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Abstract: Southeast Asia is rapidly becoming the region hit hardest by coronavirus disease
(COVID-19), as evidenced by the surging daily number of new confirmed cases and deaths.
The COVID-19 crisis continues to worsen with the entry of the more transmissible variants
of concern, primarily the Delta variant of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) which was first identified in India. Pregnant women are among the
vulnerable population groups at risk of suffering from severe COVID-19 and may experience
poor pregnancy and neonatal outcomes due to the infection. VVaccination seems to be the most
effective strategy to curb the pandemic and secondarily by social distancing, wearing face
masks and practising hand hygiene. There has been limited yet reassuring evidence in support
of vaccinating pregnant women against COVID-19. We sought to review the latest evidence
regarding the safety, immunogenicity and reactogenicity of COVID-19 vaccines in pregnant
women as well as the recommendations and guidance provided by the public health
authorities in the countries in Southeast Asia.

Keywords: COVID-19; vaccination; pregnancy; Southeast Asia; pandemic

1. Introduction

The coronavirus disease (COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has caused a pandemic worldwide. Globally, as of the 24" of
July 2021, there have been more than 190 million cases and greater than four million deaths
as reported by the World Health Organization (WHQO). Southeast Asia ranked third in the
total number of confirmed cases and deaths after America and Europe, having over 37 million
cases and more than 500,000 deaths attributable to COVID-19M. The virus was first spread
from Wuhan, China to Southeast Asia on the 13" of January 2020 when the first COVID-19
case outside China was detected in Thailand®“. Entry of the more virulent and highly
transmissible Delta variant of SARS-CoV-2 which was first detected in India in the late 2020
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has worsened the COVID-19 crisis across most of Southeast Asia!®, leading to new record
highs for COVID-19 cases and deaths in many countries in Southeast Asia such as Indonesia,
Myanmar and Malaysia.

Indonesia has become the new epicenter of the COVID-19 pandemic in Asia. Being
the largest country in Southeast Asia, it was hit worst by the pandemic, having the highest
number of cases and deaths as compared to other countries in the region. From the beginning
of the pandemic until July 2021, Indonesia recorded more than three million confirmed cases
of COVID-19 and 84,766 deaths!®l. According to data from the Indonesian Obstetrics and
Gynaecology Assaciation (POGI) Reproductive Tract Infection Working Group, there were
536 cases of COVID-19 in pregnant women from April 2020 to April 2021. Up to 72% of
them were at above 37 weeks of gestation, 4.5% needed treatment in the intensive care unit
(ICU) and approximately 3% succumbed to COVID-19[71,

Evidence has shown that pregnant women infected with COVID-19, especially in the
late second or third trimester have a higher likelihood of getting admitted to the ICU and
require invasive ventilation®, They are especially more vulnerable to severe COVID-19
which may lead to maternal death if they have pre-existing comorbidities such as
hypertension, diabetes and obesity®®%. In addition, complications like pre-eclampsia,
emergency Caesarean section and preterm delivery are more likely to occur in pregnancy
with COVID-19"Y, Besides the association of COVID-19 in pregnancy with adverse
maternal outcomes, it is also reported to impact negatively on the foetus. Increased incidences
of stillbirth, neonatal deaths, admission to the neonatal ICU, foetal distress and poor APGAR
score were reported in babies born to mothers with COVID-19[°1,

Given the emerging evidence of the association between COVID-19 and negative
maternal-foetal outcomes, it is reasonable and justifiable to vaccinate pregnant women
against an infection that could potentially harm the mother and foetus. A variety of vaccine
candidates have been developed and authorised for emergency use by the WHO, comprising
inactivated virus vaccines, protein subunit vaccines, mRNA vaccines and recombinant viral
vector vaccines!*?. Many guidelines and recommendations were published by governmental
public health agencies as well as healthcare organisations such as the WHO and the Centers
for Disease Control and Prevention (CDC) regarding the administration of COVID-19
vaccines in pregnant women3l, The CDC and the Advisory Committee on Immunization
Practices have released clinical guidance stating that pregnant women are eligible for and can
receive COVID-19 vaccination[*4],

In this study, we aim to review the evidence regarding COVID-19 vaccination in
pregnant women as well as current COVID-19 vaccination guidance for pregnant women in
Southeast Asia.
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2. COVID-19 Vaccination in Pregnant Women

2.1. Immunogenicity

There have been studies looking into the immunogenicity of COVID-19 vaccination
in pregnant women. Results showed that the vaccine-induced antibody titres in pregnant
women who had received COVID-19 mRNA vaccines were equivalent to non-pregnant
women. COVID-19 mRNA vaccines were shown to be able to produce robust humoral
immunity in pregnant women. The immunogenicity and reactogenicity of the vaccines were
comparable to non-pregnant populations as evidenced by the CD4 and CD8 T-cell responses
as well as the presence of binding, neutralising and functional non-neutralising antibodies
seen in vaccinated pregnant womenl'>¢l. Maternal antibodies were detected as early as five
days after receiving the first dose of vaccine, with the 1gG levels increasing significantly over
timel!”). Vaccination against COVID-19 was also shown to elicit a greater antibody response
than natural SARS-CoV-2 infection(*®],

2.2. Safety

A recent study reported on the safety of mMRNA COVID-19 vaccines, BNT162b2
(Pfizer-BioNTech) and mRNA-1273 (Moderna) in pregnant women using the data obtained
from the v-safe surveillance system and pregnancy registry in the United States (US). This
study involved 35,691 pregnant women; 54% of them received the Pfizer-BioNTech vaccine
while 46% received the Moderna vaccine. It was found that the mRNA vaccines did not cause
an increase in the incidence of adverse pregnancy and neonatal outcomes such as spontaneous
abortion, preterm birth, congenital anomalies and neonatal death[*8l. Another observational
case-control study conducted in Israel also reported similar results in terms of obstetric and
neonatal outcomes in pregnant women who had received Pfizer’s BNT162b2 COVID-19
vaccinel'®l. Besides, there was no reported increase in the incidence of abnormal placental
findings such as decidual arteriopathy, chronic villitis, foetal vascular malperfusion and
chronic histiocytic intervillositis in vaccinated pregnant women??. Overall, no obvious
safety concerns with regard to pregnancy or neonatal outcomes were found to be associated
with COVID-19 vaccination in pregnant women.

2.3. Reactogenicity

V-safe survey data reported that the overall reactogenicity profile was similar
between the pregnant and non-pregnant groups. Pain at the injection site, headache, fatigue
and myalgia were the most commonly reported local and systemic reactions for both the
Pfizer-BioNTech vaccine and the Moderna vaccine*®. Another cross-sectional study also
compared the side effect profile of mMRNA COVID-19 vaccines reported by pregnant and
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non-pregnant healthcare workers. Among 1,029 healthcare workers enrolled in the study, 38
were pregnant, 20 of them received the Pfizer-BioNTech vaccine while 18 received the
Moderna vaccine. The side effects profile seemed to be similar in both groups immediately
after and in the early post-vaccination period as there was no statistically significant
difference observed?. A similar result was seen in another study, with myalgia, arthralgia
and headache significantly less commonly reported by the pregnant women receiving Pfizer’s
BNT162b2 COVID-19 vaccine!*l.

3. COVID-19 Vaccine Recommendations for Pregnant Women in Southeast Asia

The latest guidelines and COVID-19 vaccination practices adopted by each country
in Southeast Asia for pregnant women are shown in Table 1. Our search regarding the most
updated recommendations was up to the 24" of July 2021.

3.1. Malaysia

On the 24" of May 2021, the Special Committee on Ensuring Access to COVID-19
Vaccine Supply (JKJAV) released an advisory on vaccination for pregnant and lactating
women. Among the three vaccines available in Malaysia at that point in time, Pfizer-
BioNTech vaccine was the only vaccine deemed to be suitable for pregnant women if
administered between 14 to 33 weeks of pregnancy or post-delivery[??l. AzD1222 (Oxford-
AstraZeneca) and CoronaVac (Sinovac), the other two vaccines available in Malaysia at the
time, were not recommended for pregnant women. Nonetheless, a month later on 25" June
2021, the advisory was updated to include the Pfizer-BioNTech, Oxford-AstraZeneca and
Sinovac vaccines as suitable for pregnant women between 14 to 33 weeks of pregnancy!?.
According to the COVID-19 vaccination guideline regarding pregnancy published by the
Ministry of Health (MOH), since the Oxford-AstraZeneca vaccine is not a live vaccine, it is
not contraindicated in pregnancy. However, there is a rare but potential risk of vaccine-
induced immune thrombotic thrombocytopaenia (VIIT) which the pregnant women would
want to discuss with their obstetricians. Meanwhile, Sinovac vaccine was recommended
based on WHO’s interim guidelines since the benefits outweighed the risks. Both Oxford-
AstraZeneca and Sinovac vaccines can be administered if the woman conceives after getting
first dose of the respective vaccine. The guideline also mentioned that there was no
contraindication for the use of Ad5-nCoV (CanSinoBio) and Ad26.CoV2.S (Janssen)
vaccines which were granted conditional approval for emergency use on 15" June 2021.
However, the availability of safety data for these two vector-based vaccines was limited,
hence Pfizer-BioNTech vaccine remained the preferred option for pregnant woment?4,

The recommended window for vaccination of pregnant women was between 14 and
33 weeks as the period before 14 weeks is the period of organogenesis. Given the unknowns,
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healthcare professionals would like to minimise exposure to vaccines during organogenesis
since it is possible that vaccination might affect organ formation during embryonic
development. Meanwhile, the upper limit was set at 33 weeks to ensure that pregnant women
gained sufficient immunity and protection before the late second trimester to prevent
significant implications if they contract COVID-19 during the vulnerable late second and
third trimester. However, pregnant women can still get the vaccine after 33 weeks of gestation
upon consultation with their doctor?®],

Up to 25" June 2021, a total of 109,607 pregnant women had voluntarily registered
for the COVID-19 vaccination via MySejahtera, a mobile application that allows the citizens
to register for vaccination!?l.

3.2. Singapore

The Expert Committee on COVID-19 Vaccination (EC19V) published vaccination
guidelines for subgroups of individuals, including pregnant women on the 31% of May 2021.
It reported that there was no evidence to suggest Pfizer-BioNTech vaccine or Moderna
vaccine may bring negative consequences to the health of the mother or child. However,
pregnant women were advised to discuss and receive endorsement from their obstetrician
before getting vaccinated. Following updates on the vaccination programme, the registration
for pregnant women commenced on 4" June 202171 In June 2021, the College of
Obstetricians and Gynaecologists Singapore (COGS) and Obstetrical & Gynaecological
Society of Singapore (OGSS) published a joint guideline on COVID-19 vaccination for
pregnant women. It was recommended that pregnant women might get their vaccination after
12 weeks of pregnancy!?®l,

The local availability of vaccines will determine the choice of vaccine for pregnant
women. At the time of this writing, vaccines available in Singapore are Pfizer-BioNTech
vaccine, Moderna vaccine and Sinovac vaccine. However, Sinovac vaccine was only started
being administered on 15" June 2021 under the Special Access Route in private clinics. It
was not being included in Singapore’s national vaccination programme as the MOH claimed
that the evaluation of Sinovac vaccine’s safety and efficacy had yet to be completed!?®.
Hence, only the mRNA vaccines, Pfizer-BioNTech vaccine and Moderna vaccine were
administered to pregnant woment2el,

3.3. Thailand

The Royal Thai College of Obstetricians and Gynaecologists and the Perinatal
Society of Thailand recommended that every pregnant mother should be vaccinated against
COVID-19 after the 121" week of pregnancy®%. Thailand’s Food and Drug Administration
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(FDA) had approved six COVID-19 vaccines for emergency use which were Oxford-
AstraZeneca vaccine, Sinovac vaccine, Janssen vaccine, Moderna vaccine, Pfizer-BioNTech
vaccine and BBIBP-CorV (Sinopharm)EY. The Ministry of Public Health recommended
Sinovac vaccine as the choice of vaccine for pregnant women since it is an inactivated
vaccine. Meanwhile, Oxford-AstraZeneca vaccine, being a viral vector vaccine raised
concern since there is a high likelihood of developing maternal pyrexia post vaccination!®2,

3.4. Philippines

The Department of Health reported that pregnant women are not contraindicated to
get their COVID-19 vaccine. They were advised to get vaccinated only after the first trimester
of pregnancy®3l. Regarding the choice of COVID-19 vaccines, among the eight vaccines,
namely Sinopharm vaccine, Pfizer-BioNTech vaccine, Sinovac vaccine, Janssen vaccine,
Moderna vaccine, AstraZeneca vaccine, Covaxin (Bharat Biotech) and Sputnik V
(Gamaleya) that had been authorised by the Philippines FDA for an emergency use
authorisation, Gamaleya vaccine was the only vaccine not recommended for pregnant
women[34%],

3.5. Indonesia

On the 22" of June 2021, POGI urged vulnerable pregnant women to get their
COVID-19 vaccination following spikes in severe COVID-19 cases in pregnant women and
the entry of the more contagious Delta variant of SARS-CoV-2 into Indonesia. Pregnant
women, especially those with high-risk conditions such as advanced maternal age (more than
35 years), body mass index (BMI) above 40 kg/m? comorbidities of diabetes and
hypertension as well as those working in healthcare settings, were strongly recommended for
vaccination. POGI also recommended that pregnant women should get their vaccines
between 12 to 33 weeks of pregnancyl’. However, the type of vaccines to be administered to
pregnant women was not specified.

3.6. Brunei

There was no specific guideline for COVID-19 vaccination in pregnant women in
Brunei. However, in a document titled “Frequently Asked Questions on COVID-19
Vaccines” published by the MOH, pregnant women were advised to discuss vaccination with
their doctors before getting vaccinated!®®l. There were five COVID-19 vaccine candidates for
Brunei citizens, namely Pfizer-BioNTech vaccine, Moderna vaccine, Oxford-AstraZeneca
vaccine, Sinopharm vaccine and Janssen vaccineB. The MOH had published health
advisories for two of the COVID-19 vaccines, Sinopharm vaccine and Oxford-AstraZeneca
vaccine. Neither Sinopharm vaccine nor Oxford-AstraZeneca vaccine was recommended for
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pregnant women due to a lack of clinical trial data at the time of publication of the
advisories®839,

3.7. Vietnam, Laos, Cambodia

The WHO’s Representative Office for Vietnam, Laos and Cambodia did not
recommend the administration of COVID-19 vaccines to pregnant women unless the benefits
outweighed the risks. It was recommended that pregnant healthcare workers who have a high
risk of exposure and pregnant women with comorbidities who have a higher risk of getting
severe COVID-19 should be vaccinated after discussing with their doctors. Further
information about vaccine choices and the appropriate time for vaccination was not
provided!0-42],

3.8. Myanmar, Timor-Leste

Data regarding COVID-19 vaccination for pregnant women in Myanmar and Timor-
Leste are unavailable, hence they are not included in our review.



Table 1. COVID-19 vaccine recommendations for pregnant women in Southeast Asia.

Country Vaccines available Time of Guidelines Last updated Recommendations
vaccination
Malaysial*®  Pfizer-BioNTech*  14-33 weeks of Guidelines on COVID-19 23 June 2021 “COVID-19 vaccination should be advocated in
pregnancy Vaccination in Pregnancy and pre-pregnancy care, especially for front liners
Oxford- . Breastfeeding(?4 and mothers with identifiable risk factors and
AstraZeneca those seeking infertility treatment.”
Sinovac* “Based on virology principles, mRNA, vector-
CanSinoBio based and inactivated vaccines are not
contraindicated among pregnant or breastfeeding
Janssen mothers. Although evidence continues to emerge
as more pregnant mothers are included in the
study cohort, current data suggest that mRNA
vaccines are the preferred option. Live vaccines
are contraindicated in pregnancy.”
Singapore?l  Pfizer-BioNTech* After 12 weeks of  Expanding Singapore’s 31 May 2021 “There is currently no evidence to suggest that
pregnancy vaccination programme: the Pfizer-BioNTech or Moderna vaccines may
Moderna* Updated vaccination guidelines cause harm to the mother or child.”
Sinovac for sub-groups of individuals _ ]
and enhancing access for “As there is less data available for pregnant
seniors27 women, pregnant women should discuss with
their doctors to make an informed decision.”
COVID-19 Vaccination for June 2021 “All pregnant and lactating women should be

Pregnant Women, Breastfeeding
Women and Women Planning
to Conceivel®!

provided information and offered COVID-19
vaccination.”

“Pregnant women should be offered vaccination
at the same time as the rest of the population,
based on their age and clinical risk group, if no
contraindications exist. As COVID-19 is
associated with more severe complications in the
later part of pregnancy, some women may
choose to delay their vaccine until after the first
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12 weeks which is the most crucial period for
foetal development.”

“The choice of vaccine administered is largely
based on local availability. Currently, mMRNA
Vaccines (Pfizer-BioNTech’s BNT162b2 and
Moderna’s mRNA-1273) are preferable to
adenovirus vector vaccines for pregnant women
and women younger than 50 years of age.”

Thailand?! Oxford-AstraZeneca After 12 weeks of  The Coronavirus Disease 2019 1 May 2021 “The Department of Health, Ministry of Public
. . pregnancy Situation[®?] Health suggested that pregnant women should
Sinovac receive COVID-19 vaccines.”
Janssen “The appropriate time for pregnant women
Moderna should be vaccinated after 12-week pregnancy.”
Sinopharm “Sinovac vaccine is recommended for pregnant
women because it is an inactivated vaccine.”
Pfizer-BioNTech
“While AstraZeneca vaccine is a viral vector
vaccine, it has a high probability of developing a
fever after vaccination.”
“Women who plan to become pregnant and
lactating mothers can be vaccinated like general
persons.”
Philippinest®!  Sinopharm After first Can Pregnant Women Get the 30 March 2021 “Pregnancy is not a contraindication to getting
i . h trimester of Covid-19 Vaccine?® the COVID-19 vaccine (except for the Gamaleya
Pfizer-BioNTec pregnancy vaccine, which shall not be administered to the

Sinovac
Bharat Biotech
Janssen
Moderna

Oxford-AstraZeneca

pregnant and breastfeeding populations).”

“Pregnant women can get the vaccine with
precaution, given that there is limited data on
pregnant women from clinical studies.”
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Gamaleya

“If a pregnant woman is part of a group
recommended for vaccination, vaccination can
be offered.”

Indonesia Sinopharm 12 to 33 weeks of  POGI's Recommendation 22 June 2021 “The POGI has recommended vaccination for
. pregnhancy Regarding the Spike in Cases of pregnant women, especially high-risk pregnant
Sinovac Pregnant Women with COVID- women, namely those aged over 35 years,
Moderna 1911 pregnant women with a BMI 1 above 40 and
comorbidities of diabetes and hypertension, as
Oxford-AstraZeneca well as for pregnant health workers.”
Pfizer-BioNTech “Injecting COVID-19 vaccine to women with
pregnancy ages of over 12 weeks to avoid risks.”
“POGI recommended pregnant women be
vaccinated 33 weeks into their pregnancy, which
was meant to create protection for their
foetuses.”
Bruneil®’] Moderna - Information on the Sinopharm - “MOH does not recommend pregnant group to
COVID-19 Vaccinel*®! receive the Sinopharm vaccine due to lack of
Oxford-AstraZeneca clinical trial data at present. This may be revised
Sinopharm as more evidence becomes available.”
Pfizer-BioNTech Information on the Oxford- - w -
Janssen Vaccinel®d preg .
Vietnam Oxford-AstraZeneca - Viet Nam COVID-19 Situation 11 July 2021 “While pregnancy puts women at higher risk of

Gamaleya
Sinopharm
Pfizer-BioNTech

Moderna

Report 504

severe COVID-19, very little data are available
to assess vaccine safety in pregnancy.”

“Pregnant women may receive the vaccine if the
benefit of vaccinating a pregnant woman
outweighs the potential vaccine risks.”

“For this reason, pregnant women at high risk of
exposure to SARS-CoV-2 (eg. health workers) or
who have comorbidities which add to their risk
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of severe disease, may be vaccinated in
consultation with their health care provider.”

Laos Pfizer-BioNTech -

Oxford-AstraZeneca

COVID-19 Vaccines Frequently
asked questions (FAQs)X!]

7 April 2021

“The available data on COVID-19 vaccines are
insufficient to assess vaccine efficacy or vaccine-
associated risks in pregnancy. As data from
studies become available, recommendations on

Gamaleya S0 . .
vaccination will be updated accordingly.”
Sinopharm
e  “In the interim, WHO recommends not to use
Sinovac COVID-19 vaccines in pregnant women unless
the benefit of vaccinating a pregnant woman
outweighs the potential vaccine risks, such as in
health workers at high risk of exposure and
pregnant women with comorbidities placing
them in a high-risk group for severe COVID-19.”
Cambodia Oxford-AstraZeneca - Frequently asked questions: 25 March 2021 e  “Given the current lack of data on safety and
. Safety of Covid-19 Vaccinest 2 efficacy regarding COVID-19 vaccines for
Sinopharm pregnant women, they are not prioritised or
Sinovac recommended for COVID-19 vaccination at this

point in time. Studies are ongoing.”

* Vaccines recommended for pregnant women
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4. Ongoing Vaccine Trials and Observational Studies on Pregnant Women

Since pregnant women are at high risk of getting severe COVID-19, vaccination is
undoubtedly a crucial prevention strategy. Nevertheless, there are limited data regarding the
efficacy and safety of COVID-19 vaccines in pregnancy as pregnant women were being
excluded from the first wave of vaccine trials due to safety concerns. This caused pregnant
women to be denied vaccines that would have offered protection for themselves and their
babies. Initially, there were inconsistent advice and recommendations from the public health,
governmental and professional authorities globally regarding COVID-19 vaccination during
pregnancy, leading to confusion and hesitancy among pregnant women and healthcare
providerst,

Pregnant women should be considered candidates to receive COVID-19 vaccination
and the safety of vaccine products to be administered during pregnancy is of utmost
importance. Pregnant women should have the opportunity to be enrolled into appropriately
designed COVID-19 vaccine trials whenever the prospect of benefit prevails over the
riskstl. At the time of writing this paper, there are a few ongoing clinical trials and
observational studies registered at ClinicalTrials.gov which focus on the safety,
immunogenicity and reactogenicity of different COVID-19 vaccines in pregnant women.

There are two vaccine trials that are currently underway. The first trial sponsored by
BioNTech SE in collaboration with Pfizer aims to evaluate the safety, immunogenicity and
tolerability of the BNT162b2 vaccine which will be administered in two doses 21 days apart,
in pregnant women between 24 to 34 weeks of gestation*®l. Another trial sponsored by
Janssen Vaccines & Prevention B.V. is being conducted to evaluate the safety and
reactogenicity of the Ad26.COV2.S vaccine, a recombinant, replication-incompetent human
adenovirus type 26 vector given to pregnant women during the second and third trimester of
pregnancy!®’l. These two clinical trials are estimated to be completed only in mid-2022 and
mid-2023, respectively. Besides clinical trials, there are six prospective cohort studies and
one case-control study that involve pregnant women. These observational studies mainly
intend to assess the safety of COVID-19 vaccination in pregnant women in terms of obstetric
and neonatal outcomes! 8541,

Furthermore, the CDC has also established the v-safe COVID-19 Vaccine Pregnancy
Registry to recruit pregnant women who had received their COVID-19 vaccination during
the periconception period or during pregnancy. Information regarding pregnancy outcomes,
complications and neonatal complications will be investigated to better understand the
potential effects of COVID-19 vaccination on pregnant women and foetuses which will guide
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future recommendations on COVID-19 vaccination for pregnant women. Up to 19" July
2021, 5,103 pregnant women in the US have enrolled themselves in the registryts].

5. COVID-19 Vaccine Acceptance among Pregnant Women

Despite the various COVID-19 vaccination recommendations and guidelines
published by governmental authorities in various countries, the pandemic cannot be curbed
without widespread acceptance of COVID-19 vaccination by the public and in our context,
by pregnant women.

An online cross-sectional survey was conducted in 16 countries, including the
Philippines, to gauge the level of acceptance of COVID-19 vaccination among pregnant
women. Among 5,282 pregnant women who participated in the survey, 52% wished to get
vaccinated against COVID-19 if there was a 90% vaccine efficacy. However, the responses
varied considerably by country. Mexico and India had the highest COVID-19 vaccine
acceptance level where more than 80% of the pregnant women expressed that they were
either “somewhat likely”, “fairly likely” or “very likely” to get vaccinated. For the
Philippines, the acceptance level was approximately 70%. In contrast, the COVID-19 vaccine
was least accepted in Russia and Australia, where close to 70% expressed their reluctance
about getting vaccinated during pregnancy. The main reasons for vaccine hesitancy were
concerns about potential exposure of their baby to side effects, concerns regarding the
vaccine approval process as well as insufficient data about the safety and effectiveness of the
vaccines in pregnant womenl®®l. Two other similar studies conducted in Turkey and New
York also reported a low acceptance rate of 37%[°" and 44.3%[°81 respectively. On the other
hand, relatively high acceptance rates of COVID-19 vaccination among pregnant women
were reported in Chinal®® (77.4%) and Ethiopial® (70.7%).

Significant geographical variation was observed in the COVID-19 acceptance among
pregnant women. This might be due to the difference in women’s risk perception of COVID-
19, their lack of trust towards science and public health agencies®®l. Hence, vaccination
campaigns and targeted efforts should be carried out to boost COVID-19 vaccine confidence
among pregnant women.

6. Conclusion

In general, most of the countries in Southeast Asia recommended COVID-19
vaccination in pregnant women after taking into consideration that the benefits far outweigh
the risks. A few countries have published their COVID-19 vaccination guidelines for
pregnant women according to the latest evidence available. For instance, the MOH in
Malaysia just released the third edition of its clinical guidelines on COVID-19 vaccination
in July 2021 which included detailed guidelines for the pregnant population. Singapore also
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published a joint guideline on COVID-19 vaccination in June 2021, focusing on pregnant
and breastfeeding women and on women who are planning to conceive. These guidelines are
extremely useful in providing evidence-informed recommendations about COVID-19
vaccination in pregnancy. Countries like Myanmar and Timor Leste have not published local
vaccination guidelines, hence we are unsure about their vaccination program for pregnant
women.

There are a few limitations to our study. First, there were official documents and
guidelines written in foreign languages that we experienced difficulty in interpreting. This
may have resulted in a less comprehensive presentation of related information in this review.
Data related to COVID-19 vaccines are rapidly evolving and information contained herein
might change in times to come.

Considering the ongoing efforts of researchers around the world, we believe that there
will be more evidence regarding COVID-19 vaccination in pregnancy in the future. This will
help pregnant women to make the best decision possible and will help healthcare providers
to give clearer guidance and advice based on the available evidence.
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