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Backgroeund

Group B’ StrepieCoce! GirSragalechize

Since the 1970s, leading cause of life-
theatening infections in newborns

= Neonatal illness/death
= Long-term disabilities
Maternal morbidity

= Along pregnancy

Of major concern

= Peripartum
Serious diseases among elderly and adults

with underlying diseases

= Significant mortality
3



GBS VERTICAL TRANSMISSION

GBS colonized mothers
60—4OV \ 40 - 60 %

Non-colonized Colonized
newborns newborns

sepsis
pneumonia
96 - 98 % T meningitis

: long term
Asymptomatic sequelae
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GBS maternmalcolonizaion

Risk factor for early-onset disease (EOD) :
vaginal GBS colonization at delivery

GBS carriers
= 10 - 35 % of women
= Clinical signs not predictive
= Dynamic condition

= Prenatal cultures late in pregnancy can predict
delivery status
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Additional Risk Factors
for Early -Onset GBS Disease

= Obstetric factors:
Prolonged rupture of membranes,
Preterm delivery,
Intrapartum fever

« GBS bacteriuria

= Previous Infant with GBS disease

- Immunologic:

Low specific 1gG to GBS capsular
polysaccharide

No difference in occurrence either in GBS
Positive or Negative women, except
intrapartum fever

Lorquet S., Mélin P. & al.

J Gynecol Obstet Biol Reprod 2005
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GBS EOD - Belgianidaia

Incidence

= 1985: 3/1000 live births

= 1990: 3 cases + 4 likely cases/1000 live births
= 1999, estimation : 2/1000 live births

Meningitis : 10 %
Mortality > 14 %

60 % EOD (130 cases) : WITHOUT any
maternal/obstetric risk factor

Prenatal screening
= Recto-vaginal cultures : 13-35 % GBS Positive

P. Mélin - 2001, 2007 - Reference laboratory for GBS. 7



GBS EOD - Belgianidaia

Réseau des laboratoires vigies
= Enregistrement infections neonatales < 28 jours
= 1991-2001

= > 300 sepsis + meningite /an

= Parmi les EOD (<= 5j)
1. GBS:37%
2. E.coli :11%

P. Melin - |CAAC 2003.
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Recommendations and Reports August 16, 2002 / Vol. 51 / No. RR-11

Prevention of Perinatal Group B
Streptococcal Disease

Revised Guidelines from CDC

CENTERS FOR DiISEASE CONTROL AND PREVENTION
SAFER + HEALTHIER + PEOPLE"

CDC, USA, MMWR, Vol 51

(RR-11) August 2002
Endorsed by AAP
and by ACOG
in 2002

SHC*, Belgium July 2003

@ Conseil Supérieur
d’'Hygiéne

PREVENTION DES INFECTIONS PERINATALES
A STREPTOCOQUES DU GROUPE B

*SHC= Superior Health Council = CSS 9



Intrapartum antimicrobial prophylaxis -IAP
Universal prenatal screening at 35-
37 weeks gestation

Risk -based approach reserved for women with unknown
GBS status at time of labor.

Gyneco -Obstetricians
S Laboratory
microbiologist
Labor/ delivery Ward




Adhesion to a common protocol is a key of success
Multidisciplinary collaboration is mandatory
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Prevention; o peliaiciNGISSHE®ID

Intrapartum antibiotics

= Highly effective at preventing EOD in women at risk of
transmitting GBS to their newborns ( >4 h)

INTRAPARTUM ANTIMICROBIAL
PROPHYLAXIS

Main goal :
= To prevent 70 to 80 % of GBS EO cases

Secondary
= To reduce peripartum maternal morbidity

m-chula — 25.03.2009 12




Screening -based strategy for prevention
of GBS perinatal disease (selgian sHc, 2003)

Recto-vaginal GBS screening culture at 35-37 weeks o0 f gestation

Unless patient had a previous infant with GBS invasive disease

For ALL pregnant women or GBS bacteriuria during current pregnacy
or delivery occurs < 37 weeks’ gestation *

GBS Neg Not done, incomplete GBS POS »
or unknown GBS result
| Facultative !
Intrapartum rapid GBS test**
> 1 Risk factor:

- Intrapartum fever >_ 38°C***
- ROM > 18 hrs

if NO if YES ﬂ
Intrapartum prophylaxis NOT indicated
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Crucial conditiensS o epiiniZze

SCREENING

< WHEN 35-37 weeks

< WHO ALL the pregnant women

< Specimen Vaginal + rectal swab(s)

< Collection WITHOUT speculum

< Transport Transport/collection device

(non nutritive medium: Amies/Stuart)

<+ Request form To specify prenatal « GBS »

screening + expected address
for delivery

(C€DC 2002 - Belgian SHC 2003)
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Prenatal GBS screening
Laboratory procedure (selgian SHc, 2003)

Minimum: 35-37 wks V+R

Selective enrichment broth (eg.LIM)
Overnight, 35-37°C

Sub-culture onto “"Granada” agar

Overnight, 35-37°C anaerobically

J k Absence of
orange

colonies

POSTTIVE screening

g — 25.03.2009




Granada meditmragaroe)r BIDEASEroup B

StreptocecclshiiierentaiNvieaiied
GranadaViedivim

Orange color
= 6BS pigment:

Specific for GBS
// B-hemolysis
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Strepto 5 Dragai=BieVIeienx

VIERPASVIF20058E-81.6

High sensitivity
for growth of GBS
GBS = pink to red colonies

Chromogenic media
Not 100 % specific for GBS: 1d to confirm (latex)
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Strep By Seleciagai=BioRad

BVlalis) etz EC VIR 2008, P g

GBS = pale to dark blue-turquoise colonies

Chromogenic media
Not 100 % specific for GBS: 1d to confirm (latex)

m-chula — 25.03.2009 18




What 1o do iR’ caseroiPesiive

GBS screening 2 coomeeimessiczoms)
0

Send results to requesting doctor and a
copy to expected site for delivery

DO NOT treat during pregnancy if
asymptomatic
= (! To treat If GBS bacteriurial )

o To schedule IAP

m-chula — 25.03.2009 19






Intraparttim: ARiikier=RieEhyiexs

(Belgian guidelines:SiHe 200s)

Penicillin G

= 5 millions U, IV Initial dose, then 2,5 millions
U IV every 4 hours until delivery.

Ampicilline
= 2 g IVinitial dose, then 1 g IV everye 4 h until deli  very.

= Acceptable alternative , but broader spectrum, potential
selection of R bacteria

m-chula — 25.03.2009 21



Intraparttim: ARiikier=RieRhiexs

It penicilling allergy: ez =eic ms)

o Patients at low risk for anaphylaxis

= Cefazolin

= 2 g IV Initial dose, then 1g IV every 8 h untll
dellvery.

o Patients at high risk for anaphylaxis

= Clindamycin
= 900 mg IV every 8 hours until delivery.

= [f GBS resistant to clindamycin : ask for Infectiologist
opinion

hm-chulg — 25.03.2009 22



Impact of prevention practices
Rate of Early - and Late -onset GBS
Disease in the 1990s, U.S.

Group B Strep  1st ACOG & AAP
Association statements

o5 formed CDC draft
I \ \ guidelines published

2 L

Consensus
/ —_— T \ guidelines
i T~ k
N

g H—*W‘\t—t—.—\—‘n:i

0 [ 1 1 1 1 1 1 1 1 1 1 ]

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Year

= =Early-onset = Late-onset
S. Schrag, New Engl J Med 2000
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Melin P. et al. Belgian GBS Ref.Lab, | CAAC2006, Abstract #G-0864
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Concerns, apelirpeieRie

adverse!/ UnIntEnEeEi
CONSECUENCES) BipPropRyiexis

= Allergies
= Anaphylaxis occurs but rarely

= Changes in incidence or resistance of other
pathogens causing EOD
= Data are complex ...
= BUT Most studies : stable rates of « other » sepsis

= Changes in GBS antimicrobial resistance
profile

m-chula — 25.03.2009 25



CORCEMS

Increase of resistance to
erythromycin and clindamycin

Susceptibility to penicillin

= Very few R isolates recently
characterized in Japan

hm-chulg — 25.03.2009 26



[Resuliis

Erythromyecin:  and: clindamyCinmNESISIancE
Evolution ameng BelgienNEGiESHSeIaIeSs

o 35
% 30 -+ Bl Erythromycin
3¢ 55 | M Clindamycin

1990 1999 2001 - 2005-
2003 2006
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Erythromycin: s RESISIZRCEN0)

Belgian clinicalNGESHNSOIEES

[012001-03
50 1 B2005-06

% of Resistance

" \Y V Others

Neonatal  Adult
infection infection

Erythromycin Resistance:

1990: 3%; 1999: 10%; 2001-03: 19%; 2005-06: 32% g



Concerns, apelirpeieRie

adverse /- UnintEnCEC
CONSECUENCES) BipPropRyiexis

= Management of neonates
* Increase of unecessary evaluation

» Increase of unecessary antimicrobial
treatments

» Propositions Recommandations +/ -
standardis ées

hm-chulg — 25.03.2009 29



Management off NELHAIESH 2l

[Isk o GEBSIE@D

Rem.: 95 % of GBS EOD are symptomatic < 24 h of live

Neonates born to women who received |IAP
Symptomatic NN /asymptomatic NN

l At low/at high risk

To minimize unnecessary evaluation and
antimicrobial treatment

hm-chulg — 25.03.2009 30




Management e sympieiaiie

newborns, at sk ionGESHE@D

Clinical signs of sepsis

!

1- Full diagnostic evaluation *

2- Empiric antibiotherapy

(Ampicillin + aminoside)

hm-chulg — 25.03.2009

*:- Full blood cell count (FBC) +
differential

-CRP

- Blood cukure
-(LumbarP)

- Chest Xray

- Endotracheal cukure (If

Intubated or If resp.distress.
or Rx Infikrate)

NOT recommanded :
1- Urinary GBS Ag
- « Monlkoring » cukures

31



Management ef asynpleeie

newbporns « at Mg HISKSANCIREGE'S

E O D (Belglan guideliiEs Si5eZ005)

If antibiotherapy given to mother for
- Suspicion of chorioamnionitis or

- Premature AND prolonged rupture of
membranes

Full evaluation
Empiric therapy

hm-chulg — 25.03.2009 32



Management ef asyplemeEie

newborns, « at oSSR oGRS

=0)b,

If IAP given to the mother, gestational age :
. ¥
>= 35 wks.| | < 35 wks. |
| ¥

Duration of IAPIA[ <4 h }

>4 h |

1

No evaluation

hm-chulg — 25.03.2009

Limited evaluation®
Observation

If sepsis suspected**

|

Full evaluation
Empiric therapy

33



Duration; off antieietnerzpy,

Threatened pretermiseelven

Planned caesarean aeliVernyaioey;
GBS colenizeds WoemenR

(Cf. texte complet des recommandations belges CSS 2  003)
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Conclusions) & PESPECHVES

Prevention of GBS perinatal Diseases
SCREENING-BASED

Currently the best choice but NOT the ideal
strategy
Temporary, waliting for vaccines , other approach

Revision of CDC'’s guidelines scheduled June 2009

To iImplement in the daily practice
V+R Screening method (prenatal/ intrapartum ?)

Il Transmission of results !!
35



Altermative terprenaieiNGiEsS
screening: intrapa| SCHEENING

Collect specimen at admision
management |

iy,

of patient Specimen

analysis

Results J

30 - 45 minutes
Benitz et al. 1999, Pediatrics, Vol 183 (6)
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Reall Time: BCRNMeInieeiiuim

SCIeening

Cost-benefit and feasability to
Investigate in Belgium

(GenExpert - Cepheid)
37



Recommandations aciticlies

strat egie int exnmairescensiaente
VACEINS

Vaccines To Prevent GBS Disease
Improved use of iIntrapartum antimecrobial prophytaxs has
resulted in a substantal reducton in eady-onset GBS disease,
but it 15 unhkely to prevent most late-onset neonatal mfec-
tons, GBS-relaved sullbirths, or prematurity, and does not
sddress (:BS disease in nonprepnant adulis. Immunization of
women dunng or before pregnancy could prevent peripartum
maternal disease and protect infants from perinacally acguired
mfection by transplacental transfer of protective Ipls annbod-
ics (125, 1.26). This would diminate the need for prenatal GBS
screening and antrapartum antimicrobial prophylaxs; along
with associated costs and concerns reparding the potential
adverse effects of intraparrum antibiotic wse discussed preve-

ously. 38




\aceins:: Hisiergue

Correlation entre deéficience Ac CPS type
maternels a I'accouchement et risque EOD
néonatal

Baker C et Kasper D, 1976, NEJM

Vaccination femme enceinte pourrait devenir
une strategie prophylactique tres interessante
de EOD néonatal
Montee Ac maternels et passage transplacentaire
= Protection nouveau-né

hm-chulg — 25.03.2009 39



Vaccins : Detfits

Recherche des Ag les plus immunogenes

Immunité protectrice et durable

m-chula — 25.03.2009 40



\/ACCINS &< CPrSH

O serotypes

= Distribution variable
= EOD, LOD, infections invasives adultes
= Géographique et dans le temps !!

Ag sérotypes capsulaires

= Unités repetees de 4 de 5 sucres
= glucose, galactose, N-aceétylglucosamine, rhamnose et
acide sialique
= Acide sialique: ro6le majeur
= Caractéristique structure antigénique
= Facteur de virulence
= Pas d’activation de v.alterne du complément

m-chula — 25.03.2009 41



\/ACCINS « EIPSH»

1978, 33 adultes vaccin CPS Il
= Seécurité : ok
* Immunogeénicité : faible

= Méthode extraction Ag

1980, > 300 adultes, dont 40 femmes
enceintes (3tme trimestre)

= Securité : ok

= Immunogénicité: faible (indepdt dose)

Fin des années 80

= Vaccin CPS: trop peu immunogenes

m-chula — 25.03.2009 42



Vaccins « CPSH» CORUEUNES

1990: CPS Il conjugué au toxoid du tetanos (1)

= Modele animal
= |[mmunogénicité augmentée
= Ac protecteur fonctionnel
la-TT, Ib-TT, I-TT et II-TT + V-TT

= Vaccin multivalent

Il CPS conjugué a CRM (toxoide diphtérie)
Il CPS conjugué a Protéine C (beta)

Il CPS conjugué a Cbha peptidase

Essais cliniques divers chez adultes et femmes

enceintes (30-32 sem): Immunogénicité et sécurité
43



\accIns « PretERESIENGIES

Alternative au vaccin CPS
Vaccin GBS basé sur protéine ubiquitaire

Si Ag = Proteéines de surface

= |nduction immunité protectrice croisee pour
differents types

= Conjugaison a « porteur » pas nécessaire
= Réponse Ac T-cell dépendante = Immunité long-terme
Premieres candidates ( Ac protecteurs chez souris)
= Protéine R
= Sous unités a et 3 de protéine c
= Protéine Rib
44



\accIns « PretERESIENGIES

Protéine Ac protecteur Sérotypes associes
(modele murin)
Alpha-like protéines
Alpha Oui la, 1b et I
Alpl la
Rib Oui 1]
Alp2 Oui V, VI
Alp3 Oui V, VI
Beta C protéine Oui Ib
Cb5a peptidase Oui Tous
SIp (1999) Oui Tous
BPS Qui Tous

Sip = Surface Immunogenic Protein (Brodeur, Martin, Qe
BPS= Groupe B Protective surface Protein 45



\accIns « PretERESIENGIES

Reverse vaccinology approach

= Connaissance du génome complet de GBS

= Exploration systématique de I'expression de protéin es de
surface et identification comme Ag potentiel

Tres prometteur

Comparaison genomes 8 GBS CPS difféerents
D.Maione et al, Science 2006

= 312 protéines de surface clonées

= 4 conferent Ac tres protecteurs chez la souris
= Sip et 3 autres

= Les 3 autres protéines = « pilus like structures »
46



Structure « pilus like > CHEZGES

Mise en évidence grace a genomique

Protéines tres immunogenes

Conferent réponse Ac protecteurs, fonctionnels

Role dans virulence des GBS // Gram négatif

Aussi mis en evidence chez GAS et S.pneumoniae

s - -

JM3130013 COH1/p80

C _, D

47
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Structure « pilus like > CHEZ GBS

Construction plasmide avec genes des 3 pili (1a, 1b et 2)
Expression chez Lactococcus lactis

Vaccin vivant potentiel dans modele murin
= Sous-cutané

= |Intrapéritonéal

= |ntra-nasal

Protection contre challenge differents types de GBS
Pas de toxicité
IgG et IgA
S Buccato, D. Maione et al, JID 2006:194 331-340
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Vaccins : Defits

Taux Ac éleve fin gestation; passage transplacentaire
Diversité des sérotypes capsulaires

= la, Ib, l1a1X
Faible immunogeénicite Ag CPS type

= Conjugaison a protéine porteuse  (TT, CRM, protéine de GBS)
Vaccins « protéines de GBS »
Marqueurs efficacité

= Pas diminution incidence EOD et LOD

= Incidence trop faible
= Taux protecteurs d’anticorps et fonctionnalité

Quand 'administrer ?
= Pendant grossesse, quels trimestre
= En dehors grossesse mais quand?

Impact sur colonisation / sérotypes
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EACEEAN COMNMESSION s mm““'l
ety Pesassad

) YDE\ANI

Vaccine Against Neonatal Infections

Design of a vaccine to immunize
through a
response

pm-chula = 25.03.2009
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) >D E \A N ﬂ www.devaniproject.org

» [nfections néonatales // déficit d’anticorps
specifiques contre les polysaccharides de

type.
= Effet protecteur réponse immune vaccinale
» Pas si vaccination directe nné

= Vaccin capable induire
Réponse protectrice durable et de haut niveau

Ac protecteurs transférables par v.transplacentaire
A administrer aux femmes

Autorisation du comité d’ethique CHU-ULg obtenue

hm-chulg — 25.03.2009
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) )DEVANI

PROJET

= Epidemiologie europeenne des

= Souches de colonisation génitales
pendant la grossesse

= Souches d’infections néonatales
» |dentification des taux protecteurs
d’anticorps spécifiques
= Corrélation taux Ac et colonisation

= Consortium de 8 pays europeens

= Développement d’un vaccin dirigé
contre des protéines de pili et CPS

hm-chulg — 25.03.2009
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Coumtries within the DEVANI
cons ot kom
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) )DEVANI

Moyens, par pays

Infection Patients Souche Serum CRF Nombre
néonatale de GBS /pays
Isole
EOD ou Nouveau- OUI Serum OUI +/- 20
O né mere

LOD OUI

Non Mére OUI OUI OUI 125
colonisée
Mére non NON OUI OUI B0
colonisée

Durée: +/- 12 mois pour la Belgique

hm-chulg — 25.03.2009
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) )DE\ANI

Moyens, par pays

Infection Patients Souche Serum CRF Nombre
neonatale de GBS /pays
Isole
EOD ou Nouveau- OUI Serum OUI +/- 20
LOD né meére
OUI
Non Mere OUI OUI OUI 125
colonisée
Mére non NON OUI OUr 50
colonisée

Durée: +/- 12 mois pour la Belgique

hm-chulg — 25.03.2009
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))DE\ANI

Devenir des préelevements — analyses des
données

= GBS isolés
= < frottis vagino-rectal prénatal/accouchement
= < hémoculture/LCR de nouveau-né
Typage capsulaire (pays)
Génotypage “pili” (Rome, ISS)
Génotypages complémentaires
= Serum
Sérologie, Novartis Vaccines & Diagnostics (Sienne

= Data base

E-platform, développée par CHU Lg & LambdaPlus

Analyses des données CHU Lg & ULg

)
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))DE\ANI

Pour tout renseignement

Pierrette Melin ou Grisel Rodriguez Cuns

Microbiologie médicale
Centre national de référence des GBS
CHU de Liege

04.366.24.38
04.366.24.52

http://www.devaniproject.org
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) YDE\ANI

Current Insights

into Group B Streptococcal Diseases
Golden Bay Beach Motel, Larnaca, Cyprus, May 27-28, 2008

Eiwropean Workshop
Day 1; Wedneaday, May 27, 2008 Day 2 Thureday, May 28, 2005
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Key GBS Resources

MMWR : August 16, 2002 / 51(RR11); 1-
22

ACOG Comm Opin 2002, N °279
Obstet Gynecol, 2002;100:1405-12

CDC 's GBS Internet page
http://www.cdc.gov/groupBstrep/

Conseil Supérieur de la Santé
(brochure strep B)

Conseil Supérieur Santé / Avis et
recommandations (CSH7721)

58



