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Overview

• Physiology of the thyroid gland

• Clinical features of hypothyroidism in 

dogs and hyperthyroidism in cats

• How to detect 'significant' results from 

a clinical and biochemical perspective

• A case-based approach to some 

common patterns of results
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•  BMR

•  O2 consumption 

•  Response to CA

• Bone metabolism

• Catabolism of muscle

• Catabolism of adipose 

• Protein synthesis 

• Erythropoiesis

What does the thyroid gland do?
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When things go wrong….

Primary acquired loss of thyroid tissue 

Lymphocytic thyroiditis Idiopathic atrophy 

Other aetiologies:

• Thyroid carcinoma

• Congenital 

• Radiation therapy

• Central hypothyroidism

Rare
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When things go wrong….

Common clinical findings 
• Lethargy

• Obesity

• Dermatopathy

• Symmetrical alopecia

• Myxoedema

• Dull/dry coat

• Poor regrowth

• Hyperkeratosis, hyperpigmentation

• Secondary pyodermas

• Demodicosis 

• Seborrhoea

• Ceruminous otitis
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When things go wrong….

Typical haematological and 

biochemical changes

• Hypertriglyceridemia (<90%)

• Hypercholesterolemia (75%)

• Normocytic normochromic anaemia (25-30%)

• Hyponatremia <30%

Severity is helpful!
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When your patient reads the textbook…

Harvey, 8 yo MN cross breed
Clinical history: 

• Lethargic 

• Alopecic

• Recurrent demodex and sarcoptes

Bloods:

• Mild non-regenerative anaemia

• Hypercholesterolemia

• Hypertriglyceridemia
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Bruce, 4yo ME Boxer: Lethargy, weight gain

• Dull dry hair coat

• Ceruminous otitis  

• Haematology: Low-normal Hct

• Biochemistry: mild  in ALT/ALP, moderate cholesterol

• Urinalysis: USG 1.040, Otherwise unremarkable

What would be an appropriate test?

Is Bruce hypothyroid?

~15-25% 

hypothyroid dogs 

have TSH within RI
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Fred, 4yo MN Westie, off colour 

Mild anaemia and borderline low T4 in house 

Is Fred hypothyroid?
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Reasons to measure Free T4/TSH

Clinical suspicion based 

on presenting signs 

Suggestive haem or 

biochem changes

+
Low T4 on bloodwork

• Low Total T4, normal TSH

• Borderline T4/TSH results

• Concurrent disease 

• Drug interferences (e.g. steroids, antiepileptics)

Needs to be backed up by the 

clinical picture
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Normal T4 with elevated TSH 

Physiological
• Transient, unexplained 

• Recovery from non-thyroidal illness

• Recovery from drug induced 

hypothyroidism (e.g. TMPS) 

Pathological
• Early hypothyroidism 

(query associated clinical signs)
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Fred, 4yo MN Westie, off colour 
Mild anaemia and low T4 in house 

Monitor IF ongoing clinical suspicion
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Trick, 12 yo Bichon Frisé

• Long-term steroid therapy

• Recent bout of gastritis but otherwise clinically well 

Is Trick hypothyroid?
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Reasons to measure Free T4/TSH

Clinical suspicion based 

on presenting signs 

Suggestive haem or 

biochem changes

+
Low T4 on bloodwork

• Low Total T4, normal TSH

• Borderline T4/TSH results

• Concurrent disease 

• Drug interferences (e.g. steroids, antiepileptics)

Needs to be backed up by the 

clinical picture
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Trick, 12 yo Bichon Frisé

• Long-term steroid therapy

• Recent bout of gastritis but otherwise clinically well 
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Betty, 8yo FE Rottweiler, facial nerve paralysis
Chronically overweight

?

?

Don’t forget hypothyroidism with 

unexplained neuropathy, myopathy, 

thromboembolic disease
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Sadie, 2 year old FE Labrador
• Lethargy, picky appetite, weight gain, recurrent pyoderma

• Mild anaemia, mild  in ALT, ALP, hypercholesterolemia, hypertriglyceridemia 

14/02/22

28/03/22
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Sadie, 2 year old FE Labrador
• Persistent lethargy, picky appetite, weight gain, recurrent pyoderma

• High suspicion of hypothyroidism with questionable results

• Elevated TGAA to support thyroiditis 

28/03/22

• Biological variation?

• Analytical variation?

• Free T4 questionable 

• No issues with validity check? 

• Interference?
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What does a positive Thyroglobulin autoantibody result mean?

Inflammation in the thyroid gland (thyroiditis) 

May get Ig against thyroid protein (thyroglobulin)

If Ig is associated with a T3/T4 storage site – cross reactivity 

T3/T4 autoantibodies (potential interference) 

<30% 

<10% 

Positive Thyroglobulin autoantibody doesn’t mean hypothyroidism!
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Effect of autoantibodies on measurement of T4

Labelled  T4

Patient  T4
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Concept of Free T4 by equilibrium dialysis 
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What about cats?....Hyperthyroidism 

Clinical features
• Hyperactivity
• Polyphagia
• Weight loss
• Tachycardia
• PUPD
• Diarrhoea 

• ↑ TT4 alone is enough to reach a diagnosis, in 
line with relevant symptoms

Clinicopathological 

changes
• Erythrocytosis

• ↑ ALT +/ ↑ ALP (>90%) 

• Hyperphosphatemia

• >90% have elevated TT4
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Why its not so simple
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Lucy, 14yo FN DSH

200

• Weight loss

• Possible pupd

• BCS 3/9

• HR 240 with gallop rhythm 

What are the most clinically significant results 

here? 
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Interpreting Free T4 in cats

• Often helps reach a diagnosis with ‘grey zone’ 

total T4

• Mild elevations may be non-thyroidal illness

• ALWAYS correlate with Total T4 and Clinical signs 

(especially if 30-60pmol/L) 

• Monitoring Total T4 may be appropriate alternative
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Investigating thyroid disease

To summarise

• Investigate based on the presence of clinical symptoms

• Haematological/biochemical changes may add weight to 

clinical suspicion

• Don’t use any single ‘test’ in isolation

• Understand the limit of one-off values and decision 

thresholds

• Remember potential interferences; drugs, concurrent 

disease

• Consider biological variation; age, breed etc.



Questions?
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