Should we treat hepatitis B positive
pregnant women to prevent mother
to child transmission?

Daniel Shouval
Liver Unit
Hadassah-Hebrew University Hospital
Jerusalem, Israel

VHPB Vienna June 1-2, 2017



Background |

*Pregnancy is generally well tolerated in women with chronic
HBYV in the absence of advanced liver disease

*HBV associated risks exist for the mother and the newborn

*The use of anti-viral therapy in prevention of MTCT has been
controversial

» The mother*:

Pregnancy is considered to be an immune tolerant state and is
associated with high levels of adrenal corticosteroids that may
modulate immune response and lead to a flare (especially post-

partum). In a prospective study that followed 126 women during pregnancy
and the PP period, 2 patients developed a flare during pregnancy ;27 (25%)
developed a flare in the post-partum period*.

» The newborn**
Vertical transmission of HBV and potential consequences

*Giles M, et al.Gut. 2015;64:1810-5. **Hyon MH et al. Alim Pharmacol Ther 2017;45:1493
Brown SB et al. Hepatology 2016;63:319. AASLD 2016 and EASL 2017 guidelines




Background Il

Mother-to-child transmission may occur in utero, at the
time of birth, or after birth (most infections occur at or
before birth)

Infection rates of infants born to HBsAg+ /HBeAg+ mothers may reach
90% in infants not receiving HBIG and
hepatitis B vaccination at birth

Passive / active immunization of the newborn within
12 hours of delivery has reduced the risk of HBV
transmission by~ 85- 95%

Yet, immuno-prophylaxis fails in 10-30% of infants born to
mothers with a viral load >10° IU/ml

Major risk factors for vertical transmission include :
o High viral load
o HBeAg +

Amniocenthesis
Pre-mature rupture of membranes
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The authors of the WHO 2015 guideline on
prevention of HBV In pregnancy have not

been able to reach a unanimous decision
regarding anti-viral treatment during pregnancy
at a time when the randomized Chinese study
has not been completed yet



Anti-viral agents tested for prevention of MTCT

Clinical issues

FDA approved indication”

Mutant to resistance rate

Preventive efficacy
against MTCT®

Major congenital anomaly
or fetal death

Risk summary and
clinical consideration®

Previous FDA pregnancy
category*

Previous meta-analysis
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Lamivudine (GlaxoSmithKline,
Middlesex, United Kingdom)

Chronic hepatitis B in patients 12 years
of age or older

Resistant mutations occur in 20% after
a year, 70% after 5 years>%%*

67%-78%1849-51

Mot significant compared to control

2.8% (208/7311) birth defects in fetus,
Lactic acidosis and severe
hepatomegaly with steatosis,
Exacerbation of hepatitis B after
discontinuation of treatment, Risk of
emergence of resistant HIV-1
infection, Risk of emergence of
resistant HBY infection

C

Shi et al. 2010*°, Han et al. 201171,
Wang et al. 2016, Njei et al.
2016°°, Brown et al. 2016

Telbivudine (Norvatis, Basel,
Switzerland)

Chronic hepatitis B in adult patients
with evidence of viral replication and
either evidence of persistent elevation
of serum ALT or histologically active
disease

Resistant mutations occur in 5% after a
year, 22% after 2 years>%434¢

77%-94%185052-54

Mot significant compared to control

0% (0/9) birth defects in fetus, Lactic
acidosis and severe hepatomegaly
with steatosis, Severe acute
exacerbations of hepatitis after
discontinuation of treatment,
Myopathy, Peripheral neuropathy

Deng et al. 20124, Liu et al. 20133,
Lu et al. 201477, Wang et al. 2016,
Njei et al. 2016°°, Brown et al.
2016

ANlimoant Dharmacral Thoar ON17-NE-1 /107

Tenofovir (Gilead Sciences, Foster
City, CA, USA)

Chronic hepatitis B in adults

0% after 6 years>>-4736:57
77% (current study)

Mot significant compared to
control group (current study)

2.0% (28/1412) birth defects in
fetus, Lactic acidosis and severe
hepatomegaly with steatosis,
Severe acute exacerbation of
hepatitis, Mew onset or
worsening renal impairment,
Bone effects, Immune
reconstitution syndrome

B

Wang et al. 2016°>%, Brown et al.
2016



Table 1 Food and Drug Administration pregnancy categories

for nucleos(t)ide analogues for hepatitis B

Drug Pregnancy category*
LdT E

LAM

Entecavir

Adetovir

(Pegylated) interferon

SO S N--

LdT: Telbivudine; TDF: Tenotovir; LAM: Lamivudine.

*Category B: Animal studies without demonstrable risk to fetus
Category C: Adverse risk to fetus in animal studies



What is the evidence regarding
efficacy of prevention of MTCT via
anti-virals in HBsAg+ women

Supporting data in tables of AASLD guidelines 2016
Mainly based on Brown RS et al. Hepatology Volume 63: 319-
333, 2016



Antiviral therapy in chronic hepatitis B viral infection during pregnancy: A
systematic review and meta-analysis- Study selection process (N=3622)

[ 734 citations obtained by the search stralegy ]

579 citations

> excluded by screening
titles/absiracis

h 4
[ 155 Full-text articles assessed for eligibility ]
145 Full text articles excluded due to:
16 studies added by 30 Dhifferent populations: Co-
cross referencing imfection with HIV, HCY, HDV: Not
pregnant population; acute HBY
infection

27 Different interventions

45 Mo outcome of interest

24 Review  articles, conference
absiract and reports

5 studies compared antiviral to HBIG

\

h 4

26 studies included in the systematic review

(10 RCTs and 16 non-randomized studies)

Brown RS et al.Hepatology V 63, 1319-333, 2016



Antiviral therapy in chronic hepatitis B viral infection
during pregnancy: A systematic review and
meta-analysis- Study selection process (N=3622)

Conclusions:

» Anti-viral therapy reduced MTCT by ~70%, at 6-
12m PP as defined by:
— infant HBsAg+ (RR=0.3,95% CI 0.2-0.4)
— infant HBV-DNA positivity (RR=0.3,95%CI 0.2-0.5)

 Telbivudine showed higher rates of HBV-DNA
suppression, ALT normalization and HBeAg
seroconversion compared to lamivudine

* Tenofovir —insufficient controlled outcome data

« Short-term safety was confirmed to mother and
child

Brown RS et al. Hepatology 63, 319-333, 2016



Supporting Table 5:

BUT.....

Evidence summary for efficacy and safety of antiviral therapy in management of chronic HBV infection during pregnancy:

Intervention Outcome N2 of participants Quality of the Relative effect
(Follow up) (Study design) evidence (95% Cl)
(GRADE)
Infant outcomes: /-\
Any antiviral vs none Infant HBsAg seropositivity 737 (33 [aslae RR 0.26
(6-12 m) (8 RCTs) ODERA:& (0.16 to 0.44)
Infant HBsAg seropositivity 1190 OO0 RR0.21
(6-12 m) (9 observational studies) VERY LOW (0.12 to 0.38)
Infant HBV DNA positivity 496 epoo” RR 0.31
(6-12 m) (5 RCTs) / LOW \ (0.20 to 0.49)
Infant HBV DNA positivity 90 OO0"™ RR 0.38
(6-12 m) (1 observational studies) VERY LOW (0.17 to 0.84)
Congenital malformation rate 1154 COO™ RR0.88
(4 observational studies) VERY LOW (0.21 to 3.62)
Prematurity rate 812 SO0 RR0.73
(5 observational studies) VERY LOW {0.35 to 1.53)
Lamivudine vs None Infant HBsAg seropositivity 444 beaO* RR0.29
(6-12 m) (5 RCTs) MODERATE (0.15 to 0.56)
6-12 months
Infant HBsAg seropositivity 662 OO0 RR 0.12
(6-12 m) (5 observational studies) VERY LOW {0.03 to 0.45)
6-12 months
Infant HBV DNA positivity 322 HHOO RR 0.34
(6-12 m) (3 RCTs) LOW (0.21 to 0.56)
6-12 months
Infant HBV DNA positivity 90 GoOO0O™ RR 0.38
(6-12 m) (1 observational study) VERY LOW (0.17 to 0.84)
6-12 months
APGAR score 289 \ ecoo®/ Means differences




(2 observational studies) MW 0.012
(-0.75 to 0.47)
Congenital malformation rate 493 / EBiJC;;b\ RR 0.84
(2 observational studies) VERY LO (0.09 to 7.4)
Prematurity rate 493 GOO0O RRO.84
(2 observational studies) VERY LOW (0.09 to 7.4)
Telbivudine vs control Infant HBsAg seropositivity 293 asTasler 'y RR0.23
(6-12 m) (4 RCTs) MODERATE (0.10 to 0.52)
6-12 months
Infant HBsAg seropositivity 309 eoOO! RR 0.06
(6-12 m) (2 observational studies) VERY LOW (0.01 to 0.49)
6-12 months
Infant HBV DNA seropositivity 174 oo™ RR 0.13
(6-12 m) (2 RCTs) LOW (0.03 to 0.55)
6-12 months
APGAR score 815 poOOO" Means
(3 observational studies) WERY LOW difference:0.009
(-0.048 to 0.03)
Prematurity rate 220 doOO* RR 0.28
[ 1 observational study) WVERY LOW {0.01 to 6.76)
Tenofovir vs control Infant HBsAg seropositivity 219 HOOO* RR0.22
(6-12 m) (2 observational studies) VERY LOW {0.07 to 0.70)
Congenital malformation rate 122 SOOO* RR1.7
(2 observational studies) \ WVERY LOW {0.01 to 28.8)
Prematurity rate 78 \ SOOO* RR 1.07
(1 observational study) WVERY LOW (0.05 to 25.21)
Telbivudine vs lamivudine | Infant HBsAg seropaositivity 684 \ OO0™ RR 0.98
(at birth) (2 observational studies) WVERY LOW ({0.65 to 1.48)
Prematurity rate 387 GOO0? RR 1.89
(1 observational study) WVERY LOW, {0.55 to 7.21)
Tenofovir vs Lamivudine | Infant HBsAg seropaositivity 87 \ @li')i'}fj RR 2.93




(at birth) (1 observational study) oW {0.12 to 70.08)
Congenital malformation rate 111 EB{';“:'LRX: RR 0.46

(1 observational study) WVERY LO (0.04 to 4.9)
Prematurity rate 111 eOOo! RRO.3

(1 observational study) VERY LOW {0.03 to 2.84)

Maternal Outcomes:

/

\

Lamivudine vs control

Maternal HBV DNA suppression 185 BoOOO™ RR 57.14
(before delivery) (1 observational VERY LOW (3.54 to 921.41)
study)
Maternal HBV DNA suppression 581 BOOO™ RR 70.93
(4-8 weeks postpartum) (2 observational VERY LOW (8.53-589.96)
studies)
ALT normalization 349 GO00™ RR 1.3
(before delivery) (2 observational VERY LOW (0.74 to 2.31)
studies)
Postpartum hemorrhage rate 115 B0 RR 0.96
(1 RCT) LOW (0.7 to 1.31)
Postpartum hemorrhage rate 514 BoOO™ RR 0.99
(3 observational VERY LOW (0.78 to 1.26)
studies)
Cesarean section rate 115 oBOO™ RR 0.96
(1 RCT) LOW (0.71t0 1.3)
Cesarean section rate 514 SO RR 1.08
(3 observational VERY LOW (0.89 to 1.31)
studies)
Elevated Creatinine kinase rate 185 @W RR 2.9




(1 observational VER W (0.12 to 72.03)
study)
Telbivudine vs control Maternal HBN DNA Suppression 537 BoOOO™ RR52.83

(before delivery) (3 observational VERY LOW (10.66 to 261.82)
studies)

Maternal HBN DNA Suppression 685 SOOO™ RR 101.94

(4 weeks postpartum) (2 observational VERY LOW (14.4 to 721.83)
studies)

Maternal HBN DNA Suppression 88 BoOOO™ RR 42.0

(28 weeks postpartum) (1 observational VERY LOW (2.65 to 664.73)
study)

ALT normalization 161 QOOC? RR 1.46

(before delivery) (2 observational VERY LOW (1.18 to 1.8)
study)

ALT normalization 88 ®O00? RR 1.59

(4 weeks postpartum) (1 observational VERY LOW (1.1to 2.31)
study)

ALT normalization 88 ®O00? RR1.29

(28 weeks postpartum) {1 observational WVERY LOW {1.04 to 1.62)
study)

Maternal HBeAg loss 708 SO0’ RR 1.67

(before delivery) (2 observational VERY LOW {1.25 to 2.24)
studies)

Maternal HBeAg loss 88 BOOC? RR 1.64

(4 weeks postpartum) (1 observational WERY LOW {1.24 to 2.15)

)




study)

Maternal HBeAg loss 28 00 RR 1.67
(28 weeks postpartum) (1 observational ERY LO {1.22 to 2.29)
study)
Maternal HBeAg seroconversion 708 OO0 RR2.9
(before delivery) (2 observational VERY LOW (0.31 to 27.58)
studies)
Maternal HBeAg seroconversion 88 ’ OO0 RR 3.33
(4 weeks postpartum) (1 observational VERY LOW (0.16 to 67.42)
study)
Maternal HBeAg seroconversion 88 SOOOCH RR 11.33
(28 weeks postpartum) (1 observational VERY LOW (0.67 to 190.29)
study)
Cesarean section rate 318 OO ON RR 1.17
(2 observational VERY LOW {0.64 to 1.25)
studies)
Postpartum hemorrhage 308 OO0* RR 0.90
(2 observational VERY LOW {0.64 to 1.25)
studies)
Elevated creatinine kinase rate 637 OO0* RR 12.78
(1 observational VERY LOW (0.69 to 236.44)
study)
Tenofovir vs control 163 s
Maternal HBN DNA suppression (S observational EII?FW I1_D1W 9 2:? 4;'2'; -
(at delivery) studies) (9-26 t0 222.48)

N




Maternal HBeAg seroconversion

118
(1 observational

RR 6.33
(0.33 to 119.97)

(at delivery) studies)
ALT normalization 45 SoO00™ RR 1.3
(before delivery) (1 observational VERY LOW (0.89 to 1.88)
study)
Cesarean section rate 78 00N RR 1.72
{1 observational WERY LOW (0.41 to 7.21)
study)
Postpartum hemorrhage 78 BOO0" RR 0.57
(1 observational VERY LOW (0.15 to 2.19)
study)
Elevated creatinine kinase rate 45 @oOOO™ RR 3.41
(1 observational WVERY LOW {0.15 to 79.47)
study)
Telbivudine vs Maternal HBV DNA suppression 387 BOOO? RR 1.83
Lamivudine (before delivery) (1 observational VERY LOW (1.28 to 2.61)
study)
Maternal HBV DNA suppression 303 BoOOO™ RR 1.24
(4 weeks postpartum) (1 observational WVERY LOW (0.78 to 1.97)
study)
Maternal HBeAg loss 310 BoOOO™ RR 1.05
(before delivery) (1 observational VERY LOW (0.05 to 21.49)
study)
Maternal HBeAg seroconversion 310 RR 0.63

(before delivery)

(1 observational

\@'\. A .—"\/

N




study) WVE W (0.03 to 15.21)
Cesarean section rate 387 GOO0* RR 1.05
(1 observational WVERY LOW (0.86 to 1.3)
study)
Maternal Elevated Creatinine kinase 318 oo on RR 1.91
(1 observational WVERY LOW (0.1 to 34.96)
study)
Tenofovir vs Lamivudine Cesarean section rate 111 EOO0* RR 0.76
(1 observational WVERY LOW {0.36 to 1.62)
study)
~—"

Footnotes:

1. Increased risk of bias

2. Inconsistency
3. Indirectness
4. Imprecision




Results |

N=1504 mother-infants pairs in 11 controlled studies who
received NUCs (lamivudine, telbivudine, and tenofovir. ) during
3'd trimester of pregnancy

Antiviral therapy started between weeks 28-32 of pregnancy.

No studies have addressed the duration of therapy (stopping
at delivery or after)

Significant reduction in MTCT (RR, 0.32; 95% CI: 0.23-0.46).

Whole-body bone mineral content of tenofovir-exposed infants
born to HIV+ mothers was 12% lower than for unexposed
Infants

Although there is no high-quality evidence comparing these
antiviral agents, tenofovir is considered a preferred choice,
owing to its antiviral potency, the available safety data of use
during pregnancy, and concerns for resistance with the other
antiviral agents

Women need to be monitored for flares if antiviral therapy is
discontinued during pregnancy or early after delivery



~ Results I |
No significant differences were found in the

congenital malformation rate, prematurity rate,
and Apgar scores.

Compared to controls, lamivudine or telbivudine
Improved maternal HBV DNA suppression at
delivery and during 4-8 weeks' postpartum follow-

up.

Tenofovir showed improvement in HBV DNA
suppression at delivery.

No significant differences were found in
postpartum hemorrhage, cesarean section, and
elevated creatinine kinase rates.

Antiviral therapy reduced MTCT, as defined by
iInfant HBsAg+ (RR = 0.3, 95%, CI 0.2-0.4) or infant
HBV DNA+ (risk ratio = 0.3, 95%,Cl 0.2-0.5) at 6-12
months.



Treatment of CHB In Pregnancy
AASLD recommendations 2016 (1)

8A. The AASLD suggests antiviral therapy to
reduce the risk of perinatal transmission of
hepatitis B in HBsAQ-positive pregnant
women with an HBV DNA level >200,000
|U/mL (conservative recommendation).
Quality/Certainty of Evidence: Low

Strength of Recommendation: Conditional



Technical Remarks aasLD recommendations 2016 (II)

The Infants of all HBsAg-positive women
should receive iImmunoprophylaxis (HBV
vaccination = hepatitis B immunoglobulin.

The only antivirals studied in pregnant
women are lamivudine, telbivudine, and
tenofovir.

Antiviral therapy was started at 28-32 weeks
of gestation in most of the studies.

Antiviral therapy was discontinued at birth to
3 months postpartum in most of the studies.
With discontinuation of treatment, women
should be monitored for ALT flares every 3
months for 6 months



Technical Remarks AASLD recommendations 2016 (lI)

* For pregnant women with immune-active hepatitis
B, treatment should be based on
recommendations for non-pregnant women.

« Breastfeeding is not contraindicated. These
antivirals are minimally excreted in breast milk and
are unlikely to cause significant toxicity. The
unknown risk of low-level exposure to the infant
should be discussed with mothers.

« There are insufficient long-term safety data in
Infants born to mothers who took antivirals during
pregnancy and while breastfeeding. However,data
are available from treated HIV pregnant women
.(cave-bone density post TNF)

« (C-section is not indicated owing to insufficient data
to support benefit



Technical Remarks AASLD recommendations 2016 (1V)

B. The AASLD recommends against
the use of antiviral therapy to reduce
the risk of perinatal transmission of
hepatitis B in the HBsAg-positive
pregnant woman with an HBY DNA
<200,000 1U/mL.

Quality/Certainty of Evidence: Low
Strength of Recommendation: Strong



EASL 2017 Guidelines - Recommendations

e Screening for HBsAg in the first trimester of pregnancy
is strongly recommended (Evidence level 1, grade of
recommendation 1).

e In a woman of childbearing age without advanced fibro-
sis who plans a pregnancy in the near future, it may be
prudent to delay therapy until the child is born
(Evidence level II-2, grade of recommendation 2).

e Pregnant women with CHB and advanced fibrosis or cir-
rhosis, therapy with TDF is recommended (Evidence
level 11-2, grade of recommendation 1).

¢ In pregnant women already on NA therapy, TDF should
be continued while ETV or other NA should be switched
to TDF (Evidence level 11-2, grade of recommendation 1).

e In all pregnant women with high HBV DNA levels
(=200,0001U/ml) or HBsAg levels =4 logqlU/ml,
antiviral prophylaxis with TDF should start at week
24-28 of gestation and continue for up to 12 weeks
after delivery (Evidence level 1, grade of recommenda-
tion 1).

e Breast feeding is not contraindicated in HBsAg-positive
untreated women or on TDF-based treatment or
prophylaxis (Evidence level Ill, grade of recommenda-
tion 2).




200 Eligible pregnant women
underwent randomization

100 Were assigned to control group 100 Were assigned to TDF group

3 Withdrew consent before
taking the first dose of TDF
12 Withdrew consent before
delivery 1 Withdrew consent before

delivery
1 Lost fetus before delivery

88 Mothers gave birth to 88 infants 95 Mothers gave birth to 95 infants

2 Mother—infant dyads were
lost to follow-up owing to
relocation to another city

1 Infant died from trauma

88 of 100 Mothers and 88 of 88 infants 92 of 97 Mothers and 92 of 95 infants
completed the study completed the study

The NEW ENGLAND
¢=>/ JOURNAL of MEDICINE




Characteristics of the Mothers and Infants
TDF to Prevent Hepatitis B Transmission in Mothers with High Viral Load:
Multicenter, open-label,randomized,parallel group trial

Table 1. Characteristics of the Mothers and Infants.*

Characteristic TDF Control

Maternal characteristics at baseline

No. of women 97 100
Age —yr 27.4+3.0 26.8+3.0
Gravidity 1.0£0.2 1.0+0.2
HBV DNA — logyo 1U/ml 8.2+0.5 8.0+0.7
Alanine aminotransferase — U/litery 23.0+22.4 20.5+15.4
Infant characteristics at birth
No. of infants 95 88
Gestational age — wk 39.2+1.0 38.9+1.3
Delivery by means of cesarean section — no. (%) 47 (49) 50 (57)
Length —cm 50.1+1.1 50.2+1.8
Head circumference — cm 33.2+3.6 33.5+3.4
Weight — kg 3.6x+2.7 3.410.5
Apgar score at 1 min 9.6+1.0 9.7+0.7
Laboratory variables::
Alanine aminotransferase — U/liter 14.1+9.5 15.0+20.8
Positive for hepatitis B e antigen — no. (%) 73 (77) 85 (97)
Positive hepatitis B surface antigen — no. (%) 6 (6) 4 (5)
Detectable HBV DNA — no. (%) 3(3) 15 (17)

* Plus—-minus values are means +SD. The only significant differences between the two groups were positivity for hepati-
tis B e antigen at birth (P<0.001) and detectable hepatitis B virus (HBV) DNA at birth (P=0.002). TDF denotes tenofo-
vir disoproxil fumarate.

" The upper limit of the normal range for maternal alanine aminotransferase is 40 U per liter.

- Blood samples were obtained from the newborns’ peripheral vein or artery. The lower limit of detectable HBV DNA was
20 IU per milliliter. The upper limit of the normal range for alanine aminotransferase in infants is 40 U per liter.

Pan CQ et al. N Engl J Med 2016;374:2324-2334. e NEW ENGLAND

JOURNAL of MEDICIN



Rate of Hepatitis B Virus (HBV) Infection among Infants.

30+
B Per-protocol analysis [l Intention-to-treat analysis
o & P—0.007
-
2 | I
T 204
5]
b= P=0.01
m 15-
I
=
3 10+
3
= 5
1]
£ s
O -
0
N=0/92 N=5/97 N=6/88 N=18/100
TDF Group Control Group

Pan CQ et al. N Engl J Med 2016;374:2324-2334. e NEW ENGLAND

JOURNAL of MEDICIN



Summary



Case series: TDF for prevention of MTCT of HBV

Study
[ ear)

Pan et al.
(zo12)*!

Tsai et al.
{20145

Hu et al
(2015

Koruk
et al.
(2015

Wang
et al
(2005)*%

Number
of case

11

22

17

36

48

Country
(Ethnicity)

USA (Asians)

ISA (Pacific
island
ancestry/
Asians)

China
(Asians)

Turkey
(Turkish)

China
(Asians)

Inclusion criteria

HBeAg positive+
HBY DMA=10*
copies/mL

HEV DNA=10%
copies/mL

Previous
lamivudine
or telbivudine
resistance,
HBV DNA-10*
copies/mL

HEV DNA>10"
copies/mL
(or women who
accepted antiviral
treatment with
HEV DNA < 107
copies/mL)

Previous lamivudine  Tenofovir

resistance+HBY
DMNA>10°1U /mL

Interventions
on mother

Mean age
(years)®

Tenofovir 29 (23-45)
(Gestation

week 28-32+

HBIG+

Vaccination

Tenofovir (Median
gestation week
at 31) +HBIG +
Vaccination

28475

Tenofovir
(Gestation
week 281+
HEBIG+
Vaccination

Tenafovir MR
(Median
gestation
week at 22+
HBIG+
Vaccination

293138
(Gestation

week 24-28H

HBIG+

30.6 (23-45)

Maternal HBV DNA level
HBeAg Before
(%) intervention Before delivery
100% B.B7 +045l0g,0 5.2541.7%0g10
copies/mL copies/mL
100% 8.99+1.98logio 5.44-£1.06 logia
copies/mL copies/mlL
94.1% 5.9 (42-7.2) logys MR (B2.4% of
copies/mL participants
had HBV DMA
levels <500
copies/mL)
MR NR MR
93.8%  7.534081 2.304+1.96 logio
logialll/mL 1L mL

Hyun MH et al. Aliment Pharmacol Ther 2017;45:1493

Serious adverse
MTCT case® events
MNaone MNomne
1 case; the 1 case of
mother was hypospadias
treated with
tenofovir for
only 17 days
due to non-
compliance
with prenatal
care
MNaone 1 case of
postpartum
hemarrhage,
1 case of
patent
foramen ovale,
1 case of
congenital
dislocation of
the right knee
1 case, HBY MNone
DMA 152 000
000 copies/mL,
Began Temofovir
at gestational
week 28
Mone Mone



Systematic Review With Meta-analysis on efficacy

Study (Year)
RCT

Pan et al.
{2016)*

MRCT

Celen et al.
{2013*

Greenup et al
(20145

Chen et al.

o157

Samadi
Kochaksaraei
et al. (2015

and safety of TDF in Prevention of MTCT

Country
(Ethnicity)

China
{Asians)

Turkey
{Asians)

Australia
{Asians)

Taiwan

(Asians)

Canada
{Asians,
Africans,
and
athers)

Study design

RCT (Multicentre
trial of 5
geographic
regions in China)

MRCT (Retrospective
chart review of six
hospitals in Turkey)

MRCT (Multicentre
prospective cohort
study in Australia)

MRCT (Multicentre
prospective cohort
of 14 collaborative
hospitals in Taiwan)

MRCT (Single centre
prospective cohort
study in Canada)

Inclusion criteria

HBeAg positive + HBY
DMA=2:10% 1U/mL

Same as above

HBeAg positive+r HBY
DMA=Zx10° IL/mL

Same as above

HEW DMA=1071IU/mL

Same as above

HBeAg positive+r HBY
DNAz10™ IU/mL
Same as above

HEBV DMNA=107IU/mL

HEV DMA=1071U/mL

Participants
(Mother:
Infant)

9795

100:88

21:2

24:23

5844

2010
62:65

26:36
23:24

138:144

Interventions on mother

Tenofovir (Gestation
week 30-32 to
post-partum week 4)

Controf

Tenofovir (Gestation
week 18-27 to
post-partum week 4)

Control

Tenofovir (Gestation
week 32 to

post-partum week 12}

Control

Tenofovir (Gestation
week 28 to
post-partum week 4)

Control®

Tenofovir (Gestation
week 28-32 to

piost- partum week 12}

Controf

Hyun MH et al. Aliment Pharmacol Ther 2017;45:1493

Interventions on
infant

HEBEIG+Vaccination

HEBIG+Vaccination

HEIG+Vaccination

HEBIG+Vaccination

HEBIG+Vaccination

HEIG+Vaccination

HEBIG+Vaccination

HEIG+Vaccination

HEIG+Vaccination

HEBIG+Vaccination

Maternal

Age
(years)®

274430

26.8+3.0

28.244.1

269429

30.0+8.5

28.0+£5.3
325433

32,4431
30 (2B8-34)

32 (29-36)

HBeAg

1008

100%

1002

1008
5%

1008
1008

1002
0%

Risk of bias®

High (Open
label study
design)

Low

Low

Lo

High



Meta-analysis :Maternal efficacy outcomes and
MTCT rates of clinical trials

MTCT rate

Maternal efficacy outcomes

Newborn within 24 hours

Infants within 6-12 months

Study (Year) Interventions HBV DNA ALT HBeAg HBsAg
(Mumber of M:I) suppression? normalization  seroconversion  positive
Pan et al. (2016)*%
Tenofovir (97:95) 68.0% (66/97) NR 1% (1/97) 6.2% (6/97)
Control® (100:88) 2.0% (2/100) NR 3% (3/100) 4.0% (4/100)
Celen et al. (201377
Tenofovir (21:21) 61.9% (13/21) 809% (17/21) NR MR
Control® (24:23) 0% (0/24) 62.5% (15/24) NR NR
Greenup et al. (2014)*
Tenofovir (58:44) MR NR NR NR
Contral® (20:10) MR NR MR NR
Chen et al. (2015)*
Tenofovir (62:65) ?8.4% (61/62) NR 4.8% (3/62) 10.8% (7/65)
Control® (56:56) 1.8% (1/56) NR 0% (0/56) 17.8% (10/586)
Samadi Kochaksaraei et al. (2015)*%
Tenofovir (23:24) MR MR NR MR
Control® (138:146) MR NR NR MR
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HBV DNA
positive

3.1% (3/97)
15.0% (15/100)

NE
NR

NE
NR

6.2% (4/65)
31.5% (17/56)

NE
NR

HBsAg positive

5.2% (5/97)
18.0% (18/100)

0% (0/21)
8.3% (2/24)

2.3% (1/44)
20.0% (2/10)

1.5% (1/65)°
10.7% (6/56)°

0% (0/12)
1.3% (1/73)

HBV DNA
positive

NRE
NE

NE
NR

NR
NR

NRE
NR

NR
NR



Maternal and fetal safety outcomes of clinical trials

Maternal safety outcomes Fetal safety outcomes
Study (Year) Low birth
Interventions Tenofowir Postpartum Congenital Preterm birth  weight
(Mumber of M:1) tolerability® CK elevation®  Cr elevation®  ALT flare' CS rate hemorrhage  malformation  rate (<2500 g) Fetal death
Pan et al. (2018)**
Tenofovir (97:95)  1.0%(1/97) 72% (7/97) 0% (0/97) 52% (5/97)  4BS%47/97)  41% (4/97)  21%(2/950'  2.1% (2/95) NR 1.1% (1/95)
Control® (100:88)  N/A 0% (0/100) 1.0% (1/100) 6.0% (6/100) 500%(50/100) 4.0% (4/100) 11%(1/8BF  1.1% (1/88) NR 0% (0/BE)
Celen et al. (2013)*7
Tenofovir (21:21) 0% (0/21)  48% (1/21) MR 48% (1/21)  NR NR 0% (0/21) MR 48% (1/21) 0% (0/21)
Control® (24:23) N/A 0% (0/24) MR 0.0% (0/24) NR MR 0% (0/23) NR 43% (1/23)  4.2% (1/24)
Greenup et al. (201472
Tenofovir (58:44)  69% (4/58) NR MR NR 172%(10/58) B.A% (5/58) 23%(1/44)°  23% (1/44)  45%(2/44) 0% (0/44)
Contral® (20:10) N/A NR MR NR 10.0% (2/20) 15.0% (3/20) (0% (0/10) 0% (0/10) NR 0% (0/10)
Chen et al. (2015**
Tenofovir (62:65) D% {0/62)  NR NR 3.2% (2/62)  435%(27/62) NR 1.5%(1/65)*  7.7% (5/65) NR 0% (0/65)
Control® (56:56) N/A NR MR 125% (7/56) 304%(17/56) NR 0% (0/56) 3.6% (2/56) NR 0% (0/56)
Samadi Kochaksaraei et al. (2015)*
Tenofovir (23:24)  NR NR NR MR 33.3%(8/24) MR 0% (0/24) B83% (2/24)  B3%(2/24) 0% (0/24)
Control® (138:146) N/A MR MR NR 247% (36/146) MR 07%(1/146° 21% (3/146) NR 0.7% (1/146)
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Should we treat hepatitis B positive
mother to child pregnant women to prevent
transmission?

*The simple-short answer Is - yes
but

*High quality evidence is limited

*Most data are derived from studies In
HBeAg+ pregnant women(Asia,
genotype C)
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