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School of Preventive Medicine and Public Health, Hanoi Medical University, Hanoi, Vietnam
Rationale: To prevent and control the COVID-19 pandemic, the biggest

immunization campaign in history had been deployed worldwide. Therefore,

it is important to inform the adverse events following immunization (AEFI)

to populations.

Objectives: To prevent vaccine hesitancy, this study focused on finding the

common AEFI with the COVID-19 Comirnaty vaccine (Pfizer-BioNTech)

among participants aged 18 and above and related factors in Hanoi, Vietnam.

Methods: A cross-sectional study was carried out to collect participants’ data

and AEFI after being vaccinated at Hanoi Medical University, Vietnam, in 2021.

Logistic regression was utilized for analyzing the correlated factors of AEFI.

Results: We recruited a random sample of 820 participants who received both

basic doses of Pfizer vaccine in September and October 2021. The proportion

of AEFI after the first dose, second dose, and both doses of Pfizer vaccine was

24.4%, 64.2%, and 18.5%, respectively. AEFI mostly appeared within 1 day and

lasted for 1 to 2 days. The AEFI were more common in females (OR=1.7; 95%

CI=1.25–2.29) and younger age groups (OR=1.9; 95%CI=1.37–2.58). History of

allergy, allergic diseases, chronic diseases, and occupations were not

statistically significant with AEFI.
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Conclusion: Our findings indicated that the COVID-19 Comirnaty vaccine

is safe to be injected. Gender and age group are important factors

influencing AEFI.
KEYWORDS

adverse events following immunization, COVID-19 vaccine, adult, associated
factors, Vietnam
Introduction

Up to 31 July 2022, COVID-19 pandemic has been affecting

numerous areas and people worldwide. By the end of April 2022,

Vietnam had 10,649,809 infections, with an average of 107,648

cases for every 1 million people (1). Although there is no specific

treatment for the COVID-19 disease, the COVID-19 vaccines

are developing and strongly recommended for effective

prevention and control of the pandemic.

Vietnam started the COVID-19 vaccination campaign on

March 8, 2021, originally targeting high-risk groups (1, 2).

According to the Ministry of Health, to reach the target of

90% vaccine coverage among the over 18 population in the

COVID-19 vacc inat ion campaign, the Vietnamese

Government has invested in the country’s budget and also

received support from International Organization (COVAX)

and foreign governments to ensure the COVID-19 vaccine

supply. Moreover, Vietnam utilized diversified types of

vacc ines , inc lud ing ChAdOx1 COVID-19 vacc ine

(AstraZeneca), Comirnaty vaccine (Pfizer-BioNTech),

Spikevax (Moderna), Vero cell (Sinopharm), Gam-COVID-

Vac (Sputnik), and Abdala (Abdala), so that the COVID-19

vaccination campaign can be conducted uninterruptedly as

soon as possible. COVID-19 vaccines provide strong

protection against serious illness, hospitalization, and death

(3, 4). In Vietnam, as of May 4, 2022, the total number of

vaccine doses administered was 214,774,198, among which

the number of doses for people aged 18 years and above is

195,944,846 (including 71,457,483 first doses; 68,638,476

second doses; 1,505,935 third doses; 15,305,712 additional

doses; 39,037,240 booster doses). The number of doses for

children aged 12–17 years is 17,372,711 (including 8,906,086

first doses and 8,466,625 second doses). The number of doses

for children aged 5–11 years is 1,456.641 (first doses) (5). The

Comirnaty vaccine is also one of the COVID-19 vaccines

utilized for immunization against COVID-19.

However, already before the pandemic, vaccine hesitancy

was named as one of the top 10 threats to global health in 2019
02
by the World Health Organization (6). Many people based their

hesitancy on the fact that the COVID-19 virus spread rapidly but

had a lowmortality rate so they refused to get vaccinated because

of the adverse events after immunization (7).

Despite the benefits that the vaccine offers to global health,

certain concerns about vaccine safety have increased

significantly over the years. A considerable amount of the

population hesitates or refuses to get vaccinated or has the

tendency to be fastidious between different types of vaccine.

Moreover, the vaccine’s adverse events following immunization

(AEFI) have made healthcare workers become more

conservative when it comes to vaccinating a new kind of

vaccine, which results in vaccine hesitancy and refusal. Since

the COVID-19 vaccine has only been introduced for 18 months,

studies and research about AEFI are still limited, particularly for

Comirnaty that was one of the common COVID-19 vaccines

used for basic dose and booster in Vietnam.

Since COVID-19 vaccines are newly introduced, therefore, it

is important to report adverse reaction following vaccination in

Vietnam to inform the population. The present study aims to

describe the common AEFI and analyze the factors influencing

common adverse events among people aged 18 and above who

were vaccinated with COVID-19 Comirnaty vaccine (Pfizer-

BioNTech) at Hanoi Medical University in 2021.
Materials and methods

Study population

The present study comprised people aged 18 and above at

the time of vaccination, who got vaccinated with the COVID-19

Comirnaty vaccine (Pfizer-BioNTech) at the Hanoi Medical

University vaccination site, Vietnam, in September and

October, 2021. Inclusion criteria included participants who

received both doses of the same vaccine at the HMU

vaccination site. Written informed consent was obtained from

the participants who agreed to participate in the research.
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Time and local setting

A cross-sectional descriptive study was carried out during

the period from October 2021 to May 2022, in which data were

collected in September (AEFI after first dose) and in October

(AEFI after second dose) 2021.
Sample size and sampling

Random sampling was conducted to select 820 participants

who received both doses of Pfizer vaccine against COVID-19

from 2,147 participants in September and 1,112 participants in

October 2021. The interval between two doses was 3 weeks

according to the Ministry of Health guidance. Each member of

the subset carries an equal opportunity of being chosen as a part

of the sampling process for the sample to represent

the population.

Firstly, the list of participants who were vaccinated with both

basic doses of the vaccine was extracted from the immunization

software. The list included ID immunization, full name, and

telephone contact. Secondly, the list was alphabetically sorted by

full name of participants. Finally, the participants were

randomly selected by Stata software (using the command:

sample 800, count).

We selected a random sample of 820 participants, but in

reality, 813 adults agreed to participate in our study with a

response rate of 99.1%.
Data collection methods

The AEFI after the first dose were collected by medical

doctors when the participants got the second dose (the interval

was 3–4 weeks). The participants filled in the form with their

personal information and adverse events after immunization of

the first dose.

A phone-based interview was carried out within 1 month

after the participants received the second dose of the vaccine.

The participants being interviewed were the ones who also

received the vaccine for their first dose. The same

questionnaire was used for the data collection of the second dose.

The questionnaire was composed of two parts: demographic

characteristics (age, gender, and occupation) and health history

(allergic information, allergic diseases, and chronic diseases).

The questionnaire was pretested before official use.
Data analysis

Data were entered and cleaned using Epidata 3.1 software

and analyzed using STATA 14.0 software. Descriptive statistics
Frontiers in Tropical Diseases 03
of frequencies and percentages were utilized for describing the

current status of adverse events after immunization with the

COVID-19 Comirnaty vaccine (Pfizer-BioNTech), and logistic

regression analysis was utilized for identifying the factors

influencing the rate of adverse events after immunization of

the COVID-19 Comirnaty vaccine (Pfizer-BioNTech) of people

aged above 18 years. Independent variables were AEFI (yes/no).

Experiencing AEFI was defined if the participant had at least

one symptom after immunization, either first dose or second

dose. Experiencing AEFI in both doses was defined if the study

participant had at least one symptom in the first dose and the

second dose. The participants’ age was counted from their date

of birth to 2021. The participants were divided into two groups

according to their age as follows: 18 to 55 years old and >55 years

old (8).
Ethical consideration

The research outline was approved by the Scientific Council

of the School of Preventive Medicine and Public Health, Hanoi

Medical University, in 2021, before official data collection.

Wri t ten informed consent was obta ined from al l

study participants.
Results

Table 1 presents the demographic characteristics and health

history of 813 study participants in the research. More than half

of the study participants were 18 to 55 years old (69.7%). In

terms of gender, the participation of females (55.2%) was more

frequent than males (44.8%). The most prevalent occupation was

others, including retirement and freelancers (57.1%), whereas

the least prevalent belonged to medical students (0.9%). For

health history, 2.1%, 2.0%, and 2.7% of the participants reported

having allergy histories, allergic diseases, and chronic

diseases, respectively.

The prevalence of people who experienced AEFI after both

doses was 18.5%. The appearance of the AEFI after the second

dose was more common than in the first dose (64.2% vs. 24.4%,

respectively). The difference was statistically significant

(Table 2). In particular, the frequency of AEFI after the second

dose was 5.6 times higher than the first dose (OR=5.6; 95%CI:

4.49–6.91).

The most common AEFI was the local effect after both doses

(14.8% after the first dose and 40.2% after the second dose). The

most prevalent systemic effect was tiredness after both doses

(10.3% after the first dose and 38.0% after the second dose). The

prevalence of fever was 4.3% after the first dose and 24.4% after

the second dose. The lowest effects after the first dose were throat

allergic reactions, gastrointestinal effects, and other unusual

effects (0.1%). The prevalence of skin allergic reactions and
frontiersin.org
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respiratory effects was 0.4% after the second dose. None of the

participants experienced allergic effects around the

mouth (Table 3).

Table 4 shows the average time of the symptom onset. After

the first dose, gastrointestinal effects and other unusual events

appeared the earliest (within the first 2 h), whereas respiratory

effects appeared the latest (after 38 h). After the second dose,
Frontiers in Tropical Diseases 04
local effects appeared the earliest (after 6 h), whereas other

unusual events appeared the latest (after 21 h). Fever and

tiredness were likely to appear at the same time.

Table 5 describes the average time that the symptom lasted.

After the first dose, gastrointestinal and other unusual events

disappeared the fastest (after 6 h), while skin allergic reactions

lasted the longest (after 120 h). After the second dose, the fever
TABLE 1 Characteristics of study participants.

Variables Frequency Proportion

Age group

18 to 55 years old 567 69.7

>55 years old 246 30.3

Gender

Male 364 44.8

Female 449 55.2

Occupation

Medical staff 15 1.8

Medical student 7 0.9

Officer 115 14.1

Businessman 212 26.1

Others (retirement, freelancers, …) 464 57.1

Allergy history 17 2.1

Medicine 6 0.6

Vaccine 0 0.0

Food 7 0.7

Weather 8 0.8

Cosmetic 1 0.1

Unknown cause 3 0.3

None 796 97.9

Allergic diseases 16 2.0

Nasal inflammation 10 1.2

Atopic dermatitis 8 1.0

Asthma 4 0.5

None 797 98.0

Chronic diseases 22 2.7

Hypertension 17 2.1

Diabetes 12 1.5

COPD 1 0.1

Cancer 2 0.2

Gout 1 0.1

Others 2 0.2

None 791 97.3
f

TABLE 2 Prevalence of AEFI of the COVID-19 Comirnaty vaccine.

AEFI Frequency Proportion

1st dose 198 24.4

2nd dose 522 64.2*

Both doses 150 18.5
*p-value<0.05, comparing to 1st dose.
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disappeared the fastest (after 24 h), whereas other unusual events

lasted the longest (after 215 h).

Table 6 displays the association between AEFI and

demographic characteristics (age group, gender, and

occupation) and health history (allergic disease, allergy history,

and chronic diseases). Gender and age groups were significantly

associated with AEFI (p-value<0.05). Participants aged from 18

to 55 years were more likely to experience AEFI compared to

those aged above 55 years. The number of participants aged 18 to

55 years who experienced AEFI was 1.9 times higher than those

aged above 55 years (OR=1.9; 95%CI=1.37–2.58). Females were

more likely to experience AEFI than males. The number of

females who experienced AEFI was 1.7 times higher than males
Frontiers in Tropical Diseases 05
(OR=1.7; 95%CI=1.25–2.29). However, the association between

AEFI and occupation and health history was not statistically

significant (Table 6).
Discussion

The economic and social disruption caused by the COVID-

19 pandemic is devastating. So far, vaccination is the best

solution to protect people against the disease. In Vietnam, the

biggest vaccination campaign had been deployed. The current

study was conducted to describe the common adverse events

among participants aged 18 and above vaccinated with COVID-
TABLE 3 Details of common adverse events after immunization of COVID-19 Comirnaty vaccine (Pfizer-BioNTech).

1st dose 2nd dose

Variables Frequency Proportion Frequency Proportion

Local effect 120 14.8 327 40.2

Systemic effects

Fever

No fever 778 95.7 615 75.7

Fever ≥ 38.5°C 5 0.6 37 4.6

Fever < 38.5°C 30 3.7 161 19.8

Tiredness 84 10.3 309 38.0

Increasing pain impress 63 7.8 146 18.0

Skin allergic reactions 5 0.6 3 0.4

Mouth allergic reactions 0 0.0 0 0.0

Throat allergic reactions 1 0.1 0 0.0

Respiratory effects 2 0.2 3 0.4

Gastrointestinal effects 1 0.1 10 1.2

Other unusual events 1 0.1 18 2.2
f

TABLE 4 The average time that the symptom onset.

1st dose 2nd dose

Symptoms Average ± SD Min – Max Average ± SD Min – Max

Local effects 7.0 ± 5.7 0.5–24 5.9 ± 5.9 0.5–48

Systemic effects

Fever

≥38.5°C 10.6 ± 2.0 8–12 10.4 ± 4.8 1–24

<38.5°C 9.5 ± 7.8 1–36 10.0 ± 5.8 1–48

Tiredness 8.6 ± 7.8 0.5–48 9.3 ± 5.7 0.5–48

Increasing pain impress 7.3 ± 5.7 0.5–24 11.2 ± 14.9 0.5–168

Skin allergic reactions 24.4 ± 27.2 8–72 10 ± 3.5 6–12

Mouth allergic reactions 0 0 0 0

Throat allergic reactions 4 0 0

Respiratory effects 38 ± 48.1 4–72 10.7 ± 2.3 8–12

Gastrointestinal effects 2 20 ± 16.5 3–48

Other unusual events 2 20.8 ± 38.5 0.5–168
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19 Comirnaty vaccine (Pfizer-BioNTech) at Hanoi Medical

University in 2021, as well as associated factors. A total of 813

participants who took part in this research had diverse

occupations and health histories.

The present study is novel as it is one of the first safety data

from Vietnam. It indicated that the most common AEFI of

COVID-19 Comirnaty vaccine was localized pain in the

injection site (14.8% after the first dose and 40.2% after the
Frontiers in Tropical Diseases 06
second dose). Moreover, the result showed that the appearance

of the AEFI in the second dose was 5.6 times more than in the

first dose. This result agreed with the result of the study

conducted by Dr. Andrea Ossato and colleagues from 1

January to 28 February 2021 in Italy, where the number of

subjects who experienced side effects after receiving the second

dose (69.70%) was higher than those who reported side effects

after the first dose (31.67%) (9). The explanation for this result is
TABLE 6 Associated factors of AEFI of the COVID-19 Pfizer vaccine.

Experienced AEFI OR 95% CI

Age group Yes No

18–55 years old 421 146 1.9 1.37–2.58

>55 years old 149 97 1

Gender

Female 337 112 1.7 1.25–2.29

Male 233 131 1

Occupation

Medical staff/student 14 8 1

Officer 77 38 1.2 0.46–2.94

Businessman 155 57 1.6 0.63–3.82

Others 324 140 1.6 0.56–3.15

Allergy history

No 560 236 1.1 0.48–2.57

Yes 17 8 1

Allergic diseases

Yes 17 5 1.5 0.55–3.82

No 559 238 1

Chronic diseases

No 554 237 1.1 0.52–2.19

Yes 24 11 1
frontiersin.or
TABLE 5 The average period that the symptom lasted.

1st dose 2nd dose

Symptoms Average ± SD Min – Max Average ± SD Min – Max

Local effects 25.4 ± 17.7 1–96 41.4 ± 30.0 3–196

Systemic effects

Fever

≥38.5°C 18.2 ± 18.7 1–48 24.7 ± 16.4 1–72

<38.5°C 12.0 ± 14.1 1–72 23.4 ± 31.8 1–336

Tiredness 19.0 ± 16.2 1–72 31.1 ± 27.7 1–336

Increasing pain impress 23.5 ± 15.0 1–72 40.1 ± 34.7 2–336

Skin allergic reactions 120.4 ± 107.1 2–240 56 ± 27.7 24–72

Mouth allergic reactions 0 0 0 0

Throat allergic reactions 20 0 0

Respiratory effects 7.0 ± 7.1 2–12 24.3 ± 23.5 1–48

Gastrointestinal effects 6 55.3 ± 67.8 1–240

Other unusual events 6 214.6 ± 289.5 4–720
g
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the response of the immune system to the COVID-19 mRNA

vaccine (Pfizer-BioNTech Comirnaty vaccine). The adverse

effects are more prevalent after the second dose because the

immune system recognizes the virus spike protein from the first

dose of the vaccine and responds stronger. To be specific, after

the first dose, the virus protein that the vaccine causes the body’s

cells to produce—known as the spike protein—is new to the

body and the body recognizes the protein as an antigen, or

something foreign, and starts reacting to it with inflammation at

the injection site. This is also why the most common AEFI is

localized pain at the injection site (10). It is similar in a cohort

study in Hong Kong which pain at injection site was the most

common adverse reactions reported for both doses of Comirnaty

vaccine (11). After causing inflammation at the injection site, the

cells send signals telling the body to create antibodies against the

spike protein. This process can cause inflammation in other

parts of the body, resulting in headache, fatigue, and fever (12).

When receiving the second shot, the body already has some

antibodies and some cells that remember the spike protein from

the first dose. When these cells see it again, they recognize it and

launch a very quick and stronger response. This response causes

widespread inflammation that can lead to flu-like symptoms.

The process also creates many more antibodies to help protect

the vaccine receivers from the disease in the future (13).

The results also demonstrated that the period of symptoms

onset was from 1 to 24 h after both doses and mostly lasted for 1

to 2 days. This result was similar to the result of the study

conducted by Dr. Giancarlo Ripabelli and colleagues in Italy,

which also indicated that adverse events generally occurred after

4–12 h from the first injection and resolved after 12 to 24 h (14).

This finding indicated that participants were more likely to

experience mild to moderate reactions because anaphylaxis

usually occurs within the first hour after immunization.

Furthermore, most symptoms lasted only for 1 or 2 days

indicating that participants did not have to suffer from serious

reactions after injection. Hence, the COVID-19 Comirnaty

vaccine is safe to be injected because the AEFI are mostly mild

and automatically wore off after 1 to 2 days.

Our study indicated that females were more likely to experience

AEFI. The number of females who experienced AEFI was 1.7 times

higher than that of males. This result was similar to the result of the

study by Dr. Andrea Ossato and colleagues from 1 January to 28

February 2021 in Italy, in which the number of female participants

who reported to have side effects after receiving both doses of the

vaccine was significantly higher when compared to males. Among

the population that suffered from some side effects of the COVID-

19 vaccine, after the first dose, 24.73% were males and 75.27% were

females, and after the second dose, 30.32% were males and 69.68%

were females (9). Similar trend was also found in some previous

studies in Vietnam, Italy, India, and Nepal (9, 15–18). This could be

explained by the opposite role of estrogens and testosterone.

Estrogens stimulate the immune system to produce a large

number of antibodies, as demonstrated in response to the flu
Frontiers in Tropical Diseases 07
vaccine, while testosterone has an immunosuppressive action

(19). Another possible explanation is the genetic factors. Based on

the fact that several genes regulating the immune system are located

on the X chromosome, it has been reported that 15% of genes are

expressed at higher levels in women than in men because of escape

from X inactivation. This could also concur to explain why some

autoimmune diseases are more common in women (20).

Furthermore, the reason that might be responsible for this

situation is that females are usually more cautious about their

health situation and, therefore, have a higher potential to detect and

remember the AEFI.

In the current study, participants from the younger age group

reported AEFI more frequently than the older age group. The

number of participants from 18 to 55 years old who experienced

AEFI was 1.9 times higher than those above 55 years old. This result

was similar to a study conducted by Dr. Giancarlo Ripabelli and

colleagues in Italy, which showed that the number of participants

aged ≤ 55 years who experienced AEFI was 2.9 times higher than

those aged above 55 years after both the first and second dose, and

the number of participants aged ≤ 55 years who experienced AEFI

was 2.8 times higher compared to those aged above 55 years (14).

Immunosenescence could explain this result. The term

immunosenescence describes the decreasing functional capacity

and reduction in the efficiency of the immune system as the age

increases. The consequence is the reduction of antibody production

in the older age (21). In addition, the immunememory repertoire in

elderly responders is larger compared with younger people with

more naive T and B lymphocytes, which result to respond actively

to the vaccine (22). Hence, younger participants react to the vaccine

more frequently because their immune systems are stronger.

In the present research, compared to medical staff/students,

people who worked as officers were more likely to experience

AEFI (OR=1.2; 95%CI=0.46–2.94), as well as businessmen

(OR=1.6; 95%CI=0.63–3.82) and others (OR=1.6; 95%

CI=0.56–3.15). This result was different from the research

conducted by Giacomo Pietro Vigezzi and colleagues in Italy

in 2021, in which there were 52.7% who experienced AEFI and

defined themselves as healthcare workers and 47.3% as non-

healthcare workers (23). One possible cause that can lead to this

result is that in the healthcare workers group, most of the

participants were medical students aged 18 to 24 years who

studied at Hanoi Medical University, Vietnam. Combined with

our prior result about the association between age and AEFI rate,

the difference might be affected by the young population in the

healthcare workers group. However, the difference was not

statistically significant and may need further investigation.

In the current study, the association between AEFI and

medical history was not statistically significant. This result was

similar to the study conducted by Ryuta Urakawa and colleagues

in Japan in 2022, indicating that there was no evidence of the

relationship between comorbidities and AEFI (24).

The study had some limitations. First, it was a cross-

sectional study so we could not conclude the causal–effect
frontiersin.org
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relationship for AEFI and some factors. Second, the population

receiving the COVID-19 Pfizer vaccine were not representative

for some other occupations or rural areas of Vietnam. At the

time of the research, COVID-19 vaccine was a new vaccine to

prevent COVID-19 pandemic, and the study about the COVID-

19 vaccine safety in reality was still rare in Vietnam and

worldwide. Therefore, the comparison between our study

results and other studies is limited. Lastly, this study was

conducted from September 2021. At that point, Vietnam had

just carried out the vaccination campaign for 6 months, and the

number of COVID-19 cases was still moderately low. Therefore,

this study was not able to detect AEFI patterns in participants

who had COVID-19 before the vaccination.
Conclusion

Our findings indicated that the COVID-19 Comirnaty

vaccine is safe to be injected because the AEFI are mostly mild

and automatically wore off after 1 to 2 days. This study also

provided a detailed assessment of factors related to AEFI in

Vietnamese people who were vaccinated with the COVID-19

Comirnaty vaccine. Gender and age are major factors affecting

AEFI of the vaccine.
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