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Gebede Immiin Sistem

Fetal tolerans

= Yari allograft fetiistiin hayatta kalmasina olanak tanir
Gebe kadini korur

Immiin sistem baskilanmaz, diizenlenir

Asilara karsi gebe olmayan bireylerle benzer bagisiklik tepkisi

Chu HY. Birth Defects Res 2017; 109:379
R. Orefice. Best Pract Res Clin Obstet Gynaecol. 76 (2021) 3-12
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Antikorlarin plasenta yolu ile gecisi;

= Annedeki konsantrasyon
= Antikor tipi
= |gG1 tasinir
= Gebelik yasi
= Fetal IgG konsantrasyonu

= Gebeligin ilk yarisinda annedeki konsantrasyondan ¢ok daha
dusuk

= 28 -32. gebelik haftalarinda annedeki seviyelerin ytuzde 50’si

= 36. haftada annedeki seviyelere esit

Cyril Engmann.. ournal of Perinatology (2020) 40:844—-857



}’ frontiers

In Immunology

REVIEW
published: 24 June 2020

updales

Global Perspectives on Immunization
During Pregnancy and Priorities for
Future Research and Development:
An International Consensus
Statement

Bahaa Abu-Raya’, Kirsten Maertens?, Kathryn M. Edwards®, Saad B. Omer*,

Dlsuk B hiicresi seviyesi
Ucilinci trimesterde B hiicreli lenfopeni
B hicre fonksiyonunda azalma

Gebeligin sonlarinda toplam IgG diizeylerinde
azalma

Yuksek estradiol

= Th2 hcre yanitlarinda artis

Progesteron artisi

= Th 1 hicre yanitlarinda inhibisyon

Th 1 yanitindan Th2 yanitina dogru asamali gecis

T hiicresi fonksiyonunda azalma



Gebe Asilamasi

= |deal olan

= Gebe kalmadan 6nce yetiskin asilama programina gore
astlanma

= Gebelik sirasinda asilama
= Maruz kalma olasihgi yuksek
= Anne ve/veya fetis icin riskli

= Asinin zarar verme ihtimali dusuk



MATERNAL ACCEPTANCE
« Perception of risk / severity of infection
* Access to vaccine provider

Gebelikte "Wi—
I — (/'\ okn v

. « Vaccine access and storage
etk”eyen ‘ * Reimbursement
MATERNAL IMMUNE RESPONSE TO VACCINATION
TRANSPLACENTAL TRANSFER OF
VACCINE-SPECIFIC ANTIBODIES AND

THEIR FUNCTION

baslica faktorler

INTERFERENCE WITH SUBSEQUENT INFANT
IMMUNE RESPONSE TO VACCINATION

MATERNAL CLINICAL CONDITIONS
« Malaria, HIV infection, gestational
hypertension, smoking

VACCINE SAFETY / ADVERSE EVENTS

TIMING OF IMMUNIZATION

* To achieve optimal immunity in mother
and /or infant

GEOGRAPHICAL LOCATION

« Different circulating pathogen strains

« Different responses to vaccination
« Different local recommendations

SEASONALITY OF PATHOGENS TARGETED
BY IMMUNIZATION
« Influenza, RSV

INDUCTION OF VACCINE-SPECIFIC ANTIBODIES
IN BREAST MILK

Bahaa Abu-Raya. Front. Immunol. 2020; 11:1282.




FIGURE 1

Placental transfer of IgG antibodies from matemal to fetal circulation

FIGURE 2

Transfer of secretory IgA antibodies from materal breast fissue to breast milk
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Gebelikte asilamanin gerekcesi;

= Kadini gebelikte duyarl olabilecegi enfeksiyonlardan korumak
= Fetusu
= Konjenital enfeksiyondan korur
= Annedeki enfeksiyonun diger zararli etkilerinden korur
= Bebegi yasamin ilk aylarinda enfeksiyondan korumak

= Antikorlarinin plasental ve anne situ ile gecisi




o)

Gebe kadinlar icin rutin énerilen asilar

—/

= Tetanoz = Toksoid = Tim gebe kadinlara
= Onceki asilanma durumuna gore

= influenza = jnaktif = Tum gebe kadinlara
= Yiksek oncelikli

= Bogmaca = Subunit adjuvanh = Tim gebe kadinlara
= Asilanamayacak kadar kiiclk
bebeklerde hastaliginin 6nlenmesi

https://www.who.int/publications/i/item/WHO-HIS-2014.07



Recommended adult immunization schedule by medical condition and other indications - United States, 2023

______ Bl = = = = - -

Indication
G HIV infection CD4 Erid staga
o £ d t . e

compromised e hnmi i b Asplenia, renal disease; Heart or Health care

{excluding HIV | <15%or | 215% and | complement or on lung disease, Chronic liver personnel Men who have
Vaccine Pregnancy infection) <200 mm3| 2200 mm3| deficiencies hemodialysis alcoholism * disease Diabetes A.§.¥,AA sex with men
coviD-191 Refer to footnotes
Influenza inactivated (11V4)2 or I
influenza recombinant (RIV4) 8 1 annually

Influenza live, attenuated

(LAIV4)A Contraindicated

1 dose annually

1 dose Tdap
each pregnancy

Tetanus, diphthena, pertussis
(Tdap or Td)©

1 dose Tdap, then Td or Tdap booster every 10 years

Measles, mumps, rubella

(MMR)S Contraindicated

Contraindicated**

1 or 2 doses depending on indication

Varicella (VAR) ¥ Contraindicated¥¥ Contraindicated 2 doses

Zoster recombinant (RZV)* 2 doses at age 219 years

2 doses at age 250 years

Not

‘ R .
Human papillomavirus (HPV) recommaendedsy

3 doses through age 26 years

2 or 3 doses through age 26 years depending on age at inihial vaccination or condition

Pneumococcal
(PCV15, PCV20, PPSV23)**

I

1 dose PCV15 followed by PPSV23 OR 1 dose PCV20 (refer to footnotes)

T
Hepatitis A (Hepa) 11

2, 3, or 4 doses depending on vaccine

L

Hepatitis B (HepB)244 (reh amdﬁ"”l tes) 2, 3, or 4 doses depending on vaccine or condition
1 L]
r::;:qcoﬁ?ém C WY 1 or 2 doses depending on indication, refer to footnotes for booster recommendations
1 1
B S ‘I l
Meningococcal B (MenB) ¢ Precaution 2 or 3 doses depending on vaccine and indication, refer to footnotes for booster recommendations

3 doses HSCT
recipients only

Haemophilus influenzae type b

(Hib) 55 1 dose




Global elimination status of maternal and neonatal tetanus

T



’ Countries achieving MNTE validation S

. Cameroon

. Burundi Ghana China

. Nepat Comoros Senin Liberia G Blssau

f Togo Egypt Congo Mozambique  Senegal Tanzania

: Vietnam Zambia Turkey Myanmar Uganda Timor Leste

- 2005 2006 2007 2009 2010 2011 2012

W
2™ elimination .
target <

2% World Health

% ¥ Organization




Table 5

Protecti ng a" TTCV vaccination schedule for WRA and pregnant women with unknown
B tnati ¢ { n
ag ainst tetanus vaccination status or without previous exposure to TTCV
IMITYS G cadiirg Satinks proueton for ol popu sions Dose of TTCV - When to give  Expected duration
 of protection
TTCV 1 At first contact or as early in - None
pregnancy as possible
TTCV 2 At least 4 weeks after TTCV1 - 1-3 years
(at the latest 2 weeks prior to birth)
TTCV 3 At least 6 months after TTCV2, or - At least 5 years

during subsequent pregnancy
TTCV 4 At least 1 year after TTCV3, or - At least 10 years

during subsequent pregnancy

TTCV S At least 1 year after TTCV4, or Forall childbearing age
&% J ord Health during subsequent pregnancy - and much of adulthood

% ¥ Organization




Table 6

: TTCV vaccination schedule for partially vaccinated pregnant women?
Protecting a
against tetanus Age of last - Previous vaccinations  Recommended TTCV doses
vaccination - (from vaccination ki T B 8 O
- record) At present ANC - Later (with interval
contact/pregnancy  : of atleast one year)
Infancy | 3TTCV primary doses 2 doses of TTCV 1 dose of TTCV

(minimum 4 week ;
interval between doses) |

Early - 3TTCV primary doses + 1 dose of TTCV
childhood/ ' 1 booster
school age | (total of 4 TTCV doses)

1 dose of TTCV

School | 3TTCV primary doses + 1 dose of TTCV ' None
age - 2 boosters - {fully protected)
| (total of 5 TTCV doses) |

Adoles- 3 TTCV primary doses + - None (fully protected) None
3" World Health cence + 3 boosters  {fully protected)
 (total of 6 TTCV doses) f

% ¥ Organization




T.C.

SAGLIK BAKANLIGI

Temel Saghk Hizmetleri Genel Miidiirligi

Sayr : B100TSHO110005
Konu : Genisletilmis Bagisiklama
Programi Genelgesi

GENELGE
2009/17

13.03.2009/7941

Dogurganhk Cagi (15- 49 Yas) /Gebe Kadinlardaki Tetanoz As1 Takvimi

Doz sayis1 | Uygulama zamani Koruma siiresi
Td1 |Gebeligin 4. ayinda - Ilk karsilasmada Yok
Td2 |Td I’den en az 4 hafta sonra -3yl
Td3 |Td2denen az 6 ay sonra Syl
Td4 Td3 Flen en az | yil sonra ya da bir sonraki 10yl
gebelikte
Td 4’den en az | yil sonra ya da bir sonraki 4 "
Td5 aebelikie Dogurganlik ¢agi boyunca




o)

Bogmaca

= < 1yas bebeklerde morbidite ve mortalitenin 6nemli nedenlerinden

= < 6ay bebeklerde en ciddi klinik

= komplikasyonlar ve 6lim

= Bebegi korumak icin gebe asilamasi

= Asilama zamani onemli



m Recommended Adult Immunization Schedule by Medical Condition or Other Indication, United States, 2023

COVID-19

1IV4 or RIV4

LA

Tdap or Td

MMR
VAR
RZV

HPV

Pneumococcal
(PCV15, PCV20,
PPSV23)

HepA
HepB
MenACWY
MenB

Hib

HIV infection CD4
percentage and count Asplania,
complement
e K
<200 mm’ | >200 mm’

End-stage Heartor
dlso::,':n on lung disease; 0‘32:::”
hemodialysis alcoholism®

1 dose annually

= Her gebelikte T e 3 do?..,.......,

" Te k d 0z Td d p 1 dose Tdap, then Td or Tdap booster every 10 years
- Te rCi h en 27_3 6 . h afta 1 or 2 doses depending on indication
2 doses
2 doses at age =50 years
& U ——— 2 or 3 doses through age 26 years depending on age at initial vaccination or condition

1 dose PCV15 followed by PPSV23 OR 1 dose PCV20 (see notes)

2, 3, or 4 doses depending on vaccine

(‘::’::::’) 2, 3, or 4 doses depending on vaccine or condition
1 or 2 doses depending on indication, see notes for booster recommendations
Precaution 2 or 3 doses depending on vaccine and indication, see notes for booster recommendations
3 doses HSCT"
reciplents only 1dose

https://www.cdc.gov/vaccines/schedules/



Reported NNDSS pertussis cases: 1922-2021 Reported pertussis incidence by age group: 1990-2021
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https://www.cdc.gov/pertussis/images/incidence-graph



Clinical Infectious Diseases
Ul 1D 1A hivma

M A J 0 R A R T I C L E Infec s Dis rica v medicine association

Pertussis Infections Among Pregnant Women in the
United States, 2012-2017

Tami H. Skoff,' Amanda E. Faulkner," Jennifer L. Liang,' Meghan Bamnes,” Kathy Kudish,” Ebony Thomas," Cynthia Kenyon,” Marisa Hoffman,*”
Eva Pradhan,’” Juventila Liko,® and Susan Hariri’

= 1 Ocak 2012-31 Aralik 2017
= 18-44 yas arasi kadin

> N = 1582 bogmaca vakasi
ﬂ N\ = Gebe
- e = 2,71/100 000 -14,2/100 000
. - " Gebe olmayan
- = 3,4/10 000- 19,3/100 000

o= wwropnanl  e—Nonpregnanl

Figure 1.  Pertussis incidences among women aged 18-44 years, by year and
pregnancy status.

CID. 2021,;73(11):e3836—41



Clinical Infectious Diseases R, .
LI \
MAJOR ARTICLE wnlDﬁA hivma

Effectiveness of Prenatal Versus Postpartum Tetanus,

Diphtheria, and Acellular Pertussis Vaccination in
Preventing Infant Pertussis

Kathleen Winter,'? Steve Nickell,'! Michael Powell,' and Kathleen Harriman'

Background. Most severe a ore initiation of the primary pertussis
vaccine series. Women are recot . » " (Tdap) vaccine at the start of the third
trimester of each pregnancy to bogmacayi 6nlemede daha etkili is recommendation was made by the
Advisory Committee for Immu ies in the United States have yet eval-
uated the effectiveness of this s

Methods. We evaluated a ¢ = jkinci trimesterdeki Tdap asilamasindan in the California Immunization Reg-
istry to determine whether infa ion had a lower risk of pertussis at <8
weeks of age than infants born Artum.

Results. Tdap vaccination received at 27-36 weeks gestation was found 95% confidence interval, 33%-98%) more
effective than postpartum Tdap vaccination at preventing pertussis in infants <8 weeks of age . Vaccination at 27-36 weeks gestation
was more effective at preventing pertussis in infant than vaccination during the second trimester.

Conclusions. Tdap vaccination at 27-36 weeks gestation was 85% more effective than postpartum vaccination at preventing
pertussis in infants <8 weeks of age. Efforts should be made by prenatal care providers to provide Tdap vaccine to pregnant
women during routine prenatal visits at the earliest opportunity between 27 and 36 weeks gestation.

= 27-36. gebelik haftalarinda uygulanan Tdap,

= Dogum sonrasi Tdap asilamasindan

CID. 2017;64(1):3-8



Vaccine 39 (2021) 2555-2560

- 3 Contents lists available at ScienceDirect =

E A \Jaccine

SR Vaccine ”
B

FISEVIER journal homepage: www.elsevier.com/locate/vaccine SR

Clinical repercussions in pertussis infants post-Tdpa vaccination of )

pregnant woman: An immunization success? 8

Katiuscia Araujo c!_e Miranda Lopes **, Paulo Neves Baptista ”, Renata de Medeiros Nascimento %,

HOSPITALIZATION, COMPLICATIONS AND MORTALITY

Confirmed cases of Pertussis in infants under 6 months RATE(%) OF PERTUSSIS CASES IN CHILDREN UNDER 6
from 2009 to 2018 MONTHS FROM 2009 TO 2018
400 m 2

I;aso incidence: 03410000 =

2 300 incidence: 0.19/10,000 0
0
_§250
incidence: 0.17/10,000) 80
3200 167
U —
g 150 130 7 0 i
n - 95 === Hospitalization
4 100
é 35 63 ~4#- Complications
a 50 18 16 . " =t Mortali
N p— N
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 .
20 " 6
Year notification s 6 2 /_;/"'\s , 8 6
e R
: 2009 2010 2011 2012 2013 1014 2015 2016 non 2018

Chart 1. Epidemiological curve of pertussis cases in infants under 6 months from 2009 to 2018.

Chart 2. Hospitalization, complications, and mortality rates of pertussis cases from 2009 to 2018 in infants under 6 months.



B Maternal Tdap vaccination
program recommended by
official authorities

FIGURE 1 | Countries with recommendations for immunization against pertussis in pregnancy by official authorities (for South America, pertussis immunization during
pregnancy is recommended by The Pan American Health Organization). This figure was inspired by G. Amirthalingham and K. Maertens and created by K. Maertens.

Craeret = gt -t

Bahaa Abiu-Rava Front Immunol 2020 11:-1282



In(Anti-PT IgG) [EU/mL]

Clinical Infectious Diseases

MAJOR ARTICLE

BIDSA,

Indvctious [

Term and Preterm-Born Infants

Kirsten Maertens,’ Marjolein R. P. Oriio,‘ Sereina A. Herxog,u Ludo M. Mahieu,® Niel Hens,”® Pierre Van Damme,' and Elke Leuridan’
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m Recommended Adult Immunization Schedule by Medical Condition or Other Indication, United States, 2023

Vaccine Pt compromised percentage and co =2 et Chronic liver
egnancy | (excluding HIV 4 m Ny |disease, or on | "20E EATAES disease
infection) <200 mm?® | =200 mm? hemodialysis
See Notes

COVID-19

= influenza mevsimi boyunca 1 dose annually .

LAIVS . . . . Precaution 1 dose annual
= Hamilelik evrelerine bakilmaksizin 2

Tdap or Td pregnancy __then Td or Tdap booster every 10 years

MMR 1 or 2 doses depending on indication

VAR Contraindicated 2 doses

RZV 2doses atage =19 years 2 doses at age =50 years

HPV 3 doses through age 26 years 2 or 3 doses through age 26 years depending on age at initial vaccination or condition

Pneumococcal

(PCV15, PCV20, 1 dose PCV15 followed by PPSV23 OR 1 dose PCV20 (see notes)

PPSV23)

HepA 2, 3, or 4 doses depending on vaccine

HepB (‘::’::::‘) 2, 3, or 4 doses depending on vaccine or condition

MenACWY 1 or 2 doses depending on indication, see notes for booster recommendations

MenB Precaution 2 or 3 doses depending on vaccine and indication, see notes for booster recommendations

Hib 3 doses HSCT" 1 dose

reciplents only

https://www.cdc.gov/vaccines/schedules/



WHO/IVE/16.06

How to implement
influenza vaccination
of pregnant women

An introduction manual

for national immunization programme r
and policy makers

)

e oF DevpCTYH @ World Health

Family, Mrees's and Chilirens Seath (FAC) S Orga nization

WHO?’s influenza recommendations aim to protect vulnerable high-risk groups from severe dis-
ease [1]. WHO published a position paper on influenza vaccine in 2012, identifying pregnant
women as the highest priority group for countries considering the initiation or expansion of
programmes for seasonal influenza vaccination. Influenza vaccination of pregnant women will
protect both the mother and her young infant against influenza [2]. Currently there is no licensed

= DSO 2012 yilinda hamile kadinlari en yiiksek éncelikli grup olarak
tanimladi.

= Gebelikte grip asisi;

= Hem anneyi, hem de bebegini gribe karsi korur



< 9 *, The American College of
§ Obstetricians and Gynecologists
N~ .

WOMEN'S HEALTH CARE PHYSICIANS

ACOG COVIMITTEE OPINION

Number 732 e April 2018 {Replaces Committee Opinion Number 608, September 2014)

Committee on Obstetric Practice

This Committee Opinion was developed by the American College of Obstetricians and Gynecologists' Immunization and Emerging Infections Expert
Work Group and the Committee on Obstetric Practice in collaboration with Neil 8. Silverman, MD, and Richard Beigi, MD.

Influenza Vaccination During Pregnancy

= Gebenin grip asisi,

= Kadinlar ve yeni dogan bebekler icin dogum oncesi bakimin 6nemli bir
bileseni

= Saglik hizmeti saglayicilari, hamile kadinlara asinin glivenligi ve yararlari
konusunda danismanlik yapmali



Influenza

= Gebe ve dogum sonrasi kadinda

= Griple iliskili morbidite ve mortalite yliksek

= Grip aslsl,
= Annenin grip hastaligi ve hastaneye kaldirilma riskini azaltir
= Gebelik sonuclarini iyilestirir

= Bebegin dogumdan sonraki birkac ay korunmasini saglar




The NEW ENGLAND JOURNAL of MEDICINE Clinical Infectious Diseases Vs n)q h
IR1DE A ivma

M A J 0 R A R T I C L E Infec ca v medicine association

ORIGINAL ARTICLE

Influenza Vaccine Effectiveness in Preventing Influenza-

associated Hospitalizations During Pregnancy: A Multi-

Effectl.ven.e - f)f Maternal Influenza country Retrospective Test Negative Design Study,
Immunization in Mothers and Infants 2010-2016 Clinical Infectious Diseases®  201868(9:1444-53

K. Zaman. M.B.. B.S.. Ph.D.. Eliza Roy, M.B., B.S., D.C.H. Mark G. Thompson,' Jeffrey C. Kwong,**** Annette K. Regan " Mark A, l(atz 4911 hoven J. Drews 129 E duardo Azziz- Baumgamler

Lancct[m%ctDzs 2017 Septembcr 17(9): 981-989. doi:10.1016/51473-3099(17)30252-9.

Year-round influenza immunisation during pregnancy in Nepal: a
phase 4, randomised, placebo-controlled trial

Mark C Steinhoff, Joanne Katz, Janet A Englund, Subarna K Khatry, Laxman Shrestha,

= Anne ve bebekte influenza benzeri hastalikta azalma



Human Reproduction, Vol.29, No.4 pp. 809-823, 2014

Advanced Access publication on December 22,2013  doi:10.1093/humrep/det455

human

reproduction

1st

Influenza and congenital anomalies: a
systematic review and meta-analysis

J.M. Luteijn*, M.]). Brown, and H. Dolk

Author Year

Warrell 1981 €
Doll 1950 €
Abramowitz 1958

Wilson 1959 and 1969
Oster 201

Saxen 1950

Czeizel 2007

Lnberg 1994

Saxen 19750

Saxen 19753

Ao 1983

Botto 2001
Hirvensalo 1952

Kiemetti 1977
Campbell 1953

Granroth 19780

L 2006

Hardy 1951

Laurence 1988

Coffey 1959 and 1963
Pleydell 1950

Coffey 1955

Overall (--squared = 64.1%, p = 0.000)

NOTE: Weights are from random effects analysis
I 1 I

~
-

|
&
| ﬁ
|
|
|

5
4

-
-

%
ES(95%Cl)  Weight

0.68(0.03, 16.63) 0.44
0.74(0.10,5.44) 103
0.79(0.19,3.32) 184
0.84(0.19,378) 171
1.11(0.91,1.35) 988
1.14(0.59,223) 526
1.45(1.28,1.85) 1039
1.70(1.10,250) 770
1.90(0.96,3.78) 5.10
1.97(1.28,3.04) 747
1.98(1.13,3.46) 6.19
2.10(0.80,5.50) 336
210(1.06,4.18) 509
210(1.10,4.02) 540
233(0.80,6.79) 290
249(159,389) 731
3.06(1.40,6.87) 441
3.80(1.48,975) 347
3.93(1.37,11.27) 296
6.33(3.33,12.05) 544
6.86 (0.83, 56.84) 0.93

— ey 756(172,3023) 173

<

2.00(1.62,248) 100.00

A 2

5

1

2

Figure 2 Forest plat of non-chromosomal CA following first timester influenza exposure. ES, effect size.

MAIN RESULTS AND THE ROLE OF CHANCE: First trimester matemal influenza exposure was associated with an increased risk of any

congenital anomaly [adjusted odds ratio (AOR) 2.00,957% CL. |.62-2.48], neural tube defects [odds ratio (OR) 3.33, 2.05-5.401, hydrocephaly

(5.74, 1.10-30.00), congenital heart defects (.56, I.13~2.14), aortic valve atresia/stenosis (AOR 2.59, 1.21-5.54), ventricular septal defect
(AOR 1,59, 1.24~2.14), cleft lip (3.12, 2.20~4.42), digestive system (1.7, 1.09-2.68) and limb reduction defects (2.03, 1.27-3.27). An
increased risk for cleftlip (but not for cleft palate) was also reported by ecological studies not included In the meta-analysis. Study outcomes
reported for 27 subgroups of congenital anomaly could not be included in the meta-analysis. Visualinspection of funnel plots did not suggest evi-
dence for publication bias.



Birth Defects Res. 2019 January 15; 111(2): 88-95. doi1:10.1002/bdr2.1445.

Outcomes of infants born to women with influenza
A(H1N1)pdmO09

Kim Newsome!, C. J. Alverson', Jennifer Williams', Anne F. Mcintyre!, Anne D. Fine?,

Results: 490 pregnant women with influenza, 1,451 women without reported influenza with
pregnancies in the same year, and 1,446 pregnant women without reported influenza with prior

e ee’E " Yogun bakim Unitesine kabul edilen 2009 H1N1 influenzali
infants, and i kadinlarda
relative risk,

" Erken dogum (<37 hafta)

comparisons

women not af = Disuk dogum agirlikli bebek

olicomes. = Apgar skorlari <=6 olan bebekler

Conclusio ore likely

daha yuksek oranda
to have advers

influenza vaccination during pregnancy.



Vaccine 38 (2020) 1601-1613
Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier.com/locate/vaccine

Review
The effectiveness of influenza vaccination in pregnancy in relation to
child health outcomes: Systematic review and meta-analysis

J.R. Jarvis **-*, R.B. Dorey *-%, F.D.M. Warricker <, N.A. Alwan "“', C.E. Jones <!

J.R. Jarvis et al. /Vaccine 38 (2020) 1601-1613

8
Study or Subgroup " Anne a§|lama5| % Cl
Madhi, o .
Steinhofl, = Bebeklerde laboratuvar olarak dogrulanmis gripte
T ) o eye yere
ol A %34'lik (%15-50) genel bir azalma ile iliskili
Tolal events
Heterogeneity, Tau®= § i é
Testfor overall efiect: Z= 3.7 (= U.UU Favours [experimental] Favours [control]

Fig. 2. Forest plot of pooled results for maternal influenza vaccination and LCl in infants.



FORMAL SYSTEMATIC REVIEW (COMMISSIONED WILEY
OR NON-COMMISSIONED)

Optimal timing of influenza vaccine during pregnancy: A
systematic review and meta-analysis

Will Cuningham?®23 | Nicholas Geard?3# | James E. Fielding?? | Sabine Braat®?

= Farklh trimesterlerde asilananlarda serokonversiyon oranlarinda 6nemli 6lctide
farkhlik yok

= Kord kaninda gribe karsi notralize edici antikorlarin geometrik ortalama titreleri

= Uclinci trimesterde asilananlarda ilk trimesterde asilananlara gore 1,44 kat
daha yuksek

Influenza Other Respi Viruses. 2019;13:438-452



REVIEW ARTICLE

Maternal Influenza Immunization and Birth
Outcomes of Stillbirth and Spontaneous
Abortion: A Systematic Review and Meta-analysis

Clinical Infectious Diseases™  2015;60(5):e11-9

Kristin N. Bratton,"? Melissa T. Wardle,'> Walter A. Orenstein,"*** and Saad B. Omer"**®
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m Recommended Adult Immunization Schedule by Medical Condition or Other Indication, United States, 2023

Immuno- HIV infection CD4 End-stage
d e renal Heartor | chronic liver
Vaccine Pregnancy compromise complement lung disease;
(excluding HIV m m disease, oron = disease
- h'mﬂ) DO mm DO mm daficlencies h.mod'.lyll’ alcoholism
= Gebeler
lI&or RIV4 - EmZirenler 1 dose annually @

LAIVS - Precaution 1 dose annually

= COVID-19 asisi 6nerilmekte

Tdap or Td R { dose Tdap, then Td or Tdap booster every 10 years

MMR Contraindicated 1 or 2 doses depending on indication

VAR Contraindicated 2 doses

RZV 2doses atage =19 years 2 doses at age =50 years

HPV 3 doses through age 26 years 2 or 3 doses through age 26 years depending on age at initial vaccination or condition
Pneumococcal

(PCV15, PCV20, 1 dose PCV15 followed by PPSV23 OR 1 dose PCV20 (see notes)
PPSV23)

HepA 2, 3, or 4 doses depending on vaccine

HepB (‘3:’::::‘) 2, 3, or 4 doses depending on vaccine or condition

MenACWY 1 or 2 doses depending on indication, see notes for booster recommendations

MenB Precaution 2 or 3 doses depending on vaccine and indication, see notes for booster recommendations

Hib 3 doses HSCT" 1 dose

reciplents only

https://www.cdc.gov/vaccines/schedules/



TABLE 2
Summary of COVID-19 vaccines and evidence of safety and recommendations for use in pregnancy
Commercial
Vaccine developer Assessment of safety in Recommendations for use
platform (candidate name) Mechanism of action pregnancy during pregnancy
mRNA Pfizer/BioNTech Nucleoside-modified mRNA Pfizer/BioNTech commenced a  Initial safety data supports the
(BNT162b2) expressed in lipid nanoparticles  global Phase 3 study recruiting  safe use of mRNA vaccines in
that encodes the spike protein ~ pregnant women in early 2021  pregnant women
for the SARS-COV-2 virus
Moderna (mRNA- Nucleoside-modified mRNA Real-world data from >90,000
1237) encoding the pre-fusion women have not identified any
stabilized spike (S) protein and  safety signals®
the S1-S2 cleavage site
encapsulated within a lipid
nanoparticle
Nonreplicating  Oxford-AstraZeneca  Modified chimpanzee Pregnancies that occurred in No previous studies among
viral vector (AZD1222) adenovirus (replication deficient) clinical trials were recorded and  pregnant women. However,
containing the gene encoding followed up until 3 months after  adenovirus-vectored Zika
the spike (S) protein birth. Compared with women vaccine studies in pregnant
who received the control mice did not identify any safety
vaccine, there was no increased  signals
risk of miscarriage and no
instances of stillbirth.”

Etti M.Am J Obstet Gynecol 2022; 459-71



TABLE 2

Summary of COVID-19 vaccines and evidence of safety and recommendations for use in pregnancy

Commercial
Vaccine developer Assessment of safety in Recommendations for use
platform (candidate name) Mechanism of action pregnancy during pregnancy
Janssen Recombinant, replication-
(Ad26.C0V2.S) incompetent human adenovirus
type 26 that encodes the full
length of the stabilized
conformation of the spike (S)
protein
Sputnik V (Gam- Combined recombinant
COVID-Vac) adenovirus-based vaccine (rAd5
and rAd26), both containing the
gene encoding the full-length
spike (S) protein
Protein Novavax (NVX- Full length recombinant spike (S) No direct safety data available Recombinant vaccines are
subunit Cov2373) protein nanoparticle generally considered safe for
administered with a saponin- use during pregnancy
based adjuvant (Matrix-M) Safety of saponin-based
adjuvant in pregnancy
unknown
Inactivated Sinovac (CoronaVac) Inactivated whole virus particle No direct safety data available Inactivated vaccines generally
whole virus containing aluminum hydroxide considered safe for use during

Sinopharm (BBIBP-

adjuvant
Inactivated whole virus particle

pregnancy.
Aluminum hydroxide (used in

CorV) containing aluminum hydroxide human papillomavirus vaccine)
adjuvant and CpG 1018 (used in
hepatitis B virus vaccine
adjuvants) both considered
safe for use during pregnancy
Valneva (VLA2001) Inactivated whole virus particle Safety of the Alhydroxiquim-II
containing aluminum hydroxide adjuvant unknown in
and CpG 1018 adjuvants pregnancy

Bharat Biotech
(BBV152)

Inactivated whole virus particle
containing Alhydroxyquim-Il
adjuvant

Etti M.Am J Obstet Gynecol 2022; 459-71



Pregnancy outcomes and vaccine effectiveness duringthe  (
period of omicron as the variant of concern,
INTERCOVID-2022: a multinational, observational study

Jose Villar, Constanza P Soto Conti, Robert B Gunier, Shabina Ariff, Rachel Craik, Paolo | Cavoretto, Stephen Rauch, Serena Gandino, Ricardo Nieto, I

All women: effectiveness All women: effectiveness All women: effectiveness Women diagnosed with
against laboratory- against moderate against severe COVID-19 COVID-19: effectiveness
confirmed COVID-19 COVID-19 symptoms* symptoms, referral for against severe symptoms,
higher care, ICU referral for higher care, ICU
admission, or deatht admission, or deatht
N VE (95% ClI) N VE (95% Cl) N VE(95% Cl) N VE (95% CI)
All vaccines combined
Unvaccinated 632 0 (ref) 213 0 (ref) 85 0 (ref) 65 0 (ref)
Partially vaccinated 145 5% (0-18) 41 26% (0-46) 13 35% (0-64) 9 33% (0-67)
Completely vaccinated 535 9% (0-18) 171 20% (1-34)f 36 48% (22-65)F 10 74% (48-87)%
Booster vaccination 233 30% (19-39)% 71 48% (32-61)t 7 76% (47-89)% 2 91% (65-98)+
mRNA vaccine
Partially vaccinated 84 0(0-17) 18 32% (0-57) 6 35% (0-72) 5 29% (0-71)
Completely vaccinated 352 11% (0-21)¢ 75 41% (22-55) 18 56% (27-74)% 6 79% (49-91)3
Booster vaccination 152 32% (20-42) 35 54% (34-68)t 4 81% (47-93)F 1 94% (56-99)%
Non-replicating viral vector vaccine
Partially vaccinated 39 0(0-13) 1 0 (0-40) 2 61% (0-90) 1 27% (0-89)
Completely vaccinated 94 2% (0-20) 52 0 (0-4) 6 60% (2-83)F 2 56% (0-91)
Booster vaccination 56 20% (0-38) 25 25% (0-52) 3 49% (0-84) 1 76% (0-96)
Inactivated virus vaccine
Partially vaccinated 9 28% (0-61) 5 4% (0-62) 2 0(0-70) 0 NA
Completely vaccinated 86 0(0-20) 43 0 (0-8) 12 8% (0-52) 2 66% (0-93)
Booster vaccination 24 27% (0-51) 10 31% (0-66) 0 NA 0 NA

Models adjusted for maternal age, overweight or obesity, presence or absence of any pre-existing medical condition, and country. ICU=intensive care unit. VE=vaccine
effectiveness. NA=not applicable due to no cases. *Moderate COVID-19 symptoms are defined as fever, chest pain, or shortness of breath, and not showing any severe
symptoms.Severe COVID-19 symptoms are defined as having been admitted to hospital during pregnancy for either respiratory disease, respiratory tract infection, or
requiring antibiotic or antiviral treatment. $p<0-05.

Table 2: VE (%) against laboratory-confirmed COVID-19 diagnosis, moderate and severe maternal COVID-19 symptoms, and maternal referral to higher
level of care, ICU admission, or death, according to vaccine type and regimen

Lancet 2023; 401: 447-57

ntepretation COVID-1in pregmancy, uring the et 6 months ofomicon s the vt ofconcern, was associated
withincreased ris of severe maternal morbidity and mortalty, especally among symplomtic and unvacinted
onen, Wommen with complet orboosted vaccine doss had educed ik for svere symptoms,complictions, and
death, Vccination coverag amongpregnant women et  priorty,

= Tam veya glg¢lendirilmis asi ile

= Ciddi semptomlar, komplikasyonlar ve
olum riski azalmis

= Gebe kadinlarin asilanmasi 6ncelik olmaya
devam ediyor



OBSTETRICS

Reductions in stillbirths and preterm birth in
COVID-19—vaccinated women: a multicenter cohort
study of vaccination uptake and perinatal outcomes

Lisa Hui, MBBS, PhD; Melvin B. Marzan, BSc, MSc; Daniel L. Rolnik, PhD; Stephanie Potenza, MD; M

FIGURE 6
Hazard ratio plots for stillbirth and preterm birth for women vaccinated before 24 weeks’ gestation
Stillbirths Preterm Births
95% CI 95% Ci 95% CI 95% CI
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Gestatonal Age/Weeks Gestational Age/Weeks
Number al risk Number at risk
Unvaccnated 2606 2575 2534 2444 821 Unvaccinated 2601 2575 2545 2506 2367
Vaccinated 4665 4653 4631 4528 1551 Vaccnated 4663 4653 4637 4592 4434
Adjusted HR: 0.17, 95% C1 0.06 - 0.46 Adjusted HR: 0.54, 95% Cl 0.44 - 0.67

Am J Obstet Gynecol 2023,;228:585.e1-17.



OBSTETRICS

Reductions in stillbirths and preterm birth in
COVID-19—vaccinated women: a multicenter cohort
study of vaccination uptake and perinatal outcomes

Lisa Hui, MBBS, PhD; Melvin B. Marzan, BSc, MSc; Daniel L. Rolnik, PhD; Stephanie Potenza, MD; b

éONCLUSION: COVID-19 vaccination during pregnancy was asso-
ciated with a reduction in stillbirth and preterm birth, and not associated
with any adverse impact on fetal growth or development. Vaccine

coverage was substantially influenced by known social determinants of
health.

= Gebede COVID-19 asisi
= Oli dogum ve erken dogum oranlarinda azalma

= Fetal buylime veya gelisme uzerinde olumsuz etki ile iliskili degil
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Systematlc review and meta-analysis of the
effectiveness and perinatal outcomes of COVID-19
vaccination in pregnancy

SYSTEMATIC REVIEW OPEN W) Check for update
Systematic review and meta-analysis of neonatal outcomes
of COVID-19 vaccination in pregnancy

Dingning Zhang'2*#, Tingting Huang'>3#, Zhihui Chen'?3, Lulu Zhang'?3, Qi Gao'??, Ge Liu'?3, Jun Zheng'>** and

= A 1,232
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SYSTEMATIC REVIEW

Effectiveness and safety of COVID-19 vaccine in pregnant women:
A systematic review with meta-analysis

BJOG. 2023;130:348-357.
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o)

Endemik tlkelerde veya salginlarda onerilen asilar-|

= Kolera = jnaktif = Gebe ve emziren kadinlar oral kolera asisi kampanyalarina dahil
edilmeli

= Potansiyel fayda yuksek, risk diistik

= Ebola = Replike olmayan/ = (g yeni aday asi var
yetersiz replike = Gebe ve emziren kadinlar klinik arastirma protokollerine dahil
edilmeli
= HepatitE = Rekombinant, = Gebe kadinlar yliksek risk grubunda
adjuvanl = Kullanilmasi dikkate alinmali

https://www.who.int/publications/i/item/WHO-HIS-2014.07



o)

Endemik Ulkelerde veya salginlarda onerilen asilar-l

= Menenjit A = Konjuge = Menenijit kusaginda yasayan gebe ve emziren kadinlar
= MenA konjuge asisini almaktadir

= Kuduz = jnaktif = Gebe ve emziren kadinlarda
=  Kuduz asilari ve kuduz immiuinoglobulini gtivenli ve etkili

= Kene kaynakli = jnaktif = Gorilme sikhgr yiksek (yilda >5 vaka/100.000 nifus) bolgelerde
ensefalit =  Gebe ve emziren kadinlarda kullaniimal
= Sarthumma = Canh = Endemik bolgelerde veya salginlarda
zayiflatilmis = Asilamanin yararlari, asi iliskili virGsin fetlise bulasma riskinden
daha fazla

https://www.who.int/publications/i/item/WHO-HIS-2014.07
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o)

Gebelikte 6zel kullanim icin klinik calismalari stren
asllar

= Grup B streptokok = Konjuge = Yenidoganda erken ve gec¢ baslangicli GBS enfeksiyonunu énlemek
(GBS) icin
= Erken dogum ve 6li dogumlar lGzerindeki potansiyel etki
= Respiratuvar = Subunit £ = Klcuk bebeklerde siddetli RSV hastaligini dnlemek igin
Sinsityal Viris adjuvanh
(RSV)

https://www.who.int/publications/i/item/WHO-HIS-2014.07



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Prefusion F Protein—Based Respiratory
Syncytial Virus Immunization in Pregnancy
Eric A.F. Simdes, M.D., Kimberly J. Center, M.D_, Alan T.N. Tita, M.D., Ph.D.,

Table 2. Efficacy of Maternal Vaccination against RSV-Associated Lower Respiratory Tract lllness in the U.S. Cohort of
508 Infants.

RSVpreF Vaccine Placebo Estimated Vaccine Efficacy
Efficacy End Point (N =405) (N=103) (95% CI)
number of infants with event percent
Any medically attended RSV-associated 3 5 84.7 (21.6 to 97.6)
lower respiratory tract illness*
Medically attended severe RSV-associated 1 3% 91.5 (-5.6 t0 99.8)

lower respiratory tract illnessy

CONCLUSIONS
RSVpreF vaccine elicited neutralizing antibody responses with efficient transpla-
cental transfer and without evident safety concerns. (Funded by Pfizer; Clinical-
Trials.gov number, NCT04032093.)
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TABLE 4

Vaccines contraindicated during pregnancy

Vaccine (platform)

Reason for contraindication

Safety considerations

BCG (live attenuated virus)

Contains live culture preparation of the BCG
strain of Mycobacterium bovis

No harmful effects have been observed in pregnant women.
However, safety in pregnancy has not been formally
evaluated.'®*

Human papilloma virus
(recombinant virus-like
particle)

Measles, mumps, and
rubella (live attenuated virus)

Varicella (live attenuated
virus)

Zoster (recombinant
glycoprotein)

No safety data available to support use in
pregnancy. Not recommended by the CDC for
administration during pregnancy.

Contains live attenuated mumps,
measles, and rubella viruses

Contains live attenuated varicella-zoster virus.

No safety data available to support use in
pregnancy. Not recommended by CDC for
administration during pregnancy.

No evidence of increased risk of adverse pregnancy or fetal
outcomes following administration during pregnancy.'**'%*
If inadvertent administration during pregnancy, delay
remaining doses until after pregnancy.

No evidence of increased risk of adverse pregnancy or fetal
outcomes (including congenital rubella syndrome) following
administration during pregnancy. ™

Pregnancy testing is not recommended before vaccine
administration of vaccine. However, recipients are advised not
to become pregnant for at least 28 days after vaccine
dose.20,4 7

Data from Merck/CDC Pregnancy Registry have not identified
any increased risk of congenital varicella syndrome.”*'®*

Data from Merck/CDC Pregnancy Registry has not identified |
any increased risk of congenital varicella syndrome.

Etti M.Am J Obstet Gynecol 2022; 459-71




Brief Report
Major Birth Defects after Vaccination Reported to the

Vaccine Adverse Event Reporting System (VAERS),
1990 to 2014

Pedro L. Moro*!, Janet Cragan?, Paige Lewis', and Lakshmi Sukumaran®

Background: Major birth defects are important infant outcomes that have not first trimester; 25 were reports with single vaccines administered. Birth
been well studied in the postmarketing survelllance of vaccines given fo defects accounted for 0.03% of all re eceived by VAERS dunng the
pregnant women. We assessed the presence of major birth defects following % el 08

vaccination in the Vaccine Adverse Event Reporting System (VAERS), a
national spontaneous reporting system used to monitor the safety of vaccines
in the United States. Methods: We searched VAERS for reports of major birth
defects during January 1, 1990, through December 31, 2014. We excluded
birth defects from vaccines that had been studied in pregnancy registries or
other epidemiological studies (e.g., human papilloma virus, varicella, measles/
mumps/rubella, and anthrax vaccines). Birth defects were categorized into
trimester of vaccination and classified based on the organs and/or systems Birth Defects Research 109:1057-1062, 2017.
affected. If several birth defects affecting different systems were described, © 2017 Wiley Periodicals, Inc.

we classified those as multiple body systems. Empirical Bayesian data mining
was used to assess for disproportionate reporting. Results: We identified 50
reports of major birth defects; in 28 reports, the vaccine was given during the

No unusual clusters or specific birth defects were identified. Conclusion:
review of the VAERS database found that major birth defects were
infrequently reported, with no particular condition reported disproportionally.

Key words: birth defects; epidemiology; surveillance; vaccine; vaccine safety

Copyrights apply
Birth Defects Research 109:1057-1062, 2017
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