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Summary Vaccines are the most effective way to prevent infectious diseases. Immunization is a key compo-nent of primary healthcare.
Maternal immunization before and/or during the pregnancy proves to significantly reduce maternal and infant morbidity and
mortality associated with the diseases caused by pathogens that are relevant to the perinatal period and early life, and for
which there are currently no other effective alternative preventive measures. Women can be vaccinated before or during the
pregnancy to protect themselves and pass immunity directly to their babies.The mother's immune system in pregnancy plays
a key role in the development of child’'s immunity. Therefore it is important to explore this area that presents a challenge for
deci-sion-making regarding how, when, and why vaccinate women in a reproductive period.
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Sazetak  Vakcine su najefikasniji naéin za spre¢avanje zaraznih bolesti. Imunizacija je kljuéna komponenta primarne zdravstvene
zastite. Majcina imunizacija pre ifili tokom trudno¢e znacajno smanjuje morbiditet i mortalitet majki i odojéadi povezan sa
bolestima uzrokovanim patogenima koji su relevantni za perinatalni period i rani Zivot, a za koje trenutno ne postoje druge
efikasne alternativne preventivne mere. Zene se mogu vakcinisati pre ili tokom trudnoce kako bi se zastitile i direktno prenele
imunitet na svoje bebe. Majcin imuni sistem u trudno¢i igra klju¢nu ulogu u razvoju imuniteta deteta. Stoga je vazno istraziti

ovu oblast koja predstavlja izazov za donoSenje odluka o tome kako, kada i zasto vakcinisati zene u reproduktivnom periodu.

Kljuéne reci: vakcinacija, trudno¢a, novorodence

Vaccines are the most effective way to prevent infectious dis-
eases. Immunization is a key component of primary healthcare.
Vaccines are crucial to prevent and control infectious-disease
outbreaks and are able to save up to 2-3 million lives every
year. Many infectious diseases, previously prevalent, are in-
creasingly rare thanks to vaccination, and some of these com-
municable diseases, such as smallpox and polio, have been
almost eradicated (1,2). Currently vaccines are available to
prevent more than 20 life-threatening diseases. The key value
of the vaccines is the protection of not only vaccinated but un-
vaccinated subjects as well. Global vaccination provides a
“herd immunity” to those vulnerable groups that are not able to
get vaccinated. “Herd immunity” occurs when a high percent-
age of the population is protected against a virus or bacteria
through the vaccination, making it difficult for a disease to
spread and is yet another example of the unique public health
benefits of vaccination. Vaccination protects lives at every
stage of life from newborns to elderlies (3,4).

SPECIAL CONSIDERATION OF VACCINATION
DURING PREGNANCY

Maternal immunization before and/or during the pregnancy
proves to significantly reduce maternal and infant morbidity
and mortality associated with the diseases caused by patho-
gens that are relevant to the perinatal period and early life,
and for which there are currently no other effective alternative
preventive measures (5).

Due to physiological changes in maternal immunity, preg-
nant women should be considered as a particularly vulnera-
ble group, susceptible to a great variety of viral and bacterial
pathogens. Infections in pregnancy are potentially dangerous
for both the mother and the fetus, and some infections have
been linked with adverse perinatal outcomes and congenital
malformations such as in the case of measles, mumps, and
rubella. Vaccination against pertussis and influenza during
pregnancy is of great importance, as maternal protective an-
tibodies provide early short-term protection for their children
who are particularly at risk to those infections. On the other
side newborns are particularly vulnerable to infectious dis-
eases themselves (6).

The neonatal immune milieu is deferent to those seen in
older children and adults. The main characteristics is predom-
ination of Th2 -immune response upon Th1 immunity. These
adaptations prevent alloimmune reactions between mother
and fetus, enable microbial colonisation and avoid excess pro
inflammatory responses. Contrary those specificity of neona-
tal immune response make them more vulnerable to different
viral and bacterial infection (7). Neonatal and infants immune
system is also characterized by the presence of IgG antibod-
ies. They are transferred from mothers to their newborns from
13 weeks of pregnancy and increase until the end of the third
trimester. IgA antibodies are available from the breastfeeding
(8). On the other side, pregnant women are considered a spe-
cial population group due to a change in the status of the im-
mune system caused by pregnancy. The mother's immune
system in pregnancy plays a key role in the development of
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child’'s immunity. Therefore it is important to explore this area
that presents a challenge for decision-making regarding how,
when, and why vaccinate women in a reproductive period.

The Best Timing for Vaccination

Women can be vaccinated before or during the pregnancy to
protect themselves and pass immunity directly to their babies
(8,9). Newborns cannot be vaccinated against whooping
cough in the first two months of life while they are at the high-
est risk of Bordetella pertussis infections. Flu vaccination dur-
ing pregnancy can reduce the chances of newborns to de-
velop influenza, as they are in the first six months of life too
young to be vaccinated against flu.

The best timing for vaccination is the preconception pe-
riod particularly to prevent serious diseases during pregnancy
such as hepatitis A, hepatitis B, human papillomaviruses
(HPV), influenza, measles, mumps and rubella (MMR), me-
ningococcal disease, invasive pneumococcal disease,
tetanus, diphtheria, and pertussis. For pregnant women who
plan to travel, Japanese encephalitis, typhoid and yellow fe-
ver vaccines should be also considered (9,10). Timely and
appropriate vac-cine administration during pregnancy pro-
vides protection for the mother, for the fetus, and in some
cases for the newborn as well. However, the administration
of several vaccines simultaneously is contraindicated during
pregnancy if the risks of vaccination outweigh any possible
bene-fits, but immunization with certain vaccines may be ac-
ceptable under specific clinical situations. Several factors
should be considered before deciding to vaccinate pregnant
women and the cost-benefit balance should be evaluated in-
dividually according to potential risks and benefits. Pregnant
women should be always vaccinated when infections impose
arisk to mother and/or fetus, and when the vaccine is unlikely
to cause any serious side effects to both of them. Pregnant
women can be vaccinated safely with inactivated virus or
bacterial vaccines or toxoids. The risk to a developing fetus
damage related to vaccination of the mother during preg-
nancy is theoretical. Viral or bacterial live attenuated vaccines
are generally contraindicated during the pregnancy, unless
the risk of infections is greater than the risk of the vaccination.
If the case of a high risk of infections, it is highly
recommended to vaccinate women during the preterm pe-
riod. Vaccination against MMR (measles, mumps, and ru-
bella)** before pregnancy will provide protection to both
mother and newborns, but it is also important when taking
into consideration that rubella can cause severe congenital
malformation with lifelong consequences (11).

Immune Response to Vaccines during the Pregnancy

Several factors could influence the efficiency of IgG
transcytosis, including gestation, IgG sub-class, and maternal
infection. Therefore, itis very difficult to determine the optimal
timing for vaccination during pregnancy. The concentration of
fetal IgG in the late second and early third trimester is 25%—
50% lower than the end of the third trimester. According to
the published studies, later vaccination at 28-32 weeks of
pregnancy provides the greatest protection to the infant. In
line with that, preterm newborns have a lower level of IgG
antibodies in comparison to term newborns. Decision should
be considered individually to provide a wide window of oppor-
tunity (9). The efficacy of immune response towards vaccines
is determined by the vaccine type. Four subclasses of 1gG
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antibodies are transformed across the placenta with different
efficiency, with IgG1 being found in the highest concentration
in cord blood, followed by 1gG4, IgG3, and IgG2 (10). For in-
stance, maternal immunization with polysaccharide vaccine,
inducing predominately IgG2 and offer less protection against
infections in comparison with a protein-conjugated vaccine,
which elicits predominately 1gG1 and IgG3. Secretory IgAs
(slgA) are thought to protect against diarrheal and respiratory
pathogens through a variety of mechanisms, including immo-
bilization, prevention of adhesion, or neutralization of toxins
or virulence factors. Numerous clinical trials have identified
significantly higher vaccine-specific sIgA in the breast milk of
women vaccinated in the third trimester of pregnancy com-
pared with unvaccinated women. These antibodies appear
long-lived with elevated slgA in the breast milk measured up
to 7 months postpartum. As maternal vaccination strategies
develop, it will be important to monitor the potential effects of
vaccination on the composition of the breast milk; concerns
have been raised about the potential blunting of infant im-
mune responses to live oral vaccines from high breast milk
slgA; however further re-search is required to confirm these
findings and understand the clinical implications (11-13).

VACCINATION IN PREGNANCY

Since the early 19t century, vaccination in pregnancy has
been observed to protect both mothers and newborns against
smallpox, tetanus, and pertussis. Recently, the influenza pan-
demic in 2009 has raised the awareness of the importance of
vaccination against influenza among pregnant women (14).
One of the guidelines dealing with recommendations on the
use of vaccines in pregnancy is the Advisory Committee on
Immunization Practices (ACIP) from the United States of
America. A group of experts from ACIP recommended that all
pregnant women should be vaccinated with an inactivated in-
fluenza vaccine, inactive toxoid tetanus vaccine and pertus-
sis. Pregnancy is not a contraindication or precaution to vac-
cination of Tetanus-diphtheria (Td), Hepatitis B, Meningo-
coccal polysaccharide and routine vaccination should be ap-
plied to pregnant women. Vaccination using Hepatitis A vac-
cine, Inactivated polo vaccine (IPV), or yellow fever vaccine
(in case of travel to an area where exposure is likely), rabies
vaccine (eg, after possible exposure) should be deferred and
the vaccine should only be given when benefits outweigh
risks. Vaccines such as Measles, Mumps and Rubela MMR,
varicella vaccine, and live-attenuated influenza vaccine
should not be administered to pregnant women (15,16).
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