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Respiratory viruses: 17 billion p.a. pre 
pandemic1

1. doi: 10.1016/j.eclinm.2021.100986
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1. Ryu S, Chun JY, Lee S, Yoo D, Kim Y, Ali ST, Chun BC. Epidemiology and Transmission Dynamics of 
Infectious Diseases and Control Measures. Viruses. 2022; 14(11):2510. https://doi.org/10.3390/v14112510

Health outcome presentations
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Exposures: 

Viruses & Environmental

Health Outcome 
Data

Associations between exposures 
and health outcomes.



Capturing exposures

1. https://www.ausdiagnostics.com/respiratory-pathogens/



Capturing exposures

>4 M



Capturing outcomes

EHR/VAED statewide

EHR/VEMD statewide
Synsurv

Synsurv

School absenteeism
Child care absenteeism

Synsurv
Patron



Febrile seizures – RSV, Flu, hMPV DOI: 10.1186/s12887-022-03222-4  / Chilblains- SARS-CoV-2 
DOI: 10.1371/journal.pgph.0000488 / Paediatric hepatitis – multiple viruses  DOI:10.1097/INF.0000000000003828  / 
Kawasaki Disease- in press JMIR PH&S / Asthma- ESPID 2023

https://doi.org/10.1186/s12887-022-03222-4
https://doi.org/10.1371/journal.pgph.0000488
https://doi.org/10.1097/inf.0000000000003828


What is Snotwatch?
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Virus Data
Kawasaki 
Disease

Associations between viruses 
and clinical presentations.



Cause unknown

No diagnostic test

Outcomes 
improved with IVIG



Infective trigger is likely

Seasonality suggested

Differentiating Kawasaki 
Disease from PIMS-TS*

Rationale
Kawasaki 
Disease

*PIMS-TS: Paediatric Inflammatory Multisystem Syndrome Temporally associated with 
SARS-CoV-2. Also called MIS-C (Multisystem Inflammatory Syndrome in Children)





When?

Jul 
2011-Nov 

2021



Independent Datasets

Kawasaki 
Disease

1,081 
Presentations

Respiratory 
Multiplex PCR

153,153 
positive 
PCR tests



Methodology
Data Visualisation: Graphing 

and Mapping

Statistical Analysis: 
Spatiotemporal Associations
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Virus 2011-2019 Risk Ratio 

(99%CI)

P-value 2020-2021 Risk Ratio 

(99%CI)

P-value

Adenovirus 1.06 (0.87-1.30) 0.45 0.96 (0.45-2.07) 0.89

COVID-19 - - 1.00 (1.00-1.00) 0.15

HMPV 1.52 (1.27-1.82)* <0.0001 0.99 (0.92-1.07) 0.78

Influenza A 1.12 (0.99-1.26) 0.02 1.03 (0.91-1.18) 0.49

Influenza B 1.02 (0.91-1.13) 0.71 1.00 (1.00-1.00) 0.37

Parechovirus 1.00 (1.00-1.00) 0.20 1.00 (1.00-1.00) 0.55

Picornavirus 0.91 (0.70-1.18) 0.34 1.21 (0.70-2.10) 0.38

Parainfluenza 1.01 (0.93-1.10) 0.76 1.01 (0.78-1.32) 0.92

RSV 1.43 (1.17-1.73)* <0.0001 1.16 (1.00-1.35) 0.01

Spatiotemporal analysis



Interpreting the Findings

TEMPORAL PATTERNS 
No seasonality identified.

CHANGES TO KAWASAKI DISEASE PATTERNS PRE- AND 
DURING PANDEMIC     Support transmissible triggers.

VIRAL ASSOCIATIONS
Kawasaki disease is more likely in peak HMPV and RSV seasons.

COVID-19 PANDEMIC
SARS-CoV-2 is not a culprit.



Relatively large cohort

Granularity of spatial 
component

Includes pre- pandemic 
and pandemic years

Association 
not 

causation

Skewed 
viral PCR 
coverage



Hepatitis and Adenovirus Clusters
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A

B



Results: Hepatitis (non A/B/C/E)
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Virus 2011-2019 Risk Ratio 

(99%CI)

P-value 2020-2022 Risk Ratio 

(99%CI)

P-value

Adenovirus 0.77 (0.66-0.90)* <0.0001 1.04 (0.54-2.02) 0.88

COVID-19 - - 1.01 (0.99-1.03) 0.17

HMPV 1.44 (1.25-1.67)* <0.0001 0.98 (0.83-1.16) 0.79

Influenza A 1.42 (1.28-1.57)* <0.0001 1.00 (1.00-1.00) 0.58

Influenza B 1.23 (1.13-1.34)* <0.0001 1.00 (1.00-1.00) 0.35

Parechovirus 1.00 (0.00-1.00) 0.99 1.00 (1.00-1.00) 0.55

Picornavirus 1.90 (1.54-2.35)* <0.0001 6.70 (3.67-12.22)* <0.0001

Parainfluenza 1.48 (1.32-1.68)* <0.0001 1.12 (0.86-1.44) 0.27

RSV 1.90 (1.63-2.22)* <0.0001 1.44 (1.23-1.69)* <0.0001
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