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ABSTRACT
Infectious diseases remain one of the leading causes of 
morbidity in pregnant women and newborns. Mater-
nal vaccination has become an important public health 
strategy to prevent maternal, fetal, and neonatal infec-
tions. This approach takes advantage of a natural bio-
logical phenomenon where antibodies are transferred 
from mother to fetus transplacentally, primarily in the 
second and third trimesters, and additionally through 
breast milk after birth, providing protection during the 
first few months of life before neonates can be vacci-
nated themselves. Currently, several safe and effective 
maternal vaccines are recommended universally: influ-
enza, Covid-19, tetanus, diphtheria, acellular pertussis 
(Tdap), and respiratory syncytial virus (RSV), with some 
additional in development. Other vaccines, like the 
ones against hepatitis A and B, pneumococcal diseases, 
meningococcal diseases, Japanese encephalitis (JE), ra-
bies, typhus, cholera, and polio (IPV), have the potential 
to be used in risk populations or when there is a risk 
of fatal outcomes, while some remain contraindicated 
due to theoretical risks. Despite the scientific advantag-
es and growing evidence supporting vaccination during 
pregnancy, significant gaps exist in our understanding 
of their efficacy and safety. Additionally, public accept-
ance of maternal vaccination has historically been low, 
presenting another challenge to implementation. There 
are still gaps in the understanding of maternal vaccina-
tion, leading to hesitancy, and effort should be made to 
fix them in order to achieve better health outcomes for 
mothers and their children.
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INTRODUCTION
Infectious diseases remain one of the leading causes 
of morbidity in pregnant women and newborns, with 
vaccine-preventable infections contributing significant-
ly to the global disease burden [1]. Maternal vaccina-
tion has become an important public health strategy 
to prevent maternal, fetal, and neonatal infections [2]. 
Vaccines given during pregnancy can provide direct and 
indirect protection against various infectious diseases 
and reduce illness and adverse health outcomes in both 
mothers and their infants [3]. 
This approach takes advantage of a natural biological 
phenomenon where antibodies are transferred from 
mother to fetus transplacentally during gestation, pri-
marily in the second and third trimesters, and addition-
ally through breast milk after birth, providing passive, 
antigen-specific protection against infections during the 
first few months of life - a period when infants are most 
vulnerable, especially before they can be vaccinated 
themselves [4,5]. Maternal immunization can also pre-
vent long-term complications in infants, such as neuro-
logical damage [6].
Vaccination during pregnancy can induce active immune 
protection in the mother while simultaneously trigger-
ing systemic immunoglobulin G (IgG) and mucosal IgG, 
IgA, and IgM responses that provide protection for the 
neonates [1]. The maternal immune system undergoes 
significant changes during pregnancy, which influences 
responsiveness to vaccines and subsequently affects 
the efficacy of maternal immunization programs [1].
There are two main reasons for maternal immunization: 
it protects the pregnant woman from infections that 
could harm her and/or the fetus, and it provides pas-
sive immunity to the infant, reducing the risk of infec-
tions such as influenza, pertussis, and neonatal tetanus 
in early life [7]. Over the years, this approach has shown 
to be effective and continues to be a key public health 
strategy worldwide, especially in low- and middle-in-
come countries where infant morbidity and mortality 
from vaccine-preventable diseases remain high [4,8]. 
Currently, several maternal vaccines are recommended 
universally, including those against influenza, severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
tetanus, diphtheria, pertussis (Tdap), and respiratory 
syncytial virus (RSV), with some additional in develop-
ment [9,10]. Other vaccines have the potential to be 
used in risk populations or when there is a risk of fatal 
outcomes [11, 12], while some remain contraindicated 
due to theoretical risks [13,14].
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Despite the scientific advantages and growing evidence 
supporting maternal vaccines, significant gaps exist in 
our understanding of their efficacy and safety [1, 9,10]. 
As a result, the development, evaluation, and wide ac-
ceptance of safe and effective vaccines for pregnant 
women continue to be slowed down [10]. Additional-
ly, public acceptance of maternal vaccination has been 
historically low, presenting another challenge to imple-
mentation [1]. As research in this field advances, a sys-
tems biology approach combined with careful clinical 
evaluation will be essential in improving all aspects of 
maternal vaccines in order to provide the public with 
informed vaccination choices [1]. 
This review article aims to explore maternal vaccination 
as a way to protect both mothers and their infants from 
vaccine-preventable infectious diseases.

MATERIAL AND METHODS
A focused, non-systematic review was conducted to 
identify relevant studies and reviews on maternal 
vaccination and its role in protecting mothers and in-
fants. The PubMed, Web of Sinece, Scopus and Google 
Scholar databases were searched for articles published 
from 2014 up to April 15, 2025. Various combinations 
of keywords, such as “maternal vaccination, maternal 
immunization, pregnancy, infant protection, outcomes, 
safety, efficiency, current recommendations, and trans-
placental antibody transfer,” were used to narrow down 
and identify relevant sources. Articles were included if 
they addressed the safety, immunogenicity, effective-
ness, and mechanisms of vaccines administered during 
pregnancy. Original research studies, as well as reviews, 
meta-analyses, and systematic reviews, were consid-
ered. Studies focusing on vaccines recommended for 
pregnant women (influenza, Tdap, COVID-19, and RSV) 
and on vaccines in potential but limited use, as well as 
vaccines under development, were also included. Only 
publications written in English were reviewed, and key 
information was extracted. The review focused on the 
vaccines recommended for maternal vaccination, the 
efficiency and safety of those vaccines for mother and 
infant, other vaccines with potential use throughout 
gestation, and future directions. Findings were analyzed 
and synthesized to provide an overview of the current 
implementation and potential of maternal vaccination 
strategies.

RESULTS
Maternal vaccination remains one of the leading strat-
egies for limiting the impact of vaccine-preventable 
diseases among the most vulnerable populations, most 
specifically pregnant women and infants. The knowl-

edge of the available vaccines for pregnant women, 
their safety and effectiveness, as well as the hesitancy 
regarding administering vaccines during pregnancy, is 
crucial.

Current maternal vaccines
Currently, several maternal vaccines are recommend-
ed universally, namely those against influenza, severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
tetanus, diphtheria, pertussis (Tdap), and respiratory 
syncytial virus (RSV):
1.	 Influenza Vaccine
The recommended maternal flu vaccines are inactivat-
ed or recombinant [15,16]. Vaccination protects preg-
nant women from severe influenza and reduces infant 
risk via antibody transfer. It’s administered intramuscu-
larly, with an annual dose during any trimester, and typ-
ically recommended in any trimester during flu season 
[15,16].
2.	 Tetanus, Diphtheria, and Acellular Pertussis (Tdap) 
Vaccine
Tdap is an inactivated bacterial toxoids and antigens 
(combination) vaccine [17,18,19]. It promotes placen-
tal transfer of maternal antibodies, providing passive 
immunity against pertussis, tetanus, and diphtheria in 
infants [17]. The vaccine is administered intramuscu-
larly, with a single dose typically during 27-36th weeks 
of gestation, ideally around 28th week for optimal anti-
body transfer [17,18].
3.	 COVID-19 Vaccines
The Covid-19 vaccines that are recommended during 
pregnancy are messenger ribonucleic acid (mRNA) 
based (Pfizer-BioNTech, Moderna) [20,21]. Protein sub-
unit adjuvanted vaccines (Novavax) can also be used 
as an alternative if mRNA vaccines are contraindicated 
or unavailable [20]. The immunization triggers spike 
protein production, inducing antibodies that cross the 
placenta and protect against severe SARS-CoV-2 infec-
tion. The vaccine is administered intramuscularly and is 
recommended in any trimester, with boosters adminis-
tered according to public health guidelines [21].
4.	 Respiratory Syncytial Virus (RSV) Vaccine
The RSV (Pfizer’s Abrysvo) vaccine is a recombinant 
protein vaccine containing stabilized pre-fusion (pre-F) 
F protein antigens [22]. Once transferred to the fetus, 
the maternal antibodies neutralize RSV, reducing severe 
lower respiratory tract infections in infants [22]. The 
vaccine is administered intramuscularly, with a single 
dose in late pregnancy, and is recommended right be-
fore or during RSV season (September – January [22].
A comparison of current maternal vaccination recom-
mendations according to the WHO, as well as across 
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Europe, the United States, and the Americas, including 
recent updates for RSV vaccination, is presented in Ta-
ble 1.
The WHO and Gavi (the Global Alliance for Vaccines and 
Immunization) focus on expanding access to maternal 
vaccines, especially RSV, in lower-income countries. 
This action aims to reduce infant morbidity and mortal-
ity rates in places where disease burden is highest [23, 
30].
Efficacy and Safety Profile
Recent studies on the topic, predominantly systematic 
reviews and large randomized controlled trials, provide 
substantial evidence supporting the efficacy and safety 
of vaccines such as influenza, Tdap (tetanus, diphthe-
ria, and pertussis), respiratory syncytial virus (RSV), and 
COVID-19 vaccines when administered throughout ges-
tation.
A systematic review and meta-analysis of randomized 
controlled trials have demonstrated that maternal influ-
enza vaccination significantly reduces laboratory-con-
firmed influenza cases in both mothers (RR 0.58, 95% CI 
0.42 to 0.79) and infants (RR 0.66, 95% CI 0.52 to 0.85) 
[9]. An international consensus statement from 2020 
also states that maternal immunization reduces the 
risk of influenza in pregnant women by approximately 
35–50%, as well as the risk of laboratory-confirmed in-
fluenza in infants by 48% (95% CI, 33–59) [19]. In addi-
tion, a large 2024 cohort study of 82,055 women with 
two successive pregnancies demonstrates that influ-
enza vaccination in both pregnancies is not associated 
with increased risk of adverse perinatal outcomes such 

as preeclampsia, placental abruption, preterm birth, or 
small for gestational age births and also reports no dif-
ference between trivalent and quadrivalent vaccination 
outcomes, showing the safety even with repeated vac-
cination [31].
Regarding COVID-19 vaccines, a recent cohort study of 
30,311 infants found maternal vaccination reduced in-
fant infections with the Delta-variant by 84% in the first 
two months, and by 56% in the first six months. In addi-
tion, hospitalization rates were 79% lower in infants of 
vaccinated mothers [32].
Maternal immunization with Tdap results in clinically 
and statistically significant reductions in mortality and 
morbidity of young children before they receive or 
complete their immunization schedules [33]. Vaccine 
effectiveness was 91% in the reduction of laborato-
ry-confirmed cases in infants under 3 months of age in 
England [19]. Focusing on pertussis vaccination, a UK 
study found decreased infant infection rates from 9.1% 
to 1.4% within five years of program implementation 
[34].
Clinical trials of the RSV F-protein nanoparticle vaccine 
in pregnant women demonstrate safety and immuno-
genicity, and the vaccine is reported to efficiently re-
duce RSV-related respiratory infections in infants, sup-
porting its potential use during pregnancy [35]. The 
phase 3 MATISSE trial involving over 7,400 pregnant 
participants reports vaccine efficacy of 82.4% against 
severe RSV-associated medically attended lower res-
piratory tract illness in infants during the first 90 days of 
life and 70% efficacy within the first 180 days. The vac-

Table 1. Comparison of current maternal vaccination recommendations

Region/Au-
thority Influenza Vaccine Tdap (Pertussis) COVID-19 

Vaccine RSV Vaccine Source(s)

WHO 
(Global)

Recommended for 
pregnant women, 
especially in high-
risk settings

Recommended where feasible, espe-
cially in countries with high pertus-
sis prevalence

mRNA vac-
cines recom-
mended in any 
trimester

Recommended 
maternal RSV 
vaccine, 28–36 
weeks

[23,24]

Europe 
(UK/ECDC)

Recommended in 
any trimester during 
flu season

Recommendations vary by country; 
generally recommended for every 
pregnancy, 16–32 weeks (UK); 
27–36 weeks (ECDC)

mRNA vac-
cines recom-
mended in any 
trimester

Recommended 
maternal RSV 
vaccine, 28–36 
weeks

[24,25,26]

United 
States

Recommended in 
any trimester during 
flu season

Recommended for every pregnancy, 
27–36 weeks

mRNA vac-
cines recom-
mended in any 
trimester

Recommended 
maternal RSV 
vaccine, 32–36 
weeks

[3,27,28]

Americas 
(PAHO)

Recommended in 
any trimester during 
flu season

Recommended where feasible

mRNA vac-
cines recom-
mended in any 
trimester

Recommended 
maternal RSV 
vaccine, 32–36 
weeks

[24,29]

ECDC – European Centre for Disease Prevention and Control; mRNA – messenger Ribonucleic Acid; PAHO – Pan American 
Health Organization; RSV – Respiratory Syncytial Virus; Tdap – Tetanus, Diphtheria, and Acellular Pertussis vaccine; UK – 
United Kingdom; WHO – World Health Organization.
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cine induces strong maternal immune responses and 
efficient transplacental antibody transfer, with no sig-
nificant safety concerns for mothers or newborns [36].
Generally, adverse effects of vaccines during pregnancy 
are mostly mild to moderate (such as localized pain or 
mild fever) and similar to those observed in nonpreg-
nant individuals, and there is no significant increase in 
adverse pregnancy or neonatal outcomes associated 
with maternal vaccination [13,35].
Studies have confirmed the safety of influenza vaccines 
during all trimesters, with no association with gestation-
al diabetes, pre-eclampsia, cesarean delivery, or other 
pregnancy complications [13]. Mass vaccination during 
the 2009 H1N1 pandemic showed no abnormal mater-
nal or fetal outcomes [13]. A large study published in 
2025 that involves 78,052 pregnant women shows that 
COVID-19 vaccination during early pregnancy does not 
increase the risk of major structural birth defects, con-
firming the safety of COVID-19 vaccines in pregnancy, 
including the first trimester, and found no increased risk 
even when combined with other vaccines such as Tdap 
or influenza [37].
Safety data from randomized controlled trials and ob-
servational studies indicate no increased risk of adverse 
pregnancy or neonatal outcomes following maternal 
Tdap immunization. In addition, simultaneous adminis-
tration with the influenza vaccine is also safe, with no 
increase in preterm birth or low birth weight [9,13]. Re-
cent trials of RSV maternal vaccines also demonstrate 
favorable safety profiles for mothers and infants, with 
no significant concerns regarding the safety since no in-

creased risk of adverse maternal or neonatal outcomes 
is reported [9,35,36].
Maternal vaccination hesitancy
Despite the proven efficacy and safety, there is still stig-
ma and misunderstanding surrounding maternal vacci-
nations. The key gaps leading to vaccine hesitancy dur-
ing pregnancy are presented in Table 2.
More efforts should be made to fix these gaps in order 
to reach better vaccination results and to improve child 
health outcomes, as well as to lower the overall disease 
risks.
Future research should focus on long-term studies with 
follow-ups to evaluate children’s health outcomes be-
yond infancy, including duration of immune protection 
and potential adverse effects. Current reviews empha-
size this, as well as the need to analyze the cost-ef-
fectiveness in order to fully understand all aspects of 
maternal vaccines [35,41]. In addition, studies should 
include diverse populations with different ethnicities, 
geographic locations, and socioeconomic backgrounds, 
since expanding research is critical to generating global-
ly relevant data [35].
Even though the relevant data indicates that vaccina-
tion during the later stages of pregnancy provides the 
best neonatal outcomes in the majority of cases, fur-
ther studies are needed to refine timing for different 
vaccines, as well as in different populations [41,42].
When dealing with constantly and rapidly evolving 
pathogens like the COVID-19 virus, the adaptation of 
the vaccines to the new emerging variants is of great 
importance. Some authors suggest that hybrid immu-

Table 2. Key gaps leading to maternal vaccine hesitancy 

Gap Area Description Implications Sources

Long-Term Infant 
Outcomes

Limited data on neonatal health beyond 
six months, especially for newer mRNA 
vaccines.

Uncertainties regarding the duration of 
protection and potential delayed adverse 
effects.

[35]

Diverse Populations Lack of representation of multiethnic co-
horts in trials.

Reduced generalizability of findings; po-
tential for different vaccine responses in 
various groups.

[19,32,35,
38,39]

Optimal Timing Antibody transfer efficiency varies by tri-
mester.

Suboptimal protection if vaccines are ad-
ministered at less effective times during 
pregnancy.

[9,35] 

Variant Adaptability Variable effectiveness against emerging 
variants.

Need for updated vaccine formulations to 
maintain effectiveness against new vari-
ants.

[32]

C o m m u n i c a t i o n 
Strategies

Persistent vaccine hesitancy due to in-
sufficient public health messaging about 
risk-benefit profiles.

Reduced vaccine uptake, potentially lead-
ing to increased disease incidence in moth-
ers and infants.

 [19,35]

Lack of Education
Many mothers lack formal education, and 
this leads to persistent vaccine hesitancy 
due to insufficient knowledge.

 Lower vaccination rate, leading to poten-
tial higher risk of disease and worsened 
child health outcomes

[40]

mRNA – messenger Ribonucleic Acid.
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nity (vaccination plus natural infection) may provide 
broader and more durable protection and emphasize 
the need for vaccine formula updates [42]. 
Lastly, when dealing with vaccine hesitancy, transparent 
and evidence-based communication by healthcare pro-
viders, tailored education programs, and public health 
messaging to improve maternal vaccine acceptance are 
essential. Studies point to the need for clear discussions 
about vaccine safety, as well as vaccine benefits, to 
overcome misinformation and build trust among preg-
nant women [35]. 
Use of other vaccines during pregnancy and vaccines 
in development
Vaccines like the ones against hepatitis A and B, pneu-
mococcal diseases, meningococcal diseases, Japanese 
encephalitis (JE), rabies, typhoid, cholera, and polio 
(IPV) can also be applied during pregnancy when in-
dicated, as in case of a high risk of exposure or a high 
chance of fatalities [11,12].	
A summary of other vaccines with potential use during 
pregnancy according to CDC [43] vaccination guidelines 
and the peer-reviewed reviews by Arora & Lakshmi 
(2021) [12] and Simionescu et al. (2021) [11] is shown 
in Table 3. 

Vaccines containing live attenuated viruses (MMR, Var-
icella, Typhoid live oral, Cholera live oral, etc.) remain 
contraindicated during pregnancy due to theoretical 
risks, although unintended exposures have not shown 
evidence of adverse fetal effects in limited studies 
[2,12,13,43]. As for the yellow fever (YF-VAX) live-at-
tenuated vaccine, pregnancy is a precaution. Rarely, the 
vaccine may be given if traveling to a high-risk area is 
unavoidable, but further risk-benefit assessment is re-
quired [44].
The recently introduced HPV vaccines (recombinant) 
are not recommended during gestation by major health 
authorities, including the CDC, WHO, and others, and 
women who are known to be pregnant should delay 
initiation or completion of the HPV vaccination series 
until after pregnancy [45-47]. However, HPV vaccination 
is not associated with adverse pregnancy or fetal out-
comes, and no intervention is required if a dose is given 
before knowing about the pregnancy [45-48].
Vaccines in development for maternal use are Group B 
Streptococcus (GBS) and cytomegalovirus (CMV) vac-
cines, which have shown promising results in clinical 
trials, with GBS being the more advanced and more 
likely to enter phase 3 trials [10,49,50]. Additionally, in 

Table 3. Other vaccines with potential use throughout gestation 

Disease / Vaccine Vaccine Examples Vaccine Type Pregnancy Use Status 

Hepatitis A Havrix, Vaqta Inactivated virus Can be given if indicated (outbreak, exposure); no 
safety concerns reported.

Hepatitis B Engerix-B, Recom-
bivax HB

Recombinant 
subunit

Recommended if unvaccinated and at risk; safe and 
routinely used during pregnancy when indicated.

Pneumococcal PCV13 (Prevnar 13), 
PPSV23

Conjugate and 
polysaccharide

May be given if high-risk conditions present (chronic 
illness); no routine pregnancy recommendation but no 
evidence of adverse events.

Meningococcal MenACWY (Menac-
tra, Menveo), MenB

Conjugate and 
protein subunit

Can be administered if benefits outweighs potential 
risks (outbreak, exposure); pregnancy is a precaution, 
not contraindication.

Japanese Encephali-
tis (JE) Ixiaro Inactivated virus

May be given if travel to endemic areas is unavoid-
able; generally deferred if possible; limited data but no 
evidence of adverse events.

Polio IPV (inactivated po-
lio vaccine) Inactivated virus May be given if indicated (outbreak, travel); pregnan-

cy is a precaution but no evidence of adverse events.

Rabies RabAvert, Imovax 
Rabies Inactivated virus

Recommended if indicated (post-exposure or pre-ex-
posure prophylaxis); benefits outweigh theoretical 
risks; no evidence of adverse events.

Typhoid (injectable) Vi polysaccharide 
vaccine Polysaccharide Injectable vaccine may be used if clearly indicated 

after risk assessment.

Cholera (inactivated 
oral) Dukoral Inactivated oral 

vaccine

May be used if benefit outweighs risk (outbreak, trav-
el); generally avoided if possible; limited pregnancy 
data.

JE - Japanese Encephalitis; IPV - inactivated polio vaccine; PCV13 - Pneumococcal conjugate vaccine 13-valent; PPSV23 - 
Pneumococcal polysaccharide vaccine 23-valent; MenACWY - Meningococcal conjugate vaccine types A, C, W, Y; MenB = 
Meningococcal B vaccine. 
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March 2025, a Phase II clinical trial was launched in Mali 
to evaluate the safety, immunogenicity, and efficacy of 
Malaria vaccine R21/Matrix-M in women of childbear-
ing potential (WOCBP), a key step toward eventual use 
in pregnancy [51]. Zika vaccine candidates completed 
Phase 1 trials in non-pregnant humans with good safe-
ty and immunogenicity and phase 2 trials in pregnant 
populations are pending, as ethical guidelines tradi-
tionally exclude pregnant women from early-stage tri-
als [52,53]. Regarding the Ebola virus, vaccines such as 
recombinant vesicular stomatitis virus (rVSV) ones have 
been used in outbreaks, but data on safety in pregnancy 
are limited and research continues on safe maternal im-
munization strategies for Ebola-endemic regions [54].
Despite the growing evidence supporting maternal vac-
cination, several limitations remain. Most notably, fol-
low-up durations for studies assessing mRNA vaccines 
are relatively short, restricting insight into long-term in-
fant health outcomes beyond early infancy. Moreover, 
low- and middle-income country populations remain 
under-represented in clinical trials and observational 
cohorts, limiting the generalizability of current safety 
and efficacy data. Addressing these gaps by including di-
verse ethnic and geographic populations is essential for 
optimizing maternal immunization strategies globally. 
Additionally, evolving viral variants necessitate ongoing 
vaccine adaptation and monitoring to ensure sustained 
protection. Efforts to reduce vaccine hesitancy must 
also consider these gaps in knowledge and representa-
tion to build trust in maternal vaccines worldwide

CONCLUSION
Scientific evidence affirms that maternal vaccination is 
a safe and effective intervention, emphasizing that the 
use of these vaccines is a key public health intervention 
to protect mothers and infants. This plays an extreme-
ly important role in reducing the burden of infectious 
diseases in mothers and their infants, supporting cur-
rent public health recommendations advocating for 
vaccination during pregnancy. Despite the safety and 
effectiveness of maternal vaccines, there are still gaps 
in the understanding and implementation of maternal 
vaccination, leading to hesitancy about maternal vac-
cination, and efforts should be made to fix these gaps 
in order to achieve better health outcomes for mothers 
and their children.
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