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Veterinary Diagnostic Laboratories 
Comprehensive Diagnostic Service, Teaching, and Discovery

(Full-Service, Fully Accredited, Tier 1 Lab in USDA NAHLN)

Processing  > 100,000 cases/year from livestock producers for across US
Applying world-class technology to solve real-world problems



Network of Interdependent Relationships to 
Improve & Protect Animal Health, Public Health, and Food Supply 
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ISU VDL Diagnostician receives the case 
from the local veterinarian

Select diagnostic tests based on 
history and gross lesions

Results coordinated to 
arrive at a diagnosis
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Transmit diagnosis to and assist local veterinarian with intervention 
strategies and establishment of best practices
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Comprehensive Diagnostic Service, Teaching, and Discovery



Distribution of ISU VDL’s ≈ 120,000 Cases 
Accessions Last Year 

95% of Diagnostic Services → Food Animal Agriculture

Overnight Shipping, Same Day Testing, National in Scope



Molecular Diagnostics

• Gel-based PCR
• Real-time PCR *
• Sanger (target genes)
• NGS (whole genome)

• Influenza A
– Screen
– Subtype
– Sequence

• Bacteria / AMR
– NGS 

> 100 different PCR/sequencing tests, ~700K tests/year



Bacterial Dx in Cases of Type A Influenza in Swine
(ISU VDL 2019 – 2022)



Bacterial Diagnosis & Susceptibility
(Testing Process)

# 1. Samples to Plates # 2 Culture & Isolate 3. Maldi Prep

4. Identification 5. Sensititre™ 6. Interpretation of Susceptibility

Culture ~ 100,000 diagnostic specimens / year



Antimicrobial susceptibility Results 
Ampicillin 
Ceftiofur 
Clindamycin 
Enrofloxacin 
Florfenicol
Penicillin 
Sulfadimethoxine
Tetracycline 
Tiamulin
Tildipirosin 
Tilmicosin 
Trimethoprim/Sulphamethoxazole 
Tulathromycin 
Tylosin (Tartrate/Base)

*Interpretation / MIC
S / <=0.2500  
S / <=0.2500  
NI / <=0.2500

S / 0.2500 
S / 2.0000 

S / <=0.1200 
R / >256.0000 

R / >8.0000 
S / 2.0000 
R / 8.0000 
S / 8.0000 

S / <=2.0000 
S / <=8.0000 
NI / 1.0000 

Bacterial ID: Streptococcus  suis. 

Bacterial Diagnosis & Susceptibility
(Case Report)



Sample of 2021 Susceptibility Results
(of the 3 most commonly isolated bacteria in cases of Type A influenza in swine) 

~ 9,000 susceptibility tests on isolates of swine origin / year

Antibiotic Streptococcus suis Glasserella parasuis Pasteurella multocida 
(Type A)

Ampicillin 95% (1397) 94% (908) 96% (196)
Ceftiofur 93% (1396) 98% (908) 95% (196)

Clindamycin 10% (1397) 4% (908) 0% (196)
Enrofloxacin 93% (1397) 96% (908) 99% (196)
Florfenicol 95% (1396) 98% (908) 95% (196)
Gentamicin NI NI NI
Neomycin 28% (1396) 39% (908) 90% (196)
Penicillin 81% (1397) 57% (908) 96% (196)

Spectinomycin NI NI NI
Sulfadimethoxine 42% (1396) 71% (908) 42% (196)

Tetracycline 4% (1397) NI 36% (196)
Tiamulin 75% (1396) 96% (908) 66% (196)

Tildipirosin NI NI 99% (196)
Tilmicosin 19% (1396) 88% (908) 92% (196)

Trimethoprim/Sulphamethoxazole NI NI NI
Tulathromycin NI NI 98% (196)

Tylosin (Tartrate/Base) NI NI 0% (196)



Streptococcus suis
(% Susceptible)



Glasserella parasuis
(% Susceptible)



Pasteurella multocida type A
(% Susceptible)



Use of Diagnostics in Swine Medicine
(Herd Health Management)

• Extensive
• Proactive  

– > 85% of dx for preventative medicine
• Drive Population Level Decision Making

– Managing health of herds, flows, & regions
– Inform individual treatments

• Epidemiology & Population Medicine 
– Pathogen level status & immunity  
– Sequencing & bioinformatics

~ 90,000 case submissions and ~ 1.4M dx tests /year



Challenges & Needs in Pandemic Scenario
(National in Scale) 

• Industry, State, & Federal Partnerships

• Funding  (Surveillance, Response, Recovery)
• Lab Infrastructure & Capacity
• National Animal Health Lab Network

Novelties: Bi-directional movement of Influenza, Susceptibility testing, Veterinary Break-Points 
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