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A B S T R A C T   

Pregnancy is linked to a higher incidence of severe Covid-19. It’s critical to find safe vaccinations that elicit 
protective pregnant and fetal immune responses. This review summarises the rate of COVID-19 infection, 
maternal antibodies responsiveness, placenta antibody transmission, and adverse events after COVID-19 vacci
nation in pregnancy studied in epidemiological studies evaluating mRNA vaccines. Potential COVID-19 infection 
in pregnant women can be prevented using mRNA-based vaccinations. Gestation, childbirth, and perinatal 
mortality were proven unaffected by COVID-19 vaccination. Injection-site discomfort, tiredness, and migraine 
are the most prevalent side effects, but these are temporary. After the first dosage of vaccinations, fast antibody 
responses were demonstrated. The adaptive immunity is found to be more significant after booster vaccination, 
and is linked to improved placental antigen transmission. Two vaccination doses are associated with more robust 
maternal and fetal antibody levels. Longer delays between the first immunization dosage and birth are linked to 
greater fetal IgG antibody levels with reduction in antigen transmission proportion. The mRNA vacciness are 
effective in reducing the severity of COVID-19 infection and these vaccinations are regarded to be safe options for 
pregnant women and their unborn fetus.   

1. Introduction 

COVID-19 infection in pregnancy leads to expansion of the respira
tory tract and increases the susceptibility of expectant mother for 
acquiring respiratory diseases [1]. A pro-inflammatory stage is more 
evident during the first trimester where embryonic and placental im
plantation occur, as well as within the third trimester for adaptation 
towards delivery [2]. In particular, cytokine outbursts production is 
linked to acute COVID-19. This pro-inflammatory stage of gestation 
throughout the first and third trimesters rendered pregnant women to be 
more susceptible for more severe presentations of COVID-19 infection. 
Although the majority of pregnant mothers experienced mild to mod
erate symptoms with COVID-19 infection, the illness is more severe in 
this group compared to non-pregnant females, with a higher risk of 
hospitalization. Most of the hospitalized expectant mothers with 
COVID-19 infection were asymptomatic, allowing the virus to spread 
unnoticed [3]. This demonstrates the importance of effective measure 
that halt the viral transmission from one person to another. 

One of the most effective public health measures to counter the 
spread of communicable diseases is through vaccination. The main goal 

of nationwide vaccination programs is to accomplish the desired herd 
immunity, but only if high vaccination rate is achieved [4]. mRNA 
vaccine, Moderna and Pfizer–BioNTech, are proven to be effective in 
preventing and reducing the severity of COVID-19 infections. However, 
the evidence on mRNA vaccines’ safety profile and effectiveness during 
pregnancy are gradually emerging [5]. 

This brief review intends to summarise the rate of COVID-19 infec
tion, maternal antibodies responsiveness, placenta antibody trans
mission, and adverse events after COVID-19 vaccination in pregnancy. 
The data involved the outcomes of epidemiological studies that evalu
ated two different mRNA vaccines; Pfizer–BioNTech vaccine and Mod
erna vaccine. The outcomes from this review should help to enhance the 
understanding on COVID-19 vaccination during pregnancy for assisting 
healthcare professionals on counselling expectant mothers. 

1.1. COVID-19 infection after vaccination 

After 14 days of receiving the Pfizer–BioNTech vaccine, 0.18% (4/ 
2136) of expectant mothers had COVID-19 infection, while 0.51% (11/ 
2136) acquired COVID-19 infection within 2 weeks of vaccination. 
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Around 0.5% (9/1822) of pregnant women who received Moderna 
vaccine developed COVID-19 infection within 14 days of vaccination 
and 0.5% (9/1822) after 2 weeks of receiving this vaccine [6]. More 
than halved of these pregnant women who were diagnosed with 
COVID-19 within 14 days of vaccination were traced to acquire the virus 
before receiving their first dose of vaccine. mRNA vaccines substantially 
decreased the probability of acquiring COVID-19 infections in expectant 
mothers. 

1.2. Antibody reaction in mothers 

Antibodies responses are rapidly developed following vaccination, 
but such desired effect is not seen with natural infection as the latter 
tends to produce more gradual responses. This concept is applied for 
acquiring improved reactions with booster vaccine administration. In 
pregnancy, following vaccination, the rise in the concentration of IgG 
and IgM antibodies against COVID-19 were observed considerably [7]. 
In majority, IgG seroconversion was found to predominate in these 
pregnant women, but IgM seroconversion was seen, albeit in a much 
smaller proportion. 

The IgG against spike (both S1 and S2) and RBD proteins are pro
duced in response to COVID-19 vaccine, whereas IgG towards spike 
(both S1 and S2) RBD and neutralising proteins are generated after 
infected with COVID-19 [8]. In 72% of expectant mothers, COVID-19 
vaccination has led to IgG and IgM antibodies production, in which 
14% generated IgG only antibody with remaining 14% had immeasur
able IgG or IgM antibody levels. After receiving the first dose of vaccine, 
the spike-IgG and RBD-IgG titers grew fast, but these levels are more 
significant with the second dose compared to the initial one. 

S1-IgG and RBD-IgG levels are greater in expectant mothers after 
vaccinated [9]. On the other hand, infected pregnant women had greater 
titres of S2-IgG and neutralising-IgG antibodies. The spike-IgG level was 
22.814.5AU in pregnant women who had flu-like symptoms compared 
to the spike-IgG level of 0.040.05 AU among expected mothers who were 
asymptomatic after COVID-19 vaccination. The median RBD-IgG levels 
were 27601 AU and 1321 AU respectively with neutralising-IgG anti
body titres of 900 AU and 150 AU in the vaccinated and infected 
pregnant women correspondingly. On the other hand, among 
non-pregnant females, the median RBD-IgG titers were 38000 among 
those who were vaccinated but only 800 AU in infected individuals, with 
corresponding neutralising-IgG levels of 900 AU and 200 AU, 
respectively. 

1.3. Transfer of antibodies 

Following COVID-19 vaccination, the antibodies produced are 
transferred to the fetus. Maternal and fetal antibodies in blood were 
demonstrated to be almost comparable [10]. The blood plasma con
centration of IgG antibodies was discovered at 1.31 U/mL among 
expectant mothers receiving the second dose of Pfizer–BioNTech vac
cine and one dose of Moderna vaccine. The IgG antibodies were found in 
98.5% of newborns born to mothers that had completed two doses of 
Pfizer–BioNTech vaccination. On contrary, 43.6% of newborns of 
mothers that had one dose of Pfizer–BioNTech vaccine demonstrated 
evidence of COVID-19 specific IgG antibodies in their blood [11]. 

Both RBD-IgG and neutralising-IgG antibodies were found in the fetal 
blood samples. The maternal and fetal (cord) blood plasma levels of 
RBD-IgG antibody were measured around 15000 AU and 20000 AU with 
neutralising-IgG antibody titre of 1000 AU and 300 AU correspondingly 
after COVID-19 vaccination [12]. 

Aside from the number of vaccine dosages, the time between the 
vaccination and birth was found to be associated to the levels of IgG 
antibodies titres and its transfer ratio [13]. A higher IgG transfer ratio is 
associated with longer duration of completed vaccination to childbirth. 
Transfer ratio, calculated by dividing the IgG antibody concentration in 
fetal cord blood with the IgG antibody concentration in maternal blood, 

of spike-IgG antibody was reported to be almost halved (transfer ratio of 
0.45). 

1.4. Adverse reactions 

The safety of COVID-19 vaccination is the primary concern for both 
the expectant mothers and clinicians. According to a poll conducted in 
16 countries, pregnant mothers were less inclined to accept vaccinations 
for themselves [14]. Despite the established report of COVID-19 vacci
nation delivering up to 90% effectiveness, approximately three-quarter 
of non-pregnant women agreed for vaccination, compared to around 
50% of pregnant women. One significant predictor of vaccination up
take was the trust in the vaccination efficacy and safety. Surprisingly, 
vaccine safety was not considered as a significant contributing factor in 
both pregnant and non-pregnant women. 

It should be noted that unpleasant responses and adverse events 
affect both expectant mothers and non-pregnant women [15]. In both 
the Moderna and Pfizer–BioNTech vaccinations, injection-site discom
fort is the most prevalent complication in pregnant mothers. After the 
Pfizer–BioNTech vaccine, up to 84% and 89% of expectant mothers who 
received one and two doses respectively, have reported injection-site 
discomfort [16]. For the Moderna vaccination, 93% and 96% had 
injection-site discomfort after the first and subsequent doses, corre
spondingly. In another study, 88% of pregnant women complained of 
injection-site discomfort after the first dosage and 57% after the second 
dose. In contrast, following the first and second vaccination doses, 75% 
of non-pregnant females reported similar adverse event. Sore shoulders 
or discomfort were reported in 97% of expectant mothers and 90% of 
non-pregnant women after receiving the Moderna and Pfizer–BioNTech 
vaccinations. 

The incidence of systemic adverse reactions increased following the 
second dose of vaccination in Moderna and Pfizer–BioNTech vaccina
tions [17]. Tiredness, migraines, shivers, malaise, rash, and vomiting 
were among the most commonly reported systemic side effects. In most 
cases, these were temporary and rarelt lasted beyond three days. 
Compared to the first dosage, the frequency for these systemic adverse 
reactions to occur was significantly higher following the second dosage. 
In terms of numbers, the Moderna vaccination group had more people 
who had these systemic side effects than the Pfizer-BioNTech category. 

Vaccination does not affect the gestation or delivery when compared 
to unvaccinated expectant mothers. There were no demonstrable sig
nificant differences on the frequency of gestational hypertension or 
thrombosis between vaccinated and unvaccinated pregnant women 
[18]. Looking from the delivery perspective, there were no significant 
negative impact on the incidence of premature birth, endometrial break, 
or unexpected ICU hospitalization among vaccinated expectant mothers 
[19]. 

2. Limitations of review 

This review, albeit its attempt to compile as much evidence as 
possible, is not without limitations. Firstly, the gathering of evidence for 
the review was conducted in the absence of systematic literature search 
and methodological quality assessment. Therefore, the review lacks its 
ability to provide clear recommendations as one would have expected 
with systematic review or scoping review articles. Nevertheless, the 
evidence included remained as the few available studies that were 
conducted among pregnant females which provide required safety and 
effectiveness profile on the mRNA vaccines for combating COVID-19. 
Secondly, the review covered several key topics of concern on the use 
of this vaccine in this particular vulnarable group. Although the review 
is not solely focusing on a single safety profile or exploring on a specific 
angle of vaccine’s efficacy, the presented brief data has strong inclined 
towards the use of vaccine. Thirdly, the included literature are primarily 
observational studies performed in specific regions of the world. A major 
pondering question is for clinicians to consider and expect similar 
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outcomes for recommending this vaccine to pregnancy women within 
countries having completely different genetic make-up and cultural 
beliefs. Even so, considering the grieve complications from COVID-19 
infection in pregnancy, the evidence from this review could further 
heightened the needs for recommending this vaccine to expectant 
mothers. 

3. Conclusion 

As randomised controlled trials on COVID-19 vaccination in preg
nancy is lacking, the resultant derived outcomes are purely observa
tional from epidemiological studies evaluating mRNA vaccines. mRNA 
vaccines are proven to be beneficial in deterring COVID-19 in pregnant 
women and demonstrated the ability to induce antibody reactions in this 
vulnarable population and their unborn fetus. It is highly recommended 
for pregnant women to receive two doses of vaccination and achieve 
completion earlier aiming for higher levels of antibody titres and 
transfer ratio. The mRNA vaccine is primarily safe for expectant mothers 
and common adverse reactions are similar with non-pregnant in
dividuals including fever and injection-site discomfort. There is no evi
dence that COVID-19 vaccination affects gestation, birth, or birth 
complications. 
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