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SECTION B: RESEARCH PLAN 

Title of Proposed Research
The impact of SARS-CoV-2 variants of concern on disease 
severity of children 

Is this a re-submission of a previous application to the 
COVID-19 DAC? If yes, provide the submission date of the 
previous application.

No

Summary of Research in Lay Language (suggested ~ 100 words)

We have established a COVID in Kids Consortium (CKC) and are attempting to do a meta-analysis 
of datasets available on COVID in children across the globe. This international collaboration aims 
to perform a global investigation as to whether the 
SARS-CoV-2 variants of concern are more severe in children compared to the ancestral virus. 
Specify, this research proposal will have two aims: 
1. To access what effect the SARS-CoV-2 variants of concern (VOCs) have on children in terms of 
COVID-19 disease severity across multiple countries. 
2. To investigate whether the comorbidities that alter disease outcomes with SARS-CoV-2 VOC 
are different to the ancestral virus in children. 

Summary of Research Objectives and Scientific Value (suggested maximum 400 words)

The primary objective of this study is to obtain the latest and most accurate evidence as to what 
effect the SARS-CoV-2 VOCs have on children in terms of COVID-19 disease severity (as 
determined by symptomology, oxygen usage and in-hospital mortality) across multiple countries, 
with a meta-analysis of site-specific data. To access what effect the SARS-CoV-2 VOCs have on 
children in terms of PIMS-TS across multiple countries.  The secondary objectives are to 
investigate whether the comorbidities that alter disease severity (as defined above) with SARS-
CoV-2 VOCs are different to the ancestral virus in children. 

Given the emergence of COVID-19 and its mutations have unceasingly emerged in the circulating 
viruses, this study seeks to investigate whether, in hospitalised children, the SARS-CoV-2 variants 
(such as Delta and Omicron) result in increased morbidity and mortality, and whether there are 
risk factors for severe outcomes. 

Primary and Secondary Outcome Measures (suggested maximum 200 words)

The primary outcomes of interest for this study include: 
1. Symptomology
2. ICU admission (yes/no), length of ICU stay (days)
3. Treatment and support (oxygen therapy, invasive ventilation, non-invasive ventilation)
4. In-hospital death (yes/no)

The secondary outcomes of interest for this study include:
1.Symptomology
2.ICU admission (yes/no), length of ICU stay (days)
3.Treatment and support (oxygen therapy, invasive ventilation, non-invasive ventilation)
4.In-hospital death (yes/no)

Covariates: 
Sex, city/country, BMI, pre-admission medication, symptoms and signs on admission, co-
morbidities and risk factors (existing prior to admission and ongoing), medication (at any time 



during hospitalisation), Vaccination, reinfection status.

Proposed Methodology and Statistical Analysis Plan (suggested maximum 400 words)

This study will be a retrospective observational cohort study with comparison analysis and meta-
analysis. Given the emergence of COVID-19 in late 2019 and its mutations have unceasingly 
emerged in the circulating viruses since October 2020, this study will include data collected from 
three different time frames :
Time period one (T1): December 2019-October 2020, assuming this time period VOCs are not 
dominant, this will be confirmed with each specific country’s genomic surveillance data; 
Time period two (T2): December 2020-October 2021, assuming this time period VOCs are 
dominant, this will be confirmed with each specific country’s genomic surveillance data. 
Time period three (T3): December 2021-March 2022, assuming this time period VOC is Omicron, 
this will be confirmed with each specific country’s surveillance data. 

The study population includes all pediatric patients who were admitted to hospital and
tested positive by PCR for SARS-CoV-2. Information and data will be collected from
multiple international sites, including Australia, USA, South Africa, Singapore, Brazil,
Indonesia, Thailand, China, Portugal, Switzerland, Italy and UK (the international COVID in Kids 
Consortium),  but the study, including the planned meta-analysis will be performed at The 
University of Queensland (UQ).

All of the required data is set up based on the ISARIC COVID-19 Core Database. Data will include 
demographic variables date of birth, sex, clinical centre name, city/country, weight (kg), height 
(cm), Ethnicity/Race, hospital stay (days); preadmission medication; symptoms and signs on 
admission; co-morbidities and risk factors (existing prior to admission and ongoing); medication 
(at any time during hospitalisation); treatment and outcome; vaccination; SARS-CoV-2 genotype 
(VOC).

Descriptive statistics and regression analysis will be performed to assess difference between T1, 
T2, and T3 in terms of disease severity in children on all outcomes. To overcome the potential 
confounder regional variation, meta-analyses will be performed to summarise the site-specific 
effect estimates. To determine whether comorbidities alter disease outcomes with VOCs, 
outcomes will be modelled with linear regression or machine learning method (Gradient boosting 
decision tree) in pediatric patient case. Regression models will estimate crude (non-adjusted) and 
adjusted effect estimates. 

Ethics (suggested maximum 300 words)
Provide details of any approvals required by your institution to undertake this work, list reference numbers 
of any approvals, or provide clear evidence as to why no approvals are required (e.g. an extract of relevant 
the policy from your institutional ethics review board).
In addition, please give examples of which ethics guidelines you will be following with respect to delivering 
this project (e.g. you may wish to refer to general guidance such as the CIOMS/WHO International Ethical 
Guidelines for Health-related Research Involving Humans, domain-specific guidance such as the 
FATML Principles for Accountable Algorithms, or guidance specific to public health emergencies such as the 
Nuffield Council on Bioethics Research in Global Health Emergencies: Ethical Issues (as applicable).

This project (2021/HE002602) has been reviewed by the Research Ethics and Integrity and is 

https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf
https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf
https://www.fatml.org/resources/principles-for-accountable-algorithms
https://www.nuffieldbioethics.org/publications/research-in-global-health-emergencies


deemed to be exempt from ethics review under the National Statement on Ethical Conduct in 
Human Research and relevant University of Queensland policy (PPL 4.20.07).

Ethics approval of each site will be sought from the local human research ethics committees. 
There will be no capacity for re-identification of data.    

Publication and Dissemination Plan (suggested maximum 300 words)
Provide details of plans for authorship/acknowledgement of data contributors.
Provide details of timelines for publication and dissemination of research findings. 

All the authors* will be included provided they meet the International Committee of Medical 
Journal Editors’ guidelines for authorship. Authorship positions on the manuscripts will be based 
on contribution and agreed by consensus. All data contributors will be acknowledged in the 
publication.

*Some authors will be named in the manuscript and some of them will be listed as part of the 
CKC, the possibility of variations to this guideline may be discussed with CKC investigators.

The proposed completion time of this work is June 2022.  Results will be published on a high 
impact journal. 

Research Priorities Addressed (suggested maximum 300 words)
Provide details of how this research aligns with nationally or internationally set research priorities.

Large clinical studies have shown that the elderly is particularly susceptible to severe forms of 
COVID-19, but children typically experience mild symptoms when compared to adults. However, 
the growing dominance of SARS-CoV-2 VOCs has raised speculation that the epidemiology of 
SARS-CoV-2 infection has fundamentally changed. Namely, there have been suggestions children 
are more susceptible to VOCs compared to the original SARS-CoV-2 isolate. This is difficult to 
discern using epidemiological data alone, as data are confounded by the fact that unlike adults, 
young children are not routinely vaccinated. In addition, multiple conditions increase the risk for 
severe COVID-19 but Whether these factors increase the severity of VOCs infections in children 
remain unclear. In order to improve pediatric health outcomes, we have established a COVID in 
Kids Consortium (CKC) and are attempting to do a meta-analysis of datasets available on COVID 
in children across the globe. This study seeks to investigate whether, in hospitalised children, the 
SARS-CoV-2 variants result in increased morbidity and mortality, and whether there are risk 
factors for severe outcomes. 

Collaboration and Knowledge Sharing (suggested maximum 300 words)
Provide details of how this research will collaborate, support and/or share knowledge with appropriate 
partners. The platform is particularly interested in research that builds capacity in low-resource settings.

the application is led by The University of Queensland and includes collaborative partnerships 
with the research community in multiple countries, data contributing sites include Australia, USA, 
South Africa, Singapore, Brazil, Indonesia, Thailand, China, Portugal, Switzerland, and Italy. Those 
wishing to use individual participant data included in our study will be referred back to the 
contributing sites. Meta-analysis data will be available for long-term use by future researchers 
from a recognised research institution whose proposed use of the data has been ethically 
reviewed and approved by an independent committee for access.  Consideration will be made 
regarding providing information from this meta-analysis on the Open Science Framework. Results 



will be published on a high impact journal. 

Funding (suggested maximum 100 words)
Provide details of how this research will be funded/resourced. Please name the source of funding.

The proposed work is not currently funded.

Scientific Review (suggested maximum 200 words)
If the project has been scientifically reviewed, please provide details. This could be by your institution, a 
funder/donor or review committee.

The proposed work has been reviewed by The University of Queensland.

SECTION C: DATA
Data Variables
Provide a list of the data variables required to achieve the research objectives. 
Note: Please go to www.iddo.cognitive.city to explore the interactive COVID-19 data inventory and to 
identify the variables, populations and data volumes required for your analysis. You can select the data 
variables from this inventory and copy it to this section.

We are looking for data from all pediatric patients who were admitted to hospital and tested 
positive by PCR for SARS-CoV-2 in the UK. 
Participant meet all the following criteria will be enrolled in the study:
1. Pediatric participant is aged under 18 years (<18).  
2. Has been admitted to hospital for or with COVID-19 disease including patients admitted with 
non-respiratory symptoms between December 2019-October 2020, December 2020-October 
2021 and December 2021-March 2022.  
3. COVID-19 disease has been confirmed by PCR for SARS-CoV-2. 
4. Data has been collected in an ethical manner as part of a national database or clinical auditing 
process approved by the local institution or collaboration (see Consent below) 

Data variables regarding:
Demographics
SEX (477712)
COUNTRY (477712)
AGE (461648)
AdmissionDate (454643)

Vital Signs
Temperature (199191)
Weight (16635)
Height (14316)
Body Mass Index (8382)

Healthcare Encounters
HOSPITAL (468062)
INTENSIVE CARE UNIT (444013)
INTENSIVE CARE (65)



Disposition
DISCHARGED (314907)
DEATH (104487)
TRANSFERRED (19248)
STILL IN HOSPITAL (11517)
UNKNOWN (4105)

Microbiology Specimen Test
SARS CoV2 test result (333595)

Clinical and Adverse Event
Signs and Symptoms (451178) (symptoms and signs on admission)
Comorbidities (446278) (existing prior to admission and ongoing)

Interventions
ARTIFICIAL RESPIRATION (446882)
NONINVASIVE VENTILATION (444362)
CORTICOSTEROIDS FOR SYSTEMIC USE (440556)
OXYGEN (439951)
ANTIBACTERIALS FOR SYSTEMIC USE (437372)
ANTIMYCOTICS FOR SYSTEMIC USE (436734)
RENAL REPLACEMENT (436437)
ANTIVIRALS FOR SYSTEMIC USE (434737)
PRONE BODY POSITION (434530)
CARDIAC THERAPY (434496)
IMMUNOSUPPRESSANTS (433877)
HIGH FLOW OXYGEN NASAL CANNULA (430583)
AGENTS ACTING ON THE RENIN-ANGIOTENSIN SYSTEM (400184)
ANTIINFLAMMATORY AND ANTIRHEUMATIC PRODUCTS, NON-STEROIDS (398640)
VACCINES (342096)
ANTIMALARIALS (253841)
ANTITHROMBOTIC AGENTS (253326)
CHEMOTHERAPY (246134)
IMMUNOSTIMULANTS (244671)
IMMUNOGLOBULINS (244224)
CARDIAC PACING (244224)
CARDIOPULMONARY RESUSCITATION (244224)
EXTRACORPOREAL MEMBRANE OXYGENATION (196787)
INSERTION OF TRACHEOSTOMY TUBE (186890)
OTHER RESPIRATORY SYSTEM PRODUCTS (186611)
BLOOD SUBSTITUTES AND PERFUSION SOLUTIONS (136927)
MUSCLE RELAXANTS (39043)
INTUBATION (6445)
TOTAL PARENTERAL NUTRITION (6374)

Population:

United Kingdom of Great Britain and Northern Ireland (the) 



AGE - '0-17' 


