
Big data analytics in paediatric
research

Professor Ian C K Wong
Lo Shiu Kwan Kan Po Ling Professor in Pharmacy

Head of Department of Pharmacology and Pharmacy, HKU
wongick@hku.hk

EPTRI General Assembly & Scientific Meeting 2024

VAC-Aug21-010 EXP08/22

mailto:wongick@hku.hk


•Research Grant from the Food and Health Bureau, The 
Government of the Hong Kong Special Administrative 
Region (Ref. No. COVID19F01. Total:1.1million Euros)

•Colleagues from the Drug Office of the Department of 
Health, and Hospital Authority for providing vaccination 
and clinical data

• “COVID-19 Vaccine Response and Evaluation (CARE) 
programme” research team

2

Acknowledgement



Contents

 
•Background and introduction to “COVID-19 Vaccine 

Response and Evaluation (CARE) programme”

• Examples of using big data analytics to evaluate 
carditis following BNT162b2 vaccination in children 

• Summary



Contents

 
•Background and introduction to “COVID-19 Vaccine 

Response and Evaluation (CARE) programme”

• Examples of using big data analytics to evaluate 
carditis following BNT162b2 vaccination in children 

• Summary



Background

• The Prevention and Control of Disease (Use of Vaccines) 

Regulation allows emergency use COVID-19 vaccine in Hong 

Kong.

•Pharmacovigilance programme is needed to monitor safety 

of COVID-19 vaccines. 

• CoronaVac from Sinovac Biotech (Hong Kong) Limited 

• BNT162b2 (Comirnaty) from BioNTech 

       
5



Background

•CARE Programme is part of the enhanced 
pharmacovigilance plan of Department of Health and 
led by Department of Pharmacology and Pharmacy at 
the University of Hong Kong
• A three-year research programme 
• Started with COVID-19 vaccination programme in 

February 2021
• HK$10million ~ US$1.3million or €1.2 million



Overview
• Part 1: Background rates of adverse events of special 

interest (AESI) for monitoring COVID-19 vaccines

• Part 2: Active surveillance of AESI

• Part 3: To evaluate the safety of COVID-19 vaccines 
using electronic health records: record-linkage study
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Introduction

• Carditis is rare and mostly self-limiting
• Incidence rate of myocarditis: ~20 / 

100,000 person-year  
• Case reports of carditis following the use 

of BNT162b2 (Pfizer-BioNtech) are rapidly 
accruing worldwide

• Significant proportion of these reports 
described younger male individuals after 
receiving the 2nd dose

• Recent Israeli cohort study of nearly 1M 
individuals reported an elevated risk of 
myocarditis RR = 3.24 (95% CI: 1.55, 
12.44)



Data collection

• Vaccination data were collected from June 14 to September 4 from the 
HK Department of Health of all adolescents aged 12 to 17

• Cases of myocarditis/pericarditis were identified using the Advanced 
Incident Reporting System (AIRS) from the Hospital Authority 

• Cases were then confirmed cases using the definition Cardiovascular 
Injury-Coalition for Epidemic Preparedness Innovations (CEPI) and the 
Brighton Working Group definition

• Myocarditis/pericarditis were identified as associated with vaccination 
if events were within 14 days of either first or second vaccination   



Data collection – Background rate comparison

• Years: 2011- 2020 yearly average

•Background rates of myocarditis/pericarditis were 
collected from June 14 to September 4 from the CDARS 
(anonymised electronic medical records system) of all 
adolescents aged 12 to 17

• Incidence were calculated per person per 14 days to 
make a fair comparison with vaccination incidence

•Denominator of incidence was using of census and 
statistics department for population of 12-17 year olds    



Results

•178,163 adolescents vaccinated with BNT162b2 in Hong 
Kong. 

• Thirty-three cases of acute myocarditis/pericarditis 
following vaccination 

• The overall reporting rate of acute carditis was 18.52 
(95% CI 11.67-29.01) per 100,000 vaccine recipients
• First dose = 3.37 (1.12-9.51)
• Second dose = 21.22 (13.78-32.28) (6X higher than 1st 

dose)



Results – Other background incidence years

• Overall incidence by gender compared to 2011-2020 average 

Incidence rate
(per 100,000 

person-14 days, 
95% CI)

Mean background 
incidence rate of same 

age group
in 2011-2020 (per 
100,000 person-14 

days, 95% CI)

Incidence rate 
difference

(per 100,000 
person-14 days, 

95%CI)

18.52 (11.67-29.01)
32.29 (22.78-45.4)
4.53 (1.76-11.11)

0.15 (0.01-14.09)
0.25 (0.01-9.11)

0.06 (0.01-53.73)

18.37 (9.90-26.84)
32.04 (20.86-43.22)

4.47 (0.27-8.67)

Total
Male
Female



Discussion

•The reported rate is much higher than 
background incidence after adjusted for gender 
and follow-up time.
•Using big data analytic, we identified carditis was 

very rare event for the last 10 years in teenagers.



Discussion

•The overall incidence of acute carditis in male 
adolescents in HK was 18.52 (95% CI: 11.67-29.01) 
per 100,000 persons vaccinated. 
•First dose = 5.57 (95% CI 2.38-12.53)
•Second dose = 37.32 (95% CI 26.98-51.25)





Policy implications
•Hong Kong had very low 

infection rate during the 
study period 
• Relatively less direct 

benefit
• Risk and benefit ratio will 

shift toward risk 
minimisation 

• Joint Scientific Committee 
recommended single dose
• At least 12 weeks apart



Evaluation of the effect of policy change

• The cumulative incidence of carditis declined from 43 
cases in 202,315 adolescents vaccinated (21.25 per 
100,000 persons 95% CI: 15.57-28.91  ) to zero cases 
in 22,245 adolescents vaccinated, upon the 
implementation of single-dose policy - constituting a 
statistically significant difference (P = 0.0194).

•Very effective 





Continuous monitoring

•However, subsequent 5th wave has changed the risk 
and benefit ratio:
• The first two doses of the BioNTech vaccine were 

shortened from 12 weeks to 8 weeks in March. 



Is the extended interval 
effectiveness?
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Hong Kong public healthcare system

•Hong Kong Hospital Authority is the sole public-
funded acute healthcare provider of Hong 
Kong. 

•HA is serving a population of over seven million 
through 42 hospitals, 47 Specialist Outpatient 
Clinics, and 73 General Outpatient Clinics. 

•Heavily subsided system. 
•Highly popular



Hong Kong public healthcare system

•Hong Kong Hospital Authority (HA) has developed a 
comprehensive electronic medical record system.
• Single unique electronic medical record for each resident

Unified system link up data from all 42 HA hospitals, 47 
Specialist Outpatient Clinics, and 73 General Outpatient 
Clinics. 
All data are stored in one single system
 It aims for clinical management
Transfer data to “Clinical Data Analysis and Reporting 

System” (CDARS) database for audit and research



Diagnosis and procedures

Drug prescribing and dispensing history

Admission and discharge details

Laboratory and pathology results

Mother and baby link

Currently contains 11 million people data

Clinical Data Analysis & Reporting 
System database



Is the extended interval effectiveness?

• A population-based nested case-control study of children and 
adolescents aged 5–17 years who had received two doses of 
BNT162b2. 

• From January 1 to August 15, 2022, 5396 Covid-19 cases and 
202 Covid-19 related hospitalizations were identified and 
matched with 21,577 and 808 controls, respectively. 

• Extended dose recipients 29.2%-reduced risk of Covid-19 
infection compared to those with regular intervals (21–27 days). 
• More effective, longer dosing intervals for children and adolescents 

should be considered.
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Summary
•Based on our pharmacovigilance study using big data 

analytic, the regulatory authority in Hong Kong 
assessed risk and benefit ratio of vaccination and 
developed evidence-based policies for child 
vaccination programme.



JAMA PEDIATRICS
IMPACT FACTOR = 26.8

NATURE COMMUNICATIONS
IMPACT FACTOR =17.6

THE LANCET INFECTIOUS DISEASES
IMPACT FACTOR = 71

ANNALS OF INTERNAL MEDICINE
IMPACT FACTOR = 51.6

Bell's palsy following vaccination 

with mRNA (BNT162b2) and 

inactivated (CoronaVac) SARS-

CoV-2 vaccines: a case series and 

nested case-control study

Multimorbidity and adverse 

events of special interest 

associated with Covid-19 

vaccines in Hong Kong

Carditis following Covid-19 

vaccination with messenger RNA 

vaccine (BNT162b2) and 

inactivated virus vaccine 

(CoronaVac): a nested case-

control study

COVID vaccine 
Publication Highlights

Myocarditis Following COVID-19 

BNT162b2

Vaccination Among Adolescents 

in Hong Kong



Introduction to our research team
and research themes



Children Mental Health
Lancet Psychiatry Lancet Child and Adolescent Health

Lancet Psychiatry



Maternal health and outcomes of children
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