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ABSTRACT
Safety concerns about novel vaccines and necessity of COVID-19 vaccination for children, especially with 
underlying medical conditions, are the obstacle of COVID-19 vaccination program among pediatric 
population. The study was conducted to investigate the vaccine hesitancy reasons among the parents, 
and to monitor the adverse events of inactivated COVID-19 vaccines in children and teenagers with 
underlying medical conditions in China. Children with underlying medical conditions encountered to the 
Immunization Advisory Clinic for COVID-19 vaccine counseling were enrolled. They were given immuniza-
tion recommendation and followed up at 72 h and 28 d after immunization to monitor the immunization 
compliance after consultation and adverse events. A total of 324 children aged 3–17 y were included. The 
top three primary medical conditions for counseling were allergy (33.6%), neurological diseases (31.2%) 
and rheumatic diseases (8.3%). COVID-19 vaccination was promptly recommended for 242 (74.7%) 
children. Seventy-one (65.7%) children who had allergy issues were recommend to take vaccination, 
which was significantly lower than that of other medical conditions (p < .05). The follow-up record showed 
that 180 children received 340 doses of inactivated COVID-19 vaccine after consultation. Overall, 39 
(21.6%) children reported at least one adverse event within 28 d of either vaccination. No serious adverse 
reactions were observed. No difference of adverse effects between the first dose and the second dose of 
vaccination except fever. Parents’ hesitancy in COVID-19 vaccination for children with underling medical 
conditions are mainly due to the safety concerns. Specialist consultation is helpful to improve the vaccine 
uptake.
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Introduction

The novel 2019 coronavirus disease (COVID-19) vaccines are 
critical to ending the pandemic. The vast majority of pediatric 
COVID-19 cases have milder symptoms than adult cases so that 
children play an important role in home, school and community 
transmission.1,2 COVID-19 vaccination for children is not only 
essential to protect susceptible pediatric population, but also a vital 
step to build-up herd immunity. Currently, there are five in nine 
World Health Organization (WHO) validated vaccines authorized 
for use in children and teenagers in different countries (Table 1).3 

BNT162b2 mRNA vaccine (by Pfizer-BioNTech) was the first 
COVID-19 vaccine approved for emergency use authorization 
(EUA) in teenagers older than 16 y by the US Food and Drug 
Administration (FDA) since 11 December 2020. The authoriza-
tion was expanded to those 12–15 y of age on 10 May 2021 and 5– 
11 y of age on 29 October 2021.4 Soon after, the China National 
Medical Products Administration (NMPA) granted a conditional 
authorization for inactivated whole-virus SARS-CoV-2 vaccine 
BBIBP-CorV (by Sinopharm) and CoronaVac (by Sinovac) to 
use in children and teenagers aged 3–17 y on early June 2021. 
COVID-19 vaccination program in pediatric population was 

initiated since late July 2021 across China. As for 
16 December 2021, more than 140 million children aged 3–11 in 
China have received at least one dose of a COVID-19 vaccine.5 

Since then, the Immunization Advisory Clinic in our institute 
received increased parents’ counseling about the safety issues 
and necessity of COVID-19 vaccination for their children ≤17 y. 
Safety concern is the top reason for parental hesitancy about 
COVID-19 vaccination for children worldwide,6–8 especially in 
those with underlying special medical conditions and previously 
confirmed or suspected adverse events following immunization 
(AEFI).9–11 Since only previously healthy children were recruited 
in the pre-market clinical trials of the CoronaVac and BBIBP- 
CorV,12,13 the safety of COVID-19 vaccination in children with 
underlying medical conditions are not yet to be studied. The facts 
mentioned above contribute to the different description of contra-
indications from regulation agencies, vaccine manufacturers, 
pediatricians and primary care providers. Furthermore, there is 
little field evaluation and surveillance data of COVID-19 vaccines 
among these special pediatric population. Given the importance of 
addressing the concerns in this group and understanding the 
safety of COVID-19 vaccine, we carried out this study to 
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investigate the vaccine hesitancy reasons among the counseled 
parents, and to actively monitor the adverse events of inactivated 
COVID-19 vaccines in children and teenagers with underlying 
medical conditions in China.

Patients and Methods

Subjects

Children aged ≤17 y old who visited the Immunization 
Advisory Clinic at our institute for COVID-19 vaccine coun-
seling were enrolled from September 2021 to December 2021 
during the rollout of COVID-19 vaccination in children in 
Shanghai. For each subject, vaccination concerns, medical con-
ditions and immunization history were recorded by face-to- 
face interview. Recommendation for immunization of inacti-
vated COVID-19 vaccine was made by the specialists of infec-
tious diseases. To harmonize immunization recommendations 
across the team, the contraindications and precautions referred 
to the existing national and WHO guideline of COVID-19 
vaccination, see Table 2.3,14 We conducted a phone call follow- 
up at 72 h and 28 d after to monitor the immunization 

compliance after consultation and AEFI, as prompted by and 
recorded in an electronic diary. All counseled parents were 
informed to report any unsolicited symptoms and signs within 
28 d post-vaccination by telephone (Figure 1). The children 
were informed to have further evaluation and management at 
the clinic if needed. Ethical approval was granted by the hospi-
tal's Institutional Review Board (IRB). Written consent was 
exempt because the information was collected anonymously 
and the follow-up were a sort of routine out-patient service. 
Since the China NMPA approved COVID-19 vaccination for 
use in children aged 3–17 y, those younger than 3 y old were 
excluded in this study. Also, to focus the safety assessment and 
surveillance on children with underlying medical conditions, 
those healthy children encountered for counseling were 
excluded.

Data collection

The following data was collected from the medical records in 
this study: (1) demographics: sex and age; (2) underlying med-
ical conditions and current status; (3) previous immunization 
and AFEI history; (4) specialist recommendation on COVID- 
19 vaccination: starting or deferring vaccination. We recorded 
the follow-up data within 28 d after vaccination as follows: (1) 
COVID-19 immunization status and doses; (2) systemic 
adverse reactions; (3) unsolicited adverse events based on par-
ents’ self-report.

Statistical analyses

Descriptive statistics were presented as mean ± standard devia-
tion (SD) for the continuous variables and the number of cases 
for nominal variables. Nominal data, including sex, age and 
underlying medical conditions between the two groups were 
analyzed by Fisher’s Exact Test or Chi-squared test. In all cases, 
results with p < .05 were considered significant. All statistical 
analyses were performed by SPSS 21.0 (IBM, Armonk, NY, US)

Table 1. Authorization for use in children and teens of COVID-19 vaccines validated for use by the WHO as of January 12, 2022.

No Developer Vaccine Name
Vaccine 
Platform

Intended 
Use Authorization Date Booster

1 Pfizer-BioNTech BNT162b2/ 
Comirnaty

RNA-based ≥5 y* 11 December 2020 by 
FDA for ≥16 y 
10 May 2021 by FDA 
for 12–15 y 
29 October 2021 by 
FDA for 5–11 y

At least 5 months after the completion of the primary 
series for ≥12 y; Not determined for 5–11 y

2 Sinovac CoronaVac Inactivated 
virus

≥3 y 5 June 2021 by NMPA 
for 3–17 y

At least 6 months after the completion of the primary 
series for ≥18 y

3 Beijing Institute of Biological 
Products, Sinopharm

BBIBP-CorV Inactivated 
virus

≥3 y Around June 2021 by 
NMPA for 3–17 y

At least 6 months after the completion of the primary 
series for ≥18 y

4 Bharat Biotech BBV152 COVAXIN Inactivated 
virus

≥12 y 25 December 2021 by 
DGCI for 12–17 y

To be determined

5 Moderna mRNA-1273/ 
Spikevax

RNA-based ≥12 y 23 July 2021 by EMA 
for 12–17 y

At least 5 months after the completion of the primary 
series for ≥18 y

6 AstraZeneca AZD1222 Vaxzevria/ 
SII COVISHIELD

Viral vector ≥18 y 30 December 2020 by 
MHRA

To be determined

7 Janssen Ad26.COV2.S Viral vector ≥18 y 27 February 2021 by 
FDA

At least 2 months after receiving Janssen COVID-19 
vaccination

8 Novavax/Covovax NVX-CoV2373 Protein 
subunit

≥18 y 17 November 2021 by 
EMA

To be determined

*FDA Advisory Committee Meeting discussed the request for authorization of Pfizer-BioNTech COVID-19 Vaccine for children 6 months through 4 y of age on February 1, 
2022.

Table 2. Contraindications and precautions to COVID-19 vaccination for children 
aged 3–17 y with underlying medical conditions.

Contraindications 
History of a known diagnosed allergy to a component of the COVID-19 
vaccine 
History of an allergic reaction after a previous dose of the COVID-19 vaccine 
History of a severe allergic reaction (e.g., anaphylaxis, any angioedema 
affecting the airway, diffuse rash involving mucosal surfaces) to any other 
vaccine 
Uncontrolled epilepsy or other serious neurological diseases (e.g., transverse 
myelitis, Guillain-Barré syndrome, demyelinating diseases) 

Precautions 
Moderate or severe acute illness or unstable chronic illness, with or without 
fever*

*Children with above-mentioned conditions are recommended to defer vaccina-
tion until the acute illness has improved or the unstable chronic illness has been 
stable for two weeks.
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Result

From September 2021 to December 2021, a total of 352 chil-
dren visited our Immunization Advisory Clinic for COVID-19 
vaccine counseling. Seven children aged younger than 3 y old 
and 21 previously healthy children were excluded from the 
final analysis. Finally, 324 children aged from 37 months to 
215 months (mean ± SD: 118.7 ± 36.5 months) were included, 
among which 188 (58.0%) were boys and 136 (42.0%) were 

girls. The demographics and underlying medical conditions are 
summarized in Table 3. The top three primary medical condi-
tions for counseling were allergy, neurological diseases and 
rheumatic diseases, accounting for 33.6%(n = 108), 31.2% (n  
= 101) and 8.3% (n = 27), respectively. Among the children 
with a history of AEFI, 6 was allergic to a prior dose of 
a COVID-19 vaccine, 2 to an unrelated vaccine, and 11 had 
non-allergic AEFI after unrelated vaccines.

N=324

Included 

N=82 (25.3%)

Recommended to defer 

vaccination

N=242 (74.7%)

Recommended to start vaccination

N=180 (55.6%)

Received 340 doses COVID-19 

vaccines

160 received 2 doses

20 received 1 dose

N=180

Active follow-up at 72 hours and 

28 days after vaccination 

141 (78.3%) did not report adverse 

events 
39 (21.7%) reported adverse 

events

N=352

Consultation for COVID-19 

vaccination

N=28

Excluded

7 aged younger than 3 years

21 healthy children

Figure 1. Flow chart of the study.
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Overall, a prompt COVID-19 vaccination was recom-
mended for 242 (74.7%) children (Table 3). No significant 
difference was found in sex or age group among children 
who were recommended to start or defer vaccination. 
Seventy-one (65.7%) children who had allergy issues were 
recommended to take COVID-19 vaccine, which was signif-
icantly lower than those with other medical conditions (p  
< .05). More than half children with allergy issues were 
diagnosed with a preexisting atopic disease, and followed 
by allergy to a non-medication such as food, pollen, pet 
and mite. Eighty (80%) children with neurological disease 
were recommended to take vaccination, among whom three- 
fourths had episodic diseases like epilepsy, febrile seizure and 
tic disorders. No child had immunocompromised conditions 
in the study children. All the children with solid and hema-
tological cancer were cured cases. As per the national guide-
line of COVID-19 vaccination,14 the reasons for deferring 
immunization were as follows: 52 (63.4%) had acute disease 
or acute exacerbation of chronic disease, 21 (25.6%) had 
uncontrolled epilepsy or other serious neurological diseases, 
7 (8.5%) had severe systemic or allergic reactions to any 
previous vaccines, and 2 (2.4%) had allergy to any ingredient 
of COVID-19 vaccine.

The follow-up record showed that 180 children received 
a total of 340 doses of either CoronaVac or BBIBP-CorV after 
consultation. Among the 180 vaccines, 160 children received 
2 doses and 20 received 1 dose vaccine. Overall, 39 (21.6%) 

children reported at least one adverse reaction within 28 d of 
either vaccination (Table 4). Most systemic adverse events 
occurred within 3 d after vaccination and children recovered 
within 48 h. Fever (7.2%) was the most common systemic 
adverse reaction, followed by rash (2.8%) and fatigue (1.7%). 
The most common unsolicited adverse reaction was respira-
tory infections (15.6%), followed by flare of atopic dermatitis 
(2.2%) and flare of tics (1.1%). More cases of fever were 
observed after the first-dose vaccination than after 
the second one. Regarding other solicited adverse reactions 
than fever, no significant difference was observed between the 
first dose and the second dose of vaccination (Table 4). No 
difference was observed in the profile of adverse effects fol-
lowing vaccination according to sex or age group, but there 
were more cases of adverse effects reported in the children 
with allergy diseases (Table 5). No serious adverse reactions 
were observed, such as anaphylaxis, immune thrombocytope-
nia, Bell palsy, multisystem inflammatory syndrome in chil-
dren, venous thromboembolism, thrombosis with 
thrombocytopenia syndrome, myocarditis and pericarditis. 
A 7-y-old girl complained about weaken eyesight and stra-
bismus on day 2 after COVID-19 vaccination. However, 
ophthalmic examination was normal and she was recovered 
1 week later. The case was finally considered to be psycho-
genic because she resented the reading pressure from her 
mother. A 12-y-old girl had recurrent fever pre- and post- 
vaccination. This girl was fully recovered from previously 

Table 3. Demographics and medical conditions between the two groups recommended to start or defer CIVID-19 vaccination in the 324 subjects.

Characteristics
Total 

n = 324 (%)
Starting vaccination 

n = 242 (%) Deferring vaccination n = 82 (%) p-value

Sex .53
Male 188 (58.0) 138 (57.0) 50 (61.0)
Female 136 (42.0) 104 (43.0) 32 (39.0)

Age, years .62
3-5 25 (7.7) 19 (7.9) 6 (7.3)
6-11 221 (68.2) 168 (69.4) 53 (64.6)
12-17 78 (24.1) 55 (22.7) 23 (28.0)

Underlying medical conditions
Allergy 108 (33.6) 71 (29.3) 37 (45.1) .01*

Having a preexisting atopic disease 58 (17.9) 29 (12.0) 29 (35.4)
Allergy to a prior dose of a COVID-19 vaccine 6 (1.9) 3 (1.2) 3 (3.7)
Allergy to an unrelated vaccine or medication 2 (0.6) 0 (0) 2 (2.4)
Allergy to a non-medication 42 (13.9) 39 (16.1) 3 (3.7)

Neurological diseases 101 (31.2) 80 (33.1) 21 (25.6) .21
Epilepsy 36 (11.1) 26 (10.7) 10 (12.2)
Febrile seizure 24 (7.4) 21 (8.7) 3 (3.7)
Tic disorders 16 (4.9) 12 (5.0) 4 (4.9)
Attention deficit hyperactivity disorder 11 (3.4) 11 (4.5) 0 (0)
Hereditary disorders 4 (1.2) 2 (0.8) 2 (2.4)
Immuno-related encephalopathy 2 (0.6) 0 (0) 2 (2.4)
Other neurological diseases 8 (2.5) 8 (3.3) 0 (0)

Rheumatic diseases 27 (8.3) 20 (8.3) 7 (8.5) .94
Hematological diseases 21 (6.5) 19 (7.9) 2 (2.4) .14
Endocrine disease 17 (5.2) 15 (6.2) 2 (2.4) .31
Non-allergic reaction AEFI history 11 (3.4) 7 (2.9) 4 (4.9) .61
Cardiovascular diseases 11 (3.4) 10 (4.1) 1 (1.2) .36
Others# 10 (3.1) 6 (2.5) 4 (4.9) .47
Solid tumors 9 (2.8) 8 (3.3) 1 (1.2) .55
Kidney diseases 6 (1.9) 4 (1.7) 2 (2.4) .99
Skin diseases 3 (0.9) 2 (0.8) 1 (1.2) .73

AEFI: adverse events following immunization. 
#Others included Epstein-Barr virus infection history, acute respiratory tract infection, acute otitis media, malnutrition, history of syncope of 

unknown reason, history of fracture, history of neonatal asphyxia. 
*The p value of comparison between two groups is significant for the number of children recommended to start COVID-19 vaccination (p = .01).
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idiopathic thrombocytopenic purpura at the age of 6 y. She 
had low fever within 2 d after vaccination and recovered 
spontaneously. The persistent fever up to 39 Celsius degrees 
recurred on day 7 after vaccination and was accompanied 
with arthralgia. She was finally diagnosed as systemic lupus 
erythematosus.

Discussion

In this prospective hospital-based cross-sectional study, we 
encountered 354 children with or without underlying medical 
conditions to counsel COVID-19 vaccination at our 
Immunization Advisory Clinic in Shanghai. Massive COVID- 
19 vaccination roll-out commenced among children aged 15– 
17 y since 12 August 2021, 12–14 y since 1 September 2021, 6– 
11 y since 27 October 2021 and 3–5 y since 17 November 
locally. The counseling mainly came from the children with 
underlying medical conditions, but also from the healthy chil-
dren. All parents expressed their safety concern on novel 
COVID-19 vaccines. So far, the phase 3 clinical trial data on 
CoronaVac and BBIBP-CorV conducted in pediatric subjects 
were not available, and the surveillance AEFI data after massive 
COVID-19 immunization among children and teenagers have 
not been reported in China. Children with underlying diseases 
may have higher risk of experience COVID-19 infection due to 
the frequent visits to the healthcare facility. Thus, vaccination 
for these special children is important to achieve immune 
protection. Addressing the parents’ safety concern will be help-
ful to improve COVID-19 vaccine uptakes. In this study, we 
observed that parents’ concerns include the potential allergic 
reactions of the vaccine, the relapse or worsening of the pri-
mary chronic disease, and unknown side-effects of the 
COVID-19 vaccine. The solicited systemic adverse events 
within 72 h after vaccination were almost the same as the 

data reported in the phase 1/2 clinical trials of CoronaVac of 
healthy children and adolescents.12 The key strengths of this 
study are that it presents a full picture of what kind of under-
lying medical condition will cause vaccine hesitancy to 
COVID-19 vaccine among parents, and also it has 
a descriptive monitoring of AEFI within the 28 d after 
COVID-19 vaccination. Overall, our findings demonstrated 
the good safety of inactivated COVID-19 vaccines among 
children with underlying medical conditions.

Allergy concerns ranked the first position of children with 
underlying medical conditions counseling COVID-19 vaccines 
in our study. The clinical scenarios varied from allergy reac-
tions (1) to a prior dose of a COVID-19 vaccine, (2) to an 
unrelated vaccine or medication, (3) to a non-medication, i.e., 
pollen, food, pet fur and mite etc., and (4) most frequently, 
having a preexisting atopic disease including asthma, atopic 
dermatitis and atopic rhinitis.15 Parents not only worried that 
children with allergy conditions are more likely to have severe 
allergic reactions like life-threatening anaphylaxis, but also the 
vaccine may trigger the flare of stable atopic disease, particu-
larly asthma. Parents are more willing to defer the vaccination 
in the allergy group as compared to other disease groups in our 
study. Our observational data show that more cases of adverse 
effects were reported in the children with allergy diseases. It 
may due to more attention paid to those children by the 
parents. Although there are some concern about the long- 
term allergic conditions possibly triggered by vaccination, the 
existing prospective studies have shown that childhood immu-
nizations neither increased the risk of requiring asthma nor 
impacted the atopic disease activity.16

For most vaccines, the reported rate of anaphylaxis 
ranges from 1 to 10 cases per million doses.17 There were 
few cases of severe allergic reactions reported in the pre- 
marketing COVID-19 vaccine studies due to the low 

Table 4. Adverse reactions reported within 28 d after vaccination in the 180 children receiving 340 doses of inactivated COVID-19 vaccines.

Total Cases after the first dose Cases after the second dose

n (%) n (%) n (%) p-value

Systemic adverse reactions within 72 hours
Any 29 (15.6) 24 (13.3) 5 (3.1) .00

Fever 13 (7.2) 11 (6.1) 2 (1.3) .02
Rash 5 (2.8) 4 (2.2) 1 (0.6) .38
Fatigue 3 (1.7) 2 (1.1) 1 (0.6) 1.00
Dizziness 2 (1.1) 2 (1.1) 0 (0) -
Myalgia 2 (1.1) 1 (0.6) 1 (0.6) 1.00
Sore throat 2 (1.1) 2 (1.1) 0 (0) -
Cough 1 (0.6) 1 (0.6) 0 (0) -
Headache 1 (0.6) 1 (0.6) 0 (0) -
Vomiting 1 (0.6) 1 (0.6) 0 (0) -
Nausea 1 (0.6) 1 (0.6) 0 (0) -

Unsolicited adverse reactions within 28 d
Any 37 (20.6) 28 (15.6) 9 (8.8) .00

Respiratory infections 28 (15.6) 20 (11.1) 8 (5) .04
Flare of atopic dermatitis 4 (2.2) 3 (1.7) 1 (0.6) .36
Flare of tics 2 (1.1) 2 (1.1) 0 (0) -
New onset of atopic dermatitis 2 (1.1) 2 (1.1) 0 (0) -
Vision loss 1 (0.6) 1 (0.6) 0 (0) -

Overall adverse reactions within 28 d 39 (21.6) 29 (16.1) 10 (6.3) .00

The data in number represented the total number of participants who had adverse events following immunization. There were 160 children received two doses and 20 
received one dose vaccine. A total of 29 children reported 31 episodes of systemic adverse reactions within 72 hours, including one case had fever with sore throat 
(counted two adverse events), and another case had rash with muscle soreness (counted two adverse events). And 37 children reported 37 episodes of unsolicited 
adverse reactions within 28 d.
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incidence of anaphylaxis. In the largest published interim 
analyses of post-approval surveillance mRNA COVID-19 
vaccines in the US, the estimated incidence rate of con-
firmed anaphylaxis was 4.8–5.1 per million doses.18 

Meanwhile, this study also showed that 78% of individuals 
experiencing anaphylaxis had a history of allergies and 36% 
had a history of anaphylaxis.16 Earlier reports also empha-
sized coexisting atopic disease, particularly asthma, as being 
clinical risk factors for anaphylaxis after vaccination.19 

However, the U.S. Centers for Disease Control and 
Prevention (CDC), the American Academy of Allergy, 
Asthma, and Immunology (AAAAI), and the European 
Academy of Allergy and Clinical Immunology (EAACI) all 
listed those had a history of any immediate allergic reaction 
to non-COVID-19 vaccines or injectable therapies as a -
precaution.20–22 Some countries are more cautious. History 
of severe allergic reactions associated with any vaccine was 
listed as an exclusion criterion in almost all the clinical 
trials. So it is legally rational that some countries’ guide-
lines currently list the persons with any immediate allergic 
reaction to non-COVID-19 vaccines as contraindication, 
like in China and India.14,23

It has been a long-term issue for children with uncontrolled 
epilepsy and progressive neurological diseases may not be 
adequately vaccinated.24 The main concern among this special 
group is that the vaccine may trigger the recurrence of 
seizure.25 A multicentred healthy-control prospective study of 
adults in China found no evidence suggesting worsening sei-
zures after inactivated COVID-19 vaccination in adults.26 This 
is in consistence with a cross-sectional study in Kuwait, show-
ing BNT162b2 and ChAdOx1nCoV-19 vaccines did not wor-
sen epilepsy.27 It is noteworthy that physicians also have the 
concerns on the safety and reliability of the vaccine.28 Another 
barrier comes from the official guideline of vaccination, listing 
uncontrolled epilepsy and other serious neurological disorders, 

i.e., transverse myelitis, Guillain-Barré Syndrome, demyelinat-
ing disorders, and etc. as an contraindication.14 Considering 
the prospective studies on episodic and progressive neurologi-
cal diseases and COVID-19 vaccine for children remain lack-
ing, it needs more surveillance data to entrust the safety of 
vaccines.

This study has some limitations. Our study is only 
hospital-based, small-scaled monitoring investigation, 
which cannot capture the general AEFI related to 
COVID-19 vaccine among all concerned children in the 
community. Some AEFI with the very low incidence, e.g., 
hypersensitivity and immune thrombocytopenia were not 
observed in this study due to the limited sample size. 
Second, the difference of adverse effects after COVID-19 
vaccination between the two brands of inactivated vaccine 
or between different types of vaccines was not compared. 
Besides, immunocompromised children who are the key 
priority group for COVID-19 vaccination has not been 
included in this observational study, and the vaccine safety 
evidence is urgently needed for these special children. 
Prospective cohort studies on children with special condi-
tions and massive population-based surveillance of AEFI 
are needed to provide high-quality evidence of the safety 
and efficacy of COVID-19 vaccines in the children with 
underlying medical conditions.

Conclusion

Both guidelines and healthcare providers remain cautious 
about recommending COVID-19 vaccines for children with 
underlying medical conditions due to the lack of published 
pre- and post-marketing safety surveillance data. Children 
with allergic diseases and neurological diseases will cause vac-
cine hesitancy to COVID-19 vaccine among parents. Our study 
demonstrated the good safety of inactivated COVID-19 

Table 5. Demographics and medical conditions between the two groups of reported adverse reactions and not reported adverse reactions within 
28 d after vaccination.

Characteristics
Total 

n = 180 (%)
Cases reported adverse reactions 

n = 29 (%)
Cases not reported adverse reactions 

n = 151 (%) p-value

Sex .05
Male 104 (57.8) 12 (41.4) 92 (60.9)
Female 76 (42.2) 17 (58.6) 59 (39.1)

Age, years .84
3-5 7 (3.9) 1 (3.4) 6 (4.0)
6-11 125 (69.4) 19 (65.5) 106 (70.2)
12-17 48 (26.7) 9 (31.0) 39 (25.8)

Underlying medical conditions
Allergy 52 (28.9) 13 (44.8) 39 (25.8) .04*
Neurological diseases 57 (31.7) 5 (17.2) 52 (34.4) .07
Rheumatic diseases 14 (7.8) 2 (6.9) 12 (7.9) .85
Hematological diseases 17 (9.4) 3 (10.3) 14 (9.3) .86
Endocrine disease 13 (7.2) 1 (3.4) 12 (7.9) .39
Non-allergic reaction AEFI history 5 (2.8) 1 (3.4) 4 (2.6) .60
Cardiovascular diseases 8 (4.4) 2 (6.9) 6 (4.0) .48
Others# 4 (2.2) 2 (6.9) 2 (1.3) .12
Solid tumors 7 (3.9) 0 (0) 7 (4.6) -
Kidney diseases 3 (1.7) 0 (0) 3 (2.0) -
Skin diseases 0 (0) 0 (0) 0 (0) -

AEFI: adverse events following immunization. 
#Others included Epstein-Barr virus infection history, acute respiratory tract infection, acute otitis media, malnutrition, history of syncope of 

unknown reason, history of fracture, history of neonatal asphyxia. 
*The p value of comparison between two groups is significant for the number of children reported adverse reactions (p = .04).
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vaccines among children with underlying medical conditions. 
No difference of adverse effects between the first dose and 
the second dose of vaccination except fever. Large population- 
based study will provide the robust evidence to entrust the 
safety of COVID-19 vaccination in children with underlying 
medical conditions.
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