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ABSTRACT

Background: There is limited evidence on the safety of coronavirus disease 2019 (COVID-19)
vaccination during pregnancy and lactation. Thus, we aimed to evaluate the association
between COVID-19 vaccination during pregnancy and lactation and reporting risk of adverse
pregnancy or lactation outcomes.

Methods: Using VigiBase, we performed a disproportionality analysis with case/non

case design. Cases were defined based on the Standardized MedDRA Queries (SMQs) of
“pregnancy and neonatal topics” and non-cases were defined as all other adverse events. We
included all reports with COVID-19 vaccines as the suspected cause. Using the full database
as the comparators, reporting odds ratios (RORs) with 95% confidence intervals (CIs) were
estimated by logistic regression while adjusting for maternal age. Infants’ age and sex were
additionally adjusted in analyzing the risk of COVID-19 vaccination during lactation.
Results: We identified 10,266 and 6,474 reports with the SMQ of “pregnancy and neonatal
topics” associated with COVID-19 vaccines during pregnancy and lactation, respectively. No
significant RORs of adverse pregnancy outcomes associated with COVID-19 vaccines during
pregnancy were observed; however, “functional lactation disorders” showed significant
disproportionality during lactation with adjusted ROR 0f1.48 (95% CI, 1.21-1.79). Further
analysis that analyzed “functional lactation disorders” at a preferred term level, showed
higher ROR in mastitis (2.76 [95% CI, 1.45-5.27]).

Conclusion: Overall, we did not observe a positive association between COVID-19 vaccination
during pregnancy and risk of reporting adverse pregnancy outcomes. However, we found a
significant disproportionate reporting association between COVID-19 vaccination during
lactation and “functional lactation disorders”, specifically mastitis. Continuous surveillance
is warranted to confirm the safety of COVID-19 vaccine during pregnancy and lactation.

Keywords: COVID-19 Vaccine; Pregnancy; Adverse Pregnancy Outcomes; VigiBase

INTRODUCTION

Few years into the coronavirus disease 2019 (COVID-19) pandemic, the COVID-19 vaccines
have been widely used to prevent the rapid spread of the disease and severe complications
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ssaadyuljwix §=§ Aq pejeseuen


http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2024.39.e3&domain=pdf&date_stamp=2023-11-29
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0007-5731-6734
https://orcid.org/0009-0007-5731-6734
https://orcid.org/0000-0002-0101-7328
https://orcid.org/0000-0002-0101-7328
https://orcid.org/0009-0000-4703-322X
https://orcid.org/0009-0000-4703-322X
https://orcid.org/0000-0001-6270-5020
https://orcid.org/0000-0001-6270-5020
https://orcid.org/0000-0003-1010-7525
https://orcid.org/0000-0003-1010-7525
https://orcid.org/0009-0007-5731-6734
https://orcid.org/0000-0002-0101-7328
https://orcid.org/0009-0000-4703-322X
https://orcid.org/0000-0001-6270-5020
https://orcid.org/0000-0003-1010-7525

Safety of COVID-19 Vaccination During Pregnancy and Lactation

JKMS

and Drug Safety, South Korea, in 2022-2025
and by a grant (22153MFDS607) from the
Ministry of Food and Drug Safety, South Korea
in 2021-2025.

Disclosure

Dr. Shin received grants from the Ministry of
Food and Drug Safety, the National Research
Foundation of Korea, and pharmaceutical
companies, including Pfizer, Celltrion, and SK
Bioscience. No other relationships or activities
have influenced the submitted work.

Author Contributions
Conceptualization: Kang D, Choi A, Shin JY.

Data curation: Kang D, Choi A. Formal analysis:

Kang D. Methodology: Kang D, Choi A. Writing
- original draft: Kang D, Choi A. Writing -
review & editing: Kang D, Choi A, Park S, Choe
SA, Shin Jv.

https://jkms.org

after the infection.1,2 Pregnant populations were also recommended to receive COVID-19
vaccination given that pregnancy is an independent risk factor for severe COVID-19.35
Moreover, previous studies have shown that pregnant women with COVID-19 have higher
risk of severe complications (i.e., intensive care unit admission and death) and the adverse
perinatal outcomes (e.g., preterm birth),4610 although the vertical transmission appeared to
occur in minority cases.11,12 Accordingly, the US Centers for Disease Control and Prevention
recommended COVID-19 vaccination to pregnant populations on 11 August 2021, and Korea
Disease Control and Prevention Agency also announced the recommendation in October
2021.3,13 Similarly, breastfeeding women are recommended to receive COVID-19 vaccination
as there are potential benefits including the production of antibodies that can be passed on
to the infant through breast milk.14 However, because pregnant and lactating women were
largely excluded from the pre-authorization clinical trials of COVID-19 vaccines, potential risk
after the COVID-19 vaccination in these populations were of concern.

To date, available evidence on the safety of COVID-19 vaccination during pregnancy and
lactation are limited. In preliminary findings, there were no increased risk of adverse events
associated with COVID-19 vaccination during pregnancy.15 Following epidemiological
studies also showed no significantly increased risk in pregnancy-related outcomes, including
spontaneous abortions,16:17 miscarriage,!8 and preterm birth.19:20 However, there is a need
to further evaluate the safety of COVID-19 vaccination during pregnancy, as previous studies
mainly focused on specific outcomes rather than investigating the overall adverse pregnancy
outcomes that can occur during pregnancy or after birth in infants. Likewise, while studies
have reported general adverse events after COVID-19 vaccination in lactating women such as
swelling and injection site pain,2! additional study is needed to better understand potential
lactation-related adverse events or any impact on neonatal health after COVID-19 vaccination.

Pharmacovigilance database contains information on adverse drug reactions (ADRs) in real-
world setting and have been widely used to detect potential signals associated with drugs.22
Using the global individual case safety reports (ICSRs) database, VigiBase, we aimed to
explore the potential associations between the COVID-19 vaccination during pregnancy and
lactation and adverse pregnancy-related outcomes.

METHODS

Data source

We performed a pharmacovigilance study using VigiBase, the World Health Organization
(WHO)’s global database of ICSRs managed by the Uppsala Monitoring Centre. It contains
more than 30 million safety reports of suspected ADRs, submitted by over 150 countries.
The database includes information on patient’s demographics, suspected drugs, suspected
ADRSs coded with Medical Dictionary for Regulatory Activities (MedDRA) terminology,
reporter type, and country of origins.23 As the database contains de-identified data, patients’
informed consent was not required.

Data retrieval

Among all deduplicated reports identified from inception to 31 December 2022, we first
included all case reports reporting Standardized MedDRA queries (SMQs) of “Pregnancy and
neonatal topics”, with COVID-19 vaccines as suspected drug. Among the identified reports,
those in women aged 12 to 44 years were selected. When analyzing the safety signals for
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COVID-19 vaccination during lactation, reports with infants aged below 23 months were
additionally included. To retrieve reports associated with COVID-19 vaccination during
pregnancy, we used the following preferred terms (PTs) which belong to the SMQs of
“Pregnancy and neonatal topics”: “Exposure during pregnancy”, “Foetal exposure during
pregnancy” and “Maternal exposure during pregnancy”. Case reports without these PT were
excluded to minimize the possibility of including the ADRs not associated with COVID-19
vaccination during pregnancy. In addition, reports with the PT of “Exposure via breast milk”
and “Maternal exposure during breastfeeding” were considered as adverse events associated

with COVID-19 vaccination during lactation.

Case/non-case design

In this study, we implemented case/non-case design to assess safety signals associated with
COVID-19 vaccination during pregnancy and lactation. We identified the cases using the
SMQs of “Pregnancy and neonatal topics”, which are validated standard sets of MedDRA
terms. The SMQs of “Pregnancy and neonatal topics” are sub-organized by several SMQs:
“Congenital, familial and genetic disorders,” “Foetal disorders,” “Neonatal disorders,”
“Pregnancy, labour and delivery complications and risk factors (excl. abortions and
stillbirth),” “Termination of pregnancy and risk of abortion,” “Lactation- related topics,” and
“Normal pregnancy conditions and outcomes.”24

Cases for pregnancy analysis were defined as “Congenital, familial and genetic disorders,”
“Neonatal disorders,” “Termination of pregnancy and risk of abortion,” “Pregnancy, labour
and delivery complications and risk factors (excl. abortion and stillbirth),” and “Foetal
disorders.” For lactation analysis, “Neonatal disorders” and “Functional lactation disorders”
were defined as cases. Non-cases were all other reports in the VigiBase.

Statistical analysis

Disproportionality analysis was conducted to evaluate whether adverse events were
differentially reported for the COVID-19 vaccine during pregnancy and lactation compared

to the full database. Reporting odds ratios (RORs) with 95% confidence intervals (CIs)

of adverse outcomes were estimated using logistic regression models, while adjusting for
maternal age. We also adjusted for infant age and infant sex when assessing the reporting risk
associated with COVID-19 vaccination during lactation. To be identified as a signal, the lower
limit of the ROR’s 95% CI had to be higher than 1.00, and also the number of cases should be
more than 5 to reduce false positives.25 All statistical analyses were performed using SAS 9.4
(SAS Institute Inc., Cary, NC, USA).

Sensitivity analyses

In sensitivity analyses, we assessed safety signals of COVID-19 vaccines by using the influenza
vaccines as comparator group, instead of all other drugs in the database. Although we used
full database as comparators in our main analysis to reduce the false positivity,26 evaluating
the safety profile of COVID-19 vaccines as compared with other vaccines may provide further
relevant evidence. Because previous studies have shown that influenza vaccination during
pregnancy or lactation were not associated with adverse outcomes, influenza vaccines were
selected as the comparator group.2730 Additionally, we restricted the ICSRs notified by
physicians to examine the robustness of our main findings.

Lastly, as a post-hoc analysis, we further analyzed the “functional lactation disorders” at a PT level,
which was identified as a potential signal associated with COVID-19 vaccination during lactation.

https://doi.org/10.3346/jkms.2024.39.e3 3/M
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RESULTS

Characteristics of reports

From inception through 31 December 2022, there were 33,188,305 ICSRs reported in the
database. After applying the exclusion criteria, 16,740 reports reporting SMQs of “Pregnancy and
neonatal topics” with COVID-19 vaccines as suspected drug remained; 10,266 reports associated
with COVID-19 vaccine during pregnancy and 6,474 reports associated with COVID-19 vaccine
during lactation (Fig. 1). As COVID-19 vaccines were first commercialized on December 11,
2020, all the reports associated with COVID-19 vaccines were reported from 2021.

Overall, most of the safety reports associated with exposure during pregnancy were reported
from women aged 18 to 44 years (n = 10,215 [99.50%]) and were from the Region of the Americas
(n=5,616 [54.70%]) and Europe (n = 4,309 [41.97%]) (Table 1). Except for the reports without
notifiers, the reports were mostly notified by consumer or other non-health professionals.

Likewise, majority of the safety reports associated with COVID-19 vaccines during lactation
were reported from women aged 18 to 44 years (n = 5,944 [91.81%]). Of 565 reports reported
from the infants, 281 (53.52%) were from male infants. The reports were mainly originated
from Europe (n = 5,538 [85.54%]) and were notified by consumer or other non-health
professionals (n = 5,003 [77.27%]).

Adverse events associated with COVID-19 vaccine during pregnancy

There were no significant disproportional associations between the COVID-19 vaccines
during pregnancy and the SMQs of “Pregnancy and neonatal topics”; the adjusted ROR
(aROR) was 0.29 (95% CI, 0.23-0.37) for congenital, familial and genetic disorders, 0.81
(0.75-0.87) for foetal disorders, 0.24 (0.19-0.31) for neonatal disorders, 0.34 (0.33-0.36)

Total number of de-duplicated reports in VigiBase between 1967 and 2022

(N = 33,188,305)

Reports with the SMQ of “Pregnancy and neonatal topics” with COVID-19 vaccines as suspected drug

(n = 35,237)

Excluded (n =18,497)

- Reports without demographic characteristics (n = 1,276)
- Reports in women aged 12 or over 44 years (n = 2,978)

- Reports without specified time of exposure (n = 14,243)

v

Reports with the SMQ of “Pregnancy and neonatal topics”
associated with COVID-19 vaccines during pregnancy
(n=10,266)

'

Fig. 1. Flowchart of reports with COVID-19 vaccines during pregnancy and lactation.

Reports with the SMQ of “Pregnancy and neonatal topics”
associated with COVID-19 vaccines during lactation
(n = 6,474)

SMQ = Standardized Medical Dictionary for Regulatory Activities Query, COVID-19 = coronavirus disease 2019.

https://jkms.org https://doi.org/10.3346/jkms.2024.39.e3

4/



Safety of COVID-19 Vaccination During Pregnancy and Lactation

JKMS

https://jkms.org

Table 1. Baseline characteristics of “Pregnancy and neonatal topics” reports with COVID-19 vaccines

Variables Exposure during pregnancy Exposure during lactation
(n =10,266) (n = 6,474)
Age group
Women
12-17 51 (0.50) 5 (0.08)
18-44 10,215 (99.50) 5,944 (91.81)
Infant
0-27 days N/A 15(0.23)
28 days to 23 mon N/A 510 (7.88)
Infant’s sex*
Male N/A 281 (53.52)
Female N/A 244 (46.48)
Region
European 4,309 (41.97) 5,538 (85.54)
Region of the Americas 5,616 (54.70) 776 (11.99)
Western Pacific 240 (2.34) 42 (0.65)
Eastern Mediterranean 11(0.11) 2(0.03)
South-East Asia 5(0.05) 17 (0.26)
African 85(0.83) 99 (1.53)
Notifier
Physician 379 (3.69) 153 (2.34)
Pharmacist 92 (0.89) 197 (3.04)
Other health professional 428 (4.16) 340 (5.25)
Lawyer 3(0.03) 2 (0.03)
Consumer or other non-health professional 3,822 (37.22) 5,003 (77.27)
Unknown 5,542 (53.98) 779 (12.03)
Report type
Spontaneous 8,778 (85.51) 6,190 (95.61)
Report from study 1,488 (14.49) 284 (4.39)
Reporting year
2021 7,964 (77.58) 5,241 (80.95)
2022 2,300 (22.40) 1,232 (19.03)
Unknown 2 (0.02) 1(0.02)
Seriousness
Yes 3,886 (37.79) 2,480 (38.31)
No 6,380 (62.21) 3,994 (61.69)

Values are presented as number (%o).
COVID-19 = coronavirus disease 2019, N/A = not available.
2Infants’ sex was only reported from 525 reports originating from infants.

for pregnancy, labour, and delivery complications and risk factors, and 0.88 (0.84—0.92) for
termination of pregnancy and risk of abortion (Fig. 2).

Adverse events associated with COVID-19 vaccine during lactation
However, as described in Fig. 2, the “Functional lactation disorders” showed a significant
disproportionate reporting for COVID-19 vaccines during lactation (aROR, 1.48 [95% CI,
1.21-1.79]), whereas the SMQ of “neonatal disorders” did not show significant aROR (0.35
[0.27-0.45]).

Functional lactation disorders associated with COVID-19 vaccines

Additional analysis was conducted for the SMQ of “Functional lactation disorders” at a

PT level, associated with COVID-19 vaccine during lactation. We identified a significant
disproportionality signal for mastitis associated with COVID-19 vaccine during lactation, with
aROR (95% CI) of 2.76 (1.45-5.27) (Fig. 3). Other PTs showed no significant reporting risk.

https://doi.org/10.3346/jkms.2024.39.e3 5/M
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All SMQs Ncovio ROR? (95% Cls)

During pregnancy

Congenital, familial and genetic disorders 74 0.29 (0.23-0.37) —— !

Foetal disorders 750 0.81(0.75-0.87) R o

Neonatal disorders 75 0.24 (0.19-0.31) —o— |

Pregnancy, labour and delivery complications and risk factors 1,920 0.34(0.33-0.36) - 3

Termination of pregnancy and risk of abortion 2,406 0.88(0.84-0.92) <+

During lactation
Functional lactation disorders 578 1.48 (1.21-1.79) ——

Neonatal disorders 94 0.35 (0.27-0.45) —o— i

T T

0.2 1.0

Fig. 2. Disproportionality analysis on the SMQs of “Pregnancy and neonatal topics” associated with COVID-19 vaccines during pregnancy and lactation.

SMQ = Standardized Medical Dictionary for Regulatory Activities Query, Ncovp = number of reports with COVID-19 vaccine as suspected drug, ROR = reporting
odds ratio, Cl = confidence interval, COVID-19 = coronavirus disease 2019.

2For pregnancy analysis, maternal age was adjusted and for lactation analysis, maternal age, infant age, and infant sex were adjusted.

PTs of functional lactation disorders Ncovio aROR (95% Cls)
Mastitis 127 9.76 (1.45-5.27)
Galactostasis 21 2.24 (0.52-9.60)
Lactation puerperal increased 24 1.65 (0.49-5.52)
Suppressed lactation 432 1.13 (0.88-1.46)

Lactation disorder 55 0.93(0.48-1.78)
Breast milk discolouration 8 0.39(0.09-1.64)

T
0 1 2 3

ROR and 95% ClI

Fig. 3. Disproportionality analysis for reporting “Functional lactation disorders” associated with COVID-19 vaccines during lactation at a PT level.
PT = preferred term, Ncovip = Nnumber of reports with COVID-19 vaccine as suspected drug, aROR = adjusted reporting odds ratio, Cl = confidence interval,
COVID-19 = coronavirus disease 2019.

Sensitivity analyses

Sensitivity analyses generally showed consistent results with our main analyses (Table 2).
When compared with influenza vaccines, there were no disproportional signals associated
with COVID-19 vaccines during pregnancy and lactation. Also, similar results were observed
in analyses restricting the reports notified by physicians, except for small increased reporting
risk observed for “termination of pregnancy and risk of abortion” associated with COVID-19
vaccination during pregnancy.

DISCUSSION

Previous study has reported that the most common reason for COVID-19 vaccination hesitancy
in pregnant women was concern that COVID-19 vaccine might affect the fetus.31 In light of this
and the limited available evidence on the safety of COVID-19 vaccine, our study used the global
WHO database of ADRs and investigated the potential signals associated with COVID-19
vaccination during pregnancy or lactation. We utilized the SMQs of “pregnancy and neonatal
topics”, which are predefined sets of MedDRA terms that are associated with the pregnancy

or neonatal-related conditions, to detect any potential signals. Overall, we did not identify

https://jkms.org https://doi.org/10.3346/jkms.2024.39.e3 6/11
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Table 2. Sensitivity analyses on the risk of reporting SMQs of “Pregnancy and neonatal topics”
Sensitivity analysis INEeD aROR (95% CI)
Compared with influenza vaccines

During pregnancy

Safety of COVID-19 Vaccination During Pregnancy and Lactation

Congenital, familial and genetic disorders 74 1.03 (0.56-1.90)
Foetal disorders 750 0.55(0.47-0.63)
Neonatal disorders 75 0.50 (0.32-0.79)
Pregnancy, labour and delivery complications and risk factors 1,920 0.61 (0.55-0.67)
Termination of pregnancy and risk of abortion 2,406 0.83(0.75-0.92)
During lactation
Functional lactation disorders 578 0.70(0.26-1.91)
Neonatal disorders 94 1.30(0.29-5.89)

Reports notified by physicians
During pregnancy

Congenital, familial and genetic disorders 4 0.24 (0.06-0.97)
Foetal disorders 15 0.60 (0.36-1.00)
Neonatal disorders 3 0.19 (0.05-0.76)
Pregnancy, labour and delivery complications and risk factors 67 0.48 (0.37-0.61)
Termination of pregnancy and risk of abortion 124 2.16 (1.78-2.63)
During lactation
Functional lactation disorders 10 1.82 (0.74-4.50)
Neonatal disorders 5 0.38 (0.13-1.09)

SMQs = Standardized Medical Dictionary for Regulatory Activities Queries, Neoyp = number of reports with
COVID-19 vaccine as suspected drug, aROR = adjusted reporting odds ratio, CI = confidence interval.

any disproportional signal on pregnancy-related adverse events associated with the COVID-19
vaccine during pregnancy; however, there was significant disproportionate reporting of
“functional lactation disorders” associated with the COVID-19 vaccine during lactation, with
an aROR (95% CI) 0f1.48 (1.21-1.79). Further analysis that analyzed “functional lactation
disorders” at a PT level, showed higher ROR in mastitis (2.76 [95% CI, 1.45-5.27]).

Our findings are supported by the previous epidemiologic studies and review articles

which found no association between COVID-19 vaccination during pregnancy and adverse
pregnancy-related outcomes.5,3235 Because pregnant women are typically excluded from the
randomized clinical trials owing to ethical restrictions, information on the vaccines safety
during pregnancy mostly relies on the observational studies.32 Earlier meta-analysis on the
perinatal outcomes of COVID-19 vaccination in pregnancy found no evidence of a higher
risk of adverse outcomes (e.g., miscarriage, postpartum haemorrhage, low birth weight)
associated with COVID-19 mRNA vaccination in pregnancy.33 Similar results were found by
subsequent cohort study using the pregnancy registry of Sweden and Norway.34 This study
observed no significantly increased risk of adverse pregnancy outcomes including preterm
birth, stillbirth, and low Apgar score among individuals vaccinated against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) during pregnancy compared with those
without SARS-CoV-2 vaccination during pregnancy. Another population-based cohort study
in Canada reported that COVID-19 vaccination during pregnancy, primarily mRNA vaccines
administered in the second and third trimester, was not associated with an increased risk
of adverse peripartum outcomes.35 In our study, we performed a disproportionality analysis
using the largest pharmacovigilance database and did not find any significant signals
associated with COVID-19 vaccination during pregnancy. According to the KCDC reports,
the most common adverse events reported from the pregnant women was headache (n =
10) followed by stomachache (n = 10) and muscleache (n = 8), which is relatively mild.36
Considering these results together in alignment with the current recommendation,
COVID-19 vaccination during pregnancy should be considered when the expected benefits are
considered to outweigh the potential risks.3740

https://jkms.org https://doi.org/10.3346/jkms.2024.39.e3 7/
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However, we found an increased reporting risk of “functional lactation disorder”, specifically
mastitis, associated with COVID-19 vaccination in lactating women. To date, limited number
of studies have investigated the safety of COVID-19 vaccination during lactation. An online
prospective cohort study in U.S reported that COVID-19 vaccines were well-tolerated among
the lactating women.4! Another study based on self-reported online questionnaire found no
severe adverse events for mothers or infants after COVID-19 vaccination during lactation.42 In
the previous studies, the most frequently reported adverse events after COVID-19 vaccination
during lactation were injection site pain, fatigue, and headache, which are relatively mild
and similar to those observed in the general population. On the other hand, lactation related
adverse events such as mastitis and suppressed lactations were not commonly reported.

One study of lactating healthcare workers in Singapore reported that three of 88 (3.4%)
participants had mastitis after two doses of BNT162b2 (Pfizer/BioNTech) vaccination,3
whereas in another cross-sectional survey, 0.2% of breastfeeding mothers reported a
mastitis after COVID-19 vaccination.4? Given that the incidence of mastitis in the general
breastfeeding population ranges from 2.5% to 20%, further studies should be conducted

to confirm whether COVID-19 vaccination during lactation is associated with mastitis.
Meanwhile, according to one case report of post COVID-19 vaccine mastitis, the type of
mastitis was self-limited and the symptom spontaneously disappeared in 6 days.44 Therefore,
while awaiting for additional studies to confirm the safety of COVID-19 vaccination during
lactation, COVID-19 vaccine should be considered in lactating women based on the
recommendation of the CDC and WHO.45:46

To the best of our knowledge, this is the first study using the world’s largest
pharmacovigilance database to examine the pregnancy and lactation related adverse

events in association with COVID-19 vaccination as providing a quantitative measure of the
ROR in comparison to all other drugs. Although several well-conducted epidemiological
studies16:17,20,35 have addressed the safety of COVID-19 vaccination during pregnancy, limited
evidence exists regarding the safety of COVID-19 vaccination during lactation.4%48 Moreover,
disproportionality analysis, a validated method used in drug safety studies, would still be
informative to detect any potential signals associated with COVID-19 vaccination during
pregnancy that may not have been the outcomes of interest in previous cohort studies.

This study has several limitations which are mostly inherent to studies using a
pharmacovigilance database. First, given the spontaneous nature of ADR reporting in
VigiBase, underreporting is unavoidable. However, the effect of underreporting would be
low to change the results of the disproportionality analysis.4? Second, information on some
variables may be incomplete. In our analysis, we excluded the reports with missing data on
the basic demographics such as age and sex. Third, information on the detailed timing of
exposure during pregnancy (e.g., trimester) and the dose of vaccines were unavailable in the
VigiBase. Future studies are needed to assess the safety according to the timing of exposure
and the dose effect. Lastly, although we used the global pharmacovigilance database,
majority of the reports were originated from Europe and the region of America; thus, the
results may not be generalizable to other regions. This may be due to the different policies
across the countries regarding the COVID-19 vaccination during pregnancy or lactation.
Therefore, additional analysis including the reports from other countries and regions would
be beneficial.

This large pharmacovigilance study suggests that COVID-19 vaccination during lactation
increased the risk of reporting functional lactation disorders, specifically mastitis, whereas

https://doi.org/10.3346/jkms.2024.39.e3 8/Mm
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no significant risk of reporting adverse pregnancy outcomes was observed after COVID-19
vaccination during pregnancy. However, considering that COVID-19 vaccine is a newly
developed vaccine, continuous surveillance is warranted, especially on the long-term safety,
to confirm the safety of COVID-19 vaccine during pregnancy and lactation.
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