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ABSTRACT

Vaccines have emerged as a solution to COVID-19 and have been demonstrated to be effective in preventing
severe complications. However, evidence regarding their safety and immunogenicity in pregnant and
lactating women remains limited. This rapid review synthesized available evidence on the immunogenicity
and safety of COVID-19 vaccines during pregnancy and lactation. Article selection was conducted using
PubMed, ScienceDirect, and MEDLINE from database inception until June 10, 2023, using the search strategy
("COVID-19 vaccine") AND ("Pregnancy") AND/OR ("Lactation"). Studies included English-language
randomized controlled trials and clinical trials involving human subjects who received COVID-19 vaccines, and
methodological quality was assessed using the Jadad and MINORS scores. Based on the 9 articles included,
IgA and IgG levels increased in maternal blood and breastmilk following vaccination with mRNA, viral vector,
and recombinant protein subunit vaccines, with responses varying by vaccine type, dose, and sampling time.
The immunogenicity response generated by the vaccine may boost the infant immunity by transferring
antibodies through the placenta and breastmilk. The results indicate that no serious vaccine-related adverse
effects have been observed with COVID-19 vaccines administered during pregnancy and lactation in mothers
or infants across studies.
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Introduction

COVID-19 was initially identified in East Asia which causes severe respiratory
illness. The virus rapidly disseminates through airborne droplets, contributing to the
highly contagious nature of COVID-19 [1]. The disease primarily impacts the lungs and
is distinguished by the development of lesions in the lobes, leading to breathing
difficulties [2]. Currently, therapeutic progress against COVID-19 encompasses the use of
antiviral ~medications, anti-inflammatory agents, immunomodulators, and
antithrombotic drugs to mitigate the severity of the illness [3].

As of 14 June 2023, World Health Organization (WHO) reported almost 768 million
have become infected with COVID-19, with deaths reaching more than 6.9 million people.
The recent data shows the death rate for COVID-19 is decreasing. This can occur due to
the ongoing global distribution of the COVID-19 vaccine, of which almost 13.4 million
doses have been administered [4]. Several studies have proven the effectiveness of
vaccines infections, intensive

against complications,

hospitalization, and death [5], [6], [7], [8], [9].

including preventing

Several vulnerable groups, including pregnant women, have an elevated risk of
severe COVID-19, with increased risks of maternal death, intensive care unit admission,
preterm birth, stillbirth, and neonatal intensive care unit admission. Therefore, these

groups should be prioritized in the administration of vaccines. In pregnant women,
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vaccination may also provide additional protection to
the fetus through the transplacentaltransfer of maternal
antibodies. During lactation, vaccination can induce
antibodies that are detectable in breastmilk, potentially
contributing to passive immune protection in breastfed
infants [10].

Available evidence also suggests that COVID-19
vaccination during pregnancy and lactation is generally
well tolerated, with mostly mild and transient adverse
events reported in mothers and no consistent evidence
of serious vaccine-related effects in infants. However,
early trials of these vaccines excluded pregnant and
breastfeeding women, which led to the unproven safety
and efficacy of the vaccine utilization within these
demographics. In addition, the lack of promotive
education targeted toward pregnant and breastfeeding
women regarding the COVID-19 vaccine may contribute
to hesitancy in these populations [11]. Hence, this review
was conducted to evaluate the safety and
immunogenicity of COVID-19 vaccines in pregnant and
breastfeeding women, focusing on maternal and infant

outcomes.

METHODS
Article Selections

This rapid review was conducted to provide a
timely synthesis of available evidence regarding the
immunogenicity and safety of COVID-19 vaccines
during pregnancy and/or lactation. The literature search
was conducted across multiple databases, including
PubMed, ScienceDirect, and MEDLINE, using the search
strategy ("COVID-19 vaccine") AND ("Pregnancy")
AND/OR ("Lactation”). The literature search was
conducted from database inception until June 10, 2023.
The inclusion criteria ~were English-language
randomized controlled trials and/or clinical trials
involving human subjects who received COVID-19
vaccines at various doses. Articles unrelated to the
review's purpose and animals study were excluded.

The data extraction process involved screening
articles based on title and abstract by M.F.A. and S.R.A.,
followed by a full article review by H.N. and N.A.S to
determine eligibility, which was then assessed and

approved by D.P.D. A review matrix was developed

using Microsoft Excel, capturing author names,
publication year, subject characteristics including
sample size (pregnant and/or lactating), vaccine type
and dose, adverse event to mother and infant, and
immunogenicity response (IgA & IgG) including
sampling time. Due to differences in study
characteristics and reported outcomes, the findings were
synthesized based on the relevant outcomes and study
characteristics. The risk of bias was considered to
interpreting the findings. This rapid review followed
PRISMA guideline.

Outcomes

The review question was structured according to
the PICO framework. The population (P) included
pregnant and/or lactating women. The intervention (I)
was COVID-19 vaccination, including different vaccine
types and doses. The comparison (C) included
differences in vaccine types, vaccination doses, or
comparator groups when available in the included
studies. The immunogenicity outcomes (O) included
IgA and IgG antibody levels in maternal blood and
breastmilk, while safety outcomes included local and
systemic adverse events reported in mothers and infants.
Additionally, the study takes into consideration the
timing of sample collection for evaluating these

responses.

Sample Processing
Breastmilk

Breastmilk samples from lactating women were
collected in the included studies using a breast pump
into sterile containers and centrifuged for 10-15 minutes.
Supernatant was aliquoted and stored in a freezer before

analysis.

Blood

Depending on the method requirements, blood
samples were collected from pregnant women in the
included studies several weeks after vaccine
administration. Blood was diluted and centrifuged for 30

minutes and kept at -80 °C freezer before analysis.

Data Extraction and Risk of Bias

The Jadad score and MINORS score was used to

evaluate the risk of bias of the included studies. The

Jurnal Sains Farmasi & Klinis | Vol. 13 No. 02 | 2026

195



Immunogenicity Response and Adverse...

Destiani et. al

Records excluded (n=

> 1239)
Non-RCT and clinical

Records excluded (n=
221)

»  Not related (n = 195)
Duplicates (n=23)
Animal studies (n=3)

Records excluded (n=3)

A 4

_E Records identified from

‘E database (n=1472)

E PubMed (n = 1059)

T ScienceDirect (n=285)

§ MEDLINE (n = 128)

m A 4

=

E Records screened (n = 233)

Q

»n

oy

% Full-text articles assessed

=) foreligibility (n =12)

]

o

]

T:; Studies included in review (n
= g)

| =

Figure 1. Diagram Search Process

Jadad score was selected to assess the methodological
quality of randomized controlled trials, particularly in
terms of randomization, blinding, and withdrawals or
dropouts. Five specific questions needed to be answered
within 10 minutes: Was the study described as
randomized (this includes the use of words such as
randomly, random, and randomization)? Was the
randomization sequence generation method described
and suitable? Was the study described as double blind?
Was the double blinding method described and
adequate? Was there a description of withdrawals and
dropouts? [7], [12], [13]. While the MINORS score was
selected to assess the methodological quality of non-
randomized studies, involved seven key criteria for non-
randomization and five score in case of comparative

studies [14]

RESULT AND DISCUSSION
Study Selection

The following rapid review was conducted by

COVID-19 vaccine not
administered

selecting articles published until June 10, 2023, without
imposing any date restriction. Article selection was
conducted across multiple databases, including
PubMed, ScienceDirect, and MEDLINE. Based on the
search keywords, a total of 1472 articles were retrieved,
of which only 233 were categorized as clinical trials and
RCTs. Based on the inclusion criteria, only 12 were
included and through full-text screening, only 9 articles

were accepted in this study (Figure 1).

Study Characteristics and Interventions

The study's total number of participants consisted
of 459 lactating and 115 pregnant women who had
received the vaccine at different times (Table 1). The
participants' demographic data varied, with a total of 55
participants reported having pulmonary comorbidities.
There were no severe adverse events following
vaccination, while commonly adverse events reported
included myalgia, fever, headache, and localized pain

causing numbness in the injection area (Table 2).
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Table 1. Subjects Characteristics

Author
Pregnant

Sample Size (n)
Lactating

Vaccine Type

Atyeo, et al., 2023 31 12 BNT162B2, mRNA-1273 Booster
Bauerl, et al., 2023 84 ChAdOx1, mRNA-1273, Comirnaty  1st, 2nd, 3rd
Charepe, et al., 2021 14 BNT162b2 1st and 2nd
Golan, et al., 2021 50 BNT162B2, mRNA-1273 1stand 2nd
Gray, et al., 2021 84 31 BNT162b2, mRNA-1273 1st and 2nd
Juncker, et al., 2022 0 134 ?Z\gl g;ngQ;Néc;\iz 1st
Lee, et al., 2022 13 BNT162b2 1st and 2nd
Pérez-Bernal, et al., 2022 103 Abdalla 3rd
Ricciardi, et al., 2022 0 18 BNT162B2 1st and 2nd
Table 2. Adverse Events
Author Adverse Event (%)
Mother Infant
Atyeo, et al., 2023 NR* NR*
Bauerl, et al., 202 NR* NR*
Charepe, et al., 2021 Myalgia (57), Headache (42.9), local pain NR*

(35.7), fever (7.1), photophobia (7.1),
arthralgia (7.1), arm numbness (7.1%)

Golan, et al., 2021

Pain (88), redness (4), swelling (17), itching
(4), rash (2), fever (12), headache (21),
fatigue (44), Nausea (2), Diarrhea (4),

decrease in milk supply (2)

Gray, et al., 2021

other (9)**
Juncker, et al., 2022 NR*

Lee, et al., 2022
described
Pérez-Bernal, et al., 2022 NR*

Ricciardi, et al., 2022

Fever (32), headache (32), muscle aches
(48), fatigue (53), injection soreness (57),

Symptoms were reported but none are

Myalgia (16.6), Headache (16.6), Local pain

After 1st vaccination: none (88), tired (2),
pooping a lot (2), diaper rash (2), face
rash (2), disrupted sleep (2)

After 2nd vaccination: none (100)

Supplemental oxygen (8), TTN*** (8),
NICU*** admission (15)

NR*
NR*

NR*
None

(5.5), arm lymph node swelling (5.5), Fever
(5.5), Skin rash (5.5), Arthralgia (5.5), arm

numbness (5.5)
*NR, Not Reported

**Qther adverse effect including joint pain, nausea, sore throat, dizziness, stomachache, night sweats, clogged ears,

swollen eyes.

***N|CU, neonatal intensive care unit; TTN, Transient tachypnea of the newborn;

Quality Assessment of the Included Studies

Evaluating the effectiveness of compelling

evidence presented in an article, it is crucial to include a
scoring 1
and a MINORS score in order to determine the

study's strength. In this particular article, one

randomized articles with a minimum score of 4 by Jadad
Score, while the MINORS score includes eight articles
with a minimum score of 13 (Supplementary Tables S1
and S2).
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Supplementary Table S1. Quality Assessment was Conducted Using The Jadad Score

Author Randomization Description of Double- Description
randomization blind of the
method blinding
method
Lee et al.,
2022 1 1 1 1

Description of
participant
withdrawal/drop-
out

Supplementary Table S1. Quality Assessment was Conducted Using The Jadad Score

Author Inclusion Inclusion Inclusion Unbiased  Follow-up Loss Prospectiv An Contemporar Baseline Skor
of of of assessm period to e adequa y groups equivalen
consecut consecuti consecuti entofthe appropriat follo calculatio te ce of
ive ve ve study etothe W up n of the control groups
patients patients patients endpoint aim of the less study size group
the aim of study than
the study 5%
Atyeo et 0 2 2 0 2 0 0 2 2 2 16
al., 2023
Bauerl et
al., 2023 2 2 2 2 0 0 0 0 2 1 2 14
Charepe, et
al., 2021 2 0 2 2 0 2 2 0 2 1 2 17
Golan et al.,
2021 2 0 2 2 0 2 0 2 0 2 2 16
Gray et al.,
2021 2 1 2 2 2 2 0 2 2 2 2 21
Juncker et
al., 2022 2 1 2 2 0 2 0 0 0 2 2 15
Pérez-
Bernal et 2 1 0 2 0 2 0 0 2 2 2 15
al., 2022
Ricciardi et
al., 2022 2 1 2 2 0 2 0 0 0 2 2 13
198
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Vaccine Type

Five vaccine types were identified in the included
studies, representing three vaccine platforms. There are
mRNA vaccines (BNT162b2/Comirnaty and mRNA-
1273), viral vector vaccines (AZD1222/ChAdOx1 and
Ad26.COV2-S), and a recombinant protein subunit
vaccine (Abdala) [15], [16], [17], [18]. Adverse events
reported following mRNA vaccination were generally
mild and included fever, myalgia, headache, and local
injection-site reactions, while no serious vaccine-related
adverse events were reported in mothers or infants
across the included studies (Table 2).

The outcome of this review was to assess the
effectiveness and safety of the vaccine during pregnancy
and lactation. Effectiveness was assessed by the
immunogenicity response, specifically, the
concentration of IgA and IgG antibodies formed in
mothers and infants (Table 3). Safety was assessed by

post-vaccination effects, including local and systemic

effects and other conditions (Table 2).

Maternal Antibody Response

IgA  represents the most produced
immunoglobulin in the body and is found in both the
bloodstream and tissues. It exhibits activity against
various pathogens, including COVID-19. IgA plays an
essential part in safeguarding the epithelial barrier from
pathogens and regulating excessive immune responses
in inflammatory conditions [19]. IgG is also an antibody
produced post-infection, characterized by its capability
to recognize antigens with high affinity. Both IgA and
IgG can be transmitted from a mother to her infant. IgA
is transferable through breastmilk, while IgG traverses
the placenta, entering the fetal bloodstream.
Consequently, the newborn attains IgG levels similar to
those of the mother following vaccination.

Studies included assessed the outcome of IgA and
IgG antibody responses in both blood and breastmilk.
There was an increase in IgA and IgG concentration in
all participants who received the vaccine [10], [20], [21],
[22], [23], [24], [25], [26]. With reports indicating that IgA
is more predominant in breastmilk than IgG. However,
there are several studies that found IgA levels decreased
after some time. For instance, one study reported a

decline in IgA levels six months after the first dose of the

vaccine [26], while another observed a decrease after
nine weeks of vaccination [25]. Additionally, certain
results demonstrated a reduction in IgA levels after the
second vaccine dose [22].

The decline in IgA levels may be attributed to the
limited ability of intramuscular vaccine administration
to stimulate a robust mucosal response over an extended
period. Consequently,  intramuscular  vaccine
administration is effective primarily in eliciting a strong
systemic antibody response [10], [26]. The decline in IgA
that occurred was also attributed to its kinetic nature
[25]. The immune composition of breast milk changes
during breastfeeding. Even though the concentration of
IgA in breastmilk decreases gradually over time,
research suggests that frequent breastfeeding is likely to
cause a buildup of IgA, which continues to have a
neutralizing impact against COVID-19 [27]. Antibodies
to COVID-19 can be transmitted to infants through
breastmilk from vaccinated mothers, suggesting the

potential for passive immunity.

Adverse Events

The study included revealed that certain
participants encountered adverse effects following the
administration of the vaccine. The adverse effects
occurred in the form of local and systemic effects.
Maternal adverse events reported were mostly caused
by BNT162b2 [10], [22], [23], [26] mRNA-1273 [10], [23]
with the highest incidence being fever[10], [22], [23], [26]
myalgia[22], [26] headache [5, 9, 11, 26] and localized
pain [10], [22], [23], [26]. Among the 9 included studies,
no severe effects were reported such as death, life-
threatening, hospitalization and disability. No maternal
vaccination-related adverse effects were reported in
infants. However, decreased milk supply was reported
in 2% of participants following BNT162B2 and mRNA-
1273 vaccination [23]. In Gray's study, a vaccinated
mother encountered preterm labor, resulting in the
newborn requiring supplemental oxygen and one of the
two instances necessitated NICU admission. The second
admission to the NICU involved a full-term baby with
growth restriction, admitted due to sustained low blood
sugar levels [10]. While study by Golan et al, stated that
the first dose of mMRNA vaccine caused a decrease in milk

supply in one participant, and another after the second
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dose [23].

A study showed that booster vaccine
administration did not significantly increase IgA in
breastmilk  compared  with  primary  vaccine
administration  [10]. However, other studies have
reported an increase antibody following the second or
third vaccine dose [10], [20], [22], [23], [26], [28]. Several
studies also reported difference antibody responses
between mRNA and vector vaccines, with more
substantial elevation in IgA and IgG responses identified
in those who received mRNA vaccines compared to

those who received vector vaccines [21], [24].

Discussion

The distinct patterns observed in the immune
responses of IgA and IgG antibodies can be attributed to
their diverse role. IgA 1is essential in the early
immunologic response, acting as the major immune
barrier, whereas IgG mainly participates in the
secondary immune response. Variations in antibody

concentrations in breastmilk and serum are interrelated,

Table 3. Immunogenicity Response

Author Sampling Time
Atyeo, et al., 2023

Bauerl, et al., 2023

Charepe, et al., 2021 1st dose, 2nd dose

Golan, etal., 2021 1stdose, 2nd dose, 4-10

weeks after 2nd dose

1st dose, 2nd dose, 2-6
weeks after 2nd dose

Gray, et al., 2021

Juncker, et al., 2022 15 days after 1st dose
70 days after 1st dose

Lee, et al., 2022 4 months after 2nd dose

Pérez-Bernal, et al., 2022
vaccination

Before vaccination
At 2nd dose
3 weeks after 2nd dose

Ricciardi, et al., 2022

6 months after 1st dose

4 weeks after booster dose

1st dose, 2nd dose, 3rd dose

5 weeks and 9 weeks after

as antibodies in breastmilk are mainly produced by
plasma cells located in the mammary glands. This
reflects the antigen exposure experienced by the
mother's immune system. The accelerated increase in
antibodies following the second dose aligns with
immunological memory, resulting in a quicker and more
robust response with higher antibody levels upon
subsequent exposure to the antigen [24].

Administering the COVID-19 vaccine during
pregnancy is advisable, as it can facilitate the passive
transfer of antibodies to the fetus. The transmission of
COVID-19 antibodies from mother to fetus has been
identified both through the placenta and breastmilk [10]
Although the antibody provided by breastmilk to infants
is not expected to endure significantly beyond the
breastfeeding period, this is because mucosal IgA
antibodies do not possess the long-term persistence seen
in IgG antibodies circulating in the bloodstream [29], the
protection provided to this vulnerable group should not

be overlooked.

Ig A & IgG Response
Both Ig A and IgG showed higher levels than primary
vaccination

mRNA vaccine induced higher levels of IgA and IgG
than vector vaccine

IgA and IgG increased after 1st dose, but IgA slightly
decreased after 2nd dose

IgA and IgG Increased significantly after 2nd dose

Significant increase of IgA, 1gG and IgM, but a further
increase of IgG after the 2nd dose

mRNA vaccine showed higher increase of IgA and I1gG
than vector vaccine

After 2nd dose, concentration of RBD-binding IgG 4 to
5-fold higher in post-partum women than non-post-
partum women

Both IgA and I1gG showed higher reactivity in 5 weeks
after vaccination but decline in 9 weeks after
vaccination

IgA and IgG increase significantly, but IgA decrease 6
months after 1st dose

200

Jurnal Sains Farmasi & Klinis | Vol. 13 No. 02 | 2026



Immunogenicity Response and Adverse...

Destiani et. al

The production of breast milk is affected by
various hormones and neurotransmitters. The process of
milk production is referred to lactogenesis which is
stimulated by the hormone prolactin. Following delivery
and removal of the placenta, there is a fall in estrogen
and progesterone levels leading to an increase in
prolactin hormone. Prolactin is secreted by the anterior
pituitary, and is inhibited by the dopamine gland in the
hypothalamus [30]. When the baby is breastfeeding,
nerves stimulate the release of prolactin, which causes
milk production, and oxytocin, which causes muscle
contraction, pushing milk out into the milk ducts [31].
Decreased milk production is common in early
pregnancy in the range of 24-48 hours after pregnancy
due to postpartum adjustment of progesterone and
estrogen hormones. Milk production is also affected if
the baby is born prematurely. Stressful maternal
conditions also increase cortisol hormone levels which
can inhibit prolactin secretion [30]. To be precise, there
are no studies or reports from WHO that explain the
direct effect of vaccines on breast milk production, but
the condition may be caused by stress that arises due to
systemic reactions following vaccination. Based on the
reports of decreased milk supply during lactation
following COVID-19 vaccination should be further
investigated to rule out the cause.

This rapid review has several limitations. Some
methodological processes were streamlined to facilitate
a timely synthesis of the available evidence, including
the use of three databases and a simplified data
extraction process using a review matrix. In addition, the

included studies differed in vaccine platforms,

REFERENCES

[1] Louis-Jean J, Cenat K, Njoku CV, Angelo J, Sanon D. Coronavirus
(COVID-19) and racial disparities: a perspective analysis. J Racial
Ethn Health Disparities. 2020;7(6):1039-45.
https://doi.org/10.1007/S40615-020-00879-4

[2] Liu K, et al. Clinical characteristics of novel coronavirus cases in
tertiary hospitals in Hubei Province. Chin Med J (Engl).
2020;133(9):1025-31.
https://doi.org/10.1097/CM9.0000000000000744

[3] Murakami N, et al. Therapeutic advances in COVID-19. Nat Rev
Nephrol. 2023;19(1):38-52. https://doi.org/10.1038/s41581-
022-00642-4

[4] World Health Organization. COVID-19 cases | WHO COVID-19
dashboard [Internet]. [cited 8 September 2024]. Available from:
https://data.who.int/dashboards/covid19/cases

vaccination schedules, study populations, outcome
measurements, and sampling times, which limited direct
comparison of the findings. Therefore, the findings
should be interpreted considering these methodological

and clinical variations.

CONCLUSION

These data findings indicate the efficacy and
safety of the COVID-19 vaccine are favorable for
pregnant and lactating women. Based on the study
included, IgA and IgG antibody levels increased in
maternal blood and breastmilk following vaccination,
with responses varying according to vaccine type and
sampling time. There are no major effects related to the
administration of the COVID-19 vaccine, although
decreased milk supply was reported in some lactating
women. COVID-19 vaccination during pregnancy may
also contribute to improving the infant immunity
through the transfer of antibodies across the placenta

and breastmilk.

CONFLICT OF INTEREST

The authors have no conflicts of interest regarding

this investigation.

ACKNOWLEDGEMENT
The authors would like to thank Maya Fadilla

Alaina and Siti Rafa Amirah for their valuable assistance

in collecting the articles included in this review.

[S] Corrao G, et al. Persistence of protection against SARS-CoV-2
clinical outcomes up to 9 months since vaccine completion: a
retrospective observational analysis in Lombardy, Italy. Lancet
Infect Dis. 2022. https://doi.org/10.1016/5S1473-
3099(21)00813-6

[6] Katikireddi SV, et al. Two-dose ChAdOx1 nCoV-19 vaccine
protection against COVID-19 hospital admissions and deaths
over time: a retrospective, population-based cohort study in
Scotland and Brazil. Lancet. 2022;399(10319):25-35.
https://doi.org/10.1016/5S0140-6736(21)02754-9

[7] Poukka E, et al. Cohort study of COVID-19 vaccine effectiveness
among healthcare workers in Finland, December 2020-October
2021. Vaccine. 2022;40(5):701-5.
https://doi.org/10.1016/j.vaccine.2021.12.032

Jurnal Sains Farmasi & Klinis | Vol. 13 No. 02 | 2026

201


https://doi.org/10.1007/S40615-020-00879-4
https://doi.org/10.1097/CM9.0000000000000744
https://doi.org/10.1038/s41581-022-00642-4
https://doi.org/10.1038/s41581-022-00642-4
https://data.who.int/dashboards/covid19/cases
https://doi.org/10.1016/S1473-3099(21)00813-6
https://doi.org/10.1016/S1473-3099(21)00813-6
https://doi.org/10.1016/S0140-6736(21)02754-9
https://doi.org/10.1016/j.vaccine.2021.12.032

Immunogenicity Response and Adverse...

Destiani et. al

(8]

[9]

[10]

(11]

[12]

(13]

(14]

[15]

[16]

[17]

(18]

[19]

Suah JL, et al. Waning COVID-19 vaccine effectiveness for
BNT162b2 and CoronaVac in Malaysia: an observational study.
Int J Infect Dis. 2022;119:69-76.
https://doi.org/10.1016/j.ijid.2022.03.028

Zheutlin A, et al. Durability of protection post-primary COVID-
19 vaccination in the United States. Vaccines (Basel).
2022;10(9):1458. https://doi.org/10.3390/vaccines10091458
Gray KJ, et al. Coronavirus disease 2019 vaccine response in
pregnant and lactating women: a cohort study. Am J Obstet
Gynecol. 2021;225(3):303.e1-303.e17.
https://doi.org/10.1016/j.ajog.2021.03.023

Duarte G, et al. Perspectives on administration of COVID-19
vaccine to pregnant and lactating women: a challenge for low-
and middle-income  countries.  AJOG Glob Rep.
2021;1(4):100020. https://doi.org/10.1016/j.xagr.2021.100020
Jadad AR, et al. Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control Clin Trials.
1996;17(1):1-12. https://doi.org/10.1016/0197-
2456(95)00134-4

Pradipta IS, Houtsma D, van Boven JFM, Alffenaar JWC, Hak E.
Interventions to improve medication adherence in tuberculosis
patients: a systematic review of randomized controlled studies.
NPJ Prim Care Respir Med. 2020;30(1).
https://doi.org/10.1038/s41533-020-0179-x

Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi J.
Methodological index for non-randomized studies (MINORS):
development and validation of a new instrument. ANZ J Surg.
2003;73(9):712-6. https://doi.org/10.1046/j.1445-
2197.2003.02748.x

Lamb YN. BNT162b2 mRNA COVID-19 vaccine: first approval.
Drugs. 2021;81(4):495-501. https://doi.org/10.1007/s40265-
021-01480-7

Baden LR, et al. Efficacy and safety of the mRNA-1273 SARS-
CoV-2 vaccine. N Engl J Med. 2021;384(5):403-16.
https://doi.org/10.1056/NEJM0a2035389

Voysey M, et al. Safety and efficacy of the ChAdOx1 nCoV-19
vaccine (AZD1222) against SARS-CoV-2: an interim analysis of
four randomised controlled trials in Brazil, South Africa, and the
UK. Lancet. 2021;397(10269):99-111.
https://doi.org/10.1016/5S0140-6736(20)32661-1
Mas-Bermejo PI, et al. Cuban Abdala vaccine: effectiveness in
preventing severe disease and death from COVID-19 in Havana,
Cuba: a cohort study. Lancet Reg Health Am. 2022;16:100366.
https://doi.org/10.1016/j.1ana.2022.100366

Sterlin D, Malaussena A, Gorochov G. IgA dominates the early
neutralizing antibody response to SARS-CoV-2 virus. Med Sci
(Paris). 2021;37(11):968-70.
https://doi.org/10.1051/medsci/2021154

QL OO

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Atyeo C, et al. COVID-19 booster dose induces robust antibody
response in pregnant, lactating, and nonpregnant women. AmJ
Obstet Gynecol. 2023;228(1):68.e1-68.e12.
https://doi.org/10.1016/j.ajog.2022.07.014

Bauerl C, et al. Assessment of SARS-CoV-2 neutralizing antibody
titers in breastmilk from convalescent and vaccinated mothers.
iScience. 2023;26(6):106802.
https://doi.org/10.1016/j.isci.2023.106802

Charepe N, et al. COVID-19 mRNA vaccine and antibody
response in lactating women: a prospective cohort study. BMC
Pregnancy Childbirth. 2021;21(1):757.
https://doi.org/10.1186/s12884-021-04051-6

Golan Y, et al. COVID-19 mRNA vaccination in lactation:
assessment of adverse events and vaccine-related antibodies in
mother—infant dyads. Front Immunol. 2021;12:777103.
https://doi.org/10.3389/fimmu.2021.777103

Juncker HG, et al. Comparing the human milk antibody response
after vaccination with four COVID-19 vaccines: a prospective,
longitudinal cohort study in the Netherlands. EClinicalMedicine.
2022;47:101393.
https://doi.org/10.1016/j.eclinm.2022.101393

Pérez-Bernal M, et al. SARS-CoV-2 spike RBD-specific IgA and
1gG antibodies in breast milk after vaccination with the protein
subunit vaccine Abdala. Infect Med. 2022;1(4):253-61.
https://doi.org/10.1016/j.imj.2022.11.001

Ricciardi A, et al. Serum and breastmilk SARS-CoV-2-specific
antibodies following BNT162b2 vaccine: prolonged protection
from SARS-CoV-2 in newborns and older children. Int J Infect
Dis. 2022;122:905. https://doi.org/10.1016/j.ijid.2022.06.055
Gongalves J, et al. Secretory IgA and T cells targeting SARS-CoV-
2 spike protein are transferred to the breastmilk upon mRNA
vaccination. Cell Rep Med. 2021;2(12):100468.
https://doi.org/10.1016/j.xcrm.2021.100468

Lee Y, et al. SARS-CoV-2 mRNA vaccine induced higher antibody
affinity and IgG titers against variants of concern in post-partum
vs non-post-partum women. EBioMedicine. 2022;77:103940.
https://doi.org/10.1016/j.ebiom.2022.103940

Atyeo C, Alter G. The multifaceted roles of breast milk
antibodies. Cell. 2021;184(6):1486-99.
https://doi.org/10.1016/j.cell.2021.02.031

McGuire TM. Drugs affecting milk supply during lactation. Aust
Prescr. 2018;41(1):7-9.
https://doi.org/10.18773/austprescr.2018.002

Pillay J, Davis TJ. Physiology, lactation [Internet]. StatPearls.
2023 [cited 8 September 2024]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK499981/

Copyright © 2026 The author(s). You are free to share (copy and redistribute the material in any medium or format) and adapt (remix, transform and build
upon the material for any purpose, even commercially) under the following terms: Attribution — You must give appropriate credit, provide a link to the
license, and indicate if changes were made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your
use; ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original
(https://creativecommons.org/licenses/by-sa/4.0/)

202

Jurnal Sains Farmasi & Klinis | Vol. 13 No. 02 | 2026


https://doi.org/10.1016/j.ijid.2022.03.028
https://doi.org/10.3390/vaccines10091458
https://doi.org/10.1016/j.ajog.2021.03.023
https://doi.org/10.1016/j.xagr.2021.100020
https://doi.org/10.1016/0197-2456(95)00134-4
https://doi.org/10.1016/0197-2456(95)00134-4
https://doi.org/10.1038/s41533-020-0179-x
https://doi.org/10.1046/j.1445-2197.2003.02748.x
https://doi.org/10.1046/j.1445-2197.2003.02748.x
https://doi.org/10.1007/s40265-021-01480-7
https://doi.org/10.1007/s40265-021-01480-7
https://doi.org/10.1056/NEJMoa2035389
https://doi.org/10.1016/S0140-6736(20)32661-1
https://doi.org/10.1016/j.lana.2022.100366
https://doi.org/10.1051/medsci/2021154
https://doi.org/10.1016/j.ajog.2022.07.014
https://doi.org/10.1016/j.isci.2023.106802
https://doi.org/10.1186/s12884-021-04051-6
https://doi.org/10.3389/fimmu.2021.777103
https://doi.org/10.1016/j.eclinm.2022.101393
https://doi.org/10.1016/j.imj.2022.11.001
https://doi.org/10.1016/j.ijid.2022.06.055
https://doi.org/10.1016/j.xcrm.2021.100468
https://doi.org/10.1016/j.ebiom.2022.103940
https://doi.org/10.1016/j.cell.2021.02.031
https://doi.org/10.18773/austprescr.2018.002
https://creativecommons.org/licenses/by-sa/4.0/

	ABSTRACT
	Introduction
	METHODS
	Article Selections
	Outcomes
	Sample Processing
	Breastmilk
	Blood
	Data Extraction and Risk of Bias
	Study Selection
	Study Characteristics and Interventions
	Quality Assessment of the Included Studies
	Vaccine Type
	Maternal Antibody Response
	Adverse Events
	Discussion


