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The diagnostic “pipeline”

Initial observation

Vet examination

Sample collection

Sample shipment

Processing / testing

Result reporting 
and decision 

making



“modern diagnostic methods including pen-side tests – need to be developed 
that can shift the burden of diagnosis to veterinarians on the farm (2002)”. 



Desirable Test Characteristics

Decentralised 
test characteristics

Rapidity

Ease of use

Compatibility

Cost of test

Sensitivity

Specificity



Antigen-lateral flow device

 Simple to use
 Rapid (~10 mins)
 Disposable
 Highly portable
 Inexpensive
 Commercially available

Ideal POCT: rinderpest

Release pad Absorbent pad

Clinical 
sample

CONTROL LINE
(Contol +)

anti-Ig reagent

Colloidal gold latex 
beads coated with 
FMDV-specific Ab

TEST LINE 
(FMDV +)

anti-FMDV antibody
S

T C

Ruptured lesion

 Sensitivity
 Limited sample types



Fowler et al. The Pirbright Institute

Store and transport 
samples

Antigen-lateral flow device



Mobile rRT-PCR
 Sensitive

 Use of accredited assays
Established technology

 Battery operated
No need for mains

 Getting quicker
> 1 hour 30 (rRT-PCR)

 Lyophilised reagents

 Serotyping possible

 Cost
 Bio-containment

1)

2)



Mobile rRT-PCR – simple sample prep

Extraction

Crude
methods

Ruptured lesion



Isothermal alternatives

 Simplified machinery

 Sensitive

 Battery operated

 Rapid
10 minutes RPA
30 minutes LAMP

 Lyophilised reagents

 LAMP – crude samples

 Serotyping difficult
 Bio-containment

LAMP RPA



Isothermal alternatives
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TEST LINE
Anti-Flc antibody

CONTROL LINE*
Anti-Ig antibody

Anti-biotin 
antibody linked 
to latex beads Biotin

Flc



Assays in action

OUTBREAK CHASING



Case study - East Africa
• Seven FMDV serotypes – four commonly circulate in pool 4

Last reported 2004 (Kenya)



• 10 farms
• 60 cattle
• Three sample types
• 145 samples
• Comparison of LAMP 

against Enigma FL

VS

Field evaluation: rRT-LAMP

http://www.fao.org/ag/againfo/commissions/eufmd/commissions/eufmd-home/en/
http://www.fao.org/ag/againfo/commissions/eufmd/commissions/eufmd-home/en/


Field evaluation: rRT-LAMP

1:5

1:10 1:10



Field evaluation: rRT-LAMP

16 samples
30 minutes

1 sample
1 hour 30 minutes

Of 13 +ve’s (LAMP 
and PCR), 8 were 

+ve by Ag-LFD



VS

• 78 cattle
• 144 samples
• 13 farms
• Four sample types
• Comparison of field and 

lab based PCR

Field evaluation: rRT-PCR



Field evaluation: rRT-PCR



Field evaluation: rRT-PCR



Initial evaluation: typing rRT-PCR

4 serotypes; 1 well



The “on-farm” diagnostic pipeline
Initial observation

Sample collection

Sample testing

Decision making

Ag-LFD
Rapid confirmation of 
positive lesions and 
sample selection

RNA extraction
For confirmation of 
negatives

Lyophilised reagents
• Pan-serotype specific 
• Serotype specific
• Look-a-likes 

Molecular platform
Serotyping, sensitivity 
and other samples

Transport to laboratory
Sequencing and virus 
recovery



Challenges of implementation

R&D Routine 
use

Quality assurance
• OIE manual
• Outside of ISO 17025
• Acceptance of test data
• Secondary cases?

Commercial sector
• Investment
• Viable markets (need and 

affordability)

Diagnostic strategy
• What test / who runs it?
• Training requirements
• Stakeholder access to tests
• Reporting and storing test results



Future directions and innovations 

Sequencing technologies

Automation

Disposable consumables

Micro- and nano- technologies
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