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Hepatitis B Perinatal
Transmission

 If mother positive for HBsAg and HBeAg
— 70%-90% of infants infected
— 90% of infected infants become chronic carriers
 |f positive for HBsAg only

— 20% of infants infected
— 90% of infected infants become chronic carriers



Risk of Chronic HBV Carriage
by Age of Infection
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Chronic Hepatitis B
Virus Infection

Chronic viremia
Responsible for most mortality
Overall risk 10%
Higher risk with early infection



Age of Infection of Acute and
Chronic Hepatitis B Virus Infection
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Strategy to Eliminate Hepatitis B
Virus Transmission - United States

* Prevent perinatal HBV transmission

* Routine vaccination of all infants

e Vaccination of children in high-risk groups
e Vaccination of adolescents

e Vaccination of adults in high-risk groups



Prevention of Perinatal
Hepatitis B Virus Infection

Begin treatment within 12 hours of birth

Hepatitis B vaccine (first dose) and
HBIG at different sites

Complete vaccination series at 6 months
of age

est for response at 9-15 months of age




Protection* by Age Group and Dose

Dose Infants** Teens and Adults***
1 16%-40% 20%-30%
2 80%-95% 75%-80%
3 98%-100% 90%-95%

* Anti-HBs antibody titer of 10 mlU/mL or higher

** Preterm infants less than 2 kg have been shown to respond to
vaccination less often

*** Factors that may lower vaccine response rates are age >40
years, male gender, smoking, obesity, and immune
deficiency



Hepatitis B Vaccine
Long-term Efficacy

 Immunologic memory established
following vaccination

e Exposure to HBV results in anamnestic
anti-HBs response

* Chronic infection rarely documented
among vaccine responders



Hepatitis B Vaccine

Routine booster doses
are NOT routinely
recommended for any group




EVIDENCE OF PROTECTIVE
EFFICACY OF NEWBORN
VACCINATION AGAINST

HEPATITIS B



Hepatitis B carrier prevalence before and after
Immunization
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Hepatitis B carrier prevalence before and after
Immunization
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Hep B carriers before and after
Immunization, Shanghai
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 World Health Assembly, 1992:
Hepatitis B vaccine should be integrated
Into national Immunization programmes in
all countries by 1997

e WHO 9th Programme of Work (1996-2001):
Among children, new hepatitis B virus
carrier incidence will be reduced at least
80% through integration of hepatitis B
vaccine into national immunization
programmes



Hepatitis B vaccine (HepB3) coverage in the WHO
European Region 1990

Coverage category
B 0- 80

[ ]80-90

[ ]90-95

[ >95

[ ]No Data

*Source;, WHOMLNICEF Joint Repaorting Form

*The -:Ieé;glamls emplowed andl the prez eatation ofthl maeralado potimpl e e gsress oy of avy iy whatmver cn the part ofthe Secretarlat of the WWorkd Heatth
O gan Exfioe coace g e keial sotes of avy conntry, BIriony, ciy or areda or of & avtorites, or codcern g the ceimitaton of i fronte s or bovadarks,
(]

= =
<3 WHO Regional Office for Europe IV sccime pevenizble dissases and lmmuml ZHon grogianinme




Countries having introduced HepB vaccine
and infant HepB3 coverage, 2004
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I HepB3 > 80% (102 countries or 53%)
[ HepB3 < 80% (36 countries or 19% )
7] HepB vaccine introduced but no coverage data reported (5 countries or 3%)
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_ . ) [ ] HepB vaccine administered for adolescence (5 countries or 2% ) P
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Number of countries introduced HepB vaccine -
and global infant HepB3 coverage, 1989-2004
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Hepatitis B Incidence in the WHO European Region
1990
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Hepatitis B vaccine (HepB3) coverage in the WHO
European Region 2004
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Hepatitis B Incidence in the WHO European Region
2004
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HOW IMPORTANT IS
ADMINISTRATION OF HBIg?
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Effect of hepatitis B immumnisation in newborn infants of mothers
positive for llepatitis B surface antigen: sysl’el'natic review and
meta-analysis

Chuanfang Lee. Yan Gong, Jesper Brok. Elizabeth TT Boxall. Christian Gluued

Abstract gen, 70M to 900 of her children become chronically infected.” *

L i _ » ) If'a mother is postiive for the surface anugen but negative for the
Objective To evaluate the effects of hepatins B vaccne and X "
inmunoglobulin m newborn intants ol mothers positive for
hepatitis B surlace antigen.

Design Systemaiic review and meta-analysis ol randonised
clinieal trials.

Data sources Eleciionic databases and hand searches.
Review methods Randomised clinical imnals were assessed for

e anligen, the risk of tansmission is significandy lower.™

Two types of vacdanes for hepatitis B have been licensed. One
is derived from plasma (plasma derived vaccine) and the other is
derived from yeast or mammalian cells (recombinant vacene).”
Repeated njections over months are 1equited o mount an
effeative antibody response with vaccination. Hepatis B immu-
noglabulin has high levels of antibody to hepatitis B surface ant-

methodological auality. Mata-analvsis was undertaken on thuee S T SO YA S TYNURE THT SN TR T NP S |
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with placebo or no intervention, hepatitis B immunoglobulin or
the combmation of plasma derived vaccine and hepatitis B
immunoglobulin reduced hepatitis B occurrence
(immunoglobulin 0.50, 0.41 to 0.60, one trial; vaccine and
immunoglobulin 0.08,0.03 to 0.17, three trials). Compared with
vaccine alone, vaccine plus hepatitis B immunoglobulin
reduced hepatitis B occurrence (0.54, 0.4 1 to (1.73; 10 trials).
Hepattis B vaccine and hepatitis B immunoglobulin seena safe,
but few trials reported adverse events.

Conclusion Hepatitis B vaccine, hepattis B mmnmnnoglobulin,
and vaccine plus immmmoglobulin prevent hepatitis B
occurrence in newborn infants of mothers positive for hepatitis
B surface antigen.

Introduction

Hepatitis B 1s a global commmunicable disease. associated with an
estimated 350 million chronically infected patients.” Mother to
child transmission occurs often, either in utero or through expo-
sure to blood or blood contaminated fluids at or around bhirth.
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nonth of life. We identified randomised trials from the registe;
f the Cochrane Neonatal Group, the Cochrane Hepato-Biliar
sroup, the Cochrane central register of controlled trial
ledhine, PubMed, and Embase. The last search was carried ot
n February 2004. We scanned references lists and contacte
nanufacturers of hepatitis B vaccine to ask for unpublished rar
lomised trials. We wrote to the authors of trials when data wer
1ot provided m the report. Our primary outcome measure we
he occurrence of hepatitis B, defined as a blood specimen pos
ive for hepatitis B surface antigen, hepatitis B e antigen, or ant
ody to hepatitis B core antigen.” The secondary outcom
neasures were antibody levels to hepatitis B surface antige
<10 TU/1 (considered msufticient to prevent hepatitis B virt
wfection’ ) and adverse events.
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IMMUNIZATION PROGRAMME
AGAINST HEPATITIS B

What Is the important guestion?

ANSWER: will the proposed intervention prevent

CHRONIC INFECTION ?
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Review: Protective Efficacy of Hepatitis B Vaccines
in Neonates

Francis E. André and Arie J. Zuckerman
SmithKline Beecham Biologicals, Rixensart, Belgium (F.E A.); Royal Free Hospital School of Medicine, London,
United Kingdom (A.J.Z.)
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A literature search was carried out to investigate
the factors that influence the protective efficacy
(PE) of hepatitis B vaccines when given to neo-
nates of hepatitis B surface antigen and e antigen
positive mothers. Hepatitis B vaccines with ei-
ther high or low antigen doses are very effective
in preventing chronic hepatitis B infection in ne-
onates at risk, but there is evidence that with
lower dosages simulitaneous use of hepatitis B
immune globulin {HBIG) administration is more
important than with higher dosages to elicit
good protection {PE = 90%). There is also a ten-
<

carriers. Of all HBV carriers with a life expectancy
greater than 30 years, 25-30% will die from cirrhosis,
chronic liver disease, and hepatocellular carcinoma as
a result of this infection [Szmuness et al., 1978; Maupas
and Melnick, 1981]. The ensuing high premature death
rate in sociceconomically productive adults has serious
effects on the well-being of society. This is especially
the case in developing areas with a high hepatitis B
endemicity, such as in tropical Africa or Asia [Margolis
et al., 1991).

The spread of hepatitis B disease from the pool of
chronic carriers is most effective via blood but also
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HBV Vaccination in Neonates 147
TABLE II. Hepatitis B Recombinant DNA Vaccines in Neonates of HBsAg and HBeAg-Positive Mothers
Vaccination

Dose HBIG No. of schedule Control
Reference (ng) at birth recipients (months) PE (%) group®
Pongpipat et al. [1989) 5 + 20 0.1,6 89 Historical
Assateerawatt et al. [1991] 2.5 - 29 0,1,2,12 66 Study
Lee et al. [1991a] 10 + 56 0,12,(12) 98 Historical
Lee et al. [1991a]) 20 + 54 0,1,2,(12) 92 Historical
lee et al. [1991a] 20 + 60 0,1,6 96 Historical
Liu et al. [1991] 5 - 15 NS 100 Assumed
Liu et al. [1991] 10 - 18 NS 100 Assumed
Liu et al. [1991] 20 - 28 NS 94 Assumed
Anonymous [1992b]} 2.5 + 76 0,15 NS NS
Anonymous (1992b] 5 + for both 0,15 100 NS -
Assateerawatt et al. [1992] 5 + 19 0,16 89 Study
Poovorawan et al. [1992] 10 - 57 0,1,2(12) 95 Assumed
Poovorawan et al. [1992] 10 + 64 0,1,2,(12) 98 Assumed
Poovorawan et al. [1992] 10 - 54 0,1,6 95 Assumed
Poovorawan et al. [1992] 10 + 59 0,16 100 Assumed
Stevens et al. [1992] 5 + 351 0,160r0,1,9 92 Assumed
Aassateerawatt et al. [1993] 20 + 26 0,1,2,(12) 95 Historical
Assateerawatt et al. {1993] 20 - 23 0,1,2.(12) 90 Historical

2NS = not specified; historical = use of historical control group by the authors; study = placeho control group within study; assumed = attack
rate assumed to be 65%.

vorawan et al., 1992]. Among studies with plasma-de- Although 3 and 5 pg dosages can also give similarly
rived vaccines, one study shows at 24 months a 100% high PEs when administered with HBIG [Lee, 1989; Ip
PE wit_h or without concomitant HBIG administration et al., 1989; Theppisai et al., 1988], such lower dosaces
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A literature search was carried out to investigate
the factors that influence the protective efficacy
(PE) of hepatitis B vaccines when given to neo-
nates of hepatitis B surface antigen and e antigen
positive mothers. Hepatitis B vaccines with ei-
ther high or low antigen doses are very effective
in preventing chronic hepatitis B infection in ne-
onates at risk, but there is evidence that with
lower dosages simultaneous use of hepatitis B
immune globulin {HBIG) administration is more
important than with higher dosages to elicit
good protection (PE = 90%). There is also a ten-
dency for lower dosages to confer high PE less
consistently, with noticeably greater numbers of
chronic surface antigen carriers in neonates who
received a complete vaccination course. Further-
more vaccination courses with higher vaccine
dosages give high PEs, without concomitant
HBIG administration at birth, provided that the
first vaccine dose is given at birth and that the
second dose follows within 2 months.

© 1994 Wiley-Liss, Inc.
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carriers. Of all HBV carriers with a life expectan
greater than 30 years, 25-30% will die from cirrhos
chronic liver disease, and hepatocellular carcinoma
a result of this infection [Szmuness et al., 1978; Maug
and Melnick, 1981]. The ensuing high premature dea
rate in socioeconomically productive adults has serio
effects on the well-being of society. This is especial
the case in developing areas with a high hepatitis
endemicity, such as in tropical Africa or Asia [Margo
et al., 1991).

The spread of hepatitis B disease from the pool
chronic carriers is most effective via blood but al
through other body fluids contaminated with blood, :
though sexual transmission by semen and vaginal s
cretions that are apparently free from blood undoul
edly occur [Dienstag and Ryan, 1982; Margolis et a
1991). There are two main modes of disease transm
sion; horizontally from close contact and perinatall
Perinatal transmission is responsible for 35—40% of ¢
new hepatitis B infections world-wide [Maynard, 198
Ghendon, 1987]. This perinatal mode of transmission
particularly common in regions such as Southeast As
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Strategies to Prevent
Perinatal HBV Transmission

Selective Immunoprophylaxis

e Screen pregnant women for HBsAg
» Give prophylaxis to neonates of HBsAg+ mothers

Pros
— prophylaxis targeted to neonates that need it

— can administer both HBIG/HepB vaccine
Issues

— Requires extensive resources to screen pregnant
women/track infants of HBsAg+ mothers

— Programmes not always succesful



Strategies to Prevent
Perinatal HBV Transmission

Integrate as Component of Universal Infant Vaccination
« Vaccinate all neonates beginning at birth

Pros
— NoO need to screen pregnhant women

— Very feasible to implement if a high proportion of neonates
are born in health care facilities or accessible
Issues

— Need to assure effective HepB vaccine delivery for all
neonates



WHO point of view

« Universal vaccination of all infants as an integral
part of the national immunization program is the
highest priority in all countries

 whenever feasible and according to the local
epidemiology, countries should incorporate
prevention of perinatal HBV transmission
— by beginning vaccination of all infants at birth

— screening pregnant women and provide PEP to
exposed infants



WHO point of view

* Prevent perinatal HBV transmission:

— relative contribution of perinatal transmission to the
overall disease burden of HBV (HBeAg prevalence)

— the feasibility of delivering the first dose of hepatitis B
vaccine at birth (<12h.)

« monovalent HB vaccine must be used at birth

 HB combination vaccines cannot be used at birth (waste of
combination vaccine)

— Non-hepatitis B components have reduced immunogenicity in
children less than 6 weeks of age



Options for adding hepatitis B vaccine
to iImmunization schedules

Age VISIT HBV1 HBVZ2 HBV3
birth O HepBO HepBO
6 weeks 1 HepBl HepBl HepBl
10 weeks 2 HepB2 HepB2

14 weeks 3 HepB3 HepB3 HepB2




Prevention of perinatal
transmission

Offer hepB vaccine as soon as possible after birth, within
12-24h

AS a monovalent vaccine

Efficacy of hepB vaccine offered later than 24h declines
over time
(ref: Marion et al. Am J Epidemiol, 1994)

If specific hepBlg available, simultaneous administration,
at an other injection site

— Adds 2-3% protective efficacy (97% vs. 95%)

Birth dose hepB can be combined with birth dose BCG

(even increases the hepB antibody response)
(ref. Ota et al.)



Thank you !
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