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 Vaccination in pregnancy is a unique case in that there is additional 

consideration for the fetus. Meanwhile, the immunological adjustment 

made to facilitate the fetus also renders pregnant women more susceptible 

to infections, such as Coronavirus Disease 2019 (COVID-19), with worse 

outcomes. In low- and middle-income countries, including Indonesia, 

pregnant women also have a higher risk for death of COVID-19. 

Furthermore, the emergence of a new variant also raises concerns of a 

setback in vaccinations. In this review, current evidence related to COVID-

19 vaccination in pregnancy, such as efficacy, safety, and transfer of 

maternal antibodies is evaluated. In addition, existing knowledge gaps 

regarding COVID-19 vaccination in pregnancy are also explored in this 

review. 
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1. INTRODUCTION 

Vaccination in pregnant women is not wholly new in the field of medicine. In general, there are three benefits 

of vaccination in pregnancy, namely: (i) preventing maternal mortality and morbidity, (ii) reducing the risk 

of fetal diseases through in utero infection, and (iii) conferring passive immunity to the fetus through maternal 

immunoglobulins [1]. Vaccination is especially important as alterations in the immune system during 

pregnancy make pregnant women more susceptible to severe infectious diseases caused by various pathogens. 

Such shift from Th1 immune system in the presence of a T-helper cell type-2 (Th2) bias reduces the 

effectiveness of the immune system in tackling viral infections. Nevertheless, this physiological adjustment 

is actually crucial to facilitate the semi-allogeneic fetus without immunological rejection [2], [3]. 

 

It has been almost two years since the first case of Coronavirus Disease 2019 (COVID-19) was detected in 

Indonesia, the fourth most populous country in the world. [4] have found in their meta-analysis that COVID-

19 increases the risk of pregnant women for admission to the intensive care unit, the need of invasive 

ventilation, and maternal death, compared to their non-pregnant counterparts. In an online live streaming held 

in August 2021, the Indonesian Society of Obstetrics & Gynecology stated that 20% of maternal deaths over 
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the past 17 months were caused by COVID-19. Even the number was said to have tripled in July, when there 

was a surge in COVID-19 cases due to the spread of the delta variant of the virus. Due to being at a higher 

risk for death of COVID-19, full-dose vaccination is essential for pregnant women, especially those living in 

low- and middle-income countries (such as Indonesia) [5]. 

 

In Indonesia, the Omicron variant of COVID-19 was first detected on 15 December 2021; this variant is 

estimated to have infected more than 6000 Indonesians. In addition, there are concerns of the reduced efficacy 

of antibodies against the Omicron variant from the previous two doses of vaccine, thus necessitating booster 

shots [6]. However, as of the end of the writing of this manuscript, there is not much clinical data with regards 

to obstetric infection by the Omicron variant of SARS-CoV-2. To anticipate the spread of the Omicron variant 

and other worrying variants which may emerge in the future, further acceleration of vaccination and booster 

rates is highly needed. This review aims to evaluate the current evidence regarding COVID-19 vaccination 

in pregnant women and its application in Indonesia. 

 

2. METHODOLOGY 

A literature search was conducted to collect currently available evidence regarding the efficacy, safety, and 

transfer of maternal antibodies in COVID-19 vaccinations. Only credible references written in English or 

Indonesian were gathered and explored in this review. 

 

3. RESULTS AND DISCUSSION 

Prior to deployment in Indonesia by the Ministry of Health, vaccines must be authorized for use by the 

National Agency of Drug and Food Control (Badan Pengawas Obat dan Makanan; BPOM) of the Republic 

of Indonesia. This review only discusses current evidence and research on vaccines used in Indonesia 

according to this regulation. The list of these vaccines is presented in Table 1, along with their boosters and 

uses in pregnancy clearance [7], [8]. 

 

Table 1. COVID-19 vaccines authorized and/or deployed in Indonesia 

Vaccine name (DrugBank ID) 

Authorized and/or deployed 

Adults Booster in adults Pregnancy Booster in pregnancy 

CoronaVac (DB15806) 

Yes25 

Yes26 Yes7 Yes8 

Oxford–AstraZeneca (DB15656) Yes8 
No (as of writing) No (as of writing) 

Sinopharm BIBP (DB15807) Yes26 

Moderna (DB15654) Yes8 Yes7 Yes8 

Pfizer-BioNTech (DB15696) Yes8 Yes7 Yes8 

Janssen (DB15857) 

No (as of writing) 
No (as of writing) No (as of writing) 

Novavax (DB15810) 

Sputnik V (DB15848) 

Convidecia (DB15655) 

Zivifax (DB15893) Yes26 

 

Table 2 summarizes the findings of studies on the safety and efficacy of the vaccines in pregnant women. In 

addition, the published evidence for the transfer of maternal antibodies can also be seen in this table. However, 

not all vaccines have been studied for these parameters. While several vaccines have been trialed, only a few 

results have been officially published or peer-reviewed. Furthermore, there is a lack of data regarding studies 

conducted in Indonesia on COVID-19 in the pregnant population. 

 

Table 2. Study results of select COVID-19 vaccines in pregnant women 
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Vaccine name 

(DrugBank ID) 

Type Efficacy Safety Maternal 

Antibody Transfer 

CoronaVac (DB15806) Inactivated 

n = 19,838 pregnant 

women9 

 

Effectivity of two doses 

of CoronaVac in 

preventing: 

- Symptomatic 

COVID-19: 41% 

(95% CI 27.1–52.2) 

- Severe COVID-19: 

19.85% (95% CI 

59.5–94.8) 

- Progression to 

severe COVID-19: 

75% (95% CI 27.9–

91.2) 

Maternal adverse events 

in CoronaVac group: 2210 
- Spontaneous abortion: 

9 

- Bleeding: 6 

- Neonatal death: 3 

- Premature birth: 1 

- Abdominal 

pregnancy: 3 

Incidence rate of maternal 

adverse events (per 

100,000 doses): 10.3 
(95% CI 6.34–14.26) 

Detected by 

various case 

reports11–13 

Oxford–AstraZeneca 

(DB15656) 
Viral vector Not available 

Moderna (DB15654) mRNA 

379 hospitalized infants 

of vaccinated pregnant 
women14 (176 case; 

203 control);  

 

Protection against 

hospitalizations in 

infants aged <6 

months: 61% (95% CI 

= 31–78%) 

Pregnant women;  n = 

35,691 (53.9% Pfizer, 

46.1% Moderna)15 

Participants who 

completed pregnancy (n = 
827): 

- Spontaneous abortion 

(<20 weeks): 12.6% 

- Stillbirth (≥20 weeks): 

0.1% 

Live-born infants (n = 

724): 

- Preterm birth (<37 

weeks) 9.4% 

- Small size for 

gestational age: 3.2% 

- Congenital anomalies: 

2.2% 

- Death (within 28 days 

of birth): 0% 

Cord blood from 

pregnant 

women;16 n = 122 

(85 Pfizer, 37 

Moderna; 67/122 

had received full 

dose) 

Antibody 

response detected 

at birth: 
- IgG: 87 

- IgM & IgG: 19 

- Not detected: 

16 

 

Pfizer-BioNTech 

(DB15696) 
mRNA 

Janssen (DB15857) Viral vector 

Not available 

Novavax (DB15810) Subunit 

Sputnik V (DB15848) Viral vector 

Convidecia (DB15655) Viral vector 

Zivifax (DB15893) 
Protein 

subunit 

 

3.1 CoronaVac 

[9] argued that two doses of CoronaVac are needed for significant immunity to be observed in pregnant 

women. Their study found the effectiveness of two doses of COVID-19 vaccine in preventing symptomatic, 

severe, and progression to severe COVID-19, with percentages of 41% (95% CI 27.1–52.2), 19.85% (95% 

CI 59.5–94.8), and 75% (95% CI 27.9–91.2), respectively. 

 

A joint study between Brazilian and Chinese researchers comparing the safety of vaccine in pregnant and 
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postpartum women was published in grey literature. The study analyzed CoronaVac, Pfizer-BioNTech, 

Oxford-AstraZeneca, and Janssen vaccines for comparison. Based on the results of the study, CoronaVac is 

proven to be the safest vaccine in terms of adverse effects compared to other vaccine brands available in 

Brazil, with an incidence rate of 74.08 for every 100,000 doses (95% CI 6.47–84.69). Most of the reported 

adverse events were classified as non-severe, and maternal adverse events were the least frequently notified 

type of adverse event [10]. 

 

Vertical transmission of COVID-19 antibodies after maternal vaccinations have also been reported by various 

case reports [11- 13]. A case study by [13] reported the infant’s cord blood antibody level of 764 arbitrary 

units (AU) per mL, whereas the mother’s antibody was 734 AU/mL 

 

3.2 Moderna and Pfizer BioNTech Vaccines 

A recent study conducted by [14] revealed the protective effects of mRNA vaccination. The study 

demonstrated that infants aged less than 6 months whose mothers have received a full dose of mRNA vaccine 

during pregnancy were 61% less likely to be hospitalized for COVID-19 (95% CI 31–78%). The effectiveness 

of full-dose COVID-19 mRNA vaccination was 32% (95% CI: -43–68%) in early pregnancy (defined as the 

first 20 weeks of gestation) and 80% (95% CI: 55–91%) in later pregnancy (defined as week 21 to 14 days 

before delivery). 

 

The safety aspects of Moderna and Pfizer-BioNTech vaccines in pregnancy were published as preliminary 

findings of a study carried out by [15] who used data from the “v-safe after vaccination health checker” 

surveillance system, the v-safe pregnancy registry, and the Vaccine Adverse Event Reporting System 

(VAERS). The findings of this study showed that the proportions of adverse pregnancy and neonatal 

outcomes in the participants of this study with completed pregnancies were similar to those reported in studies 

done before the COVID-19 pandemic. The authors concluded that the preliminary findings did not show 

obvious safety signals regarding the use of mRNA COVID-19 vaccines in pregnant women. 

 

Transfer of maternal antibodies for these mRNA vaccines has been documented previously. Transplacental 

COVID-19 antibodies were noted to be detectable in cord blood as early as 16 days after the first dose. 

Approximately 99% of the samples of women who received both doses of vaccine had detectable IgG, 

whereas transplacental IgG was detected in 44% of those who only had one dose of vaccine. 16 women whose 

antibodies were not detectable in cord blood at birth were all within 4 weeks of receiving their first dose of 

vaccine. On the contrary, all but one cord blood had detectable IgG antibodies 4 weeks after the first dose of 

vaccine [16]. 

 

Due to a lack of data, the World Health Organization (WHO) does not recommend the use of the Janssen, 

Sinopharm BIBP, and Oxford–AstraZeneca vaccines in pregnant women for the time being. Janssen vaccine, 

a non-replicating Ad26 vector-based vaccine, is previously used in the vaccination of more than 1,600 

pregnant women against other pathogens. Meanwhile, Sinopharm BIBP is an inactivated whole virus vaccine 

which uses an adjuvant with good safety profile (aluminum hydroxide). Animal researches have also revealed 

no associated risks in pregnancy. As for Oxford–AstraZeneca vaccine which uses ChAdOx1-S vector, based 

on previous experiences of vaccination during pregnancy with other vaccines, its effectiveness is expected to 

be comparable to that observed in non-pregnant women of the same age group. Nevertheless, WHO has 

emphasized in its interim guidelines that vaccination with these vaccines should only be done when the 

benefits outweigh the risks [17- 19]. 

 

There have been no published data or guidelines regarding Novavax, Sputnik V, Convidecia, and Zivifax 
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vaccines in pregnant subjects. 

 

3.3 Current Knowledge Gaps 

The Ministry of Health of the Republic of Indonesian has already approved the use of CoronaVac, Moderna, 

and Pfizer-BioNTech vaccines in pregnant women. In Indonesia, these vaccines have been given for both 

primary and booster doses [8]. Meanwhile, a third dose of COVID-19 mRNA vaccines for pregnant and 

postpartum women has been recommended by the American College of Obstetricians and Gynecologists, 

although the duration of antibodies persisting in pregnant women remains relatively unknown [5]. 

 

[5] argued that efforts should instead be concentrated in giving full vaccination to unvaccinated pregnant 

women rather than offering booster shots to pregnant women who have received full-dose of vaccine. This is 

due to the absolute reduction of risk from a booster dose tends to be small in fully-vaccinated pregnant women 

with no comorbidity. Furthermore, the scarcity of vaccines should prompt policymakers to take wise decisions 

on the distribution of supplies. 

 

Based on the results of their study, [20] found that the duration of COVID-19 antibodies persisting in breast 

milk is about 90 days after the second dose of COVID-19 mRNA vaccine. After that, titer begins to decline. 

Future studies are suggested to assess whether a booster shot of vaccine will benefit the mother (especially 

those without comorbidities) and the baby, the number of maternal antibodies needed to provide protection 

to the infant, and the duration for which the baby will remain passively immunized [21]. 

 

3.4 Potential Maternal Antibody Interference 

Despite its benefits, there are several concerns regarding maternal vaccination uptake in pregnancy; one of 

them is the possibility of subsequent antibody production interference in infants. The implication of such 

interference from high levels of maternal antibodies is the reduction in the immunological response of 

children when they are vaccinated at a later age (it is estimated to affect immunizations for up to one year, 

depending of the titer of maternal antibodies conferred at birth, as the level decreases over a period of 6–12 

months) [22], [23]. This possibility for immunological “blunting” from the vertical transmission of maternal 

antibodies is also observed in other species [23]. 

 

One of the most popular explanations for this immunological blunting phenomenon involves cross-linking 

between two proteins present on the surface of B cells, namely the Fcγ receptor FcγRIIB and the B cell 

receptor (BCR). BCR, which is responsible for plasma cell differentiation and antibody production, is 

activated upon binding to a certain pathogenic epitope such as those encountered during vaccination. 

However, pathogen fragments can be bound both by BCR and maternal antibodies. While the fragment 

transmits stimulatory signals to the cell via BCR, maternal antibodies (which bind to the vaccine antigen) 

simultaneously activates FcγRIIB which then sends inhibitory signals, inhibiting antibody production as it 

senses the presence of a specific antibody to the particular antigen. Consequently, no antibody production can 

be initiated [22]. Nevertheless, blunting has been viewed as an “acceptable trade-off” for the advantages 

associated with it, such as early protection against diseases [24]. Other theories that attempt to elucidate 

immunological blunting include epitope masking, removal of vaccine antigen by macrophages, and 

neutralization of vaccine antigen by maternal antibodies [23]. 

 

Although it has been known that infants are provided with protection in the first few months of life through 

maternal vaccination, the question with regards to the interference of maternal antibodies in infants remains 

unanswered in the case of COVID-19. Along with the duration of circulating maternal antibodies, this 

question is important to answer since it has implications for the timing of future pediatric COVID-19 booster 
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immunizations. 

 

4. CONCLUSION 

Current evidence suggests that COVID-19 vaccination in pregnancy using the vaccines approved by the 

Indonesian government (CoronaVac, Moderna, and Pfizer-BioNTech) is highly recommended. COVID-19 

vaccination during pregnancy is beneficial for both mother and baby as it can prevent hospitalization due to 

disease progression and confer passive immunity through breast milk and transplacental immunoglobulins. 

 

However, several knowledge gaps still need to be addressed with regards to the necessity of booster shots in 

pregnant women without comorbidities, the titers of maternal antibodies required for infant protection, and 

the duration of passive immunization in infants. Furthermore, interference of maternal antibodies in cases of 

COVID-19 remains largely unknown. These knowledge gaps are of clinical importance, and therefore need 

to be bridged. Considering the enormous and diverse population of Indonesia, especially with the presence of 

the Omicron variant, researchers are strongly encouraged to conduct further studies in this country. 
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