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One of the World’s best equipped research laboratories for understanding the origins and consequences of disease 

BIOINFORMATICS AND DATA VISUALIZATION

Computational Medicine, Informatics and Data Visualization

Living with COVID could be harder than we think: Understanding SARS COV-2 infections in Individuals and Populations

“We acknowledge that we are  working on the
Whadjuk Noongar Boodjar and pay respect to all

Noongar people and elders past, present and emerging”



PHENOME



The International Phenome Centre Network
(2021)

Metabolic technology, protocol and method harmonization
to facilitate database sharing and International Big Data mining and

to address the Global Challenges of Unmet Medical Need….

IPCN AND GLOBAL UNMET MEDICAL NEEDS
COVID-19

Pandemic Disease Threats (Zoonoses)
Diabetes

Obesity and Malnutrition
Healthy Diet and Preventive Medicine

Cancer Stratification and Treatment Optimization
Anti-microbial Resistance

Healthy Aging and Dementias
Stroke and Cardiovascular Diseases
Global Warming-Health Interactions
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COVID-19 Facts
• A Systemic disease caused by the SARS CoV-2 b-coronavirus (very like SARS1)

Dangerous new variants, infectivity, incubation times, testing and vaccine issues?

• Unmitigated, COVID-19 is ca. up to 60 X more deadly than Flu – and can be passed on 
asymptomatically by aerosol transmission….

• Incubation period variable 2-12 days for Wuhan variant (newer variants are faster) Time from 
first symptoms to severe disease takes 8-10 days…..Poorly understood for new variants….Delta 
(especially Delta plus) is faster and more infectious…

• Much more than just a lung disease - complex multi-system organ failure- affects children and 
adults,  but lung severity increases with age and background ‘conditions’…. COVID makes 
everything you have got worse!

• Complex, incomplete and partial recovery is common- Long COVID and Post-Acute COVID-19 
Syndrome (PACS). Long COVID can affect anyone and is not simply related to severity.



Complications and Variations

Acute respiratory illness
(mild to severe)

Micro-embolism
Gastrointestinal symptoms

Dyserythropoeisis & Porphyria
Liver Dysfunction

Diabetes Adults/Kids
Cardiovascular/Heart

Renal damage
Neurological/Stroke
Skin Rashes/Sores

Kawasaki-like disease
Multiple Inflammatory Syndrome
Recovery- if so from what?
PACS and Long-term effects

Multiple Possible Time Frames of Diagnosis, Prognosis and Therapeutic Intervention Monitoring



Mitochondrial damage?

WHAT DETERMINES SEVERITY?
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Older people were vaccinated earlier in UK (and Australia)…
So now the new infective variants are in UK they have lower protection
But without any vaccination it would be ten times worse!!
BOOSTERS ARE REQUIRED! AND TUNED TO NEW VARIANTS…
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COVID + higher

COVID + lower

Variable Importance Plot for Combined Amino Acid/Biogenic Amine 
Tryptophan-Kynurenine Pathway an Analysis
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WA 3 month/6-month COVID-19 Follow-up Study in Non-Hospitalized Patients
(57% still symptomatic)

Comparison of Early Phase Symptoms vs Persistent Symptoms (same Patients)
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Many patients are NOT biochemically recovered-
with persistent COVID-positive biomarkers

Amino acid-OPLS-model
Blue-follow-up
Green- Healthy

Lipoprotein-OPLS-model



Neuro-inflammatory
Liver/Kidney

Univariate
Metabolic Analysis of

3 month follow up
WA patients

Can we measure recovery
from COVID-19 by

Measuring return to
normality of

perturbed metabolites?

Red = mainly not recovered
Blue = mainly recovered

DiabetesNeuro-disorders
Energy metabolism

Liver/Heart
Dysfunction

Cardiovascular
Atherosclerosis risk Acute inflammatory processes

Cellular immune
activation



COVID-19 - What we know from ANPC studies so far…
DISEASE DETECTION BY PLASMA PHENOCONVERSION: A series of Phenoconversion Models 

give High 95-99% sensitivities (low false negatives and false positives) –
SEVERITY PREDICTION IS POSSIBLE FROM EARLY SAMPLES…..

METABOLIC DATA REVEAL A COMPLEX MULTI-ORGAN SYSTEMS FAILURE PATTERN:
Diabetes, Liver Dysfunction, Porphyria, Renal Damage, Acute Systemic Inflammation, 

Cardiovascular and Atherosclerotic signatures, Neurological damage- Possible links to Chronic 
Fatigue Syndrome, Anosmia, sudden onset deafness etc.

“RECOVERY” FOR COVID-19 HAS BEEN REDEFINED FOR THE WHOLE SYSTEM:
“Recovery” varies between individuals from weeks to months or not at all. Reversibility can be 

directly assessed and potentially linked to other long term health effects and disease risks
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