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Stable-side tests in 
ambulatory equine practice
Sanne Wilmink

Benefits of testing stableside

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

Tests to consider in first opinion practice
Available tests

• SAA

• IgG (neonates)

• Lactate

• Urine analysis (dipstick)

• Glucose, Triglycerides, refractometer

• Insulin

• (Other available tests; worm egg count, faecal occult blood, 
PCR tests)

SAA – serum amyloid A
What and why

• What is it

• Acute phase protein, made by liver

• normally in plasma in low or undetectable concentrations

• Inflammation: rapidly raise x10, often >x100

• Usefulness – inflammation or not

• SAA marks inflammation not infection
• pro-calcitonin is used in humans and specific for infection (even 

bacterial infection not viral)
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SAA – serum amyloid A
How to

• Whole blood

• BloodCaptor

• 10 minutes

• Approx £20

SAA – serum amyloid A
Are antibiotics the answer?

• Early intervention when needed

• Avoid antibiotics when not needed
• Use and duration

• Coughing horses

• Quiet foals

• Swelling joint?

SAA – serum amyloid A
Antibiotics use…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

SAA – serum amyloid A
Sepsis in neonates 

• EVJ 2021 - Bonnie Barr
• SAA in equine neonates, hospital population

• Group of septic (+ve blood culture or high modified sepsis score) vs 
sick non-septic (neonatal maladjustment, orthopaedic, diarrhoea) vs 
healthy foals (came in with mum)

• SAA slightly raised (mean 1.5 ug/ml) in sick non-septic

• SAA much raised in septic foals

• Use 100 as a cut-off.

• In podcast mentions SAA going up after giving plasma.
• Not found by Megan Palmisano in 2023

SAA – serum amyloid A
Sepsis in neonates 

• EVJ 2021 - Bonnie Barr
• SAA in equine neonates, hospital population

• Group of septic (+ve blood culture or high modified sepsis score) vs 
sick non-septic (neonatal maladjustment, orthopaedic, diarrhoea) vs 
healthy foals (came in with mum)

• SAA slightly raised (mean 1.5 ug/ml) in sick non-septic

• SAA much raised in septic foals

• Use 100 as a cut-off.

• In podcast mentions SAA going up after giving plasma.
• Not found by Megan Palmisano in 2023

TAKE HOME MESSAGE

• There was a 93.7% probability of the foal being categorized healthy vs. septic when SAA 
concentration ≤ 100 ug/ml 

• Taken together with physical exam and history, the SAA point-of-care testing device used in 
this study can be a valuable resource for veterinarians when initially evaluating neonatal 
foals

Serum Amyloid A as an aid in Diagnosing Sepsis in Equine 
Neonates

Barr B and Nieman NM (2021)
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IgG – Immunoglobulin G
What and why

• What is it

• Antibodies, part of adaptive immune system

• Foals are born without (epitheliochorial placenta)

• Intake via colostrum in first 24 hrs

• Failure of passive transfer?
• Due to various factors
• < 400 mg/dl, <800 mg/dl

• Revalidation Rachel Liepman, 2015

IgG – Immunoglobulin G
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

IgG – Immunoglobulin G
How to

• ELISA / SNAP
• High PPV
• Ambulatory, clean yard (vs hospital)

• Lower risk disease with FPT
• NPV higher here
• Treat if <400 (Wilkins et al. 1994)

• Range
• <400
• 400-800
• >800

IgG – Immunoglobulin G
How to

• Whole blood

• BloodCaptor

• 5 minutes

• Approx £25

IgG – Immunoglobulin G
Reliability of Sidekick

• Validation paper
• 6 samples, run in triplicate

• M&M does not specify 
BloodCaptor use

• Good linearity

• In practice…

• Timer
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IgG – Immunoglobulin G
Reliability of Sidekick

• Validation paper
• 6 samples, run in triplicate

• M&M does not specify 
BloodCaptor use

• Good linearity

• In practice…

• Timer

Lactate 
What and why

• What is it

• Cell metabolism; glucose –> pyruvate –>
• EITHER mitochondrial, with oxygen, -> lots ATP
• OR no oxygen, -> lactate 

• Usefulness – sensitive marker of tissue hypoxia
• Poor tissue perfusion or excessive use oxygen/energy
• (Some drugs can cause elevation, and in people genetic causes)
• Sport context

• Happens fast, and recovery fast (esp liver lacate -> glucose)

Lactate 
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

Lactate 
How to

• Blood, peritoneal fluid etc

• Test strip

• 2-5 minutes

• Approx £3

Lactate 
Interpretation and use

• Clinical picture

• Prognosis
• Normal up to 2 mmol/L

• Dehydration 2 – 4 mmol/L

• Cut-off for poor prognosis; 6 -7 mmol/L
• >7 is not a definite death!

• SERIAL MEASUREMENT
• Possible to use 20 minute interval

Dipstick – urine analysis 
What can you measure

• NOT overall renal health
• Specific info for clinical picture

• Myoglobin – severity rhabdomyolysis
• Unclear myoglobin vs hemoglobin vs erythrocytes

• Glucose
• Pre-renal (severe physiological stress, neoplasia, diabetes, 

medication) or renal (tubular dysfunction)
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Dipstick – urine analysis 
What can you measure

• Protein?
• False positives

• Protein : creat ratio to account for dilution

• Leukocytes?
• Not demonstrated that dipstick will be reliable for equine WBC

• Older samples leukocytes may lyse

Dipstick – urine analysis 
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

Dipstick – urine analysis 
How to

• Urine
• OTHER SAMPLES???

• Test strip

• 2 minutes

• Approx £0.10

Glucose, triglycerides 

• Handheld monitor

• Glucose
• In context with insulin in laminitis
• Intestinal absorption

• Curve – stableside?

• Human meter vs equine validated
• Intra/extracellular distribution

• Triglycerides
• Obesity and anorexia/diet monitoring

Refractometer

• Specific gravity, protein
• Serum (stableside?)

• Urine (Stableside?)

• Collostrum
• Good s.g. does NOT always mean good IgG!

Insulin

• What is it

• Hormone from pancreas, regulate blood glucose

• Usefulness – in context of laminitis
• Insulin dysregulation

• Laminitis risk

• Suitability of current diet
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Insulin 
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration (diet suitability) 

Indication of severity (risk laminitis)

Insulin 
Stableside test

• Available in USA

Other available tests

• worm egg count

• faecal occult blood

• PCR tests

Worm egg count and PCR 
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

Faecal blood
Test Stableside because…

Rapid result

Find ‘pieces of puzzle’ for clinical picture

Track progress or deterioration 

Indication of severity – referral needed?

Silver 

• Initial diagnosis peritonitis
• Clinical signs and full blood profile

• Referral, then discharge

• Stableside tests: Lactate, SAA

• Further workup – peritonitis

• Over days all blood and peritoneal values near normal
• except SAA -> look for alternative source of inflammation

• Thrombophlebitis
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Bacteria are always waiting to spring a surprise…

“To a bug, the horse is just the 
swamp it lives in.”

Imagine the 
unimaginable: 

“A World Without 
Antibiotics”

• We often [?always] take antibiotics for granted
• An annoying throat infection, a minor skin wound 

that's getting a little red and puffy – often, our first 
thought is, "maybe I need some antibiotics." 

• Antimicrobial drugs have become such a cornerstone 
of modern healthcare

• WHAT IF…, the security of a “cure” was gone? 
• Imagine a world where these miracle drugs no 

longer worked, where even the simplest infections 
could once again become potentially fatal 

• NOT a far-fetched dystopian fantasy; it's a very real 
possibility if we fail to act on antibiotic resistance

• Challenge largely caused by failure of antimicrobial 
stewardship (AMS)

• VET / DOCTOR / PHARMACIST
• OWNER EXPECTATIONS

. Key consequences of a world without antibiotics:
• Increased mortality from infections: 

• Simple infections could become life-threatening again
• Antimicrobial Resistance due to antibiotic misuse/overuse has 

already led to antimicrobial resistance, making some infections 
harder to treat e.g. MRSA, VRE

• Diseases e.g. tuberculosis, which are currently manageable, 
would pose severe human and veterinary risks

• Complications in medical/surgical procedures
• Surgeries, chemotherapy, and organ transplants rely heavily on 

antibiotics to prevent infections
• Economic burden would be substantial, with loss of 

productivity due to high morbidity and mortality
. Without effective antibiotics, these problems would escalate
1. .

A world without antibiotics is daunting 

• Antibiotics have revolutionized medicine since their discovery, 
making previously deadly infections treatable and enabling safer 
complex surgeries and treatments

• THE GOLDEN AGE OF ANTIBIOTICS IS OVER! 
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Problems
• Increasing “resistance”

• Transferred (plasmid) resistance
• ‘Superbugs’ such as MRSA

• Found in horses!

• Few new molecules
• Very expensive to develop

• Bacteria always one step in front!

Resistance

Impossible to stop resistance 
developing!
• Natural consequence of adaptation
• Evolutionary fact!

So far only bacteria involved

• Helminths and protozoa also now
• No viruses involved 

• Is this simply because we have few 
effective  antiviral drugs?

• No fungal pathogens involved YET

Factors likely to lead to resistance to antibiotics 

1. Overstating 

2. Inappropriate selection for pathogen

3. Failure to recognise specific drug susceptibility profile of bacterium 

4. Inappropriate dose & interval 

5. Irresponsible use of “protected “ drugs 

• “reserved” for specific reasons in defined species (e.g. vancomycin)

Resistance

Current efforts to limit antibiotic resistance focus mainly on 
managing / slowing down development of resistance!

Is this rational?

Is this pragmatic?  

‘FounderGuard’

• Virginiamycin

• Oral supplement

• ‘Prevents’ laminitis

• What are the implications of this approach
• Not used for anything else
• No known resistance implications?

• Is this rational antibiotic use?

• Same approach to ‘promote growth’ in 
poultry/pigs now regarded as “wrong”?  

Primary Responsibilities 
(re-) Educate yourself on how antibiotics work & how resistance develops

Rational use of current drugs

• Only use them when specifically indicated
• Therapeutically
• Prophylactically

• Use other methods of infection control
• “The solution to pollution is dilution!”
• Vaccination?

Avoid circumstances when antibiotics must be used

WASH YOUR HANDS
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Future Options 1a
‘Sterilise the world!’

• What about the beneficial bacteria
• Eliminate all pathogens!

• Without affecting symbionts!

The Germ-free Environment

•Not possible
•Not wise
•Not helpful
•Not medically sound

The Germ-free 
Environment

• Interactions between various 
microbes is probably one of the most 
important mechanisms for natural 
control
• Commensal populations control 

pathogens
• Alteration in Commensal v 

Pathogen balance biases overall 
population to pathogens
• e.g. Sheath washing fetish
• e.g. Skin “hygiene” perceptions   

The Germ-free 
Environment

• Some major infectious problems arise 
from ill-advised use of anti microbial drugs

• Salmonella
• Clostridia (esp. C difficile)
• Skin infection - repeated antiseptic 

washes

Future Options 1b
‘Eliminate the pathogens!’

• Strategy for detection / control / elimination
• Rapid identification

• Full understanding of epidemiology
• Strict quarantine  to prevent possible contacts  

• Movement controls reduces danger from endemic areas 
• Universally employed in many species.  

• Glanders (Maleomyces mallei) restricted to areas of North Africa and Central Asia.  
• Epizootic Lymphangitis (Histoplasma farciminosum)
• African Horse Sickness
• Rabies 
• RINDERPEST / SMALLPOX !

Glanders

Epizootic 
lymphangitis 

African Horse Sickness

Rabies
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Epizootic Lymphangitis 

Dourine (T equiperdum) 

Dourine (T equiperdum) 
Vector control reduces challenge.. 
therefore reduces need for antibiotics!

Future Options 2
‘Continue to develop new drugs’

• Apply massive brain/money!
• Stay ahead of the bugs!
• Not enough resources

• Very expensive

• Too slow
• Resistance within weeks!
• Remember Alexander Fleming!

• Always ‘catching up’
• AI?

Future Options 3
‘Enhance acquired immunity’ 

• Vaccinate for pathogenic diseases

• Impractical at best!
• Strangles vaccination
• Ringworm vaccination

• Expensive

• Suggestions of ‘over-stimulation’
• Homeopathic whingeing!

• Vaccines not 100%?
• Is it realistic to expect 100%

• Risks of side effects
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Future Options 4
‘Improve immune capability’

• ‘Supercharge’ immune responses 
• Illogical – “what does it mean?”
• Alteration in T-h1/2 cell function

• Current immune ‘stimulants’
• Eqstim / Equimune / others 
• Levamisole
• St. John’s Wort (H. perforatum)
• Echinaceae

• ‘Immunomodulation’
• BCG
• Other protein extracts   

Future 
Options 4
‘Improve 
immune 
capability’  

• Major risks
1. Loss of differentiation between self &  

pathogen
• Major auto-immune disorders

2. Alteration in severity of responses
• Increased hypersensitivity prevalence    

Future Options 4
‘Improve immune capability’  

Future Options 5 
‘Adapting antibiotic technology’ 

Drug recognises mutant 
bacteria 

Destroys them before they 
reproduce 

University of Limerick 

Prototype penicillin with unique fragment in molecule 

• Only fatal to bacteria 
• Specifically activated only when bacterium attempts to change drugs molecular 

structure  
Immediately bacterium produces a penicillinase, the molecule is activated to destroy 
bacterium 
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Future Options 6
‘Find pathogens 
for bacteria’ 

? Viruses

Harmless to hosts physiological systems

First suggested 1914

• Strong research effort applied 
Idea abandoned when penicillin discovered!

IFN  inducer viruses Antiviral 
properties 

Future Options 6
‘Find pathogens for bacteria’

• Method exploits bacteriophage viruses 
• Natural pathogens of bacteria
• Enter / destroy bacterial cells
• Bacteriophages are extremely specific 

• Matched to specific strains of bacteria

• Rapidly fatal bacterial infections not treatable in time?

Future Options 6
‘Find pathogens for bacteria’

• Ideal solution?
• Provided virus remains non-pathogenic! 
• Possible for virus to develop virulence & resistance to a-V drugs

• Far worse off than we are now, given that we have almost 
no effective antiviral drugs

Future Options 7
Prevent pathogen development

• Control mutation of potential pathogens
• Early recognition 
• Strict / prompt elimination

• MRSA in humans
• Pathogenic in dogs / horses at least!

• SARS  / COVID 
• Chicken flu  to human / horse flu

Future Options 8
“Gene Therapy”

• Alternative option 1
• Alter genetic structure of pathogens in disease situations

• Serious potential danger
• Risk of mutation to “superbug”
• Attenuation of pathogenicity

• Used in attenuated vaccine manufacture
• Non-adaptable / slow response time 

Future Options 8
“Gene Therapy”
• Alternative option 2

• Alter / increase hosts ability to 
destroy pathogens

• Alteration of “susceptibility to 
disease”

• “Making the pathogen harmless”!
• Clinical treatment
• Preventive measures

• Alter detection range of receptors 
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Future Options 8
“Gene Therapy”

• Alternative option 3
• Alteration of genetic structure of host

• Non-susceptible to infections
• Avoid breeding from susceptible strains/breeds

• Viral disease
• Sarcoid? – not in Lipizzaner
• Known susceptible families?

• Bacterial / Fungal disease
None so far identified

Future Options 8
‘Establish innate 

resistance’

Can we ‘confer’ a total 
genetically encoded 
“insusceptibility” to pathogens 
to previously susceptible hosts?  

Concept is attractive 
• Requires profound change in receptor 

function that allows a pathogen to 
replicate in a particular circumstance

Loss of this may cause serious 
secondary/other problems 

Available Alternatives
• Use topical antiseptics rather than systemic antibiotics 

for skin infections? 
• Silver?

• Microcolloidal orally ?
• Nanocrystalline topically

• Potassium iodide  per os
• Sustained antibacterial / antifungal action

• Use penicillin for all Streptococci

• HONEY? 

• ZOOMEDICINE – maggots etc!

Controlling / preventing wound infection
1. Debridement / flushing 

2. Dressings

3. ANTISEPTICS?

4. ANTIBIOTICS?

5. HONEY

6. pH change? 

• NOTE:
• Destructive bacteria / fungus / parasites
• Biofilms

Antibiotic resistance

T 0T 30T 60T 120T 240T 360

Wound Infection Control with Ionic Silver Dressings What about homeopathy? 

• No (?) proper trials- LOTS OF ANECDOTE

• Recent UK double-blind trials show zero effect in controlling (or treating) 
any infections at all

• The main benefit is avoidance of antibiotics for trivial infections while the 
host overcomes the problem itself!

• Immune ‘stimulating’ remedies are irrational/ ineffective? 
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