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Recent emerging viruses
2020  SARS-CoV-2 (RNA) 2022 

Hepatitis of 

unknown aetiology

2022 Polio (RNA) 2022  Monkeypox (DNA)

2



New Virus emergence
Challenges for Diagnostics 

3

Emergency

response 

Expand 

capacity 
Viral Diversity

N
u
m

b
e
r 

o
f 
c
a
s
e
s

Not every emerging virus leads to a pandemic, but the problems of diagnostic 

preparedness remain the same in the early stages
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Phase of response Challenge Metrology readiness

Emergency New Virus 

Detected

New tests

New reagents

Quantitated Standards

Industry support for scale up

• Methodologies & platforms that can 

rapidly adapt for provision of 

reagents

• Route for liaison to industry to 

provide standards

Expanding Capacity Standards in quantity

Panels of commutable materials

Scale up methods

Documents & protocol templates

New variants Industry response to new variants Development of processes to help 

industry 

Business as Usual Improve preparedness Methodology development

Rehearsing capabilities
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Materials to develop NAAT tests

• Knowledge of viral 
genome…sequence

• Reagents/enzymes/chemicals

• Template materials
Virus particles 

Virus infected cells

VLPs

Recombinants 

Transcribed RNA

Other synthetic template

• Panels of clinical material

• Cannot distinguish between 
infectious and non-
infectious virus.
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Process of Diagnostic Test Development
Performance assessment

Materials

• Quantitated materials…probit analysis for LoD

• Different virus controls…specificity

• Stored materials taken from appropriate clinical cases (specificity)

• Blinded panel of spiked clinical materials

Assurance

• Access to quantitated standards  (RNA/virus/other)

• Purity of commercial reagents…contamination of key reagents

• Materials to assist quantitation/QC for laboratories starting to deliver a service

Documents

• Accessible documents that set out theories of assay development

• Instructions for laboratories to follow during implementation

• Template documents that can be adapted
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LoD work is critical

Need access to quantitated 

target materials

Infectious virus

Copy Numbers

Transcribed RNA



Clinical Understanding of kinetics of infection:
Limit of Detection - False Positives & Negatives
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Assurance of SARS-CoV-2 Positive and Indeterminate 

PCR Results During Periods of Low Prevalence

Public Health England



Viral Kinetics

10 Hakki et al. Early post-exposure quantitative serial viral culture in COVID-19 contacts defines the window 

and kinetics of SARS-CoV-2 infectiousness: implications for isolation policy. Nature Medicine. 2022.



Clinical Importance:
Test method sensitivity 

LFDs Loop Amp
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GAP IV

• No propagative activity

• Destroy/transfer all PIMS

• No storage of polio containing 
materials

• No use of nucleic acid

• Need surrogate templates

ACDP

• Sabin 1 and 3 ACDP 2

• Sabin 2 ACDP class 2

• Can propagate under appropriate 
condition

• Can hold materials

• Can work with nucleic acid

• Can use virus materials

Biorisk Management: Implications for assay development
Example polio

12



13



Acknowledgements

14

UKHSA Virology Reference Department

WHO Reference Laboratory Network

UKHSA regional laboratories

NIBSC

Molecular Diagnostics team (Joanna Ellis)

Serology & Virus isolation (Robin Gopal)

Regional Laboratories (Martin Curran)

UKHSA Incident Management team

Respiratory Virus Unit – UKHSA Colindale


