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ABSTRACT
Background: Post-vaccination reactions, caused by the body’s immune response to vaccines, 
range from mild to severe and may pose risks to children. This study sought to identify key  
predictive factors for severe post-vaccination reactions among children under five years old  
treated at the Vietnam National Pediatric Hospital.

Methodology: A cross-sectional descriptive study was conducted on 103 pediatric patients who 
experienced adverse reactions following vaccination between January 2019 and December 2021.

Results: Among the pediatric patients, 43.7% were female, and 42 children (40.8%) experienced 
severe reactions. A significant correlation was found between prior abnormal vaccine reactions 
and severe outcomes (OR = 2.525, 95% CI: 1.019–6.261; p = 0.042). Additionally, delayed access 
to the first healthcare facility (over one hour) significantly increased the risk of severe reactions (OR 
= 2.821, 95% CI: 1.074–7.405; p = 0.031).

Conclusion: Identifying these prognostic factors contributes to enhancing expanded  
immunization programs for children and preventing severe post-vaccination reactions, ultimately 
improving pediatric care and safety.
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1. INTRODUCTION
Post-vaccination reactions are the body’s immune  
responses triggered by vaccines, ranging from mild to  
severe manifestations[1]. Mild reactions, such as fever, 
fatigue, or localized pain at the injection site, are common  
and indicate the immune system's activation[2].  
However, severe cases, though rare, can include  
anaphylaxis or myocarditis, often requiring immediate 
medical attention[3]. These reactions may arise due to 
hypersensitivity, underlying health conditions, or genetic  
predispositions, and their outcomes can vary from full 
recovery to long-term complications[4]. During the 
COVID-19 pandemic, heightened vaccine development  
and deployment magnified public awareness and  
scrutiny of post-vaccination reactions, underscoring the 
balance between vaccine efficacy and safety monitoring.
Librada Fortuna et al. (2015) examined adverse events 
following DTaP and DTwP vaccinations in children in 
Thailand. Their study found that 1.4% of children who 
received the DTwP vaccine, but none who received the 
DTaP vaccine, developed a high fever (T ≥ 39°C) within 4 

hours of vaccination[5]. Similarly, Rashmi et al. (2015) 
conducted a systematic review on post-vaccination  
adverse reactions and antibody responses in children, 
reporting febrile reactions (≥38.0°C or 100.4°F) within  
the first 24–48 hours in 0.60% (95% CI, 0.39–0.93) of  
cases and pain of all grades in 0.97% (95% CI, 0.55–
1.7)[4]. Jing et al. (2015) investigated adverse reaction  
monitoring in Western Chinese provinces, finding that 
common reactions included fever (5.52 per 100,000  
doses), local redness and swelling (3.33 per 100,000 
doses), fatigue (3.15 per 100,000 doses), headache (2.76 
per 100,000 doses), and local induration and nausea/ 
vomiting (1.97 per 100,000 doses). Most adverse  
reactions occurred within one day of vaccination, 
with some extending to 1–3 days post-vaccination[3]. 
Despite these studies, evidence regarding the severity  
of post-vaccination reactions remained limited,  
highlighting the need to strengthen surveillance  
strategies to mitigate potential risks and enhance  
vaccine safety[6].
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In Vietnam, the increasing acceptance of vaccination  
services, alongside the Expanded Program on  
Immunization, has greatly contributed to public health 
improvements. However, vaccines, like any medical  
intervention, carry the potential for unintended effects. 
The frequency and severity of post-vaccination reactions 
depend on multiple factors, including vaccine storage 
conditions, the reliability of the cold chain, the skill of 
healthcare workers, and the health status of children[7].
While studies such as those by Fortuna, Rashmi, and Jing 
have provided valuable insights into the prevalence and 
nature of these reactions globally, research in Vietnam 
has primarily focused on mild and common reactions  
due to the sensitive nature of severe cases. This  
highlights the importance of robust monitoring systems  
to address the gaps in evidence and ensure the  
continued safety of expanding immunization  
programs[8].
Consequently, evaluating and anticipating the severity of 
post-vaccination reactions became crucial for devising 
strategies to enhance the monitoring of vaccine-related  
adverse events and mitigate associated risks. In light 
of this, the study was conducted to identify significant 
predictive factors for severe post-vaccination reactions 
among children under five years old receiving care at the 
Vietnam National Pediatric Hospital.

2. MATERIALS AND METHODS
- Objective: This study aimed to analyze cases of  
inpatients at the Vietnam National Children's Hospital  
who experienced adverse reactions following  
vaccination between January 2019 and December 2021.
- Selection Criteria: The research targeted children under  
five years old who were admitted to the hospital due 
to post-vaccination reactions. These included both  
common responses (local or systemic reactions) and 
severe adverse events, such as respiratory distress,  
anaphylaxis or anaphylactic shock, toxic shock  
syndrome, high fever with seizures, persistent crying,  
pallor, and apnea.
- Exclusion Criteria: Cases with insufficient data,  
underlying medical conditions mimicking post- 
vaccination reactions, or a refusal to participate were  
excluded from the study.
- Methodology: A cross-sectional descriptive design 
was employed, using a convenient sampling method to  
recruit 103 eligible pediatric patients.
- Processing and Analysis: Data collected were entered, 
processed, and analyzed using SPSS version 20.0.
- Ethics Statement: The study received approval from the 
Research Ethics Committee of the National Children's  
Hospital. Informed consent was obtained from the  
parents or guardians of all participants after providing  
detailed information about the study’s purpose and  
implications. All collected data were treated  
confidentially and used solely for research purposes. The 
study was designed to ensure no adverse effects on the 
health or financial status of participants.

3. RESULTS
Table 1. Characteristics  

of the study participants (n=103)

Characteristics Number  
of patients (n)

Percentage  
(%)

Age

From 0 - ≤ 6 months 59 57.3

6 months and above 44 42.7

Gender

Male 58 56.3

Female 45 43.7

Gestational age at birth

Full term  
(38 to 42 weeks) 88 85.4

Prematurely  
(<38 weeks) 15 14.6

Medical History

Normal 94 91.3

Abnormal 9 8.7

Vaccination Obstetric History

Normal 88 85.4

Abnormal 15 14.6

Previous abnormal reactions to vaccines

No 26 25.2

Yes 77 74.8

Vaccination Time to First Facility

Over 1 hour 74 71.8

Under 1 hour 29 28.2

Total

103 100
Between January 2019 and December 2021, 103  
pediatric patients meeting the inclusion criteria were 
monitored at the Vietnam National Children’s Hospital  
(Table 1). The majority of these patients were infants 
aged 0 to 6 months, comprising 57.3% of the study  
population. Gender analysis indicated that 56.3% of  
adverse post-vaccination reactions occurred in male 
patients, while 43.7% were observed in female patients. 
Among the cohort, 85.4% of infants were born at full term, 
with 14.6% classified as preterm. A total of 9 children  
had a documented medical history of illness prior to  
vaccination, and 26 children (25.2%) had experienced  
abnormal reactions to previous vaccinations,  
predominantly fever. The mean duration of  
hospitalization from symptom onset to discharge was 
3.84 ± 2.48 days, ranging from 1 to 16 days.
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Figure 1. Prevalence of severe reactions in the population  
who experienced adverse reactions following vaccination

The number of severe reactions in the group of participants who experienced adverse reactions following vaccination 
was 42 children, accounting for 40.8% (Figure 1).

Table 2. Multivariate regression between severe adverse reactions after vaccination and related characteristics

Characteristics 
Severe Not Severe

p OR  
(95%CI)No. of  

patients (n)
Percentage 

(%)
No. of  

patients (n)
Percentage 

(%)

Age

From 0 - ≤ 
6 months 27 48.5 32 54.2

0.233 1.631 
(0.728 – 3.655)6 months 

and above 15 34.1 29 65.9

Gender
Male 25 43.1 33 56.9

0.585 1.248 
(0.563 – 2.765)Female 17 37.8 28 62.2

Medical History
Normal 37 39.4 57 60.6

0.345 0.519 
(0.131 – 2.061)Abnormal 5 55.6 4 44.4

Gestational  
age at birth

Normal 33 37.5 55 62.5
0.101 0.400 

(0.131 – 1.225)Abnormal 9 60 6 40

Previous abnormal  
reactions to  

vaccines

No 15 57.7 11 42.3
0.042 2.525 

(1.019 – 6.261)
Yes 27 35.1 50 64.9

Vaccination Time 
to First Facility

Over 1 
hour 35 47.3 39 52.7

0.031 2.821 
(1.074 – 7.405)Under 1 

hour 7 21.4 22 75.9

Table 2 highlights the significant factors associated with 
severe adverse reactions following vaccination. Prior 
abnormal vaccine reactions were significantly linked to 
severe outcomes, OR= 2.525 (95% CI: 1.019–6.261; p = 
0.042). Additionally, delayed time to the first healthcare  
facility (over 1 hour) was associated with a higher  
likelihood of severe reactions (OR = 2.821, 95% CI: 
1.074–7.405; p = 0.031). These findings emphasize the  
importance of prompt medical attention and careful 
monitoring of children with a history of abnormal vaccine 
responses.

4. DISCUSSION

In this study, 2.9% of children who experienced  
post-vaccination reactions had a family history of  
abnormal medical conditions, including maternal Graves' 
disease, paternal allergies to bees and wasps, maternal 
shellfish allergy, and paternal urticaria. Among the cases 
analyzed, 84 (81.6%) were attributed to post-vaccination 
reactions, while 18 were coincidental with other illnesses.  
No cases were linked to vaccination errors or  
psychological fears. Severe reactions were more  
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frequently observed in children under 6 months of age 
compared to those aged 6 months or older, though the 
difference was not statistically significant.

Findings from related research supported these  
observations. Tran Van Thien reported that infants under 
2 months of age had a significantly higher risk of mortality 
due to severe post-vaccination reactions, with an odds 
ratio (OR) of 6.455 (95% CI: 2.541–16.938).[9]  Similarly,  
Ngo Thi Tam found that while the risk of death in the 
2-month-old group was only 20% of that in infants under  
2 months, the rate of adverse events following  
immunization (AEFI) was higher in infants aged 2 months 
or older[10]. Additionally, a study conducted in China 
from 2010 to 2015 estimated an overall AEFI-related 
death rate of 0.26 per one million vaccine doses, with 
a neonatal death rate of 0.77 per one million doses for 
the first dose of the hepatitis B vaccine[11]. The findings  
highlight the heightened vulnerability of younger infants, 
particularly those under 2 months of age, to severe 
post-vaccination reactions and associated mortality, 
aligning with previous studies that demonstrate similar 
risks[12,13]. These results underscore the importance 
of targeted monitoring and timely interventions for this 
high-risk age group[14].
The findings of this study indicated that male infants  
exhibited a slightly higher risk of severe post-vaccination  
reactions compared to female infants (43.1% versus 
37.8%), though the difference was not statistically  
significant. Similarly, Ngo Thi Tam's research on severe 
post-vaccination reactions reported a higher mortality 
rate in females compared to males (48.3% versus 33.3%), 
but this variation also lacked statistical significance[10]. 
In addition, a study conducted in India on children aged 
0–12 years, following vaccinations such as polio, DTP, 
Hepatitis B, MMR, BCG, HiB, influenza, measles, and 
oral rotavirus, found no significant relationship between 
the occurrence of severe reactions and the gender of the 
children[15].
The group of prematurely born infants showed a higher  
incidence of severe post-vaccination reactions  
compared to those born at full term, with rates of 60% 
and 37.5%, respectively. Similarly, children with a history  
of abnormal medical conditions experienced severe  
reactions more frequently than those without such  
histories, at 55.6% and 39.4%, respectively. Despite  
receiving only Hepatitis B and BCG vaccines, infants  
under 2 months of age exhibited a relatively high  
mortality rate, accounting for 16 out of 45 cases (35.5%), 
although these vaccines represented just 14.1% of all  
administered doses. Among the deaths attributed to 
these vaccines, 37.5% were classified as coincidental,  
while the cause remained unidentified in 62.5% of  
cases [15] A 2019 report on infant mortality in England 
and Wales documented a neonatal mortality rate (under 
28 days) of 2.8 per 1,000 live births, with contributing  
factors including prematurity, sudden infant death  
syndrome (SIDS), neural tube defects, and congenital 
heart defects. Similarly, a U.S. report recorded a decline 

in neonatal mortality rates from 6.2 per 1,000 live births in 
2010 to 5.7 per 1,000 in 2017, although the rate remained  
higher than in Canada (4.8 per 1,000), the United  
Kingdom (3.9 per 1,000), Australia (3.4 per 1,000), and 
Japan (2.1 per 1,000). The leading causes of 67.5% of 
neonatal deaths included congenital malformations, 
preterm birth, low birth weight, sudden unexpected  
infant death (SUID), pregnancy complications, placental 
and cord abnormalities, infections, cardiovascular and 
respiratory disorders, and neonatal hemorrhage[16].
The group that did not receive immediate medical  
treatment when experiencing the first symptoms of a 
reaction after vaccination had a higher risk of severe  
reactions compared to the group that received  
treatment (57.7% versus 35.1%). The rate of severe  
reactions in the group that received medical treatment 
at home was higher than the group brought to a medical  
facility (51.8% versus 26%). This difference is  
statistically significant. Ngo Thi Tam’sstudy also showed 
that the group that did not receive immediate medical  
treatment had a significantly higher risk of death  
compared to the treated group (83.3% versus 29.6%). 
The risk of death in the untreated group was 9.1 times 
higher than in the treated group (OR=11.9; 95%CI: 3.3 – 
43.3). The death rate in the group treated at home after  
experiencing post-vaccination reactions (53.6%) 
was higher than the group taken to a medical facility  
immediately (20.0%). The risk of death in the group  
taken to a medical facility was only 20% of that in the 
group treated at home (OR=0.2, 95%CI: 0.1-0.6)[10]. 
The group that delayed seeking medical attention after 
the onset of post-vaccination symptoms demonstrated  
a significantly higher likelihood of severe reactions  
compared to those who received prompt care (57.7% 
versus 35.1%). Similarly, severe reactions occurred more 
frequently in children managed at home than in those 
taken to a medical facility (51.8% versus 26.0%), with 
this difference achieving statistical significance. These  
findings are consistent with those reported by Ngo Thi 
Tam, who observed a markedly higher risk of mortality  
in children who did not receive immediate medical  
intervention compared to those who did (83.3% versus 
29.6%), with an odds ratio (OR) of 11.9 (95% CI: 3.3–43.3). 
Additionally, the mortality rate among children treated at 
home following post-vaccination reactions (53.6%) was 
significantly greater than that of children brought to a 
healthcare facility (20.0%), with the risk of death being 
only 20% in the latter group (OR = 0.2; 95% CI: 0.1–0.6). 
These results emphasize the vital role of timely medical 
intervention in reducing the severity of adverse reactions 
and minimizing mortality risks in affected children[10].

The rate of severe post-vaccination reactions was  
significantly lower in children who reached a healthcare 
facility within one hour compared to those who arrived  
after one hour (24.1% versus 47.3%). This finding  
underscores the critical role of timely medical  
intervention in managing severe reactions[17], such as 
the prompt administration of adrenaline, oxygen therapy,  

P.N. Toan et al. / Vietnam Journal of Community Medicine, Vol. 66, English version No. 2, 318-323



www.tapchiyhcd.vn322

and anti-allergy medications in accordance with  
Ministry of Health protocols. In Ngo Thi Tam’s study, only 
5% of cases sought medical care within the first hour of  
symptom onset, resulting in a mortality rate of 40.7% 
among severe cases[10]. Despite recommendations 
emphasizing the importance of early healthcare access, 
factors such as geographical barriers and caregivers'  
awareness continue to influence delays in seeking  
treatment for severe post-vaccination reactions[18, 19].
Other factors associated with post-vaccination  
reactions included birth weight, gestational age, duration  
of mechanical ventilation, and the timing of  
vaccination[20]. At the Vietnam National Children’s  
Hospital, vaccines were administered not only to 
healthy children but also to high-risk groups, including  
those born prematurely, those with allergies,  
chronic illnesses, congenital abnormalities, or primary  
immunodeficiencies. This practice aimed to reduce the  
risk of infection within the hospital and the broader  
community, particularly for children who had not yet  
completed the immunization schedule outlined by the 
Ministry of Health. Furthermore, in the event of adverse  
reactions, these children had immediate access to medical 
care and emergency treatment at the hospital’s emergency  
department.
The results underscored that prompt medical  
intervention significantly reduced the risk of mortality in 
cases of severe post-vaccination reactions, particularly 
when care was administered at healthcare facilities. This 
finding emphasized the vital role of medical facilities in 
delivering timely and effective healthcare services to the 
population. Furthermore, it was evident that immediate  
medical attention at the nearest healthcare facility 
was critical in managing adverse reactions[21, 22]. As  
previously noted, seeking treatment at lower-level 
healthcare facilities in urgent situations often facilitated  
a quicker response and improved survival outcomes 
compared to traveling longer distances to higher-level 
facilities, which could result in delays.

5. CONCLUSION
The analysis of 103 pediatric patients who experienced 
adverse reactions following vaccination between January 
2019 and December 2021 revealed that 43.7% of cases 
occurred in female patients. Among the participants, 42  
children (40.8%) experienced severe reactions. A  
significant association was identified between prior  
abnormal vaccine reactions and severe outcomes (OR 
= 2.525, 95% CI: 1.019–6.261; p = 0.042). Furthermore, 
delayed access to the first healthcare facility (over one 
hour) significantly increased the likelihood of severe  
reactions (OR = 2.821, 95% CI: 1.074–7.405; p = 0.031). 
Understanding these prognostic factors not only  
supports the improvement of expanded immunization 
programs for children but also aids in preventing severe 
post-vaccination outcomes.
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