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The following Guidelines present the most up-to-date treatment and management recommendations, which may be 

modified and altered after detailed analysis of a specific clinical situation, which in turn might lead to future modifications 

and updates.

Pregnant women constitute a unique group of patients, 

who require an individualized approach to vaccination, 

with special emphasis on maternal and fetal safety. Based 

on  individual immune response, vaccination will result 

in the development of varying levels of immunity, which 

offers protection to the mother and the fetus/neonate. 

Depending on the preparation, administration of a vaccine 

to a pregnant woman results in the synthesis of various 

types of specific antibodies, followed by their transport 

across the placenta to the fetus. As a result, maternal an-

tibodies protect the neonates during the first few weeks 

of their life [1, 2].

Mandatory vaccination in Poland is free of charge (until 

the patient is 19 years old), whereas all additional vaccines 

for adults of all ages, including pregnant women, are vol-

untary. Still, these vaccines are recommended, especially 

if there is risk of serious health consequences after being 

infected with, for example, COVID-19, influenza, pertus-

sis. Some of the vaccines are refunded but the cost of others 

will need to be fully covered by the patient. 
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In order to provide the mother and the child with the 

highest possible level of protection, immunization should 

be initiated in a timely manner, preferably already at the 

stage of preconception. When planning for pregnancy, it is 

useful to analyze the immunization records of the woman, 

as well as collect a detailed history of pediatric infectious dis-

eases. It helps the physician to establish the immunological 

status of the patient and allows to prepare an individualized 

plan for the recommended immunizations. Therefore, it is 

prudent to design the immunization schedule already dur-

ing the preconception period and adjust it to both, maternal 

health status and the characteristics of the given vaccine, 

taking into account time elapsed before full immunity is  

achieved [3]. Immunity following childhood vaccinations 

is often insufficient so the importance of a booster dose, 

especially in cases of some vaccines (e.g., tetanus, pertussis) 

needs to be emphasized. Such management would offer 

a unique opportunity to optimize maternal and neonatal 

health [4–6]. 

Standard protocol needs to be followed in case of both, 

the eligibility process and the vaccination procedure in the 

group of pregnant women. As far as immunization during 

pregnancy is concerned, breastfeeding is not a contraindi-

cation. Taking into account maternal and fetal safety, and 

possible consequences resulting from various infections, it is 

necessary to classify the preparations into priority vaccines 

as well as secondary importance vaccines, which should be 

administered only in special circumstances and if there is 

high risk for infection.

It is vital to differentiate between vaccines which may 

be used in pregnant women and those which are contrain-

dicated in pregnancy.

Vaccines which contain inactivated pathogens or their 

fragments may be administered to pregnant women, 

and these include:

•	 recombinant; 

•	 subunit;

•	 polysaccharide;

•	 conjugate;

•	 toxoid;

•	 mRNA and non-replicating viral vaccines.

Vaccines which contain live weakened (attenuated) 

pathogens cannot be administered to pregnant women 

and these include:

•	 measles, mumps, rubella (combination) vaccine;

•	 varicella vaccine;

•	 tuberculosis vaccine;

•	 nasal spray flu vaccine. 

RECOMMENDED VACCINES
These vaccines are recommended due to high prob-

ability of severe adverse effects resulting from an infection.

Inactivated, quadrivalent influenza vaccine  
(split virion or subunit)

Administered only seasonally, directly before or 

during the peak incidence season (September–March) 

— 1 dose.

•	 Believed to be effective as it significantly lovers the risk 

for contracting the flu, providing temporary protection 

for both, the mother and the neonate.

•	 Safe for both, the mother and the child.

•	 Should be recommended and administered to pregnant 

women with no permanent or temporary contraindica-

tions to vaccination.

•	 May be administered in any trimester of pregnancy. 

Combination vaccine against diphtheria, tetanus, 

and pertussis (dTaP) with reduced amount of diphtheria 

toxoid, tetanus toxoid, and acellular pertussis antigens 

The dTaP vaccine is administered in pregnancy for pas-

sive protection against pertussis during the early neonatal 

period. Administered between 27 and 36 weeks of gesta-

tion, 1 dose (0.5 mL).

•	 Believed to be effective because it offers temporary pro-

tection both, to the mother and the child. As compared 

to pre-pregnancy or postpartum immunization, this of-

fers significantly higher protection against contracting 

pertussis to neonates and infants.  

•	 Safe for both, the mother and the child.

•	 Considered to be safe for both, the mother and the child 

- the vaccine differs from the tetanus (T) shot as it con-

tains a two-fold reduced amount of tetanus toxoid (at 

least 20 IU) and is recommended exclusively as a booster 

dose to adults, children > 4 years, and pregnant women.

•	 Should be recommended and administered to pregnant 

women with no permanent or temporary contraindica-

tions to immunization, 

•	 Due to the fact that high antibody titer is only tem-

porary, repeat vaccination is recommended in each 

subsequent pregnancy.

The dTaP vaccine, with reduced amount of diphtheria 

toxoid, acellular pertussis component and tetanus toxoid, is 

believed to be safe for pregnant women. Administration be-

tween 27 and 36 weeks of gestation ensures that a sufficiently 

high concentration of antibodies will be transferred to the fetus 

through the placenta and will provide protection to the neo-

nate in the first week of life [7]. In Poland, immunization of preg-

nant women with a pertussis vaccine has been recommended 

by the National Immunization Program (NIP) since 2016.

COVID-19 (SARS-CoV-2) vaccine — mRNA-based 
vaccines only

The dosing regimen in accordance with the current 

recommendation protocols (30.09.2022). Primary 2-dose 

schedule and booster doses are recommended. 
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•	 Believed to be effective because it offers temporary 

protection against severe course of the disease to the 

mother and the child.

•	 Safe for both, the mother and the child.

•	 Should be recommended and administered to pregnant 

women with no permanent or temporary contraindica-

tions to immunization.

•	 May be received at any stage of pregnancy, however 

a full vaccination course (2 doses) should be completed 

before the beginning of the third trimester, as the risk for 

severe course of COVID-19 in pregnant women increases 

significantly after the second trimester. 

In light of the fact that the SARS-CoV2 virus is relatively 

recent, and because new mutations continue to emerge, 

which may be associated with changes in their characteris-

tics and the immunization protocol, the above recommen-

dations may be modified as a result of the Polish and the in-

ternational updates in the trends and the management pro-

tocols. Based on the data about immunization of pregnant 

women during the phase of the epidemic with the dominant  

Delta virus, published until the end of 2021, the effective-

ness of COVID-19 vaccines among pregnant women was 

found to be similar to that of non-pregnant patients, as far 

as hospitalization and mortality rates are concerned.

OPTIONAL VACCINES
These vaccines are recommended before travelling or 

due to the current epidemiological situation in a given area, 

and due to individual risk factors (e.g., chronic diseases):

•	 hepatitis B;

•	 hepatitis A; 

•	 pneumococcal disease. 

It is advised to start with the 13-valent conjugate vac-

cine, followed by 23-valent polysaccharide vaccine, no 

sooner than after 8 weeks. However, if the 23-valent poly-

saccharide vaccine is first, the 13-valent vaccine should 

be administered after 12 months. At present, there are no 

data about the safety of using 20-valent conjugate vaccine 

during pregnancy. 

Immunization against meningococcal disease with the 

use of the following vaccines:

•	 monovalent meningococcal serogroup B vaccine;

•	 monovalent meningococcal serogroup C vaccine; 

•	 conjugate meningococcal serogroups A, C, W, Y vaccine;

•	 polysaccharide meningococcal serogroups A, C, W.Y 

vaccine. 

It is possible to co-administer the vaccine against se-

rogroup B and against serogroups A, C, W, Y, i.e., using two 

different anatomical sites, but the risk of adverse event 

following immunization (AEFI) increases (including fever), 

so it is advisable to consider the benefits but also the risks 

associated with such management. 

Immunization against acute poliomyelitis using the fol-

lowing vaccines:

•	 inactivated poliovirus vaccine (IPV);

•	 combination dTaP-IPV vaccine against diphtheria, teta-

nus, pertussis and poliomyelitis (routine management 

if used in travel medicine).

REQUIRED VACCINES
These vaccines need to be immediately administered in 

urgent situations and when the risk of complications and 

mortality is very high (post-exposure vaccination):

•	 tetanus T;

	 the basic course consists of three doses of the T vaccine (dif-

ferent from the dTaP vaccine, which is recommended for 

pregnant women). Tetanus toxoid — min. 40 IU, adsorbed 

to aluminum hydroxide hydrated to max. 0.7 mg Al 3+

•	 rabies.

CONTRAINDICATED VACCINES
These vaccines are contraindicated either because they 

contain live attenuated pathogens or due to the information 

found in the product characteristics:

•	 measles, mumps, rubella (combination vaccine);

•	 varicella;

•	 tuberculosis vaccine;

•	 typhoid fever (contains live attenuated (weakened) 

S.Typhi strain (Ty21a); oral administration);

•	 nasal influenza vaccine (live attenuated nasal spray vac-

cine);

•	 HPV vaccine.

INTRODUCTION
Despite the fact that immunization during pregnancy 

is an important component of infectious disease prophy-

laxis, it needs to be emphasized that in many countries, 

including Poland, public interest as well as awareness 

of the importance of vaccines continue to be low. The 

percentage of women in other countries who are vac-

cinated during pregnancy, although different, remains 

high, whereas in Poland it is unknown but and presum-

ably very low.  

As far as immunization during pregnancy is concerned, 

the main obstacles seem to be as follows:

•	 insufficient or non-existent education, resulting in con-

cern about vaccine effectiveness and safety (this is true 

not only about pregnant women but patients in general, 

as well as medical personnel);

•	 underestimation of disease seriousness and contesting 

the need for creating prophylaxis programs to prevent 

the spread of infectious diseases;

•	 limited access to vaccines, both temporary and per-

manent;
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•	 low social and economic status of some societies, and 

the consequent low-quality or sometimes even non-ex-

istent basic health care. 

Studies in Poland have identified the following obstacles 

associated with immunization during pregnancy:

•	 insufficient/no knowledge about immunization in preg-

nancy among physicians; 

•	 insufficient/no knowledge about vaccinating pregnant 

women among patients;

•	 concern about the possibility of adverse event follow-

ing immunization (AEFI), expressed by both, medical 

personnel and patients. 

As far as patient refusal is concerned, the most common 

reasons for vaccination refusal among pregnant women are 

as follows [3]: 

•	 concern for the safety of the child; 

•	 unfavorable opinions about vaccines expressed by 

friends, family and others; 

•	 negative comments or false information posted on vari-

ous websites (including specialized and social media 

websites), which cause or consolidate false conviction 

about insignificant prophylaxis or even harm associated 

with immunization during pregnancy;

•	 negative opinion about vaccines expressed by a phy-

sician or other individuals affiliated with healthcare 

professionals. 

Importantly, guidelines for vaccinating pregnant wom-

en, which have been a part of the National Immunization 

Program (NIP) in Poland for a number of years, and which 

are included in the section of recommended vaccines, apply 

to flu and pertussis vaccines. 

Similar guidelines have been issued in other Euro-

pean countries, the United States, Australia, and New Zea-

land. Various medical and academic associations, includ-

ing the Polish Society of Gynecologists and Obstetricians 

(PTGiP-PSGO), the Advisory Committee on Immunization 

Practice (ACIPs), the American College of Obstetricians and 

Gynecologists (ACOG), the American Academy of Pediatrics 

(AAP), and the World Health Organization, (WHO) have con-

firmed the safety of using COVID vaccines in pregnancy and 

their effectiveness in preventing severe course of disease, 

hospitalization, and death.

Detailed presentation of immunizations for pregnant 

women, classified as follows: 

•	 recommended;

•	 optional;

•	 required;

•	 contraindicated.

RECOMMENDED IMMUNIZATIONS 
These vaccines are recommended due to the high inci-

dence of severe disease-related consequences. 

Immunization during pregnancy, which is recom-

mended by numerous medical associations and societies 

(including PTGiP, WHO, ACIP, ACOG), is currently limited to 

the following:

•	 seasonal flu shots (only inactivated vaccines); 

•	 combination dTaP vaccine against diphtheria, tetanus, 

and pertussis, with reduced amount of diphtheria tox-

oid, tetanus toxoid, and acellular pertussis component;  

•	 COVID-19 vaccine (mRNA vaccine only).

Quadrivalent (split virion or subunit) inactivated 
influenza vaccine

Influenza incidence among pregnant women is similar 

to that of the general population, but infection during preg-

nancy is associated with severe and complicated course, 

especially in the third trimester. At that time, the following 

complications are particularly common: severe pneumonia, 

severe respiratory insufficiency, cardiological complications, 

neurological disorders, and, as a result, higher risk of mater-

nal and fetal mortality [8, 9]. 

In case of contracting the flu, the risk of fetal infection 

is relatively low. However, some studies have demonstrated 

a link between the infection and the risk for miscarriage, 

preterm labor, intrauterine fetal demise, neonatal death, 

low neonatal birth weight, and higher risk for cesarean sec-

tion. Fever in the mother may cause tachyarrhythmia and 

subsequent hypoxia in the fetus [10, 11]. 

Influenza among neonates is a rare occurrence, but 

neonates and infants are at high risk for severe and compli-

cated course of the disease (severe pneumonia, otitis media, 

myocarditis, acute respiratory failure). Approximately 10% 

of children >12 months of age who contracted influenza 

require admission to the intensive care unit, which is indica-

tive of a possible severe course of disease in that age group 

[12]. According to the inactivated vaccine registration, flu 

vaccinations may be considered for children >6 months, so 

vaccinating pregnant women is essential as it lowers the 

risk for contracting the disease not only by the mother but 

also the infant [13].

Immunization of pregnant women against influenza 

has been validated by the PTGiP, together with the National 

Flu Immunization Program (OPZG), as well as international 

expert organizations, e.g., ACIP, ACOG. WHO also recom-

mends that all pregnant women without absolute contrain-

dications, temporary or permanent, should be immunized, 

irrespective of the pregnancy trimester [14–16].

Immunization needs to be performed before the flu 

season starts. The peak incidence for the northern hemi-

sphere, which includes Poland, is observed between January 

and the end of March. Immunization is also possible when 

high circulation of the flu virus in the general population is 

reported. Quadrivalent (split virion or subunit) inactivated 
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vaccine is used to immunize pregnant women against in-

fluenza [17, 18].

According to the Polish National Immunization Pro-

gram (2022), flu vaccine is only recommended, which means 

that the cost needs to be covered by the patient. However, 

since September 2021, inactivated flu vaccine has been 

included in the “Pregnancy+” program, meaning it is free 

of charge for pregnant women. In Poland, two types of flu 

vaccines are currently available for pregnant women: split 

virion (contains all parts of the virus) and subunit (contains 

fragments of viral surface glycoproteins). Immunogenicity 

and safety of both vaccines are comparable, also in case of 

pregnant patients. The vaccines may be administered by 

the intramuscular or subcutaneous route [19]. 

Live Attenuated Influenza Vaccine (LAIV) registered 

in Europe for nasal administration to children and ado-

lescents, between the ages of 2 and 18, is contraindi-

cated in pregnancy [16]. Breastfeeding is not a contrain-

dication to influenza vaccine.

Immunization of pregnant women against the flu using 

inactivated (split virion or subunit, non-adjuvanted) vac-

cines is safe both, for the mother and the infant [20–23]. 

The immunological effectiveness of the flu vaccine among 

pregnant women is comparable to that of the general popu-

lation (similar antibody levels). Immunization prevents the 

disease and the possible complications both, in the mother 

and the neonate [24, 25].

Combination dTaP vaccine against diphtheria, 
tetanus and pertussis (with reduced antigen 

content)
Pertussis (whooping cough) is a disease caused by 

Gram-negative Bordetella pertussis bacillus. The disease is 

mainly transmitted via the droplet route, less often through 

direct contact. It needs to be emphasized that pertussis 

is highly contagious (1 individual may infect 12–14 peo-

ple in their surroundings). According to 2018 ECDC (Euro-

pean Center for Disease Prevention and Control) report, the  

highest notification rates were reported by Germany,  

the Netherlands, Norway, Austria, and Poland [26]. Unfor-

tunately, underestimation of pertussis incidence rates con-

stitutes the greatest obstacle in identifying the actual scale 

of the problem.

The results of the Polish Pertussis Study (OBEK) con-

ducted by the National Institute of Public Health — National 

Institute of Hygiene (NIZP-PZH) demonstrated that pertussis 

incidence is massively underestimated (12-320-fold, de-

pending on the age group) [27].

Despite the fact that the incidence of pertussis de-

creased significantly, as compared to the time before man-

datory immunization was introduced, the disease may still 

cause severe infection and death, especially among children, 

also in the developed countries, which includes Poland [4, 5].  

Between 2000 and 7000 cases of pertussis are reported 

each year in Poland. However, the disease is largely un-

derreported, which is the consequence of a low number 

of diagnostic tests or a misapprehension that pertussis is 

typically a childhood disease [6, 7]. The fact that immunity 

wanes after a few years is an important aspect of the cur-

rent epidemiologic situation in the country. Since pertussis 

immunity obtained during childhood is not permanent, 

booster doses are necessary.

Immunization against pertussis among adults in Poland 

is only recommended, so the cost of the vaccine needs to be 

covered by the patient. According to the Polish National Im-

munization Program, pertussis vaccines are recommended 

to the following groups of people: 

•	 adults (every 10 years);

•	 medical personnel (especially caring for neonates and 

infants);

•	 pregnant women (between 27 and 36 weeks of gesta-

tion);

•	 individuals who expect to be in close contact with a child 

up to 12 months of age (cocooning strategy).

Satisfactory or mild but temporary pertussis immunity is 

achieved after vaccination or after contracting the disease. 

Post-vaccine immunity lasts for 5 to 10 years, depending on the  

vaccine (acellular or whole-cell). Currently, adults are the main 

reservoir for pertussis and, as a potential source of infection, 

constitute a serious threat to the youngest children, who 

present with the most severe disease course. Even among 

populations with high immunization coverage rates, the 

Bordetella pertussis bacillus continues to pose a threat, with 

epidemic peaks every two to five years, much like before 

mandatory immunization had been introduced. Pertussis is 

dangerous almost exclusively to non-vaccinated individuals 

and deadly for neonates born to mothers without significantly 

high antibody titer [28]. Therefore, maternal immunization 

in pregnancy constitutes an important element of pertussis 

prophylaxis among the youngest children, who may contract 

the disease but are too young to receive the vaccine.

The course of disease in adults is typically arduous (per-

sistent cough, lasting up to three months, mainly at night), 

but complications (e.g., secondary pneumonia, urinary in-

continence, rib fracture) — although possible — are less 

common than in younger children. Pertussis in unvaccinated 

infants is associated with high mortality rates (80% of deaths 

are reported for that age group). 

Complications of pertussis include pneumonia, apnea, 

pulmonary hypertension, seizures, and cerebral defects 

(pertussis encephalopathy), with frequent need for me-

chanical ventilation. 

In light of the above-mentioned reasons, pertus-

sis immunization during pregnancy is a much-needed 
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method of protecting the infants, already in the first 

days and weeks of their life. Immunization of the infants 

may start as early as at 6 weeks of neonatal life. Vaccination is 

often delayed, sometimes due to trivial reasons, and admin-

istration of one or even two doses does not offer complete 

protection against pertussis. It needs to be emphasized 

that despite administering 3 doses of pertussis vaccine 

in the first six months of neonatal life, it is not until the 

second half of the first year of life that sufficient anti-

body titer is achieved. Therefore, it is essential to protect 

each child with maternal antibodies and, as a secondary 

measure, to use the cocooning strategy – i.e., immuniz-

ing all people in close contact with the neonate (parents, 

grandparents, older siblings, and caretakers) to mini-

mize the risk of pathogen transmission. 

The Polish Society of Gynecologists and Obstetricians, 

similarly to ACIP and other organizations, recommends 

for the pertussis vaccination to be administered between 

27 and 36 weeks of gestation, as the transplacental transfer 

of maternal antibodies to the fetus is the most effective at 

that time. Earlier administration of the dTaP vaccine, despite 

less effective antibody transfer, is not associated with ma-

ternal or fetal risk. In the UK, in 2016, the dTaP vaccine was 

recommended to pregnant women at 20 weeks of gestation 

(although the vaccine could be administered as early as 

16 weeks of gestation). The subsequent analysis revealed 

that, after extending the time window for vaccinating preg-

nant women against pertussis, the number of premature 

babies hospitalized due to pertussis in the first 60 days of 

neonatal life decreased by half. These results demonstrated 

possible benefits of pertussis vaccination performed earlier 

in pregnancy [29].

Delayed immunization (after 36 weeks of gestation) 

presents no danger to the mother or the child. However, it 

may prove to be ineffective in terms of protecting the neo-

nate and the infant. If the delivery takes place a mere few 

days after immunization, the times elapsed was insufficient 

to produce and transfer the antibodies to the fetus. In such 

situations, immunization will be beneficial for the mother 

(protection against the disease) and may be treated as an el-

ement of the cocooning strategy. Importantly, cocooning 

strategy, implemented to minimize the risk of contracting 

pertussis by the child, is not as effective as immunization 

of the pregnant women, and it should be treated as a com-

plementary strategy, not as a replacement.

According to the Polish National Immunization Program 

(2022), pertussis vaccine is mandatory for children and ado-

lescents, realized in neonates > 6 weeks of age (3 doses: at 

2, 4 and 6 months of life). An additional dose, which is the 

part of the primary series, is administered during the second 

year of life (between 16-18 months of life), and booster 

doses are received at the ages of 6 and 14 years. As men-

tioned above, pertussis vaccine received during childhood 

or adolescence does not offer lifelong immunity. Therefore, 

due to short-term immunity, from 5 to 10 years, depending 

on the vaccine (acellular or whole-cell), booster doses for 

adults are required. In case of adults, including pregnant 

women, pertussis immunization is performed using vaccines 

which contain tetanus toxoid and reduced (as compared to 

the vaccine administered to children) amount of diphtheria 

toxoid and pertussis antigens with acellular component 

(dTaP). Adults, including pregnant women, should not 

receive the pertussis vaccines which are administered 

to children (DTPa or DTPw).

Immunization with the dTaP (diphtheria, tetanus, per-

tussis) vaccine is not contraindicated while breastfeeding. 

Safety and immunogenicity of the acellular pertussis 

vaccines (Pa) in infants and children have been the focus 

of numerous studies, which unequivocally demonstrated 

that the vaccines were well-tolerated and were less often 

associated with adverse events as compared to whole-cell 

pertussis vaccines (Pw) [4]. Although pregnant women were 

excluded from the studies conducted before the dTaP was 

licensed for use, there were never any concerns about its 

safety, as it is an inactivated vaccine [30]. Moreover, numer-

ous reports confirmed the safety of using vaccines which 

contain tetanus toxoids and diphtheria toxoids in pregnant 

women, which was the main reason initiatives to eradicate 

infant pertussis were launched all over the world. Vaccine 

manufacturers have designed registries (immunization in-

formation systems) to collect information about women 

who received the dTaP vaccine in pregnancy [30]. Based on 

their data, no evidence for higher number of adverse events, 

such as miscarriage or abnormal neonatal development, was 

found, which was later confirmed by various studies [31–38].

COVID-19 vaccines (SARS-CoV-2 viral infection 
— immunization only with mRNA vaccines)
The SARS-CoV-2 virus is the causative factor for COVID-19.  

The droplet route is the main mode of transmissions, while 

transmission via contaminated surfaces is rare. Cases of in-

trauterine transmission have been reported, which indicates 

that transient viremia may be associated with the risk of 

intrauterine transmission of the virus, and that the presence 

of the infection-specific receptors in the placenta is prob-

ably minimal. The course of COVID-19 infection in pregnant 

women is relatively mild, with fever, hacking cough, fatigue, 

muscle pain, headache and throat ache, loss of taste and 

smell, conjunctivitis. However, the characteristic symptoms 

will most probably undergo changes over time due to con-

stant mutations of the virus.

Neither pregnancy nor delivery increase the risk for 

SARS-CoV-2 infection, but they do increase the risk for severe 

and complicated course of the disease, particularly in the 
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third trimester, especially among women over the age of 35, 

with comorbidities (pregestational diabetes, gestational dia-

betes hypertension, preeclampsia, cholestasis, and obesity) 

[39, 40]. As compared to non-pregnant women, pregnant 

women during the course of COVID-19 are at an elevated 

risk for the following conditions:

•	 pneumonia;

•	 hospitalization at an intensive care unit (approximately 

3-fold higher);

•	 mechanical ventilation and ECMO (almost 2.5-fold more 

frequent);

•	 death (> 1.5 higher).

In the first trimester of pregnancy, no significantly el-

evated risk for miscarriage or congenital abnormalities has 

been found, but a higher risk (approximately 17%) for pre-

mature birth, in most cases iatrogenic, has been confirmed 

[41, 42]. 

Data collected by June 2021 revealed that the risk of 

transmission via breastfeeding by a SARS-CoV-2 positive 

mother is low. If the child gets infected, it will most likely 

be the result of a direct contact, via droplet transmission. 

In neonates and infants, the course of COVID-19 is typi-

cally mild or asymptomatic. At present, neither isolation 

nor breastfeeding cessation are advised, but strict sanitary 

regime is recommended.

Of note, the SARS-CoV-2 virus continues to mutate and, 

depending on the variant, the ease and speed of disease 

spread, characteristic symptoms and possible adverse ef-

fects also change. Therefore, continuous monitoring of the 

disease-related information among pregnant women and 

neonates is required to create a reliable data source. 

The first vaccines against COVID-19, introduced in the 

United States, used the mRNA technology. In December 

2020, those preparations were approved by the Food and 

Drug Administration (FDA) for use during pregnancy in 

emergent cases. Currently, the Polish Society of Gynecolo-

gists and Obstetricians, the Polish Society for Vaccinology, 

the Polish Society for Family Medicine, and numerous other 

societies all over the world recommend immunizing all preg-

nant women against COVID-19 at any stage of pregnancy. 

Ideally, the full course should be completed before the 

start of the third trimester, when the risk for severe course 

infection is significantly elevated. COVID-19 vaccine may 

be co-administered with an influenza vaccine. Until now 

(January 2023), there have been no reports about a pos-

sible detrimental effect of COVID-19 mRNA vaccines on 

fetal development. Also, there is no evidence for higher 

risk associated with immunizing pregnant women against 

COVID-19 as compared to their non-pregnant age peers 

[43–46].

Gynecologists, obstetricians, general physicians, and 

vaccinologists should inform, educate, and encourage 

patients with reproductive plans, as well as pregnant or 

breastfeeding women, to be immunized against COV-

ID-19. The mRNA vaccines are recommended to preg-

nant women as the literature offers more evidence of 

their safety.

OPTIONAL IMMUNIZATIONS
These vaccines may be administered before travelling, 

or due to the epidemiologic situation in a given area, or due 

to medical risk factors (e.g., chronic diseases). 

Apart from the three abovementioned vaccines rou-

tinely used in pregnant women, certain vaccines may be 

administered in special circumstances, such as deteriorating 

epidemiologic situation (epidemic), the need to travel to the 

territory which is endemic to a particular disease (immuni-

zation in travel medicine), post-exposure management, or 

individual risk factors (chronic diseases).

Hepatitis A 
Hepatitis A infection is caused by the HAV (hepatitis A) 

virus. The modes of transmission include the fecal-oral route, 

sexual activity, and especially contact with waste, produc-

tion of food, and traveling to countries with low social and 

economic status. Acute hepatitis A in pregnancy is associ-

ated with elevated risk for liver failure, which in pregnant 

women may lead to preterm labor and complications related 

to prematurity. There is no evidence of vertical transmission 

between a mother and a child. Inactivated hepatitis A vac-

cine is characterized by high immunogenicity and safety.

In Poland, immunization against hepatitis A in chil-

dren and adults is recommended but non-mandatory, which 

means the cost is covered by the patient. A 2-dose schedule 

(at 0 and 6 months) is realized in adults, including pregnant 

women. Inactivated vaccine may be administered to preg-

nant women after considering the risk of a possible HAV 

infection [47, 48]. Immunization should be recommended 

to women planning for pregnancy who are seronegative or 

who have no medical records of immunization. 

Hepatitis B
Hepatitis B is caused the HBV (hepatitis B) virus. The 

disease is transmitted through blood and sexual activity. If 

the infection develops in pregnancy, chronic hepatitis, cir-

rhosis, and primary liver cancer are observed more often. 

Vertical transmission is possible at any stage of pregnancy 

(risk for fetal infection: 5–8%). 

The highest risk for maternal-fetal/neonatal transmis-

sion is observed in the third trimester of pregnancy and 

during labor, also during a cesarean section, and immedi-

ately after birth. The risk factors include high-level HBV DNA 

viremia and positive HBsAg/HBeAg antigen test (infection 

risk: 85–90%). Among children, long-term carrier state is  
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associated with developing cirrhosis and primary liver can-

cer during adulthood.

In Poland, hepatitis B vaccination is mandatory for chil-

dren and medical personnel and recommended to the rest 

of the adults. In case of adults, including pregnant women, 

hepatitis B immunization is realized using a 3-dose sched-

ule (at 0, 1 and 6 months). Hepatitis B vaccine is a recombi-

nant preparation. Immunization should be recommended 

to women planning for pregnancy who are seronegative 

or who have no medical records of immunization.

No relationship between hepatitis B vaccine and el-

evated risk for pregnancy failure has ever been demon-

strated [49, 50]. The vaccine may be recommended to all 

pregnant women with high risk for developing hepatitis B 

[51]. Hepatitis B vaccine may be administered to a pregnant 

woman in order to complete the immunization course which 

was initiated before pregnancy (there is no need to delay 

the next dose until after delivery).

Post-exposure prophylaxis for a non-infected and not 

immunized earlier person consists of hepatitis B immune 

globulin and 3 doses of the vaccine (at 0, 1 and 6 months). 

A previously immunized person with levels of anti-HBs 

below < 10 mIU/mL (and no history of ≥ 10 mIU/mL ti-

ter), should receive hepatitis B immune globulin and the 

vaccine. An immunized person with levels of anti-HBs 

above > 10 mIU/mL (currently or at any time in the past) 

— does not require prophylaxis. Post-exposure hepatitis 

B immunization maybe performed during pregnancy, pu-

erperium, breastfeeding, and the preconception period.

Immunization against pneumococcal disease
The Gram-positive Streptococcus pneumoniae bacterium, 

with droplet route of transmission, causes infections which 

may present as invasive pneumococcal disease (meningi-

tis, septicemia, bacteremic pneumonia) and non-invasive 

pneumococcal disease (pneumonia without bacteremia, 

rhinosinusitis, otitis media). In Poland, immunization against 

pneumococcal disease is mandatory in children born after 

December 31, 2016, and is recommended in the rest of the 

population.

Immunization is advised to patients who are at high risk 

for invasive pneumococcal disease, i.e., with the following 

conditions: chronic respiratory diseases (asthma), chronic 

diseases of the cardiovascular system, chronic renal and 

hepatic diseases, oncological diseases, metabolic conditions 

(diabetes), immunosuppression, asplenia.

Two types of vaccines against pneumococcal disease 

may be administered to adults, including pregnant women: 

•	 13-valent conjugate vaccine;

•	 23-valent polysaccharide vaccine.  

Adults receive one dose of the vaccine against pneu-

mococcal disease. It is advised to start with the 13-valent 

conjugate vaccine, followed by the 23-valent polysaccharide 

vaccine, with an 8-week interval between them. However, 

if the 23-valent polysaccharide vaccine was administered 

first, the 13-valent vaccine should be administered after 

12 months. A 20-valent pneumococcal conjugate vaccine 

has been available in Poland since June 2022, and may be ad-

ministered to adults over 18 years of age. However, according 

to the product characteristics records, the vaccine was not 

tested in pregnant women, and animal tests demonstrated 

no teratogenic potential. Possible immunization should be 

preceded by thorough analysis of risks and benefits.  

Immunization against meningococcal disease
The Gram-negative Neisseria meningitidis bacterium, 

transmitted through the droplet route, causes meningitis 

and/or septicemia. Typically, the infections are characterized 

by a rapid course, with non-specific symptoms during the 

preliminary stages of the diseases, which makes the diag-

nosis challenging and delays antibiotic therapy, resulting 

in worsened prognosis.    

Currently, in Poland as well as many other Euro-

pean countries, most cases (67%) of invasive meningococ-

cal disease (IMD) are caused by serogroup B, followed by 

serogroup C (19%). Recent years have witnessed higher 

rates of infection caused by serogroup W (19% in 2020 and 

12% in 2021). Invasive meningococcal disease is mostly 

found in infants and children up to 5 years, but the second 

peak is observed in adolescents and young adults (between 

15 and 25 years of age), who often are asymptomatic carriers 

of a meningococcus in the nasopharyngeal cavity, or due 

to other risk factors (closed communities, sharing food and 

drink, smoking, sexual activity).

Immunization against meningococcal disease in 

Poland is recommended, which means the cost is covered 

by the patient. The risk groups for invasive meningococcal 

disease include individuals with anatomic or partial asplenia, 

congenital or acquired complement deficiency (C3, C5-

C9), properdin, factor H and factor D, patients who receive 

eculizumab (Soliris) used to treat paroxysmal nocturnal 

hemoglobinuria, with atypical hemolytic-uremic syndrome, 

HIV positive individuals, personnel of microbiology labora-

tories who routinely have contact with Neisseria meningitidis 

isolates, and groups at high risk in case of an epidemic focus 

(the choice of the vaccine depends on the meningococcal 

serotype, which is responsible for the given focus). 

Immunization of adults, including pregnant women, 

against meningococcal disease maybe performed with the 

use of the following vaccines: 

•	 monovalent vaccine against meningococcal serogroup B;

•	 monovalent vaccine against meningococcal serogroup C;

•	 conjugate vaccine against meningococcal serogroups 

A, C, W, Y;
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•	 polysaccharide vaccine against meningococcal sero-

groups A, C, W, Y.

The current epidemiologic situation in Poland is the 

reason why indications for monovalent vaccines have been 

significantly limited in favor of the 4-valent vaccine, which 

prevents infection caused by serogroups A, C, W, Y. Adults 

receive one dose of the 4-valent conjugate A, C, W, Y vac-

cine and two doses of vaccine against serogroup B (with 

a 1–6-month interval, depending on the manufacturer’s 

recommendations). 

It is possible to co-administer the vaccine against se-

rogroup B and against serogroups A, C, W, Y, i.e., using two 

different anatomical sites, but the risk of adverse event 

following immunization (AEFI) increases (including fever), 

so it is advisable to consider the benefits as well as possible 

risks associated with such management.

Immunization against poliomyelitis
Adults, including pregnant women, who travel to po-

lio-endemic countries are advised to receive a polio vaccine 

every 10 years. The following vaccines are recommended: 

•	 Inactivated polio vaccine (IPV);

•	 Live attenuated poliomyelitis vaccine is contraindicated 

to oral administration (apart from that, the vaccine has 

been unavailable in Poland since 2016).

Adults, including pregnant women, may receive a com-

bination the dTaP-IPV vaccine against diphtheria, tetanus, 

pertussis, and polio (poliomyelitis) within travel medicine, 

or when the dTaP vaccine is not available.

Typhoid immunization
Salmonella typhi is a Gram-negative bacterium which is 

the etiological agent of typhoid fever. The disease is spread 

via contaminated food and direct contact. In Poland, typhoid 

fever is a rare occurrence, but typhoid vaccine is recom-

mended to people traveling to typhoid-endemic regions 

(South and East Asia, Africa, Central and South America). 

Two types of typhoid vaccines are currently available:

•	 killed (inactivated) — contains whole S. Typhi strain 

bacillus, killed with formaldehyde and temperature or 

the purified polysaccharide capsule (Vi) (injection); the 

vaccine can be administered to pregnant women; 

•	 live attenuated (weakened) — contains S. Typhi strain 

(Ty21) (oral administration); the vaccine cannot be ad-

ministered to pregnant women.

Yellow fever immunization
Yellow fever is a viral disease which is transmitted by in-

fected mosquitoes. The disease is not found in Poland, but 

numerous cases have been reported for the tropical regions 

(Africa, Central and South America). Immunization is recom-

mended to people who travel to yellow fever-endemic regions. 

The vaccine contains live attenuated fragments of the 

virus and is very effective, offering a lifelong immunity. Until 

recently, yellow fever vaccine has been contraindicated in 

pregnancy. At present, in justified cases (the need to travel 

to yellow fever-endemic regions), the vaccine may be ad-

ministered to a pregnant woman after discussing the bene-

fit-to-risk ratio with the patient, although caution is advised.

Cholera immunization 
Inactivated oral cholera vaccine contains killed whole 

V. cholerae bacillus and a purified cholera toxin subunit. The 

vaccine may be received by people who plan to travel to 

cholera-endemic regions. The vaccine may be considered for 

pregnant and breastfeeding women after detailed analysis 

of the benefit-to-risk ratio [52]. The available observational 

studies, which investigated immunization of pregnant 

women against cholera, found no significant relationship 

between oral cholera vaccine and unfavorable pregnancy 

outcomes, but they also did not completely exclude the 

possibility of such outcomes [53].

REQUIRED IMMUNIZATIONS 
These vaccines may be recommended in special circum-

stances, when urgent administration is required, and in case 

of high risk for disease-related complications or mortality 

(post-exposure vaccination).

That group includes vaccines which are absolutely indi-

cated during pregnancy due to some external circumstanc-

es, which require emergent immunization (post-exposure 

immunization).

Rabies vaccine
In light of the fact that the mortality rate in case of rabies 

is practically 100%, it is necessary to administer a post-expo-

sition vaccine. Post-exposition prophylaxis is used in people 

who had contact with a sick or suspected of rabies animal. 

The course of action depends on the type of exposition and 

condition of the animal. Eligibility for immunization should 

be determined by a specialist at an infectious diseases clinic.

Tetanus vaccine
The type of the prophylactic measure depends on the im-

mune status of the exposed person and the risk for infection 

(circumstances and type of wound). The T tetanus or Td vac-

cine is routinely administered if a tetanus vaccine is indicated.

Depending on availability, if a recipient wishes to take 

a recommended, non-mandatory, vaccine, the following 

preparations may be administered to pregnant women:

•	 combination dTaP vaccine against diphtheria, tetanus, 

and pertussis, with reduced antigen content; 

•	 combination dTaP-IPV vaccine against diphtheria, teta-

nus, pertussis, and poliomyelitis (if the dTaP vaccine is 
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not available or the patient will travel to polio-en-

demic countries).

In cases when active-passive immunization against teta-

nus is indicated, human tetanus immunoglobin is adminis-

tered, also to pregnant women, apart from the vaccine. If the 

medical records are not available and patient immunization 

history remains unknown, it is safer to administer a vaccine 

than fail to immunize.

CONTRAINDICATED VACCINES 
These vaccines are contraindicated due to the fact that 

they contain live, although weakened (attenuated), patho-

gens or because of the information found in the product 

characteristics. Live attenuated vaccines which contain 

a fragment of wakened viruses and bacteria are contrain-

dicated in pregnancy, and these include:

•	 measles, mumps, rubella (MMR);

•	 varicella (VZV);

•	 tuberculosis (BCG vaccine);

•	 human papilloma virus (HPV);

•	 typhoid fever (oral route);

•	 live attenuated influenza (LAIV) nasal spray.

Importantly, if the abovementioned vaccines are acci-

dentally administered during pregnancy — in cases when 

the mother is unaware of her condition - it is not an indica-

tion to terminate the pregnancy. However, in such cases 

it is advised to counsel the patient about the potential 

vaccine-related risk for the fetus [51, 52].

Theoretically, there is a risk of congenital defects after 

administration of live attenuated vaccines, but observation-

al studies found no evidence for elevated risk of congenital 

defects, fetal infection, and complicated course of preg-

nancy in such cases. There have been no reports of abnormal 

fetal development after immunizing the mothers, who were 

unaware of the pregnancy, with live attenuated vaccines.

Vaccines which contain live attenuated pathogens 

should be administered to women planning for pregnancy 

or during the puerperium. Breastfeeding is not a contrain-

dication to immunization.

Immunization during the preconception period should 

be especially recommended to young women who have 

frequent contact with children (teachers, kindergarten 

teachers, nurses and physicians at hospitals and clinics), as 

they are at a particularly high risk for contracting varicella 

and rubella.

Due to severe consequences of contracting rubella or 

varicella during pregnancy, these vaccines have been dis-

cussed in great detail in this study.

Measles, mumps, and rubella immunizations 
Rubella and measles constitute a particular threat to all 

pregnant women. Rubella is caused by the RNA (Rubeola, 

Morbilli virus) virus, with droplet route of transmission. How-

ever, the diseases may also be transmitted through contact 

with eye, and nasopharyngeal secretions, and through the 

placenta (congenital rubella). Human beings are the only 

reservoirs of the virus. The disease is highly contagious, with 

post-exposure risk ranging from 90 to 95%. The affected preg-

nant women present with flu-like symptoms and erythema-

tous rash. In severe course, the disease affects the respiratory, 

gastrointestinal, and nervous (encephalomyelitis) systems.

In the course of rubella, the following events may de-

velop:

•	 miscarriage;

•	 preterm labor;

•	 fetal demise.

Infection in the first trimester results in rubella embryo-

pathy/congenital rubella syndrome, with the characteristic 

Gregg’s triad (cataract, deafness, heart deformation). 

In the course of congenital rubella, the following may 

develop: 

•	 microcephaly;

•	 intellectual disability;

•	 intrauterine growth retardation;

•	 hearing impairment;

•	 speech impairment.

The mortality rate for rubella embryopathy has been 

estimated at 15% [54]. 

Measles is caused by the RNA virus from the Paramyxo-

viridae family, with airborne and droplet route of transmis-

sion. In most (98%) cases, the patients typically present 

with high fever and characteristic red, maculopapular skin 

eruptions. Immunocompromised and/or malnourished in-

dividuals, pregnant women, and children are at particularly 

high risk for measles-related complications and death. 

Measles, mumps, and rubella (MMR) vaccine — at 

present, monovalent vaccines (against measles, against 

mumps, against rubella) are not available, and only a combi-

nation MMR vaccine may be administered. The MMR vaccine 

should be recommended to women planning for pregnancy, 

min. 4 weeks before conception. History of any of the three 

(measles, mumps, or rubella) diseases is not a contraindica-

tion to MMR vaccine.

According to the Polish National Immunization Program 

guidelines, the MMR vaccine is mandatory in children and 

recommended in adults. In case of adults, immunization is 

performed using a 2-dose schedule (at 0 and 1 months). If 

only one dose had been received earlier, the second dose 

needs to be administered as soon as possible. Each admin-

istered dose is counted as a valid dose, and there is no need 

to start the whole immunization course again.

The MMR vaccine should be recommended to women 

planning for pregnancy, who are seronegative and have no 

medical records of immunization [55].
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The MMR vaccine may be safely administered to people 

who are in close contact with the pregnant woman (e.g., 

children, in accordance with the National Immunization 

Program guidelines). Women who are not immune to 

rubella should receive the vaccine after delivery, as fast 

as possible. Immunization with the MMR vaccine should 

not be delayed because of earlier administration of the 

anti-Rh(D) immunoglobulin or other blood preparations 

with antibody containing products (ACPs), administered in 

the third trimester or postpartum. If a woman who received 

the MMR vaccine had been given ACPs earlier, serologic 

testing after three months since immunization is required 

to verify her immune status.

Varicella vaccine
Varicella is caused by the Varicella-Zoster Virus (VZV), 

transmitted person to person by airborne respiratory drop-

lets. The disease is highly contagious, with post-exposure 

risk of infection ranging from 80 to 90%. The period of conta-

giousness starts two days before the rash appears and lasts 

until all lesions are dry and crusted (approximately 6 days).

Primary infection during pregnancy, particularly in the 

third trimester, is associated with a severe course of the 

disease, with high risk for complications such as encephalitis, 

pneumonia, hepatitis, and maternal death. If the infection 

develops until 28 weeks of gestation, it may cause the fetal 

varicella syndrome (FVS), with developmental disorders, 

low birth weight, neurological symptoms (microcephaly, 

hydrocephalus, encephalitis, motor and cognitive devel-

opmental disorders), bulbus oculi defects (microphthalmia, 

cataract, optic nerve atrophy resulting in blindness, retinitis), 

scar-like skin lesions, and limb hypoplasia. FVS is associated 

with a 25% mortality rate in the first month of neonatal life. 

The risk for developing FVS increases with each subsequent 

trimester (1st trimester — 0.7%, 2nd trimester — 2%). The 

highest risk for FVS is associated with maternal infection 

during the third trimester (5 days before delivery to 2 days 

postpartum). The infection may be very dangerous for the 

neonate due to the risk of developing multiorgan viral infec-

tion, with severe course, sepsis, and death [56, 57].

According to the Polish National Immunization Program, 

immunization against varicella is a recommended vaccine, 

which means the cost is covered by the patient. Immuniza-

tion is performed using a 2-dose schedule (at 0 and 6 weeks). 

If only one dose had been received earlier, the second dose 

needs to be administered as soon as possible. Each admin-

istered dose is counted as a valid dose, and there is no need 

to start the whole immunization course again.

Immunization should be recommended to women who 

are planning for pregnancy. The whole course should be 

completed at least four weeks before conception. The vac-

cine should be recommended to women with no history of 

or no medical records of earlier immunization or varicella 

infection. Routine serologic testing for immunity, either 

post-infection or post-immunization, is not recommended. 

Tuberculosis vaccine (BCG)
Tuberculosis (TB) is caused by bacteria from the My-

cobacterium tuberculosis complex group and the disease 

is transmitted in airborne particles. In Poland, tuberculosis 

vaccine is mandatory and is administered as early as the first 

days of neonatal life, before the child is discharged home 

from the hospital. The BCG vaccine contains live attenu-

ated bacteria and, as a preventive measure, it immunizes 

the host predominantly against the most severe type off 

tuberculosis, namely tuberculous meningitis. The vaccine 

is contraindicated in immunocompromised children, HIV 

positive individuals, patients with history of tuberculosis, 

children born to mothers with tuberculosis, and in pregnant 

women.

HPV vaccine
Human papilloma virus (HPV) vaccine is not recom-

mended during pregnancy, although the literature offers no 

reports about health threats associated with HPV immuniza-

tion (recombinant vaccine) of pregnant women. Since there 

are no urgent indications for HPV immunization, it is not 

necessary to administer the vaccine to pregnant women. 

Immunization may be postponed until after puerperium and 

breastfeeding. Information found in product characteristics 

also indicates that these vaccines are contraindicated in 

pregnancy. 

ABSOLUTE CONTRAINDICATIONS TO 
IMMUNIZATION DURING PREGNANCY

Live attenuated and HPV vaccines are contraindicated 

during pregnancy. Regardless, as there are exceptions to 

every rule, live attenuated vaccines maybe administered 

during pregnancy if the benefits significantly outweigh the 

risks, e.g., an anthrax vaccine in case of a bioterrorist attack 

or yellow fever vaccine if travel to an endemic region is ab-

solutely necessary and the risk for contracting the disease 

is very high.

Permanent contraindications to immunization during 

pregnancy include: 

•	 history of severe allergic response to previous dose;

•	 allergic reaction (anaphylaxis level) to any of the vaccine 

components.

Temporary contraindications to immunization include: 

•	 exacerbation of a chronic disease;

•	 presentation with symptoms of an acute infection.

Moreover, administration of anti-Rh-D immunoglobulin 

is not a contraindication to immunization with inactivated 

and attenuated vaccines. 
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CONCLUSIONS
Immunization during pregnancy is an effective method 

of preventing the development of infectious diseases in 

the mother and the fetus/neonate, but so far that tool has 

not been used to its potential. It is vital to provide women, 

planning for pregnancy or pregnant, with reliable, evi-

dence-based medicine (EBM) information about the benefits 

of immunization. In the course of obstetric care, it is neces-

sary to emphasize the safety of the recommended vaccines, 

both for the mother and the child, and present the rationale 

behind immunization during pregnancy.

Since studies about adverse events following immuni-

zation confirmed the safety of using the vaccines in ques-

tion during pregnancy, all women planning for pregnancy, 

pregnant, and breastfeeding should be routinely informed 

about the benefits of immunization against influenza, per-

tussis, and COVID-19. Vaccines which contain live attenuated 

virus or bacteria should be used in women planning for 

pregnancy or those who already delivered. Vaccines against 

hepatitis A and B, pneumococcal and meningococcal dis-

ease as well as poliovirus may be administered to pregnant 

women at high risk or in special circumstances (unfavorable 

epidemiological situation).

As the benefits of immunizing reproductive-age women, 

planning for pregnancy or pregnant, are unquestionable, 

further efforts to educate the general public about immu-

nization are necessary.

Obstetricians, gynecologists, general physicians, 

and vaccinologists should inform, educate, and encour-

age women with reproductive plans, as well as pregnant 

and/or breastfeeding women, to receive the vaccines 

which are recommended for the preconception and 

pregnancy period.
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