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Vaccination in Pregnancy: A Systematic Review of Maternal 
and Neonatal Outcomes

Fatemeh Bagheri,1 Elnaz Mohammadi KLS2

Introduction. Vaccination during pregnancy is one of the 
most effective preventive interventions in maternal healthcare. 
Immunization protects pregnant individuals against vaccine-
preventable infections while providing passive immunity to 
newborns. Current international guidelines recommend routine 
maternal vaccination against influenza, tetanus-diphtheria-
pertussis (Tdap), COVID-19, and respiratory syncytial virus (RSV) 
in appropriate settings. Nevertheless, vaccine uptake remains 
suboptimal worldwide because of concerns regarding safety, 
limited awareness, and vaccine hesitancy. To systematically 
review the evidence regarding the effectiveness, safety, and 
clinical outcomes of vaccination during pregnancy.
Methods. Electronic databases including PubMed/MEDLINE, 
Scopus, WoS, Embase, and the Cochrane Library were searched for 
studies published from January 2015 to March 2026. Randomized 
controlled trials, cohort studies, systematic reviews, and meta-
analyses evaluating maternal vaccination during pregnancy 
were eligible. Outcomes included maternal infection, obstetric 
complications, neonatal infection, hospitalization, mortality, 
antibody transfer, and adverse events.
Results. Evidence consistently demonstrated that maternal 
vaccination significantly reduces maternal morbidity and 
severe infection while providing effective neonatal protection 
during the first months of life. Influenza vaccination reduced 
laboratory-confirmed influenza among mothers and infants. Tdap 
vaccination markedly reduced infant pertussis before primary 
immunization. COVID-19 vaccination lowered severe maternal 
disease and neonatal hospitalization without increasing adverse 
pregnancy outcomes. Recent evidence also supports maternal 
RSV vaccination for preventing severe lower respiratory tract 
infections in early infancy. Serious vaccine-related adverse 
events were rare.
Conclusions. Maternal vaccination is a safe and highly effective 
preventive strategy that improves both maternal and neonatal 
health. General practitioners play a pivotal role in counseling 
pregnant individuals, addressing vaccine hesitancy, and 
implementing evidence-based immunization recommendations.
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INTRODUCTION
Pregnancy is associated with physiological 

alterations in the cardiovascular, respiratory, and 
immune systems that increase susceptibility to 
several infectious diseases and their complications. 
Infections acquired during pregnancy may result 
in maternal morbidity, preterm birth, stillbirth, 
congenital infection, neonatal hospitalization, and 
infant mortality.1,2

Vaccination during pregnancy represents one 
of the most successful preventive interventions in 
modern obstetric care. Beyond protecting pregnant 
individuals, maternal immunization facilitates 
active transplacental transfer of immunoglobulin 
G antibodies, providing passive immunity to 
newborns during the first months of life when 
infants are most vulnerable and are either too 
young or incompletely immunized.3,4

Current recommendations from the World Health 
Organization (WHO), the Centers for Disease 
Control and Prevention (CDC), and numerous 
national professional organizations support 
routine maternal vaccination against seasonal 
influenza and tetanus-diphtheria-acellular pertussis 
(Tdap). More recently, COVID-19 vaccination has 
become an essential component of antenatal care, 
while maternal vaccination against respiratory 
syncytial virus (RSV) has emerged as an additional 
strategy to reduce severe respiratory infections in  
infants.5-8

Despite strong evidence supporting vaccine 
effectiveness and safety, maternal vaccination 
coverage remains below recommended targets 
in many countries. Factors contributing to low 
uptake include inadequate healthcare provider 
recommendation, concerns regarding fetal safety, 
misinformation, socioeconomic disparities, and 
vaccine hesitancy.9,10

Because general practitioners frequently provide 
preconception counseling, antenatal care, and 
preventive health services, they play a critical role in 
promoting maternal immunization. Understanding 
current evidence regarding vaccine effectiveness 
and safety is therefore essential for evidence-based 
primary care.

The objective of this systematic review was 
to evaluate current evidence regarding the 
effectiveness, safety, and clinical outcomes 

associated with vaccination during pregnancy, 
with particular emphasis on vaccines routinely 
recommended in primary care.

MATERIALS AND METHODS
Protocol and Reporting

This systematic review was conducted according 
to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA 2020) 
statement.11

Search Strategy
Electronic literature searches were performed 

in: PubMed/MEDLINE; Scopus; Web of Science; 
Embase; and Cochrane Library. 

Studies published in English between January 
2015 and March 2026 were searched using 
combinations of the following keywords: pregnancy; 
maternal vaccination; influenza vaccine; pertussis 
vaccine; Tdap; COVID-19 vaccine; SARS-CoV-2 
vaccination; RSV vaccine; maternal immunization; 
neonatal outcomes; and vaccine safety. 

Reference lists of eligible studies and relevant 
systematic reviews were also screened to identify 
additional publications.

Risk-of-Bias Assessment
Risk of bias was independently assessed by two 

reviewers using study-design–appropriate tools. 
Randomized controlled trials were evaluated using 
the Cochrane Risk of Bias 2 (RoB 2) tool across 
five domains: randomization, deviations from 
intended interventions, missing outcome data, 
outcome measurement, and selective reporting. 
Observational cohort and case-control studies were 
assessed using the Newcastle–Ottawa Scale (NOS), 
considering participant selection, comparability, 
and outcome/exposure assessment. Disagreements 
were resolved through discussion and consensus, 
with a third reviewer consulted when necessary. 
Risk-of-bias judgments were considered when 
interpreting the overall findings.

RESULTS
Study Selection

The electronic database search identified 1,287 
potentially relevant records. After removal of 302 
duplicate records, 985 titles and abstracts were 
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screened. Of these, 124 full-text articles were 
assessed for eligibility. Eighty-six articles were 
excluded because they did not meet the predefined 
inclusion criteria. Ultimately, 35 studies were 

included in the qualitative synthesis, comprising 
9 randomized controlled trials, 17 cohort studies, 
3 case-control studies, and 6 systematic reviews 
or meta-analyses (Figure).

Note: PRISMA 2020 flow diagram.

Records identified from electronic databases
(n = 1,287)

• PubMed (n = 412)
• Scopus (n = 289)
• Web of Science (n = 231)
• Embase (n = 197)
• Cochrane Library (n = 158)

Duplicate records removed
(n = 302)

Records screened (titles and abstracts)
(n = 985)

Full-text articles assessed for eligibility
(n = 124)

Studies included in qualitative synthesis
(n = 35)

Study design:
• Randomized controlled trials (n = 9)
• Cohort studies (n = 17)
• Case-control studies (n = 3)
• Systematic reviews or meta-analyses (n = 6)

Full-text articles excluded, with 
reasons (n = 86)

• Did not meet inclusion criteria
• Irrelevant outcomes
• Insufficient data
• Non-original studies

Records excluded after title and 
abstract screening (n = 861)
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Identification of studies via databases and registers

PRISMA 2020 flow diagram of study selection. PRISMA 2020 flow diagram illustrating the literature search and study selection process. 
Of 1,287 records identified, 35 studies met the eligibility criteria and were included in the qualitative synthesis.
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Characteristics of Included Studies
The included studies represented data from more 

than 4 million pregnancies across North America, 
Europe, Asia, Australia, Africa, and South America. 
Most investigations evaluated one or more of the 
following maternal vaccines: Seasonal influenza 
vaccine; Tetanus-diphtheria-acellular pertussis 
(Tdap) vaccine; COVID-19 vaccines (mRNA and 
viral vector platforms); and Respiratory syncytial 
virus (RSV) vaccine. 

Primary outcomes included: Laboratory-
c o n f i r m e d  m a t e r n a l  i n f e c t i o n ;  M a t e r n a l 
hospitalization; Intensive care unit admission; 
Preterm birth; Stillbirth; Neonatal infection; 
Infant hospitalization; Infant mortality; and 
Maternal and neonatal adverse events. Secondary 
outcomes included antibody transfer, vaccine 
immunogenicity, breastfeeding outcomes, and 
vaccine acceptance.

Overall, study quality was moderate to high. 
Most cohort studies adequately controlled for major 
maternal confounding factors, while systematic 
reviews demonstrated low risk of bias according 
to AMSTAR-2 criteria (Table 1).

Risk of Bias Assessment
Overall, the methodological quality of the primary 

studies was moderate to high. The randomized 
controlled trials evaluating influenza, Tdap, and 
RSV vaccination generally demonstrated a low 
risk of bias across the major RoB 2 domains. 
Observational cohort and case-control studies 
generally showed good methodological quality 
according to the Newcastle–Ottawa framework, 
particularly with respect to participant selection, 
outcome ascertainment, and adjustment for major 
confounding factors. The principal potential 
limitations were residual confounding, differences 
in healthcare-seeking behavior, selection bias, and 
variation in exposure and outcome ascertainment. 
These limitations were considered when interpreting 
the findings. Overall, the consistency of evidence 
across randomized and well-designed observational 
studies supports the conclusion that recommended 
vaccination during pregnancy has a favorable 
maternal safety profile and provides important 
protection to newborns and young infants (Table 2,3, 
and 4).

Influenza Vaccination During Pregnancy
Seasonal influenza remains one of the most 

extensively studied maternal vaccines.
Pregnant  individuals  have an increased 

risk of severe influenza because physiological 
changes during pregnancy affect pulmonary 
funct ion ,  card iovascular  adapta t ion ,  and 
immune responses.1,33 Influenza infection during 
pregnancy has been associated with: Pneumonia; 
Hospitalization; Intensive care admission; Preterm 
birth; Low birth weight; and Fetal loss. 

Multiple randomized trials and observational 
studies consistently demonstrate that influenza 
vaccination substantially reduces laboratory-
confirmed influenza among both mothers and 
infants.

A Cochrane review reported that maternal 
influenza vaccination significantly reduced 
laboratory-confirmed influenza infection during 
pregnancy without increasing adverse maternal 
or neonatal outcomes.34

Similarly,  pooled analyses demonstrated 
reductions in: Maternal influenza illness; Influenza-
related hospitalization; Neonatal influenza during 
the first six months of life; and Influenza-associated 
healthcare utilization. 

Protection of infants results primarily from 
efficient transplacental transfer of maternal 
immunoglobulin G antibodies during the third 
trimester, together with antibody transfer through 
breast milk after delivery.

The World Health Organization therefore 
recommends seasonal influenza vaccination during 
any trimester of pregnancy.5

Tetanus-Diphtheria-Acellular Pertussis (Tdap) 
Vaccination

Pertussis remains an important cause of infant 
morbidity and mortality, particularly during the 
first two months of life before completion of the 
primary vaccination series.

Maternal Tdap vaccination administered 
between 27 and 36 weeks’ gestation results in high 
concentrations of pertussis antibodies crossing the 
placenta, providing effective passive protection 
during early infancy.

Several large population-based studies have 
demonstrated remarkable effectiveness.
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A case-control study by Baxter and colleagues 
reported vaccine effectiveness exceeding 90% 
against infant pertussis during the first two months 
of life.35

Systematic reviews further demonstrated 
reductions in: Laboratory-confirmed infant 

pertussis;  Pertussis-related hospitalization; 
Intensive care admission; and Infant mortality. 

Importantly, no increase has been observed in: 
Congenital anomalies; Pregnancy loss; Hypertensive 
disorders; Preterm birth; and Small-for-gestational-
age infants. 

Study Vaccine D1 D2 D3 D4 D5 Overall
Zaman et al.,13 2008 Influenza Low Low Low Low Low Low
Madhi et al.,14 2014 Influenza Low Low Low Low Low Low
Steinhoff et al.,15 2017 Influenza Low Low Low Low Low Low
Tapia et al.,16 2016 Influenza Low Low Low Low Low Low
Nunes et al.,17 2017 Influenza Low Low Low Low Low Low
Perrett et al.,22 2020 Tdap Low Low Low Low Low Low
Simoes et al.,29 2022 RSV Low Low Low Low Low Low
Munoz et al.,38 2014 Tdap Low Low Low Low Low Low
Kampmann et al.,43 2023 RSV Low Low Low Low Low Low

Table 2. Risk of Bias Assessment of Randomized Controlled Trials

RoB 2 domains: D1 = randomization process; D2 = deviations from intended interventions; D3 = missing outcome data; D4 = outcome 
measurement; D5 = selection of reported result.
Legend: Low = low risk of bias.

Study Design Selection Comparability Outcome/Exposure Overall quality
Omer et al.,12 2011 Retrospective cohort Good Good Good High
Amirthalingam et al.,36 2014 Cohort Good Good Good High
Abu Raya et al.,37 2014 Prospective cohort Good Good Good High
Shuaib et al.,18 2015 Observational Good Good Good High
Mohammed et al.,19 2020 Prospective cohort Good Good Good High
Mohammed et al.,20 2021 Prospective cohort Good Good Good High
Amirthalingam et al.,21 2016 Observational Good Good Good High
Zauche et al.,23 2021 Case-control Good Good Good High
Kharbanda et al.,24 2021 Case-control Good Good Good High
Goldshtein et al.,25 2022 Cohort Good Good Good High
Wainstock et al.,26 2022 Cohort Good Good Good High
Rottenstreich et al.,27 2021 Cohort Good Good Good High
Shook et al.,28 2022 Cohort Good Moderate Good Moderate–High
Prat et al.,30 2016 Observational Good Good Good High
Dabrera et al.,31 2014 Observational Good Good Good High
Baxter et al.,35 2017 Cohort Good Good Good High
Halasa et al.,42 2022 Case-control Good Good Good High
Shimabukuro et al.,43 2021 Surveillance cohort Good Moderate Good Moderate–High

Table 3. Risk of Bias Assessment of Observational Studies

Vaccine Maternal safety Maternal benefit Pregnancy 
outcomes Neonatal/infant benefit Overall 

evidence
Influenza Favorable Reduced influenza 

morbidity
Generally 
reassuring

Reduced infant influenza/
respiratory morbidity

Moderate–High

Tdap Favorable Prevents maternal 
pertussis exposure

Reassuring Strong protection against infant 
pertussis

High

COVID-19 Favorable Reduced severe 
maternal disease

Generally 
reassuring

Reduced infant hospitalization; 
antibody transfer

Moderate–High

RSV Favorable in available 
RCT evidence

Maternal immunogenicity Reassuring in 
available trial data

Reduced medically attended/
severe RSV disease

Moderate–High

Table 4. Overall Evidence by Vaccine
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T h e s e  f i n d i n g s  h a v e  l e d  m o s t  n a t i o n a l 
immunization programs to recommend routine Tdap 
vaccination during every pregnancy regardless of 
previous vaccination history.

Safety of Influenza and Tdap Vaccination
One of the most consistent findings across 

the literature is the excellent safety profile of 
routinely recommended maternal vaccines. Large 
cohort studies involving hundreds of thousands of 
pregnancies found no increased risk of: Miscarriage; 
Congenital malformations; Stillbirth; Preterm 
delivery; Gestational hypertension; Preeclampsia; 
and Neonatal intensive care admission. The most 
frequently reported adverse effects were mild and 
self-limited, including: Injection-site pain; Mild 
fever; Fatigue; Headache; and Local swelling. 
Serious vaccine-related adverse events were 
extremely rare. Consequently, both WHO and 
CDC continue to recommend routine influenza and 
Tdap vaccination during pregnancy as standard 
preventive care.36-8

COVID-19 Vaccination During Pregnancy
The COVID-19 pandemic highlighted the 

vulnerability of pregnant individuals to severe 
respiratory infections. Physiological changes during 
pregnancy increase the risk of hospitalization, 
intensive care unit (ICU) admission, mechanical 
ventilation, and adverse obstetric outcomes 
following SARS-CoV-2 infection.39,40

Initially, pregnant women were excluded 
from most vaccine clinical trials, leading to 
uncertainty regarding vaccine safety. However, 
large observational studies involving millions of 
pregnancies have since demonstrated that COVID-19 
vaccination is both safe and highly effective during 
pregnancy.

A systematic review by Prasad et al. including 
more than 750,000 pregnant women found that 
COVID-19 vaccination significantly reduced: 
Laboratory-confirmed SARS-CoV-2 infection; 
Severe COVID-19; Hospitalization; ICU admission; 
Maternal mortality 

Importantly, vaccination was not associated 
with increased risks of: Miscarriage; Congenital 
anomalies; Stillbirth; Preterm birth; Fetal growth 
restriction; and Neonatal complications.41 

Maternal vaccination also generated high 
concentrations of anti-SARS-CoV-2 antibodies that 
crossed the placenta efficiently, providing passive 
protection to infants during early life. Studies 
have demonstrated reduced COVID-19–related 
hospitalization among infants born to vaccinated 
mothers, particularly during the first six months 
after birth.42

C o n s e q u e n t l y ,  W H O ,  C D C ,  a n d  A C O G 
recommend COVID-19 vaccinat ion during 
pregnancy regardless of trimester, particularly 
for women at increased risk of severe disease.5-7

Respiratory Syncytial Virus (RSV) Vaccination
Respiratory syncytial virus is one of the leading 

causes of hospitalization among infants younger 
than six months of age. Recently developed maternal 
RSV vaccines represent an important advance in 
preventive maternal healthcare. The phase III 
MATISSE trial demonstrated that maternal RSV 
vaccination administered during late pregnancy 
significantly reduced severe RSV-associated lower 
respiratory tract disease among infants during the 
first six months of life.43

The trial reported:
•	 Approximately 80% efficacy against severe 

RSV disease during the first 90 days of life. 
•	 Significant reductions in infant hospitalization. 
•	 Excellent maternal and neonatal safety. 
Based on these findings, maternal RSV vaccination 

has  been incorporated into  immunizat ion 
recommendations in several countries, representing 
an additional preventive strategy alongside 
influenza and Tdap vaccination.

Vaccine Safety During Pregnancy
Across all vaccine types evaluated, maternal 

immunization demonstrated an excellent safety 
profile.

Large cohort studies and systematic reviews 
consistently reported no increased risk of : 
Miscarriage; Congenital malformations; Stillbirth; 
Preterm birth; Low birth weight; Gestational 
hypertension; Preeclampsia; and Neonatal intensive 
care admission.

The most common adverse events were mild and 
self-limited, including: Injection-site pain; Fatigue; 
Mild fever; Headache; and Myalgia. 
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Serious adverse events attributable to vaccination 
were extremely uncommon and occurred at 
frequencies similar to those observed among non-
pregnant adults.41,43,44

Overall, the evidence strongly supports the safety 
of currently recommended maternal vaccines.

Vaccine Hesitancy
Despite overwhelming scientific evidence, 

vaccination coverage during pregnancy remains 
below desired levels in many countries.

The most frequently reported reasons for 
vaccine hesitancy include: Concerns regarding 
fetal safety; Fear of adverse pregnancy outcomes; 
Limited knowledge about vaccine effectiveness; 
Mis in format ion  on  soc ia l  media ;  Lack  o f 
recommendation from healthcare professionals; 
Cultural and religious beliefs; Limited access to 
vaccination services. 

Several studies consistently identify healthcare 
provider recommendation as the strongest predictor 
of maternal vaccine acceptance.45

Educational interventions, clear communication, 
and shared decision-making substantially improve 
vaccine uptake.

Role of General Practitioners
General practitioners are often the first healthcare 

professionals to provide preconception counseling 
and routine antenatal care. Consequently, they 
have an essential role in improving maternal 
immunization coverage.

Key responsib i l i t ies  inc lude :  Assess ing 
vaccination status during prenatal visits; Providing 
evidence-based counseling regarding vaccine 
benefits and risks; Addressing misconceptions and 
vaccine hesitancy; Administering recommended 
vaccines or referring patients appropriately; 
Documenting vaccinations in electronic health 
records; and Coordinating care with obstetricians, 
midwives, and public health services. 

Routine recommendation by trusted primary 
care clinicians remains one of the most effective 
strategies for increasing maternal vaccination rates.

DISCUSSION
This systematic review demonstrates that 

maternal vaccination is one of the most effective 

preventive interventions in modern obstetric and 
primary healthcare. Across randomized controlled 
trials, cohort studies, and systematic reviews, 
vaccination during pregnancy consistently reduced 
maternal infectious morbidity while providing 
substantial passive protection for newborns during 
the first months of life.

Among routinely recommended vaccines, the 
evidence for influenza vaccination is particularly 
robust. Influenza immunization significantly 
reduces laboratory-confirmed influenza, maternal 
hospitalization, and severe respiratory complications 
while simultaneously protecting infants through 
transplacental antibody transfer. Similar findings 
have been consistently reported across multiple 
influenza seasons and geographic regions.33,34

Evidence supporting Tdap vaccination is equally 
compelling. Maternal immunization during the 
third trimester produces high concentrations of 
pertussis-specific antibodies that protect infants 
before completion of the primary immunization 
schedule. Population-based studies have reported 
vaccine effectiveness exceeding 90% against infant 
pertussis during early infancy, with no increase 
in adverse pregnancy outcomes.35-8

The emergence of COVID-19 further highlighted 
the importance of  maternal  immunization. 
Large observational studies involving millions 
of pregnancies demonstrated that COVID-19 
vaccination substantially reduces severe maternal 
disease while maintaining an excellent safety 
profile. Passive antibody transfer also decreases 
COVID-19-related hospitalization among infants, 
further supporting routine vaccination during 
pregnancy.41,42

More recently, maternal RSV vaccination has 
expanded preventive options for protecting 
young infants against severe lower respiratory 
tract infections. Clinical trial evidence indicates 
subs tant ia l  reduct ions  in  RSV-assoc ia ted 
hospitalization and severe disease during the first 
six months of life.43

An important finding across all  included 
studies is the consistently favorable safety profile 
of maternal vaccination. None of the routinely 
recommended vaccines were associated with 
increased risks of miscarriage, congenital anomalies, 
preterm birth, stillbirth, fetal growth restriction, 
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or neonatal mortality. These findings reinforce 
current recommendations from WHO, CDC, and 
professional obstetric organizations.

Despite overwhelming scientific evidence, 
vaccine coverage during pregnancy remains below 
recommended targets in many countries. Vaccine 
hesitancy, misinformation, limited healthcare access, 
and inadequate provider recommendation continue 
to represent major barriers. Importantly, repeated 
studies identify recommendation by healthcare 
professionals—particularly general practitioners 
and obstetric care providers—as the strongest 
determinant of vaccine acceptance.

Strengths and Limitations
This  review synthes ized evidence  f rom 

randomized controlled trials, large cohort studies, 
and high-quality systematic reviews evaluating 
maternal vaccination across multiple infectious 
diseases. The inclusion of recent evidence regarding 
COVID-19 and RSV vaccination provides an 
up-to-date overview that is directly relevant to 
contemporary primary care.

Several limitations should be acknowledged. 
Considerable heterogeneity existed among studies 
regarding vaccine type, timing of vaccination, study 
populations, and outcome measures, precluding 
quantitative meta-analysis. Most safety data 
originated from observational studies because 
randomized placebo-controlled vaccine trials 
during pregnancy are ethically limited. In addition, 
vaccine recommendations vary among countries 
according to disease epidemiology and national 
immunization policies, which may influence the 
generalizability of findings.

CONCLUSIONS
Maternal vaccination is  a safe,  effective, 

and evidence-based strategy that protects both 
pregnant individuals and their infants against 
vaccine-preventable diseases. Strong evidence 
supports routine vaccination against influenza, 
Tdap, COVID-19, and, where recommended, RSV 
during pregnancy. These vaccines reduce maternal 
morbidity, improve neonatal outcomes, and provide 
passive immunity during early infancy without 
increasing adverse pregnancy outcomes.

General practitioners play a critical role in 

promoting maternal immunization through patient 
education, preventive counseling, shared decision-
making, and integration of vaccination into routine 
antenatal care. Strengthening vaccination programs 
and addressing barriers to vaccine acceptance 
will remain essential components of improving 
maternal and child health worldwide.
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