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Maternal immunization:
which impact on infant immunity ?
(which immunological safety ?)
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Maternal immunization and risks of
miscarriage ?

No increase of spontaneous abortion reported following
tetanus immunization ¢...)

trivalent inactivated influenza vaccine. (iving S, Obst Gynecol 2013; Nordin
JD Obst Gynecol 2013; Tama PD Am J Obst Gyn 2009)

adjuvanted pandemic influenza vaccine (favares F Vaccine 2011; Rubinstein
F BMJ 2013)

Tdap vaccine (Shakib JH J Pediatr 2013; Zheteyeva YAAm J Obst Gyn 2013)
rubella vaccine (Badilia X, PIDJ 2007, Castillo JID 2011, da Silva JID 2011
yeIIow fever vaccine (Suzano CE Vaccine 2006)

Etc

Vaccine-triggered reactogenicity (including
fever) does not result into pregnancy loss




Maternal innate responses may be deleterious
for the developing fetal brain

Infections during pregnancy (influenza, etc) < 1 risks of
schizophrenia (up to 30% cases ?) and autism (2-3x ?)
(Brown Am J Psychiatry 2010, etc.) (Atladottir HI J Autism Dev Disord 2010, etc.)

Is reproduced in preclinical models (mice and non-human primates)
Can be elicited in the absence of pathogens

by mimics of viral (poly (I:C)) or bacterial (LPS) pathogens

by injection of IL6

<> potential deleterious effects of maternal innate
responses on the developing brain (mice, NHP, human - epi)

Selection of vaccines with low inflammatory profiles
(ex: dTaP rather than DTPw) to prevent disease-induced brain alterations




The active transfer of maternal antibodies
may also transfer autoreactive antibodies...
 Active receptor mediated (FcRn) transport of IgG antibodies

* No distinction between protective / pathogenic antibodies
effective transfer of autoreactive antibodies < autoimmunity !

* Neonatal hemolytic anemia, thrombopenia, lupus, etc.

« Autism : brain-reactive IgG in 10% of mothers of a child with
an autism spectrum disorder (Brimberg L Molecular Psychiatry 2013)

o 2431 mothers of ASD child - 653 controls

»  Anti-brain antibodies: 10.5 vs 2.6%
»  More frequent in mothers with AID

Exclude autoreactivity
for novel vaccine antigens
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Maternal immunization and the immunity gap

An iImmunity gap Is created
by the rapid waning of low-
titers maternal Abs and the
delayed infant responses.
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An immunity gap Is created by the (o 11
rapid waning of low-titers maternal | ,.,,| Y'YV

Abs and the delayed infant 100,
responses. 1

-Peﬂusgs‘\
Influenza
RSV

: R _ 012345678010 1 12m0  °ELC.
Maternal immunization eliciting e

high MatAb titers : o T )

<> inhibition of infant responses 1020 * HAV
— closure of the immunity gap . «X-Y-Z

by protective MatAb 10 >
\ 012345678910 1112 j




Maternal immunization and the immunity gap

An immunity gap is created by the ~— X . )
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Maternal immunization eliciting oo’} e Pertussis ?
modest MatAb titers : 100 * Pneumo ?
> inhibition of infant responses o e X _Y.7 9

< closure of early immunity gap 0123456780 1011 12ms
' ' <
but onset of new immunity gap ??




Inhibitory influence of maternal antibodies:
controversial findings !

Significant inhibitory effects on infant IgG responses:

Measles, OPV, VZV, rotavirus (live vaccines, incl. mucosal)
Tetanus toxoid, diphtheria toxoid
Pertussis toxin (Pw)

HIB vaccines

Hepatitis A

= (o

Unsignificant effects :

Clinical significance ?

= The same vaccines... in other clinical trials !!!
= Hepatitis B in infected mothers
= Efc...




Influence of maternal antibodies to PT
on infant vaccine responses to DTwP and DTaP

DTaP or DTP vaccines at 2,
4, and 6 months of age :
correlation between pre- and

post-immunization titers:
 infant DTwP

* | 28% - 56% anti-PT

* | 8-18% for other Ag
‘Infant DTaP:

* no | of anti-PT

* | 8-18% for other Ag

)

.00%

Pre V1 V2 V3 Pre Vi V2 V3
Englund et al, Pediatrics 1995

1995 conclusion : “The PT antibody response to DTaP, unlike DTP, is not
adversely affected by preexisting antibody to PT.”

2014: Increasing evidence that higher titers of maternal antibodies,
elicited by Tdap boosting, may interfere with infant vaccine responses.



Inhibitory influence of maternal antibodies on infant
responses: which immunological mechanisms ?
- Neutralization of live viral vaccines by neutralizing MatAb?

- Inhibition of responses to live vaccines even at low titers

- Fc-receptor mediated anergy of infant B cells?
- Shown for measles in cotton rats < sustained inhibition

- Formation of MatAb:antigen immune complexes captured

by dendritic cells ?
- Preservation of CD4 T cell responses; influence on conjugates

- Masking of specific B cell epitopes by MatAb ?
- Epitope-specific inhibition ?

- Modulation of antigen delivery to B cells, FDCs, etc. ?
. Influence on GC responses ? On T follicular cells ?

- Impact on effector rather than memory responses ?

Siegrist CA, Vaccine 2003, 21:3406-3412



Inhibitory influence of maternal antibodies:
many potential determinants !
\Vaccine immunogenicity :
nfluence of vaccine antigens (epitopes) ?

nfluence of vaccin antigen content (dose) ?
nfluence of vaccine type / delivery sytems ?

nfluence of immunization routes, including mucosal ?
nfluence of infant immunization schedules (age, # doses) ?

Maternal antibodies : 1 A’“\
+ Distribution of antibody titers ? What ? When ?

* Persistence of antibody titers ?
* Influence on B and T cell effector responses ? @
+ Influence on B and T cell memory responses 2°
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Benefit-risks balance of maternal immunization:
the TdaP example

Demonstrated high protective vaccine efficacy:
* Pertussis, UK TdaP program (L. Miler et al, submitted)

Potential risks:

* No obstetrical risks identified (submitted)

» Developmental risks ? (none identified - ongoing studies)

o Statistical reduction of infant antibody responses : which clinical
significance ?
— Limited impact on seroprotective rates !
— TRANSIENT potential impact on infant disease , as

responses to subsequent boosting are usually maintained.




Influence of maternal antibodies on infant responses
to hepatitis A: a case story

O Group 1: 33-1999 miU/ml

= o= Group 1: 2000-3999 mU/m! Israeli infants, HAV
= Group 1: 4000-7999 miU/mI 720, 3 dOSGS at 2_4_

—m—Group 1: >8000 mIU/ml

st Group 2 (<33) miU/ml 6 month S

Titer-dependent
inhibition of infant

responses...

But preserved
booster responses !

Dagan et al, PIDJ 2000

T T T T T r —
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Age (months)

Even high titers of MatAb appear not to prevent the
induction of immune memory < transient impact !
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The right way Is
FORWARD

Clinical studies in various

settings

 Magnitude and clinical implications of
interference on infant responses ?

* Immunological safety (reactogenicity,
autoreactivity)

Vaccine immunology studies
Mechanisms <« impact on memory B
and T cells (Tth, etc.) «» long-term
impact of interference ?
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The greenest pregnancy e
Is disease-free... and this may best
be achieved through immunization.
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