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Why do we validate diagnostic tests?
CONSEQUENCES

• Results of False Positives (lack 
of specificity)

• Results of False Negatives 
(lack of sensitivity)

• Results of lack of test 
reproducibility and robustness



Test fitness for purpose – who uses it and when?
• Research –tests developed by 

researchers for taxa id
• Regulatory screening tests show 

‘freedom from’ (expert lab)
• General surveillance testing for 

absence/presence of a suite of 
pests and pathogen of concern 
(many labs)

• Diagnostic test of infected material 
(diagnostic lab)

• Delimiting survey (specificity to 
genus level many labs)

• Regulatory test to confirm and 
respond to new outbreak

Groth-Helms, et al., 2023 
https://doi.org/10.1094/PHYTOFR-05-
22-0059-FI
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History and Future of DAVN

APS 
Biosecurity 
and Microbial 
Forensics 
Interest Group

2016

APS Workshop 
on Diagnostic 
Assay 
Validation

2017

Principles of 
Diagnostic 
Assay 
Validation..PH
P 19:272-278

2018

USDA Seed 
Grant 
Diagnostic 
Laboratory 
Network

2019

USDA Grant – 
Diagnostic 
Assay 
Validation 
Network

2022

APS 
PhytoFrontiers 
Focus Issue on 
DAVN

2023

APS-DAVN 
Webportal 
design

2023

APS 
PhytoFrontiers 
Focus Issue 
DAVN II

2024

2025

APS DAVN 
Committee 
launch

2026

DAVN.org 1.0 
completion



Complexity in 
the US

Challenges and Opportunities



Land Grant 
Universities 



National 
Plant 

Diagnostic 
Network



National Clean Plant Network 
Centers



State and 
Federal 

Regulatory
Actors 



2020 USDA Seed Grant 

• Objective: to develop consensus for a national and sustainable 
system for Plant Disease Validation Research.

• Meetings: over 1500 volunteer person hours
• Committees

• Validation methods and standards 
• Laboratory test developers and researchers
• Taxonomic experts and reference collection holders
• Communications and IT platform planners

• Output: successful project proposal with USDA NIFA for $1 mio to 
develop the Diagnostic Assay Validation Network in 2022.
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DAVN ecosystem: producers, governments, academia

Plant 
protection 

community

Regulated
industries

Test 
validators Test 

developers

Reference 
collection 
managers

Testing lab 
users

Taxonomic 
experts

Regulators Researchers



Integrated 
assay 

developers & 
support 
systems

Tools for 
assay 

development 
and 

validation

System of 
integrated 
labs and 

collections

Feedback 
system on  
diagnostic 

assay 
performance

DAVN Vision

Coordinated system for 
diagnostic assay 

development and validation

Performance 
metric terminology 

and 
reporting 

standards

Resources for 
diagnostic assay 

validation



Aim: Determine usage of validation 
terminology in publications about test 
development

 

Approach: Reviewed 115 peer-reviewed 
papers from 34 journals categorized by 
stated purpose and validation metrics

Key findings: only 1 study reported on 5 of 
6 validation metrics

Conclusions: Few papers explicitly 
referenced formal validation standards; 
many used ad-hoc validation schemes; Core 
metrics were incomplete or absent

State of the Field Plant Pathogen Diagnostic Assay Development 
and Validation in Research Publications – 2015-2025 10.1094/PHYTOFR-05-22-0054-FI

      Sharma and Luster 2023
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Standardizing test validation language and reporting
• Phytofrontiers article: Groth-Helms et al., 2023. Terminology and 

Guidelines for Diagnostic Assay Development and Validation 
https://doi.org/10.1094/PHYTOFR-05-22-0059-FI

• APS journal instructions to authors: Research manuscripts should 
give focus to assay validation parameters and explicitly state the 
purpose of the assay, assay fitness for the purpose, and which of 
the following validation parameters were addressed and 
how: analytical specificity, diagnostic specificity, analytical 
sensitivity, diagnostic sensitivity, repeatability, and 
reproducibility. 

• Tools and terminology: Groth citation when tools are used
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SPECIAL 
ISSUE 2023: 
The Science 

of Getting It 
Right

The Need and a 
Vision for a 

Diagnostic Assay 
Validation Network

Perspective: State 
of the field of plant 

pathogen 
diagnostic assay 

development and 
validation

VALITEST: an EU 
Project on 

Validation of 
Plant Pest 

Diagnostics
Communications 

Ecosystem to 
Support the Assay 

Validation 
Community: A 

Concept

Knowledge Gaps, 
Research Needs, 

and Opportunities 
in Plant Disease 

Diagnostics Assay 
Development and 

Validation 

Terminology and 
Guidelines for 

Diagnostic Assay 
Development and 

Validation: A 
Proposal for Best 

Practices

Phytofrontiers Special Issue 2023

Analytics
26 articles published
Whole issue downloads – 780 times
Articles download – 62131
Citation - 250



Phytofrontiers Special Issue 2025

SPECIAL ISSUE - 2025 
Diagnostic Assay 

Development and 
Validation: The Science of 

Getting It Right II

How Controls Improve 
Diagnostic Assay 

Performance: Hitchhiker’s 
Guide to Diagnostic Assay 

Controls

Diagnostic Assay Validation 
Network (DAVN) Progress and 

Evolution

A 2023–2024 Literature 
Review of Validation 

Standards and Diagnostic 
Accuracy

Analytics
17 articles published
Whole issue downloads – 226 times
Articles download – 12377
Citation - 36



Test controls – IPPC types definitions, rationale, examples 
Martin, et al., 2025. How Controls Improve Diagnostic Assay Performance.

https://doi.org/10.1094/PHYTOFR-10-24-0118-FI
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Motivating test development and validation 
research – a second publication for authors

Research article format Work instruction format



Research to 
Work Instruction

Research publication
• Abstract

• Introduction
• Description of problem
• Review of relevant literature
• Hypothesis to be tested

• Materials and Methods
• Isolates used
• Gold standard comparison
• Target/primer/probe selection
• Sampling
• Testing
• Optimization

• Results

• Discussion

• Literature cited

Work Instruction
• Purpose/use of the test

• Test components 
• Primers or probes
• Reagents & supplies
• Controls

• Procedure
• Sample collection
• Sample prep
• Reaction set-up
• Data interpretation

• Performance summary
• Diagnostic sensitivity
• Specificity
• Limit of detection

• QC and troubleshooting, Safety and storage 
considerations

• References



Webpage – https://www.apsnet.org/DAVN/ 
DAVN updates - https://forms.scisoc.org/davn-info/

DAVN mailbox - DAVN@scisoc.com

https://www.apsnet.org/DAVN/
https://forms.scisoc.org/davn-info/
https://forms.scisoc.org/davn-info/
https://forms.scisoc.org/davn-info/
mailto:DAVN@scisoc.com


Validating HTS test data (MiFi® e-probes for 
citrus pathogens of regulatory concern)

Citrograph Magazine 
Spring 2024



Using DAVN calculators for HTS test validation
Citrus exocortis viroid (CEVd-30-C)

User Sample PCR call p-value MiFi call

1 1 + 5.65E-15 positive Repeatability within user Precision across users

2 + 1.96E-01 positive 100% 100%

3 - 0.195683 negative

4 + 2.66E-11 positive

2 1 + 5.73E-13 positive

2 + 0..0037 positive

3 - 0.195683 negative

4 + 2.66E-11 positive

3 1 + 2.66E-11 positive

2 + 1.96E-01 positive

3 - 0.195683 negative

4 + 2.66E-11 positive



Statistical analysis for validation of HTS test data 
using Electronic Diagnostic Nucleic Acid Analysis
• Nascimento, D. M., Wang, H.; Ribeiro-Junior, M. R, Campos, R., 

Bodaghi, S., Espindola, A.; Vidalakis, G.; and Cardwell, K.F. 2025. 
Development and validation of a suite of e-probes for Electronic 
Diagnostic Nucleic Acid Analysis (EDNA) of imported citrus budwood 
for 30 citrus pathogens of importance to the U.S. PhytoFrontiers V.2 
https://doi.org/10.1094/PHYTOFR-12-24-0140-FI

• Dang, T., Wang, H., Espíndola, A. S., Habiger, J., Vidalakis, G., & 
Cardwell, K. 2022. Development and statistical validation of e-probe 
diagnostic nucleic acid analysis (EDNA) detection assays for the 
detection of citrus pathogens from raw high throughput sequencing 
data. PhytoFrontiersTM. https://doi.org/10.1094/PHYTOFR-05-22-0047-
Fl
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Thank you to the 
organizers of this 
conference for the 
invitation.

And to YOU for 
listening!
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