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BEAEE

Since the implementation of universal vaccination in 1984, the chronic
hepatitis B virus (HBV) carrier rate in our general population reduced from 10-20%,
down to < 1% in the post-vaccination population. However, even receiving
complete immunoprophylaxis, cases of chronic HBV infection and even
hepatocellular carcinoma still occur. Approximately 30-40% of chronic HBV
infections cannot be prevented by vaccination. In recent years we have studied the
children born to HBV carrier mothers, and found that HBV infection often occurred
in children born to hepatitis B e antigen (HBeAg) positive mothers. In this
population the hepatitis B surface antigen (HBsAQ) carrier rate in children is as
high as 10%. To further reduce the HBV infection in our population, treatment with
antiviral agents in highly viremic mothers may decrease infants HBV infection rate,
and is currently under investigation in many countries.

We have conducted a multicenter trial with 12 medical centers during
2011-2015, using tenofovir disoproxil fumarate (TDF, pregnancy category B)
treatment in pregnant women with HBsAg and HBeAg positive and HBV DNA
>7.5 log IU/mL in third trimester to reduce mother-to-infant transmission rate. The
results indicated that pregnant women received TDF treatment in short-term can
effectively reduce the rate of mother-to-infant HBV transmission, but the long-term
safety of children and mother has not been investigated. Also, the optimal timing
for pregnant women to start TDF therapy and when to stop TDF after they give
birth to babies remains uncertain.

The aims of this study are to follow-up the growth and bone development of
the children of high risk pregnant women who have received TDF or control group

during pregnancy, to monitor the rates of horizontal and occult HBV infection, and



vaccine-induced antibody (anti-HBs) titers of children, and to follow-up the
long-term outcome (disease flare, antiviral therapy, and subsequent pregnancy) of
the high risk mothers after TDF treatment or control group. In addition, we have
continued to conduct clinical trial of TDF therapy during pregnancy. We provided
flexible range of time to start and stop the TDF therapy, and may reflect the
real-world practice in the future.

The current study is conducted as two parts in 2015-2018. Part one, a total
of 98 mother-infant pairs whose mothers have received TDF or control from 30
weeks of gestation to 4 weeks postpartum, are invited to join this followed-up study
at 2- 5 years after delivery of the child to date. Maternal viral loads, HBV markers
and ALT levels are tested during this study. HBV markers, bone markers and bone
mineral density (DEXA), body weight, body length are tested in children. We
compare the differences between TDF and control group for long-term safety and
effect of short-term TDF treatment in pregnant women upon mothers and children.
Our results showed no significant differences between two groups in terms of
children’s growth and bone metabolisms. In part two, 35 pregnant women with
high HBV viral load (>10° 1U/mL), are recruited in the study, including 26 subjects
treated with TDF 300 mg daily starting from 26-30 weeks of gestation (2" to 3"
trimester) and continued to 0-2 weeks after delivery, and 9 pregnant women are
enrolled as controls with no drug given to the mother. Maternal viral loads and ALT
levels are tested before TDF treatment, 1 month after treatment, at the time of
delivery, and during 1,2,4,6 to 12 months after delivery. HBV DNA and HBsAg are
tested in the children at day 0 and at 6 moths, and 1 year after birth.

The results of this study will provide important knowledge on the long-term
safety of maternal TDF exposure during 3™ trimester of pregnancy for both

children and mothers. This information is essential for future wide-application of



perinatal maternal TDF treatment for prevention of mother-to-infant HBV

infection.

Keyword : Hepatitis B virus, mother-infant transmission, antiviral therapy, HBeAg,

pregnant women
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B Tyop4 £ 5 6.95+ 243 Log IU/ML » > se3t + ¥ g kg F £ B (P=0.69) -
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(3) 374 i i Bl ¥ PR 2T ¥ ALT % 30.45 + 43.50 U/L > JR% 0 % 23.91 + 15.67
UL %53t 2 @B % £ B(P=0.24) - ALT 2 & < & F A W 4o 4

ALT (U/L) Control, N=56 TDF, N=74

A | BA A R IARE
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>200 U/L 1 1.8% 0 0.0%
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rraRFAR
Control , N=58 | TDF; N=77 P &
P(mg/dI) 5.17 £ 0.68 5.16 + 0.68 0.89
Ca(mmol/L) 2.56 £ 0.18 2.68 £ 0.55 0.12
BAP(ug/L) 64.03+20.47 |6554+20.50 |0.69
VitD(ng/mL) [33.29+8.28 [33.69+9.96 |0.81
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Anti-HBs F5 |4 &% Control,N=50 TDF,N=76 P&
A e A A A

=5 8/8 | 100.0% 718 87.5% | 1.00

4-5 #% 15/18 | 83.3% | 19/23 82.6% | 1.00

3-4 & 9/10 | 90.0% | 19/21 | 905%| 1.00

<3 & 13/14 | 92.9% | 23/24 | 958% | 1.00

Total 45/50 90.0% | 68/76 89.5% | 1.00
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Bz E PRgpE s 5k 2-3 4K 0 45 > BT A4
Z3 Tt TRz Hip(lef)» 47 - R e BIREE N VP aF L
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Dexa-Hip(left)
Control, N=26 TDF, N=33 [P value
(g/cm?)
0.577 £ 0.042 |0.560 £ 0.077
4-5 # 0.41
(n=21) (n=19)
0.492 £ 0.072 |0.487 £ 0.059
2-3 0.89
(n=5) (n=14)

21



¥ A Y 4 oz B 3ZE Lumbar Spine 2. B R A& 0 d 3023 DEXA 2 A 47
FHEXAZR > ZFHEHPE FEATKTEE 2 A4 30 AR
PEE - EFL LR
3. ¥ My
¢-4t HBeAg B 1.2 #ie 7 B % X #up 4 4 Tenofovir(TDF) Tk :#%
(1) #2016 4 1 7 4=> & & (¥ F radite 1B s 2 ek fFH 245 § 128
LomBTHEE B ERFHFERH X80 L5 48 R BAPFLRAE
Wpl > B G 42 £(87.5%) 4+ A 10°1IU/mML > = 5 35 & Ak iE

T
1ﬂ

PR R HBRET 9L JREET 26 %
(2) s+ £ (Base Line,DO)t&ir| & * $Fpe 2 5 7.98 + 0.50 Log 1U/mL(7.10~8.54
Log IU/mL) » PR & = T 35 % 8.42 +0.27 Log IU/mL (7.95~8.95 Log IU/mL) >

B E R TEHREREES > AR E RN

m-w{_
e
s
"'6
O
o
o
\5

() ~A45e 2 A2 B FoMRERRS LirREFERE 2L Lepd 2T

P AT
HBV viral load Control TDF
(log 1U/ml) N=8 N=21
PR 2% 7 (Base Line, DO0) 7.98 £ 0.50 8.42 +0.27
PR (4 = 1¥ (D1m) 8.03+ 0.51 5.13+ 0.86
JR.Z {5 ~ ¥ (Labor Day,P0) |8.08 £ 0.55 4.47 £0.92

$1 P8 2 Base Line sy 4 8 frfi & 3 B ~ 3k (PO)sp 4 B L4545 011

22



b e

)

+0.36 Log IU/mL ; JR& e i 3 & B 4efR* TDF 3|2 & 5 0F > x4

Ik

\

T % 3.95+£0.92 Log IU/mL -

+ % HBV g %4 =
AHTS B A AR BETE AL Lo HBEO L(5 LHER)
PREw 22 4 (5 L4 rs); % B 37 ~40 ik 2 K9 92 ¥ A AL A o

Q)=+ 637 EHEas 23 &0 #@et U7 & HBSAg B 12 » IRE o 5
0/16 & HBsAg FE |+ o 2 & — ﬁwﬂzgj(loz-m E)ck2 BRI 46
B2 X P o4l HBsAg B 1% 5 12.12%(12/99) » PR % = HBSAQ I5 143
5 1.63%(2/123) » 5 % £ § B ¥ £ B (P=0.002) -

(Q==127 " Kz ++ 2 13 Lo HRel tEREE12 208 % 5 HBsAg
el o B Ee-WFRT BXAtr + % 121 <~ FF > 4] HBSAQ 5 12 5
% 10.750%(10/93) » PR . HBSAQ H 4+ % 5 1.68%(2/119) > & % & ¢ &% £
£ (P=0.006) -

A JEIREL 2 HE F B
AAEAESFH G S I A S B ARG 25 Lo HREARE Lo
PR A 3019 Lo
(W) A frstmaefrRE e g5 T ALT» 05+ g lE LB o
QA4 A - B2 3 A% B2 (PIM-P6M)2 ALT £ ¥ % #ic > A 45407
a. P1 % P6M Peak ALT 2. B % % #ic2 | A b ¢

23



ALT (U/L) Control, N=6 TDF, N=19
A | pAa Af | B
ALT 40-80 U/L 2 333%| 6 31.6%
ALT 80-200 U/L 2 333% | 3 15.8%
ALT>200 U/L 0 00%| 2 10.5%
Total 4 66.7% | 11 57.9%
R R e B PRE e ALT B R A0t 6] M T R F L &

(P=1.00) - ® pR&Z e & ¥ % 3 9/11 %(81.8%)>":f Hidy &F ALT p 2Rk

2\

19 ¢

o
\m

T
o = t%&\c
w w

ALT z

0xiz&pR
PHAEER

¥ 8 (ALT<40 U/L) -
SRR L YA
2,4 AL 14X BERX 13 2
ok R B B P A 3 A 47 PIM-P6M Peak

%103 ¢

X I%é“‘*l]}'}:”ﬁ 3z

A LI

RE-HFEy

A RS TR IRER

; (102-104 )3+

G EEF/ Ak | 2AFR | AT A5 14 = A {630 %
i & e e 33
ALT (U/L) N=3 N=3 N=13 N=103
ALT 40-80 U/L 0 0 6 23
ALT 80-200 U/L 2 0 1 27
ALT>200 U/L 1 0 1 2
Total 3(100.0%) | 0(0.0%) | 8 (61.5%) 52(50.5%)
LR A 30X B AN 14X BEFH BT G ER 5 (P=056) -

24



ABFEI AT ALT B F B2 B-R 27 f Hid 04 B kg 1 & £ 7t

BT RFF TR BB RS PT
RGBEELT UL RTERE LD LB A LRLRT F 0T ng
i@

s
N
EL
A
=
QD
(@)
o

FAESTRER Bl > Y %&gm?‘;ﬂlf;’, %

Prometin); s » 23 {s » % F@éﬁ%’%%%AW%%ﬁo

25



—\\

J4:

Ak - BOPAE ]  RuE A AN AL R D RSB EE

‘ID

bd By BFEH - 3102-104 #7 3 dFdrth & ok BRI IR ETE pra R B Y
A& BRI F oA L R FAIRY TDF ok ek FIAA 1 -
VAP BN At o A R ERA BIRE R R B R BT
(C2F 2R 26~30 iE B fRE A 1A F R JRE) P oA Tk b5 26:
OPRE e ¥R e) JRERR X iéfﬁflﬁ?% M ET R T35T E 3,95+0.92
log lU/mL > @ K PRZ cndt B e @%—Jﬁiii A AWl T miTg o AR %
B :},%-%fé_ﬁﬂ

¥ > B A% Mi%Z3 HBSAg B % o

=
B

F* TDF 23 & {6 2% P BPEEXISKROLE®RS 7 B+
FREFEAST R FIFEFRE O IFIFA R R AN ERIFIINA AR
WARB-LIBIFH g H > B - P FIRFET A (S 30 X iR R T
PR yEAYRAC-ISBIIFS RN AKT AV AL 2% 615%
A 30 % 50.5% > P=056) FaAEFALL WA RALIFH R ZPET R
PP ATHA M EFFEFE 2P TR T ;;:/]aa—a.,u_ ERCETEA | ETE p
Mo RIS AT 2 kIR o

Pavif B g4 102-104 £t F 2 | ZEF S EFRE(F R RELTHRS 6
Lo

% pHE R R A BT IRE BB R EATS 2 S LT E n R
Fel ik T P AR o AP B IR BIZE 2 FE MU (Anti-HBs Ab) i £
Mo ke AR o

SR 0 SRR A2 TR 0 R At 102-104 # ] %



R}

BUEH) T AT RE G BITERC Tl AL A ]

HiE(E A AL E

-\

27



S BER

IR BT 102-104 £ R ARG R F i BRI IRETE et BB A F 2
JEZEFFEFRE PR TIREEARRET A FPELE APFR LS
B REc WRERE IR D F R IRY TDF » $2 2 F & 973 = ch& g

88 o

=g

B
424 HBSAQ 15 22 4732 (7 B (T3F W4 BH 3% £ S 87 0 B B
FEREA WA I ARARGT TR B B TDF Jo R 4 B2

FAR G Fehe ¥ pE ek A B 6] 5 26 QURE RIHR ) > JRE B R

=
=

%PJ’AWﬁffﬁﬁﬁ*&ﬁAWW£ﬁ°QMﬁ A2 % 2pER
MR WA A - ZABIIFHA G A A BMAGIFH 2 PRI FER

PR TERA - HRFRP RO SRR AL L e

RRT LRI S RE RIS 7

ff%g]}?] wE o> g Hp #2324 K B ”"},’g\;—i B e :‘fﬂ??]‘ﬁ#""% » fad #Ffﬂm
1%\35: ’ _\ ')'bjz" ,1 B H?—P;‘; /r'.ﬂ’/{ﬁ\ r]l« F" a'-p:\.‘»l« /24: Bb F 33 éilj § il{"’s }2
GREA BN AP GE L E P w ] H

28



)

F

LEERAY AR LR

TN FRAA Y IREZ R4 pd APF(NIRE N )RS £ TN N

hpas)

4 4.4740.92log IUMML » P AT g (7% » B po B 2 2% B AT
¥

O ERE Bt WAFELIRY TDF inf R FIEA S - B 7 ik
B2t MR e BIRF SR I RG BRSE S X

PAEMAFIRE AR (LT I 28 2630 3R 4) B AR R

R R R B B { BP R F RS £ REELIRT TDF 5%

FRFR e AFH R BE 2 AN ERGFTE 2ETR 323 ik

BEERDEHO A S ERTEIRRIE S AT 2 R

AR S U R R A& P R P e ALY OF S R

T

WAnE R AR P AP S 2 FREE GG s e

29



\\\ﬁr

=

—“;é;,?e:

Chen HL, Chang MH, Ni YH, Hsu HY, Lee PI, Lee CY, Chen DS.
Seroepidemiology of hepatitis B virus infection in children: Ten years of
mass vaccination in Taiwan. JAMA 1996;11;276:1802-3.

Hsu HY, Chang MH, Ni YH, Chen HL. Survey of hepatitis B surface variant
infection in children 15 years after a nationwide vaccination programme in
Taiwan. Gut. 2004; 53:1499-503.

Lin HH, Lee TY, Chen DS, Sung JL, Ohto H, Etoh T, Kawana T, Mizuno M.
Transplacental leakage of HBeAg-positive maternal Blood as the most
likely route in causing intrauterine infection with hepatitis B virus. J of
Pediatr 1987; 111:877-81.

Ni YH, Huang LM, Chang MH, Yen CJ, Lu CY, You SL, Kao JH, Lin YC,
Chen HL, Hsu HY, Chen DS. Two decades of universal hepatitis B
vaccination in taiwan: impact and implication for future strategies.
Gastroenterology 2007;132:1287-93.

Tang JR, Hsu HY, Lin HH, Ni YH, Chang MH. Hepatitis B surface
antigenemia at Birth: a long-term follow-up study. J Pediatr 1998;
133:374-77.

M.van Zonneveld, A. B. van Nunen, H. G. M.Nisters, R. A. de Man, S. W.
Schalm, H. L. A. Janssen. Lamivudine treatment during pregnancy to
prevent perinatal transmission of hepatitis B virus infection. J Viral Hepatitis
2003;10:294-7.

S Fontana RJ . Side effects of long-term oral antiviral therapy for hepatitis B.
Hepatology. 2009; 49(5 Suppl):S185-95.

30


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ni%20YH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Huang%20LM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chang%20MH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yen%20CJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lu%20CY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22You%20SL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kao%20JH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lin%20YC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20HL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hsu%20HY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20DS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://sadieo.ucsf.edu/course/things/vanZonneveld.pdf
http://sadieo.ucsf.edu/course/things/vanZonneveld.pdf

8. Patton, H. and T.T. Tran, Management of hepatitis B during pregnancy. Nat
Rev Gastroenterol Hepatol 2014; 11: 402-409.

9. Bzowej, N.H., Hepatitis B Therapy in Pregnancy. Curr Hepat Rep
2010;9:197-204.

10. Pan, C.Q. and H.M. Lee, Antiviral therapy for chronic hepatitis B in
pregnancy. Semin Liver Dis 2013;33:138-146.

11. Chen, H.L., L.H. Lin, F.C. Hu, et al., Effects of maternal screening and
universal immunization to prevent mother-to-infant transmission of HBV.
Gastroenterology 2012;142:773-781 e772.

12. Wen, W.H., M.H. Chang, L.L. Zhao, et al., Mother-to-infant transmission of
hepatitis B virus infection: significance of maternal viral load and strategies
for intervention. J Hepatol 2013;59:24-30.

13. Kubo, A., L. Shlager, A.R. Marks, et al., Prevention of vertical transmission
of hepatitis B: an observational study. Ann Intern Med 2014;160:828-835.

14. Xu, W.M., Y.T. Cui, L. Wang, et al., Lamivudine in late pregnancy to
prevent perinatal transmission of hepatitis B virus infection: a multicentre,
randomized, double-blind, placebo-controlled study. J Viral Hepat
2009;16:94-103.

15. Han, GR., M.K. Cao, W. Zhao, et al., A prospective and open-label study
for the efficacy and safety of telbivudine in pregnancy for the prevention of
perinatal transmission of hepatitis B virus infection. J Hepatol
2011;55:1215-1221.

16. Greenup, A.J., P.K. Tan, V. Nguyen, et al., Efficacy and safety of tenofovir

disoproxil fumarate in pregnancy to prevent perinatal transmission of

31



Hepatitis B Virus. J Hepatol 2014; 61: 502-507.

17. Pan, C.Q., L.J. Mi, C. Bunchorntavakul, et al., Tenofovir disoproxil
fumarate for prevention of vertical transmission of hepatitis B virus
infection by highly viremic pregnant women: a case series. Dig Dis Sci
2012;57:2423-2429.

18. Chen HL, Lee CN., Chang CH, et al. Efficacy of Maternal Tenofovir
Disoproxil Fumarate in Interrupting Mother-to-Infant Transmission of
Hepatitis B Virus. Hepatology 2015;62(2):375-86

19. Zhang, H., C.Q. Pan, Q. Pang, et al., Telbivudine or lamivudine use in late
pregnancy safely reduces perinatal transmission of hepatitis B virus in
real-life practice. Hepatology 2014;60:468-476.

20. Yu, M.M., Q. Jiang, Y. Ji, et al., Comparison of telbivudine versus
lamivudine in interrupting perinatal transmission of hepatitis B virus. J Clin
Virol 2014;61:55-60.

21. Nguyen, V., P.K. Tan, A.J. Greenup, et al., Anti-viral therapy for prevention
of perinatal HBV transmission: extending therapy beyond birth does not

protect against post-partum flare. Aliment Pharmacol Ther 2014,

22.Gallant JE, Staszewski S, Pozniak AL, et al. Efficacy and safety of tenofovir DF
vs stavudine in combination therapy in antiretroviral-naive patients: a 3-year
randomized trial. JAMA. 2004;292:191-201.

23.Vigano A, Zuccotti GV, Puzzovio M, et al. Tenofovir disoproxil fumarate and

bone mineral density: a 60-month longitudinal study in a cohort of HIV-infected

32



youths. Antivir Ther. 2010;15:1053-8.

33



34



Wk &

35



3% %% ¢ MOHW106-CDC-C-114-123111

w4 A5 Kf}?;g#%].OG-&i o L N

Wik BREHES RS A F B AL SRR KA A
Wi & B st L 2R

SdrL R h 2R A4 B APTLHR B A § 4
REELYT FLAERIBES RIER S e fLh Tt
sk T A

106 & B #= F 2

g

B o~ Fle ] ain
FEAEL T mER
P AR CRERFIRIPEE

HEHPF106& 17 1 p3 106 &£ 12 ¢ 31 p

XA TRLETEST T AL AF L O WHEMEF T SR RE AR
AE R

36



3
P 4
.

(D)% 2 3B oo 537
) 2 U 557

A=

..................................................................................

(52 ) 38 e e % 20 7

(t2) $Hhuei

(tz) FELEFAL A ER LMER
&
k)

(7)) %

i D R A B B

37



Q)¢ <~ &
A 1084 EA= AR 26 % (772 O BIFIEE R ik # BIFF R

109%6-20%%% 3 19% > & i3 Ay ¢ HFR> 75 P EDIBXIFF AR
%LE'JB”—:),%i o & I i® ,};}i;ﬁa%ﬁ A 3 HA R BB IFASS
BRI B4 OE & pg 513 0B L G Fih LE AT & RESY 2 DRRR
GO AR R BB RRZ TR 0 e iR B Eap A fTRIF 2 B
W4 5 Ful LB (HBsAQ)# B » Fl@ B4 & fik 28 (HBSAQ)F 7 i 7 11 B
Rpd R FEBNF AR GBI R AL RGASRE S S AP
TR nEAF A A A pFans iF B R4 6 ik T (HBsAQ)E e #1542
A B2 Bl o 02 T R OFLAERIE ) T B A g G hdp itk
AT EZEPFLE S EEF - E AR AR AL AT ERLR%DB
AFL A FRRER o pA kR S HF LN A E 465 <2 1218 B
A RLRFRBIFLG IR 0 T REAFXIIBIRA R A DI gL ¢
REFH2 T #$BFF A e e Fd e R ERRITE B A
7 o
155 % - HoP M4 qse 24 6B EHE G 89k
T * L BAF* 3R %G kMR 247400 L2 B R G PR
FRER HY e RS BG 159 £ edla A My 241 70 ATl

AB" 4G FRERT B A e FLR B S e FURIAH(P<0.0001) 5 H ¢ e ik
Bt o B A G R ER SRS B M BB pE B2 Rt

FuR %R LR £ 3.5-4.0 Log IU/ML 2+ o £ % 12 gHBsAg 2000 1U/mL

38



3000 IU/mL ~ 10000 IU/mL % % cut-off » 4 w] 4 47 # 3¢ jp* 3. HBeAg 1 1% -
%A 2% 6.0loglUML 2 % 2 e B2 #FR R -

ARFT2 857 p* B F REF2Z AR HIpF LRE CRE
PR R R AR R LREM A fopd kAR RPRE J TR B
AFL AR T GRSk kKR E TR HEMARBYREL 23 B4 B
A R R AR MR

Mt BAPFL B AGIRATE -2 B4 R ADEL  pEE

39



40



QE~ L -
Since 1984, Taiwan has implemented the universal neonatal HBV

immunization program, and the prevalence rates of chronic HBV infection has
decreased from 10-20% down to 1% in the immunized population.
Immunoprophylaxis reduces but does not completely eradicate HBV transmission.
Mother-to-infant HBV transmission causes the majority of cases with
immunoprophylactic failure. High maternal viral load is the most important risk
factor related to mother-to-infant HBV transmission and immunoprophylactic
failure. Hepatitis B surface antigen (HBsAg) quantification becomes commonly
available recently, and the cost is much less than HBV viral load quantification.
Therefore HBsAg has the potential to replace HBV viral load, serving as important
marker to identify high risk HBV pregnant women for mother-to-infant
transmissions.

The purpose of this study is to access the roles of hepatitis B surface antigen
quantitation (HBsAQ) levels in pregnant mothers in comparison to HBV viral loads
and HBeAg positivity, as well as it feasibility of wide application. In addition, we
will also test that whether maternal HBsAg levels can serve as a predictor of their
children with risk of HBV infection.

This is a 3-year project. In this second year, we have recruited 155
mother-infant pairs with positive maternal HBsAg, and 89 pairs followed- up to 6
months after birth. Maternal blood samples were collected prior to or at delivery.
Infants were tested for HBsAg at 0, 4-6 months and at 12-18 months of age. We
have also performed quantitative HBsAg(qHBsAQ) levels from store serum
samples of 400 mother-infant pairs from previous studies. The results showed that
the gHBsAQg levels can distinguish mothers with HBeAg positivity and negativity
(P<0.0001). Of mothers with HBeAg positivity, those with high viral load above 6
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LogiolU/mL tended to have gHBSAg levels above 3.5-4.0 Log IU/mL.

HBYV infection is an important issue relating to public health. The prevailing
hepatitis B vaccination cannot completely block the mother-to-infant transmission
of HBYV, especially mothers with HBeAg positivity and high viral load. Further
completion of this project will facilitate our understanding of the prenatal screening
and intervention protocol for HBsAg-positive pregnant women in the future. The
results will be useful to further decrease maternally transmitted HBV infection and

diseases related to HBV infection.

keywords : HBsAg, HBV DNA, Hepatitis B, Mother-to-infant HBV transmission
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Plaines, IL, USA). The lower and upper limits of quantification are 15 IU/mL (51.2

copies/mL) and 109 1U/mL (3.4 x 109 copies/mL), respectively.
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Sfek T iEiTgbn 2 ARG 155 s 4 K 162 3 Pt 3k Fope 2

o HP TATLEA A > T 88 =B MLipRE A BHTIad FE

#5367 & o
D.#rd F L Tymdid G #c38 i Tiad 4 e 3003 25 H ¢ § T8 4
L84 % e

CL¥ A2 MeR{frBIAPFLpI kAL - N2 I LB A LMK

a. 1 155 =% = ¢ HBsAg(+)/ HBeAg(+)3 48 ¢ e+ B2 B¢
Jek b F 5 30% 0 # A (S 24 ) pER -l'i/‘:’f}?\—jv—%- £ kR 2 8.39+1.00 logso
IU/ML ; HBsAQ(+) / HBeAg(-)* #.F 107 & » A {5 24 | pip T 3054 £
JE B % 5.20+1.50 logy IU/ML -

b.e T HI 6B X5 89 %5+ HP 5 30 %5 HBeAg(H)F &

MATd > + 4 60« HBsAg Bt 3/30 &> B#*Tioym4 £ 5

8.26 logy IU/ML > ¥ 59 % % HBeAg(-)# &= fmerd 34 > 5 4 637 &
“THeH IHBSAQ & T Iaft - B4 BT o4 £ 5 424 logy IU/ML -

C. ® =BT 12" 13 37 z+% > 295 10 £ 5 HBeAg(+)+
A4 > 34 12 B 7 <« HBSAQ F%]“ﬂ‘jlllo*" ”f'—‘*‘”“’ffﬁ%;_,a
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8.1610g10 IU/ML > © 4 1 2% % B PLME DL ¥ 27 4 5
HBeAG(-)% k= 474 3 &3 & 12 B 1 + “r k% ch HBSAQ % & 1A
A k#2234 TBAFIRE S § A2 S RAL A% TS 2 AT

Jok 2. HBeAQ(+)2 3 213 2| A B f RAA B 25 (4 )

(%-)
Infant HBsAg(+)  Infant HBsAg(-)
A 5 92
BA 13 103
Total 18 195
P=0.12
¥ & 1% HBeAg(+)X HBV DNA > 6.0 log IU/mL 2 # 7% 157 (& =) -
(%=
Infant HBsAg(+)  Infant HBsAg(-)
A 4 62
P RA 13 8
Total 17 140

P=0.10

Wi BATA S wpEA Y R LA RXBIFLAG R LR S B

AFLpF L AEA FEFA T A R LR O 3R A 17 400 X
Fl

A) fI* 400 B R 2 Afs= XA P 7 BRI AR 2 BAPFL

FABREAY B e FURB A R A5 RRER AT e LRSI

# 3 (p<0.0001) > H A~ A R¥ A LAFHR-) FH+ E B EHBY
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D)ix & A 223k 5 1 @0 fRsk F @ > Bt 1% qHBsAg 2000 1U/mL~3000
IU/mL ~ 10000 IU/mL(#p $+** gHBsAg 3.3 log IU/mL ~ 3.47 log IU/mL ~
4.0 log IU/mL) % #7 i% 5 3¢ p] HBeAg(+)2z cut off level z_ ¥ &t (% = ~ %
o~ RT)e
a. ™ gHBsAg 2000 IU/mL i® % g ¢ HBeAg(+)2z. cutoff level(# =) e
FURIE A B2 gHBsAg =2000 i 96.8%(154/159) » e L 14 -+ 2
qHBsAg <2000 i+ 53.9%(130/241) » ¢ gHBsAg=2000 IU/mL 7§ ig]*+ 32
HBeAg % 2 st B 5 96.8%> B & % 53.9%: 1 38| & 5 58.1%:
FE 3R R E 5 96.3% o

(#2)

HBeAg(+) HBeAg(-)
qHBsAg =2000 154 111
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gHBsAg <2000 5 130
Total 159 241

b. 12 gHBsAg 3000 IU/mL i+ 5 ¥g:p] HBeAg(+)z cut off level(% =) > e
FR A 22 qHBsAg =3000 it 95.6%(152/159) » e fif 14 *
qHBsAg <2000 it 60.6%(146/241) » ¢ qHBsSAg=3000 IU/mL g ip|# 3
HBeAg I% 142 57 B 5 95.5%: 4B B 5 60.6%: Hs {35 R & 5 61.5%
IR R RIE 5 95.4% -

(#2)
HBeAg(+) HBeAg(-)
gqHBsAg =3000 152 95
gHBsAg <3000 7 146
Total 159 241

c. " qHBsAg 10000 IU/mL i+ % Fgip] HBeAg(+)z cut off level(: 7 ) e
FUR B2 2. qHBSAg =10000 ik 93.1%(148/159) » e fu/i & 42 B
qHBsAg <2000 it 77.2%(186/241) » ¢ qHBsAg=10000 IU/mL g ip|*
HBeAg 5 1+ 2 stk & 5 93.1%> #FRE R 5 772% B EIERE 5 72.9%
AR E 5 94.4% o

(#1)
HBeAg(+) HBeAg(-)
qHBsAg = 10000 148 55
gHBsAg <10000 11 186
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Total 159 241

E)d »vp w0 ZaFio R chiEikop+ £ 1 & 5>6.0log 1U/mL > 5]t 24 i 4 47 11
* gHBsAg 2000 IU/mL ~ 3000 IU/mL ~ 10000 IU/mL 1% 5 g iB|* P
4 £>6.0log 1U/ML g B2 HR (£ ~ 2= ~ & ~)o
a. 11 qHBsAg 2000 1U/mL i & s ip|#* Meum =+ £>6.0 log IU/mL(% =)
«‘}?ﬁ-‘%— € =6.0 log IU/mL =+ 3.>qHBsSAg =2000 *f{f i+ 97.8%(136/139) > <6.0
log IU/mL z_# 3. gHBsAg <2000 ﬁ it 70.1%(183/261) > ¢ gHBsAg=
2000 1U/mL g = f‘ifum)}%i £>6.0log lU/mML z_ 57 & 5 97.8% > F 2
B & 70.1% > B MFERIE 5 63.6% > F& AR R E 5 98.4% o
(=)

HBV DNA=6.0 HBV DNA<6.0
log IU/mL log IU/mL
gqHBsAg =2000 136 78
qHBsAg <2000 3 183
Total 139 261

b.r2 gHBsAg 3000 IU/mL % & 55 p|# A ehups 4 £>6.0 log IU/ML(% =) -
74 £ 26.0 log IU/mL + 32> gHBsAg =3000 ¥ i 97.8%(136/139) > <6.0
log IU/mL 2. # 3 qHBsAg <3000 & 70.1%(183/261)> ¢ qHBsAg=3000
IU/mL 55 ipl=* Rehp 4 £>6.0 log IU/ML 2 5¢g & 5 97.1% > # 2 & 5
79.3% > HE IRl 5 71.4% > FA R B 5 98.1% o

(%)

HBV DNA=6.0 HBV DNA<6.0
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log IU/mL log IU/mL

gHBsAg =3000 135 54
qHBsAg <3000 4 207
Total 139 261

c.r2 qHBsAg 10000 IU/mL i% 5 3¢ ip]* M ey 4 £>6.0 log IU/mML(%

~) > = £ =6.0log lU/mML # 3 - gHBsAg =10000 + ik
97.8%(136/139) > <6.0 log 1U/ML 2+ 3 qHBsAg <10000 + i
70.1%(183/261) - ¢ gqHBsAg=10000 IU/mL 3¢ ip|#+ R e 4 £>6.0 log
lU/ML 2. 57 & % 88.5%  # B & 5 92.7%  H 1H3ER & 5 86.6% » 141

FERlE 5 93.8% -

% N)
HBV DNA=6.0 HBV DNA<6.0
log IU/mL log IU/mL
qHBsAg =10000 123 19
qHBsAg <10000 16 242
Total 139 261

F)r2 gHBsAg 3000 IU/mL i7 5 g ¢ HBeAg(+)z. *+ . HBV DNA > 6.0 log
IU/mL(% 1) > gqHBsAg =3000 ¥ * ;5% £ =6.0 log lU/mL -+ & ik
97.8%(134/137) » qHBsAg <3000 % ¥ s 4 £ <6.0 log 1U/mL # 2.k
45.5%(10/22) » 4 gHBsAg 3000 IU/mL i+ % 77 i8] HBeAg(+)z * # HBV
DNA>6.0log lU/mL z_ st & 5 97.8%° =R & 5 45.5% 5 M35 R E
5 91.8% - K& 3Rl E 76.9% o
(% 1)
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HBV DNA=6.0 HBV DNA<6.0

log IU/mL log IU/mL
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Total 137 22
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BEAEE
Part 1:

The transmission routes for viral hepatitis B and C include blood transfusion,
medical procedures or injection. The healthcare providers (HCP) expose to high
risk for viral hepatitis B and C transmission. HBV vaccination and standard
precaution procedures are two important ways to block the transmission of viral
hepatitis. Currently, the prevalence of chronic hepatitis B or C carrier and the
incidence of acute hepatitis B and C infection in HCPs in Taiwan remain largely
unknown. In this study, we aim to collect the HBV or HCV infection profiles from
the Occupational Safety & Health Office from all HCPs at the National Taiwan
University Hospital (NTUH). The events of sharp injury and acute hepatitis B and
C infection reported by NTUH will be collected. We can subsequently establish the
epidemiological data of the chronic HBV or HCV infection and the prevalence of
anti-HBs positivity in HCPs of NTUH. We will also investigate the rate of HCPs
who performs the exposure-prone invasive procedures. In addition, the rate of
acute HBV or HCV infection after sharp injury will be investigated. Finally, the
incidence and risk for HCPs to get acute HBV and HCV infection will be further
evaluated.

In the project this year, we plan to investigate the percentage of HCPs to
infection acute hepatitis B or C after sharp injuries and explore the reduction of
sharp injuries after introduction of safety needles and working environmental
improvement.

Part 2:
Acute hepatitis A and acute hepatitis E are 2 kinds of acute viral hepatitis with

fecal-oral transmission. Both of them may cause massive hepatic necrosis with
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jaundice or even liver failure. However, most of the data are from patients without
chronic viral hepatitis. Little is known about whether the superinfection of HAV,
HDV, HEV on top of chronic HBV infection will increases the long-term risks of
liver cirrhosis or even HCC in HBV carriers.

In this 3-year project, we are going to focus on the impact of other viral
hepatitis infection, including HAV, HDV, and HEV on the short-term and
long-term outcomes of patients with chronic HBV infection.

We explored how the superinfection of 3 hepatotorpic viruses affects HBV
carriers. In the first 2 years, we used a cross-sectional study to compare the
prevalence rates of IgG-HAV and IgG-HDV between 150 non-cirrhotic HBV
carrier and 150 cirrhotic HBV carriers. We found the 1gG-HDV prevalence rates
were comparable between these 2 groups. However, there is a higher IgG-HAV

prevalence rate in patients with cirrhosis than those without (82.67% vs. 68.839%,

P=0.005) In terms of HEV, we conducted a cohort study, which enrolled 2123
HBYV carriers receiving a long-term follow-up in our hospital. All of these patients
were negative for IgG-HEV. After a mean follow-up period of 12.08 years, 46
patients developed IgG-HEV seroconversion and the annual incidence rate was
0.18%. More importantly, 4 patients developed cirrhosis before HEV infection and
3 of them developed liver-related death within 3 vyears after IgG-HEV
seroconversion. The mortality rate is 75%.

With this project, we will be able to understand more about whether the
superinfection of HAV, HDV or HEV plays a role in affecting the short-term and
long-term outcomes of HBV carriers. These data will surely provide meaningful
epidemiological and clinical information to improve the prevention and

management of HBV carriers with HAV, HDV or HEV superinfection in Taiwan.
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Table 3. Characteristics of 46 1gG-HEV seroconverters

Variable Number (%)
Age, Mean+SD 50.59+10.89
Sex

Female 25 (54.35)

Male 21 (45.65)
Cirrhosis, Yes 4 (8.70)
IgM-positive (%) 0 (0)
HEVAg-positive (%) | 7 (22.58)

*IgM-HEV 45 &Rl ~ HEVAQ 31 ¢ & iR

Table 4. Short-term and longterm prognosis after HEV infection

Short-term outcome Number Long-term outcome Number
(<1 year) (>1 year)
ALT>80 U/L 7 Cirrhosis 4
Admission 2 HCC 4
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| Liver-related death

|2

| Liver-related death |1

Table 5. Characteristics of HBV carriers with and without liver cirrhosis

Non-cirrhosis Cirrhosis P-value

Age, Meant+SD 54.04+11.26 49.23+11.14 <0.001
Sex, N (%)

Female 59 (38.31) 38 (25.33) 0.015

Male 95 (61.69) 112 (74.67)
ALT (U/L), MeantSD 23.32+17.18 78.66+95.95 <0.001
Logio HBV DNA (IU/mL), | 1.80£0.73 5.37£1.67 <0.001
MeanzSD
IgG-HAV Positive, N (%) | 106 (68.83) 124 (82.67) 0.005
IgG-HDV Positive, N (%) | 3 (1.95) 7 (4.67) 0.214

Table6. Residence between HEV exposure and non-exposure

N(%) HEV negative | HEV positive
Ak 41 (51.25) 39 (48.75)
Py 4 (40) 6 (60)
ca~p k1 (50) 1 (50)

P=0. 868

Table7. Occupation between HEV exposure and non-exposure

N(%) HEV negative | HEV positive
k. N 53 10 (83.33) 2 (16.67)

a1 6 (42.86) 8 (57.14)

i 13 (46.43) 15 (53.57)
(& 6 (60) 4 (40)

His 10 (40) 15 (60)

Xptok 22X 2 3 2

P=0. 125

90




Figurel. ALT and BIL kinetic in a cirrhotic CHB patients with HEV superinfection
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