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Overview

• ID and EMS definition
• Testing and testing consideration
• Recent research

• Current recommendations
• Future research
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https://equineendocrinologygroup.org/
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https://equineendocrinologygroup.org/
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Insulin dysregulation

• Central to EMS development
• EMS
• Collection of metabolic and clinical features 
• à increased risk HAL (hyperinsulinaemia-

associated laminitis)
• ID consistent component
• ± altered adipokines, incretins, 

hypertriglyceridaemia, hypertension
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Insulin dysregulation

• Hyperinsulinaemia (HI)
• Basal
• Dynamic (oral challenge)
• Excess insulin secretion 𝛽-cells
• Potentially decreased hepatic clearance

• Insulin resistance (IR)
• Hepatic
• Peripheral tissue
• Inadequate response of insulin-sensitive tissues

IRHI
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GLP-1

GIP
Glu

Enteroinsular axis

Insulin
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When to test?
• Prediposed breeds

• Ponies, Arabs, Spanish breeds, Morgans, WBs
• Obesity

• Generalised and regional (CNS)
• Not all are obese

• Hx of laminitis
• Growth rings

• Current laminitis
• Corticosteroid use in at risk breeds
• PPE?
• Concurrent PPID?
• Other?
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Testing considerations

• Assessment of HI
• Oral glycaemic challenge
• Mimics what occurs naturally

• Assessment of IR
• ITT

• Pre-testing considerations
• Age
• Other diseases/illness? 
• Transportation
• Current laminitis

IRHI
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Insulin dysregulation
• Age (OR 1.3)
• BCS ≥ 7/9 (OR 9.6)

Age
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Laminitis
• 28% laminitis
• 10% current laminitis

• IR (OR 3.7)
• DHI (OR 4.6)

• 16% PPID
• PPID (OR 11.8)

Age
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Transportation

• Increase in HR and cortisol
• Variable response for insulin and ID status
• Post transport insulin higher in ID and non-

ID post OST
• No difference baseline
• Clinical considerations?
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Current laminitis

• No evidence that testing causes laminitis
• OST
• ITT

• Acute episode still recommend testing
• Unless laminitis caused by SIRS etc
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Measuring insulin

• Chemiluminescent assay
• Immulite 1000
• Immulite 2000 (XPI)

• RIA
• ELISA
• Different cut-offs

https://www.equine-insulin-converter.org/
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Insulin

• Stallside
• CV 11-15.7%
• Limit of detection
• 20 – 99.9 µIU/mL
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https://www.equine-insulin-converter.org/
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Insulin

• Stability
• Serum within 3d at 20°C and 8 days 4°C
• No need to separate if short delay 
• Not EDTA (lower insulin concentration)
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Oral glycaemic challenges

• Corn syrup (Karo®)
• Glucose/dextrose pNGT
• Other non-standardised products – validation?
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Glycaemic challenges

• Correlation to OGT
• GC pellets r = 0.72 (P < 0.001)
• GC syrup r = 0.91 (P < 0.001)

• Good palatability (5min)
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• OST, OGT, novel Weetabix (1g/kg 
NSC equivalent)
• To CGIT

• Good correlation oral challenges
• Poor palatability
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• 146 ponies
• Basal insulin, OST, ITT
• Laminitis history
• Bayesian analysis (lack of GS)

IRHI

21

22



5/22/25

12

23

Oral sugar test (OST)

• Karo® Light corn syrup
• Initially developed by Schuver et al 2014
• Close correlation with FSGITT

• Good predictability future laminitis risk 
(Knowles et al. 2023)
• Dose 0.15 or 0.45 mL/kg PO
• Poor repeatability (binary OK)
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Oral sugar test (OST)
• Fast 3-6 h prior
• Required? Macon et al 2021

• Administer Karo® Light corn syrup
• Collect blood at 0/60/90 min
• ID > 65	𝛍IU/mL (Immulite1000) 

• Alternative test à OGT (0.75-1g/kg)
• pNGT/small amount chaff
• 120min > 80 µIU/mL 
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Basal insulin

• Single sample collection
• Poor sensitivity (dynamic >> basal)
• If positive à diagnostic
• If negative à dynamic
• ID > 45 𝛍IU/mL 
• Suspicious of ID 20-45 𝛍IU/mL (Immulite1000) 
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Basal insulin

• Post-prandial current diet
• Evaluate insulinaemic response with 

current diet
• à laminitis risk
• ~ 2h after meal finished/taken off pasture
• No specific cut-offs
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Insulin tolerance test (ITT)
• No fast
• Ease of testing (POC)
• Collect blood measure BGL 0 min
• Administer 0.1IU/kg regular insulin
• Collect blood measure BGL 30 min
• IR <50% decrease BGL from baseline
• Risk of hypoglycaemia
• Low with suspicious cases
• Monitor
• Feed grain/molasses at end
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Not currently recommended

• Glucose : insulin ratio
• Proxy measures of insulin
• Research setting
• CGIT
• FSIGTT
• Euglycaemic hyperinsulinaemic clamp
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Current recommendations

• OST and ITT
• Yearly testing > 5yo

https://equineendocrinologygroup.org/
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https://equineendocrinologygroup.org/
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Other tests for EMS
• Blood glucose
• Not specific. Weak correlation with CNS

• Leptin
• Associated with obesity, not ID

• Adiponectin
• < 7.9 µg/mL supportive of EMS and increased risk HAL

• Incretins
• Research setting

• Trigylcerides
• In association with with ID and obesity can consider (>0.64mmol/L)
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Questions?
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