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Abstract
The spread of the SARS-CoV-2 virus, known as the COVID-19 virus, which 
causes the coronavirus disease 2019 known as “COVID-19”, has led to a 
rapid response from governments around the world. In response to the 
significant threat it presents to global health, comprehensive strategies 
have been implemented to mitigate worldwide transmission and reduce 
mortality rate. Association of South East Asian Nations (ASEAN) countries 
have also taken steps to encourage people to get vaccinated. The use of 
vaccines from many global pharmaceutical companies has led to the col-
lection of reports on adverse drug reactions to monitor and evaluate the 
use of pharmaceutical products after administrated. This study aimed to 
evaluate the adverse drug reactions of COVID-19 vaccines administered in 
ASEAN countries through a narrative review of relevant scientific literature. 
A narrative review was conducted using PubMed and ScienceDirect da-
tabases to identify original, open-access studies published between 2020 
and 2025. Eligible articles involved adults aged 18–59 years and reported 
adverse events following COVID-19 vaccination in ASEAN countries. Nine 
studies met the inclusion criteria and were qualitatively analysed. Six vac-
cines were evaluated: Ad26.COV2.S (Johnson & Johnson), AZD1222 (As-
traZeneca), BNT162b2 (Pfizer-BioNTech), CoronaVac (Sinovac), “Sputnik 
V” and mRNA-1273 (Moderna). The most adverse drug reactions reported 
included injection site pain, fever, headache, fatigue and muscle pain, re-
spectively, based on the severity of side effects. Current evidence confirms 
that COVID-19 vaccines used in Southeast Asian demonstrated favour-
able safety and tolerability profiles among adults, consistent with global 
pharmacovigilance data. These findings support continued vaccination 
programs and highlight the importance of strengthening regional phar-
macovigilance systems and harmonised AEFI reporting to sustain public 
confidence in immunisation efforts across ASEAN.	

Key word: Adverse drug reactions; COVID-19 vaccines; Pharmacovigi-
lance; Southeast Asian.
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The pandemic of COVID-19 has emerged as the 
most significant global health crisis between 
2019 to 2022. Its impact has extended beyond 
health systems, affecting economic and social 
structures worldwide.1, 2 By the end of 2023, the 

Introduction

Association of South East Asian Nations (ASEAN) 
region, with over 630 million people (about 8 % 
of the global population), reported approximate-
ly 61 million confirmed COVID-19 cases (7.9 % of 
the worldwide total) and 806,166 deaths, repre-
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This study employed a narrative review approach, 
with references primarily obtained from interna-
tional scientific journal literature. A comprehen-
sive literature search was conducted using the 
PubMed database, applying a search strategy by 
combined free-text terms with Medical Subject 
Headings (MeSH). The final search string was: 
(“COVID-19 Vaccines”[MeSH Terms] OR “COVID-19 
Vaccine”[All Fields] OR “SARS-CoV-2 Vaccine”[All 
Fields]) AND (“Adverse Effects”[MeSH Terms] 
OR “Adverse Events”[All Fields] OR “Adverse Re-
actions”[All Fields] OR “Side Effects”[All Fields] 
OR “Safety”[All Fields]) AND (“Asia, Southeast-
ern”[MeSH Terms] OR “ASEAN”[All Fields] OR 
“Brunei”[All Fields] OR “Cambodia”[All Fields] OR 
“Indonesia”[All Fields] OR “Laos”[All Fields] OR 
“Malaysia”[All Fields] OR “Myanmar”[All Fields] 
OR “Philippines”[All Fields] OR “Singapore”[All 
Fields] OR “Thailand”[All Fields] OR “Vietnam-

Methods

senting 11.6 % of global fatalities, with a case fa-
tality rate of 1.3 %. The development of effective 
COVID-19 vaccines has been critical in mitigating 
transmission and reducing mortality.3 

The rapid study, development, testing and pro-
duction of multiple effective SARS-CoV vaccines 
in 2020 marked a remarkable achievement in 
global health. In the case of COVID-19, vaccine 
rollout commenced shortly after the identifica-
tion of the novel pathogen, contrary to the typ-
ical vaccine development timeline, which often 
spans years or even decades.3, 4 This acceleration 
was driven by urgent public health demands, the 
use of novel vaccine platforms such as mRNA and 
viral vectors and the optimisation of emergen-
cy regulatory procedures, including conditional 
Marketing Authorisation (CMA) and Emergency 
Use Authorisation (EUA).5, 6

The vaccine development was pioneered by Pfiz-
er/BioNTech with the mRNA-based BNT162 vac-
cine, followed by Moderna Inc with the mRNA-
1273 vaccine. The Pfizer/BioNTech vaccine was 
the first COVID-19 vaccine to be approved by the 
U.S Food and Drug Administration (FDA), fol-
lowed by Moderna’s vaccine. Subsequently, other 
countries, including the United Kingdom, Bah-
rain, Canada and Mexico, also granted emergency 
authorisations for the use COVID-19 vaccine.7, 8

Due to resource limitations, ASEAN countries 
lacked the capacity for domestic vaccine produc-
tion and thus relied heavily on imports from the 
global market. Vaccine procurement across the 
region happened through various channels. This 
included bilateral donations, such as China do-
nating Corona Vac to Indonesia and Vietnam be-
ginning in December 2020; regional partnership, 
which was primarily for Indonesia; multilateral 
platforms, such as the covid-19 Vaccines advance 
market commitment (COVAX AMC), which dis-
tributed to Indonesia, Cambodia, Laos, Myanmar, 
Philippines and Vietnam; and direct purchases, 
such as Singapore and Malaysia Sourcing Comir-
naty from Pfizer/BioNTech.9, 10 Despite these ef-
forts, data on vaccine usage and adverse drug 
reactions in Southeast Asian remain limited and 
fragmented.11

Common adverse reactions to COVID-19 vaccines 
include injection site pain or tenderness, fatigue, 
headache, rash, fever, chills, muscle aches (myal-
gia) and joint aches (arthralgia).7, 8 However, more 
serious adverse reactions have also been report-

ed post-vaccination, including thrombocytope-
nia, myocarditis or pericarditis, inflammatory 
myositis, anaphylactic reactions, vascular disor-
ders, cardiac and nervous system disorders.12–14

Pharmacovigilance systems for COVID-19 vac-
cines in Southeast Asian face substantial chal-
lenges, including inadequate reporting infra-
structure, limited human resource capacity and 
heterogeneous readiness levels among countries 
in managing adverse events following immunisa-
tion (AEFI). While several ASEAN member states, 
such as Indonesia, Malaysia, Singapore and Thai-
land, have developed pharmacovigilance systems 
that meet the World Health Organisation’s min-
imum standards, other countries in the region 
continue to struggle with comprehensive report-
ing and analysis.2, 11, 15 These gaps may undermine 
public trust in COVID-19 vaccines and vaccination 
programs overall.

Therefore, this narrative review aimed to assess 
the adverse reactions profiles and effectiveness 
of COVID-19 vaccines in ASEAN countries specifi-
cally Indonesia, Philippines, Thailand, Cambodia, 
Malaysia and Singapore to inform vaccine safe-
ty surveillance and evidence-based policy in the 
region. The findings are expected to provide in-
sights into strengthening vaccine safety surveil-
lance systems and supporting evidence-based 
policy formulation in the ASEAN region.

Andini et al. Scr Med. 2026 Mar-Apr;57(2):473-81.
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All included studies were observational and 
conducted in Southeast Asian countries, includ-
ing Indonesia, Malaysia and Vietnam. The study 
populations consisted of adults aged 18–59 
years and the reported outcomes were limited 
to post-vaccination local (eg injection site pain) 
and systemic (eg fever, headache, fatigue) ad-
verse reactions. None of the selected articles 
involved clinical trial settings or drive-through 
vaccination models, in accordance with the ex-
clusion criteria. 

Results

Figure 1: Narrative literature review process flowchart

”[All Fields]). The objective of the search was to 
identify relevant publications that reported ad-
verse events following COVID-19 vaccination in 
ASEAN countries.

Eligible articles for this review were required to 
be original research, open access, full-text arti-
cles, published between 2020 and 2025, written 
in English and involving participants aged 18-59 
years old within Southeast Asia. Studies designed 
as non-trial or conducted in drive-through vacci-
nation settings were excluded to ensure consis-
tency in study context and population. The pre-
liminary search of the PubMed database yielded 
a total of 47 unique publications and 549 articles 
from Science Direct. After the screening of titles 
and abstracts, 521 articles were selected for fur-
ther evaluation. Following the application of the 
inclusion and exclusion criteria during the pro-
cess of full-text review, there were 9 articles that 
met all the eligibility requirements and were in-
cluded in the final synthesis. These studies were 
analysed for reported adverse reactions, qualita-

tively synthesised and presented in tabular form 
with supporting narrative discussion. The selec-
tion process is summarised in Figure 1. Notably, 
66.6 % of the studies (six out of nine) focused on 
high-risk populations, particularly healthcare 
workers.

Andini et al. Scr Med. 2026 Mar-Apr;57(2):473-81.
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Several COVID-19 vaccine platforms and brands 
were evaluated across the included studies, in-
cluding chimpanzee adenoviral vectors, human 
adenoviral vectors, inactivated virus vaccines, 
combination vaccines and mRNA-based vaccines. 
The inactivated virus vaccine developed by Sino-
vac was assessed in five studies,16–20 while both the 
adenoviral vector vaccine AZD1222 (AstraZeneca) 

Table 1: Reported adverse reactions associated with COVID-19 vaccines administered

Reported adverse reactionsAuthor, year Vaccine name Company Vaccine type Country

Tan-Lim,
202316

Supangat, 
202117

Simatupang, 
202418

Ramatillah, 
202419

Rahmat, 
202224 

Gan,
202221

Benjamanukul, 
202220

Tawinprai, 
202222

Lim,
202123

Simatupang, 
202418

CoronaVac

AZD1222

Ad26.
COV2.S

BNT162b2

mRNA-1273

CoronaVac

CoronaVac

CoronaVac

BNT162b2

BNT162b2

CoronaVac

AZD1222

BNT162b2

CoronaVac

AZD1222

Sinovac

Astra Zeneca

Jannsen

Pfizer

Moderna

Sinovac

Sinovac

Sinovac

Pfizer

Pfizer

Sinovac

Astra Zeneca

Pfizer

Sinovac

Astra Zeneca

Inactivated 
viruses

Chimpanzee 
adenovirus 

vector

Recombinant 
vaccine

mRNA vaccine

mRNA vaccine

Inactivated 
viruses

Inactivated 
viruses

Inactivated 
viruses

mRNA Vaccine

mRNA Vaccine

Inactivated 
viruses

Chimpanzee 
adenovirus 

vector

mRNA vaccine

Inactivated 
viruses

Chimpanzee 
adenovirus 

vector

Philippines

Philippines

Philippines

Philippines

Philippines

Indonesia

Indonesia

Indonesia

Malaysia

Malaysia

Thailand

Thailand

Singapore

Indonesia

Indonesia

Pain at the injection site, heaviness in the arm, 
drowsiness, headache, body pain, fatigue, fever, 
diarrhoea, chills.

Fever, injection site pain, body pain, headache, 
fatigue, chills, heaviness in the arm.

Pain at the injection site, body pain, fatigue, fever.

Injection site pain, body pain, fever, headache, 
heaviness in the arm, fatigue, chills, diarrhoea, 
nausea.

Fever, body pain, pain at the injection site, 
fatigue, headache, heaviness in the arm, chills, 
nausea, drowsiness.

Pain at the injection site, discomfort, drowsiness, 
headache, fever, localised skin redness.

Pain at the injection site, drowsiness, bloating, 
nausea, fever, swelling at the injection site.

Pain at the injection site, fever, fatigue, headache, 
drowsiness, diarrhoea cough and nausea.

Pain at the injection site, arm pain, fever, myalgia, 
swelling at the injection site, chills.

Injection site pain, fatigue, fever, chills, swelling 
at the injection site, headache, dizziness, myalgia, 
nausea, vomiting.

Injection site pain, myalgia, headache, fever, 
nausea, diarrhoea, drowsiness, fatigue.

Myalgia, fever, headache, fatigue, injection site 
pain.

Rash/redness, swelling at the injection site, in-
jection site pain, fever, fatigue, malaise, body 
pain.

Pain at the injection site, drowsiness, bloating, 
nausea, fever, swelling at the injection site.

Pain at the injection site, headache, fever, nausea, 
bloating, swelling at the injection site.

and the mRNA vaccine BNT162b2 (Pfizer-BioN-
Tech) were each examined in six studies.16, 18, 21–24

This study examined and compiled the adverse 
reactions profiles of various COVID-19 vaccines 
administered in ASEAN countries, specifically In-
donesia, Philippines, Cambodia, Thailand, Malay-
sia and Singapore. The reviewed vaccines include 

Andini et al. Scr Med. 2026 Mar-Apr;57(2):473-81.
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Ad26.COV2.S ( Johnson & Johnson), AZD1222 (As-
traZeneca), BNT162b2 (Pfizer-BioNTech), Corona 
Vac (Sinovac), “Sputnik V” and mRNA-1273 (Mod-
erna). Each vaccine showed a distinct pattern of 
adverse reactions by type and frequency (Table 1).

Adverse reactions of CoronaVac®

Observational studies across Southeast Asian 
consistently demonstrate that CoronaVac® had 
a favourable safety profile. In the Philippines, 
common adverse reactions included injection 
site pain, body pain, arm heaviness, drowsiness, 
headache, fatigue, fever, diarrhoea and chills,16 
findings consistent with clinical trial data and 
product information. In Indonesia, mild reactions 
such as injection site pain, headache, fever, fatigue 
and drowsiness were predominant, occasionally 
accompanied by bloating, cough, or nausea.17–19 
Similar results were observed in Thailand, where 
injection site pain, myalgia, headache, fever, nau-
sea, diarrhoea and fatigue were frequently re-
ported.20

Across these studies, adverse reactions were 
mild, self-limiting and typical of inactivated vac-
cines.25–27 A meta-analysis confirmed that Coro-
naVac® produced fewer adverse events than 
mRNA and adenoviral vector vaccines.28 Minor 
local or systemic symptoms, more common in 
Indonesian cohorts, likely reflected individual 
or contextual variations rather than unexpected 
events. Overall, evidence from clinical trials, sur-
veillance and observational data supports Coro-
naVac® as safe, well tolerated and suitable for 
mass immunisation programs prioritising stabil-
ity and safety.

Adverse reactions of AZD1222
(AstraZeneca)
Adverse reactions following AZD1222 vaccina-
tion in Southeast Asian are consistent with global 
findings. In the Philippines, common symptoms 
included fever, injection site pain, myalgia, head-
ache, fatigue, chills and arm heaviness,16 in Indo-
nesia, injection site pain, headache, fever, nausea 
and swelling were noted18 and in Thailand, my-
algia, fever and fatigue predominated.22 These 
align with clinical and post-licensure data, where 
systemic effects such as chills and gastrointesti-
nal symptoms were occasionally observed.29–31 
Compared to inactivated vaccines, AZD1222 
more often induced systemic reactions such as 
fatigue, myalgia, headache, fever and injection 

site pain that resolving spontaneously within 1–3 
days.28, 32–34 Overall, reactions were mild to mod-
erate, with regional variations reflecting biolog-
ical or methodological factors rather than safety 
concerns.29, 30, 34

Adverse reactions of the “Sputnik V” 
vaccine
In the Philippines, “Sputnik V” recipients fre-
quently reported injection site pain, headache, 
fever, myalgia, fatigue, drowsiness and chills, 
consistent with clinical trial data.16 Similar 
mild-to-moderate symptoms were observed 
across other studies, typically occurring within 
24 hours and resolving within 2–3 days without 
treatment.35–39 No serious vaccine-related events 
were identified, confirming its favourable toler-
ability. Minor variations, such as drowsiness or 
mild gastrointestinal complaints, likely reflect 
demographic or methodological factors. Consis-
tency across studies from Russia, Iran, the Philip-
pines and India underscores “Sputnik V’s” robust 
safety profile and suitability for widespread use, 
particularly in low- and middle-income coun-
tries.16, 36, 37

Adverse reactions of the
Ad26.COV2.S vaccine
Ad26.COV2.S, a single-dose adenoviral vector 
vaccine, offers logistical advantages due to its 
stability at 2–8 °C.40 Post-marketing data from the 
Philippines report injection site pain, headache, 
myalgia, fatigue and fever as the most frequent 
reactions—mild, transient and consistent with 
clinical trial findings.16, 40–42 Although rare cases 
of Guillain–Barré syndrome (GBS) and thrombo-
cytopenia syndrome (TTS) have been recorded, 
their incidence remains extremely low and regu-
latory authorities affirm that the vaccine’s bene-
fits outweigh its risks.42, 43 Overall, Ad26.COV2.S 
shows predictable, manageable reactogenicity 
and remains suitable for broad immunisation 
programs.

Adverse reactions of the BNT162b2 
vaccine
Southeast Asian studies report BNT162b2 as gen-
erally well tolerated, with adverse reactions con-
sistent with global data. In the Philippines, injec-
tion site pain, headache, fatigue and fever were 
common,16 in Malaysia, fatigue, dizziness, nau-
sea and localised swelling were frequent21,24 and 

Andini et al. Scr Med. 2026 Mar-Apr;57(2):473-81.
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in Singapore, rash, injection site pain, fever and 
fatigue were observed.23 These patterns mirror 
large clinical trials, where most reactions were 
mild to moderate and resolved within days.7, 29, 44 
Rare events such as myocarditis or neurological 
effects have been reported but remain uncom-
mon relative to total doses administered.45–47 
Overall, BNT162b2 maintains an excellent safety 
profile across populations, with benefits far out-
weighing transient adverse effects.

Adverse reactions of the mRNA-
1273 vaccine
In the Philippines, mRNA-1273 recipients report-
ed fever, injection site discomfort, fatigue, head-
ache and chills, with no cases of anaphylaxis, 
myocarditis, or pericarditis.16 Common reactions 
included injection site pain, fatigue, myalgia, ar-
thralgia and fever, often after the second dose.8, 

48 Regulatory data confirm that both local and 
systemic reactions were mild to moderate and 
self-limiting.5 No serious vaccine-related events 
were identified.49 Collectively, evidence supports 
that mRNA-1273 induces predictable immune re-
sponses without major safety issues.

Discussion

This review synthesised nine observational stud-
ies from Southeast Asian involving adults aged 
18–59 years who received different COVID-19 
vaccine platforms.16–24 Across all studies, most ad-
verse reactions were mild, transient and aligned 
with global pharmacovigilance data.25, 50 Local 
effects such as injection site pain predominated, 
while systemic symptoms like fever, fatigue and 
myalgia were less frequent and typically resolved 
within one to three days.17, 19, 22 Inactivated vac-
cines (CoronaVac) produced the lowest systemic 
reaction rates,17–19, 22 whereas adenoviral vector 
(AZD1222, “Sputnik V”, Ad26.COV2.S) and mRNA 
vaccines (BNT162b2, mRNA-1273) had slightly 
higher but acceptable reactogenicity.16, 20, 21, 23, 24

Variations in adverse event frequency likely re-
flect differences in demographics, vaccine avail-
ability and national pharmacovigilance capac-
ity.28-30 Singapore and Malaysia reported more 
complete AEFI data, highlighting disparities in 
surveillance maturity within ASEAN.28, 29 These 
differences emphasise the need for harmonised 
reporting and regional cooperation to enhance 
data comparability.30

No serious or unexpected adverse events were 
reported,16–24 reinforcing vaccine safety and 
tolerability. Limitations include the small num-
ber of studies, self-reported outcomes and pre-
dominance of healthcare worker participants,17, 

19, 22 which may limit generalisability. Future 
multi-country studies using standardised meth-
ods are essential to improve post-marketing safe-
ty monitoring.28–30

Overall, current evidence confirms that COVID-19 
vaccines used in Southeast Asian demonstrate 
high safety and tolerability, consistent with glob-
al data.25, 26, 50 Strengthening regional pharma-
covigilance and collaborative surveillance re-
mains crucial to maintain public confidence and 
guide evidence-based vaccination policies across 
ASEAN.

Evidence synthesised from nine studies 
across Southeast Asian demonstrates that 
COVID-19 vaccines including inactivated, ad-
enoviral vector and mRNA platforms exhib-
it favourable and predictable safety profiles 
among adults aged 18–59 years. Most adverse 
reactions were mild, transient and consistent 
with global pharmacovigilance data, with no 
serious or unexpected vaccine-related events 
reported. These findings confirm the overall 
safety and tolerability of COVID-19 vaccines 
used in the region and emphasise the impor-
tance of strengthening regional pharmacovig-
ilance systems, harmonising AEFI reporting 
and fostering cross-country collaboration 
to ensure continuous safety monitoring and 
sustain public confidence in vaccination pro-
grams across ASEAN.

Conclusion

This study was a secondary analysis based on the 
currently existing data and did not directly involve 
with human participants or experimental animals. 
Therefore, the ethics approval was not required in 
this paper. 

Ethics
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