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Key factor of HBV infection in

endemic area

In endemic area, Over
’ > 90% become

o i i
_50f/o a.cquwed_ thﬁlrf mmm) | chronic HBV
infection vertically from infection

their mothers

|

Management of chronic
HBYV in pregnancy and

strategies to prevent
MTCT of HBV

350 million people with
chronic HBV infection

Lavanchy D. J Clin Virol 2005: S1-3.
Jonas MM. Liver Int. 2009: S133-9.



Physiologic changes of
pregnancy

Pathophysiological
response to HBV




Normal preghancy

f_lﬁ

t Adrenal corticosteroids .
— Host iIimmune response

Modulation of cytokines

—
¥

Increase in HBV DNA levels but
decrease in ALT

|

Hepatitis flares at late pregnancy
or postpartum

Tan HH. etal. Hepatol Int. 2008: 370-5.
Nguyen G etal. Aliment Pharmacol Ther. 2009: 755-64.
ter Borg MJ. et al.J Viral Hepatol. 2008; 15: 37-41
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Increased ALT Overt liver dysfunction HBeAg Seroconversion
within 6 months within 1 months in
HBeAg-positive mothers
(n=269)

ter Borg MJ. etal. J Viral Hepat. 2008: 37-41.
Tagawa H. etal. Nihon Sanka Fujinka Gakkai Zasshi. 1987 Jan;39(1):24-30

Lin HH. etal. Gastroenterol Hepaterol. 2006: 605-9.
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o
/o : Maternal HBsAg carriers, n=253
Il : Controls matched for age and parity and year of delivery, n=253
P =0.030 P =0.033 P =0.012 P=0.026 P=0.007
| 19%
11.9% 11.1% 11.5%
6.3%
1 C A% 5.5%  47%
‘1.2% ‘0.8%
Threatened Preterm labour ' Gestational DM ' Antepartum ' Intraventricular '
preterm labour at < 34 weeks hemorrhage hemorrhage
<37 weeks

Multivariate analysis: threatened preterm labour, antepartum hemorrhage
and gestational diabetes mellitus

Tse KY. etal. J Hepatol. 2005 ; 771-5



Chronic HBV

HBeAg- positive) mmmlp( MTCT of HBV ) ) e
infection

mothers 70%-90%

80-
95%

Chronic HBV
infection

mm) ( MTCT of HBV ) mmmp

10%-40%

HBeAg- negative
mothers

Alter MJ. et al. J Hepatol. 2003; 39: S64-9.
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9.8%
10 -

S - 3.7%

402 HBsAg +ve mother HBeAg +ve mother

Maternal HBV DNA > 1.5 x 10° copies/ml is associated with intrauterine transmission
Pande C. DDW. 2008.

Xu DZ. et al. J Med Virol 2002; 67: 20-6.




 Maternal HBeAg positivity
* High maternal HBV DNA

* Threatened preterm labor

e Threatened abortion

Degli Esposti S. et al. Gastroenterolo Clin North Am. 2011: 355-72.
Xu D-Z. et al. J Med Virol. 2002: 20-6.



HBsAg positivity %
C-NWANON®OOO SR ®AG®

MTCT of HBV

301 infants of HBsAg-positive mothers

Il : at birth Il : Chronic HBV infection

9.7%
17.7% 7.7%

Mode of delivery

Vaginal Vacuum or forceps Caesarian section

All infants received HBIG and vaccine

Wang J. et al. Clin Med J 2002: 1510-12.



Elective cesarean reduces the

MTCT of HBV
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RR 0.41, 95% C1 0.28 — 0.60

4 RCTs with 789 pregnant mothers

28%

485 Vaginal delivery

Yang J. etal. Virol J. 2008: 100.
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No HBIG within 12 h HBIG + HBV vaccine

immunoprophylaxis of birth

Beasley RP. et al. Lancet 1981; 2.
Beasley RP. et al. Hepatology 1983; 3
Beasley RP. et al. Lacet 1983; 2

Lee C. et al. BMJ 2006; 332.



Intervention

Relative Risk of neonatal
HBYV infection

HBV vaccine

VS
Placebo

0.28 (95% Cl 0.2-0.4)

HBIG +HBV vaccine

VS
HBYV vaccine

0.54 (95% Cl, 0.41-0.73)

Lee C. et al. BMJ 2006; 332: 328-36.




P<0.001

[ ~N P<0.01

60 - 54% (~ \ N

50 1
40 -

NS
30 1

16.76%

Break through HBV infection>¢

20 -
10 -
0 -
513 HBeAg-positive HBIG+Vaccine Vaccine
mother,received n=723 n=1050
HBIG+vaccine HBeAg-negative

* Anti HBc positive at more than 24 months of age
- Chronicity rates : HBsAg positive rates among the anti HBC-positive Children > 24 months

Chen HL. et al. Gastroenterol. 2012 ; 773-81.



Anti HBs tested by 9 months of age |

—

HBs-negative
anti HBs > 10 miU/ml

1

No further medical
management

N
HBs-negative
anti HBs <10 miU/ml

!

Revaccinated with another
three-dose series

}

Retesting

1 to 2 months after the
final dose

Kumar A. Indian J Gastroenterol 2012: 43-54.



Immunoprophylaxis failure %
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Western

10-39%

China and Korea

Wiseman E. etal. Med J Aust. 2009.

Plitt SS. etal. Can J Public Health. 2007.

Andre FF. etal. J Med Virol. 1994.

Degli Esposti S. etal. Gastroenterol Clin North Am. 1994.

Wang Z. et al. J Med Viral 2003; 71(13): 360-6.



1043 mother-infant pairs
all infants received HBV vaccine and HBIG
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Immunoprophylaxis failure: HBsAg-positive at 9-12 months after
immunoprophylaxis or at infant age of 9-12 months

Zou H. etal. J Viral Hepat. 2011.
Shi Z. etal. Obestet Gynecol 2010; 116: 147-59.
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Drug FDA pregnancy | Experience in pregnant | Risk of birth Remarks
category? HBV mothers defects
Lamivuduine | C Two meta-analyses that No Recommended
included >15 randomized
controlled trials (RCTs)
Two cost-effectiveness
studies
Telbivudine B Two RCTs No Recommended
Tenofovir B No studies No May be
recommended
Entecavir C No studies In animal studies Not recommended
Adefovir C No studies In animal studies Not recommended

aPregnancy category B: Animal reproduction studies have failed to demonstrate a risk to the fetus and there are no adequate and well-
controlled studies in pregnant women, or animal studies have shown an adverse effect, but adequate and well-controlled studies in pregnant
women have failed to demonstrate a risk to the fetus in any trimester

Pregnancy category C: Animal reproduction studies have shown an adverse effect on the fetus and there are no adequate and well-controlled
studies in humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks

Kumar A. et al. Indian J Gastroenterol. 2012; 31(2): 43-54.




Newborn HBsAg seropositivity

Lamivudine Control
—Sludy or Subyroup  Events Total Events Total Welght M-H, Random, 95% C1 Year

Li 2003 1 43 a8 52 12.0%
Shi 2005 1 18 T.9%
Feng 2007 ) - 17 42 24.0%
Xiang 2007 1 21 5 18 11.0%
Shi 2009 3 49 10 43 18.1%
xu 2009 17 56 14 59 26.0%
Total (95% CI) 238 232 100.0%
Total events 31 (13%) 55 (23.7%)

Heterogeneity: Tau® = 0.67; Chi* = 11.65,df =5 (P = 0.04); I*= 57%

Test for overall effect: Z=2.09 (P = 0.04)

Newborn HBV DNA seropositivity

Lamivudine Control

=110 o = 3 BRLS - '
Shi 2008 2 21 8 18 12.19%
Feng 2007 9 48 19 42 40.3%
Shi 2009 1 49 5 43 T.5%
Ku 2009 7 56 24 59 40.2%
Total {(95% CI) 174 162 100.0%
Total events 19 (10.9%) 55 (34.6%)

Heterogeneity: Tau® = 0.00; Chi* = 0.68, df = 3 (P = 0.88); I = 0%
Test for overall effect; Z=4.99 (P < 0.00001)

Odds Ratio

0.13 [0.02, 1.08]
0.85 [0.05, 14.64]
0.29 [0.11, 0.78]
0.13 [0.01, 1.24]
0.22 [0.05, 0.84]
1.40 [0.61, 3.20]

0.38 [0.15, 0.94]

Odds Ratio

0.13[0.02, 0.74]
0.28 [0.11,0.72]
0.16 [0.02, 1.41]
0.21[0.08, 0.54]

0.22 [0.12, 0.40]

Shi Z. et al.
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Odds Ratio
’Qm. g5 Cl

0.01

0.1 1 10 100

Favours Lamivudine Favours Control

Obstet Gynecol. 2010 Jul;116(1):147-59.



Infant HBsAg seropositivity at age 9-12 months

Lamivudine Control Odds Ratio Odds Ratio

ACY ' 20ts = BNLS z p l=, B L gg i MANCOMm, Eﬁi‘h ﬂl _
Han 2005 5 35 59% 0.06 [0.00, 1.20] 2005 *— -
Li 2006 7 44 109% 0.15[0.02, 1.28] 2006 = —
Feng 2007 7 48 16 42 48.9% 0.28[0.10,0.77] 2007 ——
Yang' 2008 2 20 2 19 11.8% 0.94 [0.12, 7.48] 2008
Xu 2009 3 49 5 41 225% 0.47[0.11,2.10] 2009 —
Total (95% CI) 196 181 100.0% 0.31 [0.15, 0.63] b 4
Total events 13 (6.6%) 35 (19.3%)

Heterogeneity: Tau® = 0.00; Chi* = 3.07. df = 4 (P = 0.55); I* = 0%

. : - |
Test for overall effect: Z = 3.24 (P = 0.001) 001 01 1 10 100

Favours Lamivudine Favours Control

Infant HBV DNA seropositivity at age 9-12 months

Lamivudine Control Odds Ratio QOdds Ratio
nnte nta il g o] FANCIOM, S5 3= xt E"hm_,_

Feng 2007 7 48 16 42  457% 0.28 [0.10,0.77] 2007 L
Xu 2009 11 49 27 41 543% 0.15[0.06, 0.38] 2009 L
Total (95% Cl) 97 83 100.0% 0.20 [0.10, 0.39] i
Total events 18 (18.6%) 43 (51.8%)

s TRUR = - ChiZ = - - 2= 00 I . : |
Heterogeneity: Tau®* = 0.00; Chi* = 0.76, df = 1 (P = 0.38); I* = 0% 0.01 04 1 10 100

Test for overall effect: Z = 4.62 (P < 0.00001)

Favours Lamivudine Favours Control

Shi Z. et al. Obstet Gynecol. 2010 Jul;116(1):147-59.



Infant HBsAg positive at birth

Telbivudine Control

31 5 30 7.3%

Zhang 2009

.
Zhang 2010 B 60 18 60 26.0%
Zeng 2010 2 22 9 26 11.9%
Han 2011 13 136 28 94 478%
Yao 2011 1 28 5 30 7.0%
Total (95% Cl) 277 240 100.0%
Total events 24 (8.7%) 65 (27.1%)

Heterogeneity: Chi? = 0.28, df = 4 (P = 0.99), F = 0%
Test for overall effect: Z=5.18 (P < 0.00001)

All infants received HBIG and HBV vaccine

0.39[0.08, 1.84] 2009

0.33[0.14,0.78] 2010
0.26 [0.06, 1.09] 2010
0.32[0.18,0.59] 2011
0.21[0.03,1.72) 2011

0.31 [0.20, 0.49]

0.01 0 100

01 1 10
Favours telbivudine Favours control

Deng M. et al. Virol J. 2012; 9: 185



Infant HBV DNA-positive at birth

Telbivudine  Control
S LUy Of SUBGroup RS DL LHILE Hi
Zhang 2010 5 60 18 60 M0%
Zeng 2010 0 22 4 28 124%
Han 2011 0 13 9 M 336%
Total (95% CI) 218 180 100.0%
Tolal avants 5(2.3%)  31(17.2%)

Heterogeneity: Chi* = 2.14, df = 2 (P = 0.34); I* = 6%
Test for overall effect; Z = 4.14 (P < 0.0001)

All infants received HBIG and HBV vaccine

Rigk Ratio

L " I

0,18 [0.08, 0.40)

it

0.28[0.11,0.70] 2010
0.13[0.01,2.30] 2010 "

0.040.00,0.62] 2011 o

Risk Ratio

&
e e e
poo1 01 1 10 1000

Favours telbbvuding  Favours control

Deng M. et al. Virol J. 2012; 9: 185



Infant HBsAg-positive at 6-12 months

Telbivudine Control
= | . K dH L
RCTs
Zhang 2009 0 ch 4 30 14.3%
Zhao 2010 1 30 3 30 94%
Subtotal (95% CI) 61 60 23.7%
Total events 1(1.6%) 7 (11.7%)
Heterogeneity: Chi? = 0.39, df = 1 (P = 0.53); I* = 0%
Test for overall effect: Z = 1.86 (P = 0.06)
MRCTs
Zhang 2010 1 &l 11 60 34.5%
Ham 2011 Q 132 7 B8 282%
Yao 2011 0 28 4 30 13.6%
Subtotal (95% CI) 220 178 76.3%
Total evants 1 22
Heterogeneity: Chi# = 0.25, df = 2 (P = 0.88); I* = 0%
Test for overall effect; Z = 3.54 (P = 0.0004)
Total (95% CI) 281 238 100.0%
Total evants 2 (0.7%) 29 (12.2%)

Heteroganeity: Chi# =141, df =4 (P = 0.B4); IF=0%
Test for ovarall effect; £ = 408 (P = 0.0001)
Test for suboroun differences: Not annlicable

All infants received HBIG and HBV vaccine

(1= A

Risk Ratio

Risk Ratio
M-H, Fixgd, 95% CI

0.11 [0.01, 1.82]
0.33 [0.04, 3.03]
0.20 [0.04, 1.10]

20049
2010

0.00 [0.01, 0.68]
0.04 [0.00, 0.77]
0.12 [0.04, 2.11)
0.08 [0.02, 0.32]

2010
2011
2011

0.11 [0.04, 0.31]

—

e -

-

ks

.l
1

0002 04

110 500

Favours telbivudine  Fawvours control

Deng M. et al. Virol J. 2012; 9: 185



Telbivudine (n = 53)

Contral (n = 35) P
Prior to delivery
ALT 23.00 (7.50-80.80) 35.70(9.10-134.20) 006
% ALT normal A6 (BT%) 21 (60%) =001
HEV DMNA [logig /' mL) 2.68 (0.84) 7.684 (0.72) <001
% HBV DNA <500 ¢/mL 28 (B3%) 0 (0%) =001
HBeAg titer (S5/CO) B92.69 (0.33-1638.00) 1243.50 (130.03-1731.00) 001
HBeAg decline, n (%) 50 (94) 20(57) 1.000
HEeAg seroconversion, n (%) 1(2) 0 (0] 1.000
Week 28 postpartum
ALT 17.10 (5.60-92.50) 29.30 (9.10-320.00) 016
% ALT normal 48 (82%) 25 (7T1%) 008
HEV DMA [logip c/ml) 3.08 (2.48) 7.52(0.75) <001
% HBV DNA <500 c¢/mL 31 (58%) 0 [0%) <.001
HBeAg titer (S5/CO) 54.46 (0.34-1675.00) 1278.00 (130.03-1731.00) =001
HBeAg titer decline, n (%) 48 (81%) 19 (54%) =001
HBeAg seroconversion 8(15%) O (0%) 020

MOTE. Data are median (range), except where otherwise noted.

5/C0, signal /cutoff.

All mothers had HBeAg positive, HBV DNA > 6 log copies/ml and elevated ALT at baseline

Telbivudine treatment started from 12 to 30 weeks gestation
13/53 mothers dlscontinued Ldt after delivery

Pan CQ. et al. Clin Gastroenterol Hepatol. 2012;10:520-26.




Infants from

telbivudine Infants from
group control group
Mumber of infants (n = 54)°8 in = 35]) tor x° =
At birth
HBeAg-positive 54 (100%) 35 (100%)
HBsAgpositive 2 (4%) 8 (23%) f.811 .012
HBY DMNA detectable 0 3 (9%) 4.790 029
At 28 whks
HEBeAg-positive o 3 4.790 029
HBsAgpositive 0O 3 4. 790 029
HEBY DMA detectable 0 3 4.790 029
Sensitivity analysis 0% (0/54) 8.6% (3/35) 4.790 .029
ITT analysis 3.7T%(2/84) 17.0% (6/35) 4.688 .030

MOTE. MTCT rate at 28 weeks.
A set of twins were included in the telbivudine group.

Pan CQ. et al. Clin Gastroenterol Hepatol. 2012;10:520-26.



11 Asian mothers received TDF at median gestational age of 29 (28-32)
weeks

20

151

8.87 + 0.45
10 1

5.25+1.79

Serum HBV DNA level, log copies/ml

5 i
0 - ] .
Baseline At delivery Infants with
HBsAg +ve at
28-36 weeks
after birth

* No obstetric complication or birth defect
* 8/11 mothers discontinued TDR 0-12 weeks postpartum without severe ALT flare

Pan CQ. etal. Dig Dis Sci. 2012.



Proportion of
defects
reported with an
exposure to:

Earliest trimester of exposure

1st trimester birth
defects/live births

2nd/3rd trimester
birth defects/live
births

Lamivudine 122/3966 (3.1%) 17816427 (2.8%)
Tenofovir 27/1219 (2.2%) 15/714 (2.1%)
Telbivudine 0/28 0/323
Adefovir dipivoxil 0/43 0/0
Entecavir 1/30 0/2

Any NRTI 165/5582 (3.0%) 216/7772 (2.5%)
General population 2.7%

Nus in pregnancy safety data




Author No. of | Population Prophylaxis | Infected or failed P
infants seroconversion to
antiHBs
BF (%) | FF (%)
Beasley et al 147 USA, Taiwan | No 53 60 NS
(China)
Tseng et al 170 Hong Kong HBIG + Vx 7 6 NS
(China)
De Martino et al 85 Italy Vx 4.6 3.2 NS
Hill et al 369 USA HBIG + Vx 3 0.06

BF: Breastfeeding; FF: Formula feeding; HBIG: Hepatitis B immune globulin; NS: Nonsignificant

Petrova M. et al. World J Gastroenterol. 2010; 16(40): 5042-46.




HBsAg+ve pregnant women

]

1st trimester check: LFTs,CBC, INR
HBeAg, HBeAb, HBV DNA levels

]

2nd trimester (at 24-28 weeks)
check: ALT , HBV DNA levels

if active disease or advanced
fibrosis : consider treatment with
tenofovir or telbivudine

P

HBV DNA
<2,000,000 IU/ml
(107 copies/ml)

monitor

Previous child*HBV infection
— y —
No Yes*
I N\
HBV DNA

>2,000,000 IU/ml
(107 copies/ml)

Regardless of maternal
HBV DNA levels

Consider treatment with telbivudine or
tenofovir at 26-32 weeks

Stopping therapy at

HBIG and HBV vaccine given to newborn
within 12 h. and complete vaccination

Postpartum monitoring for flare in mothers

1 month post partum

[ 2\
Yes No
Breastfeeding Formula feeding

* Individual consideration after discussion about risk and benefits with mother







