig. 2. Long term effect of interferon-alpha therapy on mgifla 1; E%)
seroconversion of HBV-DNA analyzed by life table
method in children with chronic HBV hepatitis.
.07 .07
.06 .06 1
‘5 | G > i
gg .05 33 05
S % .04 S § .04
S © .03 20 034
gz 02- %_ﬁ 02-
3T o011 38 011
0.00 0.00 1
-.01 -.01 T

T T T T T T T 1 T T T T T T 1
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Fig. 3. Long term effect of interferon-alpha therapy on seroconversion of HBsAg and anti-HBs analyzed by life
table method in children with chronic HBV hepatitis.
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70~80% A2 BEAGHoR & 2Jo]E Ho|A &
%o, anti-HBe Y& IA 60~70%=2 & Ao 5
Holx] A H(Table 6).

6) IFN X|Z X HBV-DNAZ} % &to}o| oizdn}
BEZtY XX gh3mel 2 X5 7 HBV-
DNA# Y B E A A4S wh-g-71e] #AAE wat
EAUE Fot] 43 E 23} HBeAg? HBV-DNA
A& 2 anti-HBe ¥AE&E 70~80% = 578t

o aiu‘r(Table 8).
7) IFN %2 A =1 && ALTZ:, HBV-DNAZ}

=)

QOPOI oizd0| BHZIY EX|XlQ| HI=0]| O|X|=

Cox proportional hazard regression model=
A} A)7ke) AT BE Ag A 8 ALT
, HBV-DNAZL, X8 3 3tole] 3ol Bay}oﬂ
A AFe] HFLo) X & 43S Cox model& #
A7, A8 A ALTo| <55 HBV- DNA7}
Aoz 71 v Al &3 HUATHp=0.027).
HBeAg# anti-HBet FA|3H2 02 ofnj= QIS
1} A8 A 84 ALTZo] 5852 HBeAg <F
(p 0.18) 2 anti-HBe ¥ (p=0.079)°] Z7}= <= A

< Btk 7|e} A8 7 ¥% HBV-DNAZ Y 9%
o] BY¥7td EAALY] whEo] v X = 9F2 FAT
Aoz ou7t gl (Table 9).

8) MLUE I AL stotof CHSH X[ Z: IFN A5
g Bhg-2 HBeAg L HBV-DNA-°4 —°—z4m+ ALT%
% HBeAg©|

ri’k mlo

1z oo

o R HI 02 A

1

Table 6. Seroconversion Rate of Hepatitis B Markers after Interferonalpha Therapy in Terms of Pre-treatment ALT

Level
ALT (IUL) HBeAg (-) anti-HBe (+) HBV-DNA () HBsAg (-) anti-HBs (+) ALT (nl+)
<100 (n=30) 24 (80.0) 1 (70.0) 20 (66.7) 1 (3.3 3 (10.3) 25 (83.3)
100~200 (n=27) 20 (74.1) 8 (66.7) 21 (77.8) 3 (11.5) 3 (11.5) 24 (92.3)
200~299 (n=24) 18 (75.0) 5 (62.5) 17 (70.8) 0 (0.0) 1 4.2 17 (70.8)
>300 (n=32) 25 (78.1) 5 (78.1) 26 (81.3) 2 (6.3 4 (12.5) 25 (78.1)
Total (n=113) 87 (77.0) 79 (69.6) 84 (74.3) 6 (5.4) 1 (9.9) 91 (81.3)

( ): %, *normalization

Table 7. Seroconversion Rate of Hepatitis B Markers after Interferonalpha Therapy in Terms of Pre-treatment Serum

HBV-DNA Level

DNA(pg/dL) HBeAg (-) anti-HBe (+) HBV-DNA (-) HBsAg (-) anti-HBs (+) ALT (nlx)

<1000 (n=70) 52 (74.3) 45 (64.3) 50 (71.4) 4 (5.8) 8 (11.6) 56 (80.0)
1000~2000 (n=15) 12 (80.0) 2 (80.0) 12 (80.0) 1 (6.7) 2 (13.3) 13 (86.7)
<2000 (n=12) 7 (58.3) 7 (58.3) 61 (50.0) 0 (0.0) 0 (0.0 7 (63.6)
Total (n=97) 1 (73.1) 64 (66.0) 68 (70.1) 5 (5.2) 0 (10.4) 6 (79.2)

( ): %, *normalization



146 - th5taorast| A USE A M 6H M 23 2003

Table 8. Seroconversion Rate of Hepatitis B Markers after Interferonalpha Therapy in Terms of Age at Starting

Treatment
Age HBeAg (-) anti-HBe (+) HBV-DNA (=) HBsAg (-) anti-HBs (+)  ALT (nl*)
<6 (n=13) 10 (76.9) 10 (76.9) 10 (76.9) 5 (38.5) 6 (46.2) 10 (76.9)
6~11.9 (n=46) 34 (73.9) 28 (69.6) 32 (69.6) 0 (0.0 2 (4.4) 37 (82.2)
>11.9 (n=54) 43 (79.6) 41 (75.9) 42 (77.8) 1 (1.9 3 (.7 44 (84.5)
Total (n=113) 87 (77.0) 79 (69.9) 84 (74.3) 6 (5.4) 11 9.9 91 (81.3)

() %, *normalization

Table 9. Effect of ALT, HBV-DNA Levels and Age on Seroconversion of Hepatitis B Markers in Treatment of

Interferon-alpha

HBeAg (-) ant-HBe (+) HBV-DNA (-) HBsAg (-) anti-HBs (+)  ALT (nl*)
ALT 0.180 0.079 0.027 0.201 0.595 0.067
HBV-DNA 0.549 0.484 0.783 0.734 0.874 0.397
Age 0.549 0.443 0.488 0.717 0.528 0.222

Analyzed by cox proportional hazard regression model. All data represent p value. *normalization

Table 10. Final Outcomes of Retreatment with Anti-viral Agents in Children Recurred after Initial Interferon-alpha

Therapy

Case Sex Age (yr)  Diagnosis* HBeAg anti-HBe HBV-DNA Retreat
1 M 14.1 CHB (-)-(+)-(-) (+) ()-(+)-(-) L'
2 F 15.7 CHB -) (+) (=)-(+)-(=) L
3 M 15.1 CHB (=)~ (+)-(=) =) L
4 M 13.1 CAHB ()-(+-) (-)-(+) -) I*
5 M 10.5 CAHB (=)-(+)-(=) (+)-(-) (5)-(+)-(-) |
6 F 10.9 CAHB (-)-(+) (+-) ()-(H-() |
7 M 1.8 CAHB (=)-(+) (+)-(-) -) -
8 M 15.3 CPHB ()-(+)-() (-)-(+) ()-(+) -
9 M 12.1 CLHB (5)-(+)-() (=)-(+) -) s/
10 M 13.3 CAHB ()-(+-) (-)-(+) -) S
11 M 14.1 CAHB =)=+~ (=)-(+) ) S

. . . + . . .
*Pathologic diagnosis, = L=lamivudine, ¥ |=Interferon alpha, ! S=spontaneous seroconversion

ASA B A5 AL Ao}k IFN A8 &
% 289 B3 F 118(13.4%) 0 A AEst AT
o] Z 3# oA lamivudine X EE A 83}, 28

A A5 ¥rEatch 3E o= IFNE A Fo
skl o] T 1#olM A& &7} low, YA

8= 5483 X7 glo] TAAHE°] &% (serocon-
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Table 11. Outcome of Lamivudine Therapy in Children Who had Recurred or not Responded to Interferon-alpha

Therapy
Case Sex Age (yr) HBeAg ant-HBe HBV-DNA HBsAg  ALT-N* F/U (m)
1 M 18.9 + - + + + 30
2 M 20.2 + - + + - 33
3 M 16.5 + - + + - 3
4 M 19.9 + - - + - 6
5 M 15.1" + - - + - 6
6 F 18.9 - - + + + 24
7 M 141" - + - + + 40
8 F 15.7" - + - + + 4
9 F 176 - + - + + 40

*alanine transferase normalization, " Patients who received lamivudine therapy in table 10

version) ¥ $1TH(Table 10).

9) X2t ! IFN H|EHSF2| lamivudine X|Z Fo}:
IFN X g0 W35 HolA] FAY Add F 9 ol
A] lamivudine X|5& A3t 0™, o] F 3#(33%)
X Aol I UATH(Table 11).

|_
]

T BEMES ARlel ol28 AWT T 3
oz offgd 4 glon od Ay, AE, %
HBeAg# HBV-DNAS| 73 HE, Wead, <
T, T0E WY A% AR, vfo]g s MF AR F

B¥ 1t XS A Z A FDAS]
A ke kAol tH? IFNS A U]
EA=Z 1980t £ Escherichia

Z % (assembly)©| U} Sendai B}
o] &3t o AAke] 7
Aol Az o] &= gtk

—

3 o] F 2] 7HA
IFNS 54

oligoadenylate synthetase, protein kinase ‘&2
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AL, 537 7152 Foll= 50%1 4 HBeAg
§.01, HBsAgS 25%4 &3 Hdtka
9tk E£3 O NETHd vAEFY &
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Fs FE AoRE BAGAT 2 AX
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Hoe F3790] 2L A Yol7| wio] z
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