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ABSTRACT

Introduction: The COVID-19 pandemic has prompted a
global drive for vaccination, including children. Despite the
urgency, understanding the safety and side effects remains
crucial. Our study aimed to evaluate the safety of the Pfizer-
BioNTech (BNT162b2) vaccine in children by determining
the proportion of vaccinated children who experienced side
effects and identifying factors associated with post-
vaccination side effects.

Materials and Methods: A cross-sectional study was
conducted among children who received the COVID-19
vaccine between 3 February and 8 May 2022. Data were
collected using a self-administered questionnaire filled out
by the parent or legal guardian.

Results: The mean age of the study participants was 9 years
old and 43.1% were males. Out of the 195 participants in the
study, 62 (31.8%) reported side effects after vaccination. The
most frequently reported side effects were pain at the
injection site (29.7%, n=58), fever (15.9%, n=31), localised
inflammation (10.8%, n=21) and arthralgia/myalgia (9.2%,
n=18). There were no reported severe adverse events such
as anaphylaxis or myocarditis. Most side effects occurred
within the first two days post-vaccination. There was a
higher proportion of side effects among children with
underlying co-morbidities. No significant differences were
observed based on age, weight, ethnicity and the presence
of allergies, or the use of premedication.

Conclusion: The BNT162b2 vaccine was generally well-
tolerated in children, with most side effects being mild and
self-limiting. These findings support the safety of the
COVID-19 vaccine and would guide healthcare
professionals, parents and policy-makers in making
informed decisions about COVID-19 vaccination, especially
among high-risk groups.
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) pandemic has
significantly impacted global health, prompting the rapid
development and distribution of effective vaccines. The initial
vaccination efforts targeted the adult population due to their
higher risk for severe disease. However, the importance of

including the paediatric population in these efforts quickly
became evident as part of the broader strategy to emerge
from the pandemic.

Despite their general resilience, children remain susceptible
to infection, often through household contacts or school
settings."” Although children often experience milder forms of
COVID-19,** there are instances where it can lead to severe
outcomes, including the need for hospitalisation, admission
to the intensive care unit and mechanical ventilation.*”
Additionally, they are at risk for serious post-infectious
complications, such as multi-system inflammatory syndrome
(MIS-C) or long COVID.*"The impact of COVID-19 extends
beyond health, causing disruptions to children’s social
interactions, school attendance and potentially affecting
long-term cognitive and social development." Therefore,
COVID-19 vaccination plays an important role in
safeguarding children against infection.

Healthcare stakeholders across the world have implemented
extensive safety monitoring efforts to ensure a favourable
risk-to-benefit ratio for COVID-19 vaccines. The Pfizer-
BioNTech BNT162b2 vaccine, in particular, has
demonstrated promising safety and efficacy in phase 2/3
clinical trials involving adolescent and younger children.'
The safety and efficacy of the vaccine have been further
demonstrated by real-world data and its broad use
worldwide.” Malaysia initiated the National COVID-19
Immunisation Program for children aged 5-11 years
(PICKids) on February 3, 2022. In this program, eligible
children received two doses of Pfizer-BioNTech's Comirnaty,
spaced 8 weeks apart.” During the period of the study, the
Pfizer-BioNTech BNT162b2 was the sole vaccine approved
and available for administration in the eligible paediatric
population.

A detailed understanding of vaccine adverse effects is vital, as
it provides healthcare professionals, parents and
policymakers with the necessary information to make
informed decisions about paediatric COVID-19 vaccination.
There is a need to publish local data on the safety of the
COVID-19 vaccine in children, where differences in ethnicity,
genetic composition and environmental factors could
influence the occurrences and manifestations of side effects.
Therefore, we aim to evaluate the safety of the COVID-19
vaccine in children by determining the proportion of
vaccinated children who experienced side effects and identify
factors associated with these post-vaccination side effects.
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Table I: Baseline characteristics of the study population

Baseline characteristics Total, N=195
Age in years, mean (SD) 9 (2.0)
Weight in kilograms, mean (SD) 28.9 (10.5)
Gender

Male 84 (43.1%)

Female 111(56.9%)
Ethnicity

e Malay 156 (80.0%)

e Chinese 29 (14.9%)

e [ndian 10 (5.1%)
Comorbidities®

* None 148 (75.9)

e Respiratory 26 (13.3)

e Prematurity 11 (5.6)

e Cardiovascular 6 (3.1)

e Neurological 3(1.5)

® Genetic 3(1.5)

e Others 12 (6.2)
Allergy historya

* None 155 (79.5)

e Dust 23 (11.8)

* Seafood 16 (8.2)

® Pet 11 (5.6)

e Egg 9 (4.6)

e Dairy 8 (4.1)

e Medication 7 (3.6)

e Nuts 6 (3.1)

e Others 11 (5.6)

°A subject may have more than one of the following subcategories

Table Il: Comparison of side effects after the first or second dose of Pfizer-BioNTech (Comirnaty) vaccine

Side effect Either dose, n (%) First dose, n (%) Second dose, n (%) p-value
Any side effect 62 (31.8) 41 (21.0) 56 (28.7) 0.079*
Pain at injection site 58 (29.7) 40 (20.5) 51 (26.2) 0.396°
Fever 31 (15.9) 15 (7.7) 26 (13.3) 0.332°
Inflammation/redness 21 (10.8) 13 (6.7) 19 (9.7) 0.818°
Arthralgia/myalgia 18 (9.2) 11 (5.6) 16 (8.2) 0.850°
Malaise 13 (6.7) 9 (4.6) 12 (6.2) 0.951°
Headache 13 (6.7) 7 (3.6) 12 (6.2) 0.593°
Pruritus 5 (2.6) 0 5(2.6) -
Chills 4(2.1) 3(1.5) 3(1.5) 0.695°
Nausea/vomiting 3(1.5) 2 (1.0) 1(0.5) 0.572°
Rash 3(1.5) 0 3(1.5) -
Dyspnea 2 (1.0) 1(0.5) 1(0.5) 1.0°
Chest pain 1(0.5) 0 1(0.5) -
Insomnia 1(0.5) 0 1(0.5) -
Diarrhea 1(0.5) 0 1(0.5) -
Lymphadenopathy 1(0.5) 0 1(0.5) -
Inconsolable crying 0 0 0 -
Anaphylaxis 0 0 0 -
Myocarditis 0 0 0 -

*Chi-squared tests, *Fisher-exact tests.

MATERIALS AND METHODS

We invited a total of 516 children of hospital staff members
from Hospital Tuanku Ja'afar Seremban to participate in this
cross-sectional study. This group was selected because the
hospital’s designated vaccination centre specifically catered
to these children. The children received two doses of the Pfizer
Comirnaty® vaccine (BNT162b2) between 3 February and 8
May 2022 at the facility.
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The parent or guardian were invited to participate in a self-
administered survey via a Google form link 2 weeks after the
children received their second vaccine dose. The survey was
conducted in Bahasa Malaysia and consisted of the following
domains: demographic details, underlying comorbidities,
allergy history and description of side effects after
vaccination. Participation for consent was obtained through
an “I agree” checkbox in the Google form survey, signifying
informed consent. Participants who selected “I disagree”
would be allowed to withdraw from the study.
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Fig. 1: Comparison of onset of side effects for both vaccine doses. (p-values were computed via Chi-squared tests).

The primary outcome measures were the proportion of
children experiencing side effects from either vaccine dose.
These side effects were reported directly by the parents or
guardians, providing first-hand accounts of their child’s
reactions to the vaccine. Additionally, we described the
vaccine’s side effects and analysed sociodemographic
differences between children who developed side effects from
those who did not.

Data analysis was performed using descriptive statistics.
Categorical variables were presented as frequencies and
percentages, and continuous variables as means with
standard deviations (SD). Categorical variables were
compared using Chi-squared tests and Fisher exact tests,
depending on whether the assumptions for the Chi-square
test were met. The independent t-test was used for comparing
means of continuous variables. Statistical significance was
set based on a p-value of <0.05.

Ethical Approval for the Study

This study was approved by the Medical Research and Ethics
Committee (MREC), and was granted the approval ID: NMRR
ID-22-00987-QOQ (IIR). The survey was anonymous and
ensured the confidentiality of the participant’s information.
No personal or identifiable data were collected during the
course of the study.

RESULTS

The study included 195 participants who completed the
survey. Detailed baseline characteristics of the study
population are provided in Table I. The mean age of the
study participants was 9 years old (SD 2.0), and 43.1% were

Med ] Malaysia Vol 78 No 6 November 2023

males. The predominant ethnic group was Malays (80.0%), a
representation of the hospital’s workforce demographics.
Nearly a quarter of the participants (24.1%, n=47) had
underlying comorbidities, with respiratory disorders being the
most prevalent (13.3%). A history of allergy was present in
20.5% of the participants, with dust and seafood allergies
being the most common.

Our data revealed approximately one-third of the
participants (31.8%, n=62) experienced side effects following
immunisation with the COVID-19 vaccine (Table II). Pain at
the injection site (29.7%, n=58), fever (15.9%, n=31), localised
inflammation/redness (15.9%, n=21) and arthralgia/myalgia
(9.2%, n=18) were the most frequently reported side effects.
Although a larger proportion of participants reported these
side effects after the second dose than the first, these
differences were not statistically significant. Two (1.0%) of the
195 participants were hospitalised after receiving the second
vaccine dose; one due to chest pain but tested positive for
COVID-19, and another a child with pre-existing eczema who
developed generalised rash one day after receiving the second
dose of vaccine. Both cases had uneventful hospital stays.
Otherwise, there were no reported severe side effects such as
anaphylaxis, myocarditis or deaths.

We further investigated the onset of post-vaccination side
effects. Among the subjects who developed side effects after
the initial dose, 97.6% (n= 40) reported experiencing them
within the first two days post-vaccination (Figure 1). The
frequency of participants experiencing side effects was
significantly higher on the day following vaccination
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compared to the second and third days. A similar pattern was
observed with the second dose, with 96.4% (n=54) developing
side effects within two days.

Subsequent analysis compared the characteristics of
individuals who did and did not experience side effects (Table
III). We observed that the proportion of participants who
experienced side effects was higher among those with
underlying comorbidities compared to those without (33.9%
vs. 19.5%, p=0.029). A sub-analysis of the various
comorbidities showed no specific comorbidity was associated
with a higher proportion of side effects. Otherwise, no
significant differences were observed based on age, weight,
sex, ethnicity and the presence of allergies between both
groups. We also examined the potential effect of
premedication on  post-vaccination side  effects.
Premedication regimens included common drugs such as
paracetamol, antihistamines, non-steroidal anti-
inflammatory drugs (NSAIDs) and steroids. There were no
significant differences in the proportion of participants
developing side effects between the premedicated and non-
premedicated groups.

In our study, 17.4% (n=34) were diagnosed with COVID-19
following the first dose of vaccination, prior to the
administration of the second dose. Following the second dose,
this proportion decreased significantly to 4.6% (n=9), a
change which was statistically significant (p<0.001). Notably,
none of the participants who developed COVID-19 following
vaccination required hospitalisation.

DISCUSSION

In Malaysia, a remarkable 3,312,886 doses of COVID-19
vaccines have been administered to children aged 5 to 11
years as of 31 December 2022, according to the National
Pharmaceutical Regulatory Agency (NPRA).” National data
revealed 523 adverse events following immunisation (AEFI)
reports in this age group, translating to a rate of 158 AEFI per
1,000,000 doses administered. The AEFI rates in children were
lower than the overall AEFI reporting rate (369 per 1,000,000
doses), with the vast majority (94%) being non-serious effects.
This data highlights the vaccine’s favourable safety profile.

In line with this national data, our study found that
approximately one-third of the participants reported mild,
self-limiting side effects post vaccination. These findings are
consistent with data from other international vaccine safety
reporting platforms and the NPRA, as well as our previous
publication among the adult population.'*"” Myocarditis was
notably absent in our cohort, a risk often associated with
COVID-19 vaccination in adult and adolescent
populations.’® The disparity may be due to differences in
vaccine dosage and scheduling. The children vaccine
contains lower doses and are spaced eight weeks apart, as
opposed to the three-week interval used in adults during the
pandemic. This regimen likely contributed to a lower
incidence of severe adverse events in children.

Our findings reveal that most side effects appeared soon after
vaccination and predominantly within the first 2 days. This
pattern remained consistent across both doses of the vaccine,
and tally with the findings from other studies.”* Notably,
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some children did contract COVID-19 following vaccination.
However, none of them required hospitalisation, suggesting
the vaccine mitigated the disease severity. We also observed
a decrease in the number of reported COVID-19 following the
second dose of the vaccine. However, drawing definitive
conclusions about the vaccine role in prevention of COVID-
19 is challenging, due to the coincidental decline in COVID-
19 incidence during this period.

In our analysis, a higher proportion of participants with pre-
existing comorbidities experienced side effects when
compared to their healthy counterparts. This observation
could be due to the more attentive health monitoring by their
parents, leading to them being more likely to report any
perceived side effects following vaccination. However, it is
important to clarify that this observation does not imply the
vaccine poses increased risk for children with pre-existing
conditions. The presence of comorbidities are recognised risk
factor for severe outcomes in paediatric COVID-19.' The
WHO's Strategic Advisory Group of Experts on Immunisation
(SAGE) recommended that these children should be given a
medium to high priority in receiving COVID-19 vaccines.”
This recommendation highlights the significant benefits of
vaccination, which outweigh the potential risks of side effects.
Prior studies have identified a history of allergy as a risk
factor for side effects following vaccination, potentially due to
the heightened immune system responses to certain
substances.”** The COVID-19 vaccine adverse reactions have
been thought to be related to an ingredient called
polyethylene glycol (PEG), a component of lipid nanoparticle
used to encase and stabilise the mRNA, aiding its delivery
into the cells.* However, our data did not show any
significant differences in the occurrence of side effects
between children with pre-existing allergies and those
without. Additionally, the proportion of participants who
experienced side effects was comparable between those who
received premedication and those who did not, suggesting
that premedication may not be necessary for COVID-19
vaccination.

This study has several limitations. First, the single-centre
nature of this study limits the ability to generalise our
findings to the general population. However, focusing on our
local community allowed for a detailed exploration of
vaccine side effects, capturing specific details which are
potentially overlooked in broader national data. Our study’s
results on the onset of adverse effects and the analysis of
factors such as age, weight, comorbidities, allergy history and
premedication usage add valuable information,
complementing the broader data reported by the NPRA.
Second, participation in the study was voluntary and
dependent on the willingness of the vaccine recipient’s
parents to respond to our invitation. This may have
introduced a degree of selection bias, as parents of children
who experienced side effects may have been more inclined to
participate in the study. Third, our study had a lower-than-
expected response rate. While the low response rate can
impact the representativeness of our findings, it does not
undermine the valuable insights gathered from those who
chose to participate. Lastly, as the Pfizer-BioNTech
(Comirnaty) vaccine was the only one administered to the
target population, a comparison with other vaccine types was
not possible.
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CONCLUSION

In conclusion, our findings demonstrate the generally mild
and manageable side effects experienced by children
following COVID-19 vaccination. This study adds to the body
of evidence supporting the safety of COVID-19 vaccines in the
paediatric population and serves as a historical record of the
vaccine safety during this unprecedented pandemic that
deeply impacted our nation. Additionally, our study offers
crucial insights into the patterns of these side effects and their
influencing variables. This data would aid in informed
decision-making and parenteral counselling processes.
Future research involving a larger and more diverse sample
size and comparison across different types of COVID-19
vaccines would be beneficial for a more comprehensive
understanding of paediatric COVID-19 vaccination.

ACKNOWLEDGEMENT

We thank the Director-General of Health Malaysia for
permission to publish this article. We would also like to
acknowledge Dr Essazul Imran bin Mohd Aris and all staffs
from the Occupational Safety and Health Unit (UKKP) of
Hospital Tuanku Ja’afar Seremban for their valuable
contributions and support for this project.

REFERENCES

1. Ng DC, Tan KK, Chin L, Cheng XL, Vijayakulasingam T, Liew
DWZXet al. Risk factors associated with household transmission of
SARS-CoV-2 in Negeri Sembilan, Malaysia. | Paediatr Child
Health 2022; 58(5): 769-73.

2. Heinsohn T, Lange B, Vanella P, Rodiah I, Glockner S, Joachim
A, et al. Infection and transmission risks of COVID-19 in schools
and their contribution to population infections in Germany: A
retrospective observational study using nationwide and regional
health and education agency notification data. PLoS Med 2022;
19(12): e1003913.

3. Ng DC, Tan KK, Chin L, Ali MM, Lee ML, Mahmood FM, et al.
Clinical and epidemiological characteristics of children with
COVID-19 in Negeri Sembilan, Malaysia. Int | Infect Dis 2021;
108: 347-52.

4. Ludvigsson JF. Systematic review of COVID-19 in children shows
milder cases and a better prognosis than adults. Acta Paediatr
2020; 109(6): 1088-95.

5. Ng DC, Tan KK, Ting GSS, Ling C, Fadzilah NFB, Tan SF, et al.
Comparison of severe viral pneumonia caused by SARS-CoV-2
and other respiratory viruses among Malaysian children during
the COVID-19 pandemic. Front Pediatr 2022; 10: 865099.

6. Zachariah P, Johnson CL, Halabi KC, Ahn D, Sen Al, Fischer A,
et al. Epidemiology, clinical features, and disease severity in
patients with coronavirus disease 2019 (COVID-19) in a
Children's Hospital in New York City, New York. JAMA Pediatr
2020; 174(10): e202430.

7. Bhalala US, Gist KM, Tripathi S, Boman K, Kumar VK, Retford L,
et al. Characterization and outcomes of hospitalized children
with coronavirus disease 2019: a report from a multicenter, viral
infection and respiratory illness universal study (Coronavirus
Disease 2019) Registry. Crit Care Med 2022; 50(1): e40-e51.

8. Sorg AL, Hufnagel M, Doenhardt M, Diffloth N, Schroten H, von
Kries R, et al. Risk for severe outcomes of COVID-19 and PIMS-TS
in children with SARS-CoV-2 infection in Germany. Eur ] Pediatr
2022; 181(10): 3635-43.

9. Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son
MBEF, et al. Multisystem inflammatory syndrome in U.S. children
and adolescents. N Engl ] Med 2020; 383(4): 334-46.

Med ] Malaysia Vol 78 No 6 November 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lopez-Leon S, Wegman-Ostrosky T, Ayuzo Del Valle NC,
Perelman C, Sepulveda R, Rebolledo PA, et al. Long-COVID in
children and adolescents: a systematic review and meta-
analyses. Sci Rep 2022; 12(1): 9950.

Colvin MKM, Reesman |, Glen T. The impact of COVID-19 related
educational disruption on children and adolescents: An interim
data summary and commentary on ten considerations for
neuropsychological practice. Clin Neuropsychol 2022; 36(1): 45-
71.

Walter EB, Talaat KR, Sabharwal C, Gurtman A, Lockhart S,
Paulsen GC, et al. Evaluation of the BNT162b2 Covid-19 Vaccine
in Children 5 to 11 Years of Age. N Engl | Med 2022; 386(1): 35-
46.

Klein NP, Demarco M, Fleming-Dutra KE, Stockwell MS,
Kharbanda AB, Gaglani M, Rao S, et al. Effectiveness of
BNT162b2 COVID-19 vaccination in children and adolescents.
Paediatrics 2023; 151(5): €2022060894.

R.Loheswar. Health Ministry: Covid-19 vaccine rollout for kids
begins Feb 3, parents to fix appointments for kids through
MySejahtera. Malay Mail 2022.
https://www.malaymail.com/news/malaysia/2022/01/27/health
-ministry-covid-19-vaccine-roll-out-for-kids-begins-feb-3-parents-
t0/2037971. Accessed 20 June 2023.

Agency NPR. Summary Report on Adverse Events Following
Immunization (AEFI) of COVID-19 Vaccines in Malaysia. 2022.
https://www.npra.gov.my/easyarticles/images/users/1066/AEFI
%20Summary/COVID-19-Vaccines_AEFI-Summary-Report_V6-
data-as-0f-20221231.pdf. Accessed 20 June 2023.

Gan LL, Zahidah AR, Hazirah T, Nabilah HK, Aisyah Z, Amin
INM, et al. Adverse events following BNT162b2 mRNA COVID-19
vaccination among healthcare workers: A single-centre
experience in Malaysia. Med | Malaysia 2022; 77(3): 300-5.
Hause AM, Baggs |, Marquez P, Myers TR, Gee |, Su JR, et al.
COVID-19 Vaccine Safety in Children Aged 5-11 Years - United
States, November 3-December 19, 2021. MMWR Morb Mortal
WKkly Rep 2021; 70(5152): 1755-60.

Oster ME, Shay DK, Su JR, Gee ], Creech CB, Broder KR, et al.
Myocarditis cases reported after mRNA-based COVID-19
vaccination in the US From December 2020 to August 2021.
JAMA 2022; 327(4): 331-40.

Witberg G, Barda N, Hoss S, Richter I, Wiessman M, Aviv Y, et al.
Myocarditis after Covid-19 vaccination in a large health care
organization. N Engl | Med 2021; 385(23): 2132-9.

Hause AM, Shay DK, Klein NP, Abara WE, Baggs ], Cortese MM,
et al. Safety of COVID-19 vaccination in United States children
ages 5 to 11 years. Paediatrics 2022; 150(2): :e2022057313.

Ng DC, Liew CH, Tan KK, Chin L, Ting GSS, Fadzilah NF, et al.
Risk factors for disease severity among children with Covid-19: a
clinical prediction model. BMC Infect Dis 2023; 23(1): 398.
(WHO) WHO. SAGE updates COVID-19 vaccination guidance.
2023. https://www.who.int/news/item/28-03-2023-sage-updates-
covid-19-vaccination-guidance. Accessed 20 June 2023.

Luxi N, Giovanazzi A, Arcolaci A, Bonadonna P, Crivellaro MA,
Cutroneo PM, et al. Allergic reactions to COVID-19 vaccines: risk
factors, frequency, mechanisms and management. BioDrugs
2022; 36(4): 443-58.

Bian S, Li L, Wang Z, et al. Allergic reactions after the
administration of COVID-19 vaccines. Front Public Health 2022;
10: 878081.

Greenhawt M, Abrams EM, Shaker M, Xu Y, Guan K, Zhao B. The
risk of allergic reaction to SARS-CoV-2 vaccines and
recommended evaluation and management: a systematic
review, meta-analysis, GRADE Assessment, and International
Consensus Approach. J Allergy Clin Immunol Pract 2021; 9(10):
3546-67.

807





