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Senior cats with weight loss
Mean age 13 years (6-25)

Tachycardia
Heart murmur

PUPD, polyphagia

Increased liver enzymes

Behavioral changes 

Vomiting
Diarrhea

Acute blindness

CKD frequent

Tachypnea, panting

Palpable cervical nodule



Cervical palpation

90 % have palpable nodule(s)

70 % bilateral

20 % ectopic (neck or thorax)
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Muis, DSH, 10 years, 4,9 kg

• Obesity (BCS 7/9)
• Weight loss noticed by ref. vet. 

during annual health check 
(200 g)

• Small thyroid nodule
• TT4 3,7 (0,8-3,5) µg/dl
• TT4 47 (10,3-45) nmol/L
• Is this patient hyperthyroid ?



Boretti et al., 2009; Paepe et al., 2008

Palpation is reliable

The larger the nodule, the higher
the chance to be hyperthyroid

If nodule ≤ 3 and many clinical signs
 probably ectopic

Also important in follow-up of 
treated cats

A euthyroid cat with a small
nodule has an increased chance of 

becoming hyperthyroid



Peterson et al.,  2001

Total thyroxine (TT4)



Thyroid tests available

• TT4
• FT4
• cTSH
• Scintigraphy



Non azotemic hyperT4 cats referred for I131 
Thought to be otherwise healthy by referring vet
18% concurrent disease !
Especially GI lymphoma and IBD
Need for careful and individual assessement prior
to I131



Hyperthyroid cats 
with lethargy and hyporexia



Tikiwi, 17 years, 1,6 kg, BCS 2/9

Hyperthyroid cat treated for 4 years
Fixed cervical mass 

Anorexia and regurgitation
Mass 5x4 cm (also cyst)



Therapy

Anti-thyroid Nutrition Thyroidectomy Radioactive iodine 

! Over-treatment 

Iatrogenic Hypothyroidism

Reversible Irreversible

! Renal function
! Under-treatment 

Stabilize before !



Monitoring 

Daminet et al 2014, 2019



Hyperthyroidism and CKD



Renal function in hyperthyroidism

• Hyperthyroidism 
1)  GFR  Cr  Cr under estimated
2) Muscular mass  Cr under estimated
3) Impaired conversion creatine to creatinine  Cr under 

estimated

• Treatment of hyperthyroidism  ‘normalisation’ of RBF, GFR and 
therefore Cr ()
– Often without consequences …
– Sometimes CKD is ‘unmasked’
– If already azotemic worsens 



Hyperthyroidism WITH azotemia
2 different scenarios

Initially Prognosis Treatment Remark

Both are present when
diagnosis of hyperT4 is 
made

Guarded CKD IRIS guidelines
Try treating hyperT4 with
reversible treatment 

Assess global effect on the cat
Monitor (weight, creatinine, BP, etc…)

Mild post-treatment 
azotemia

Unchanged Hyperthyroidism: yes ! 
CKD IRIS guidelines

Usually mild azotemia (IRIS 2) 
Avoid iatrogenic hypothyroidism
Do not decrease therapy to restore
normal creatinine

When to monitor ?

Prognosis ?

When to intervene for IH ?



• n=47 non azotemic hyperthyroid
cats + 131I

• T0 and 1 month
• n=10 also GFR
• Correlation between GFR and 

SDMA was moderate  

SDMA in hyperthyroidism ?



Measuring endogeneous TSH? 

• Human medicine
– TSH often used as first line screening
– assay more sensitive

• TSH in cats
– Commercial feline kit not available (96% homology with canine TSH)
– Helps in detection of iatrogenic or congenital hypothyroidism
– Peterson et al. JVIM 2015: 

• 98% of hyperthyroid cats have suppressed TSH 
• 70 % euthyroid cats have detectable TSH
• very sensitive, but not specific

If used; always with TT4

Role is more important in detection of 
iatrogenic hypothyroidism









TT4: 7 nmol/L

TSH: 1.2 ng/ml

Monitoring: clinical signs resolve + T4 (No TSH)
Standardise meal and timing blood sampling  

After treatmentBefore treatment



• Activity level: 7 days
• Weight loss: 2-4 weeks
• Anemia: 2-4 weeks
• Dermato: 2-4 months
• Neuro: 2-3 months

• Thyrotoxicosis? 
– Not frequent 
– Careful with hepatic or renal insufficiency 

Should be SPECTACULAR 

Clinical response 



• Major individual variation of L-thyroxine absorption 
 TT4 should be followed

• When ?
– After ± 1 month 
– After stabilization: 2 x /year
– 2 à 4 h after administration of L-thyroxine (peak)
– Administer L-thyroxine: always with or without  

food
– Standardize timing of blood sampling 

Standardize

Hormonal – monitoring - TT4





Dermatological changes,...

Slow hair growth after shaving,…

Low TT4 and high TSH 



Total T4
TSH
Free T4 
TGAA, anti-T4, anti-T3 Ab
TSH stimulation test
Scintigraphy

• Physiologic factors (breed: sighthounds!)
• Systemic non thyroidal illness (disease  low T4)
• Medication (influence on T4 and sometimes TSH)



Venice, Mini Schnauzer MC 12 years

• Epilepsy since 1 year; 
pexion since last 2 
months (clusters)

• More quiet, now
restlessness

• PCV 27 % 
• TT4 <6,45 nmol/l (6,45-

43)
• TSH 0.04 ng/ml (<0.5)

Low T4, without increased TSH = 
frustration !
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Hypothalamus

TRH

Pituitary

TSH

Thyroid gland

T4
T3 FREE 

T4&T3Degradation in 
liver

Influence of drugs



Days after drug intake

nm
o

l/L

TT4

0 1 3 7

0
10

20
30

Placebo
ASA
Keto

Daminet et al., Vet J, 2003

Aspirine and ketoprofen



TT4 FT4 TSH TSH Stim 

GC ()   = 
KBr = = = =

Feno  = or  = of  NS

TMS    
Propranolol = = = =

Carprofen = or  = (or ) = or  NS

ASA  = = NS

Meloxicam = = = NS

Ketoprofen = = = NS

Etodolac = = = NS

Clomipramine   = NS
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Retrospective study – Use of rhTSH -
Results

Drugs

Fenobarbital

Potassium bromide

corticosteroïds

antibiotics

pimobendan and furosemide

ursochol

Reason to perform 
rhTSH stim test

Normal T4 and normal TSH

Low T4 and normal TSH

Normal T4 and high TSH

Interfering medication

Systemic disease

49%22

18%
8%

4

20%

20%

30%

Missault Astrid et al.   



Thyroid scintigraphy

• Reliable

• Cost price
• Sometimes sedation 
• Only in specialized centers 
• Radioactivity



75 %
75%  Clear 

Other 25 %  ideally further work up  



Hypothyroidism in dogs

• Frequent ? 
• Overdiagnosed?
• Acquired
• Lymphocytic thyroiditis
• 2-8 years old
• Esp. middle- to larger breeds 
• Breed predisposition  suspicion



Quid breed ? 

– Greyhound, Scottish Deerhound
– Whippet, Basenji, Sloughi, Saluki, Shar-pei

Shiel et al. Vet Rec 2007
Seavers et al. AVJ 2008
Panakova et al. JVIM 2008
Van Geffen et al. Vet J
Lenfest 2022
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Quid low TT4 ? 

• ‘Systemic disease‘ can also
  T4 

• “Non thyroidal illness“

Kantrowitz, 2001



Kantrowitz et al., JAVMA, 2001

TT4 and FT4 in presence of 
systemic disease



Free T4 analogue
immunoassay and Free T4 

after equilibrium dialysis can
NOT be used interchangeably



Peterson et al., 
JAVMA 1997

TSH in normal dogs (n=150), hypothyroïd
(n=54) and sick dogs (n=54) 

Quid not increased TSH ? 



TT4

Low Normal High

Confirm
hypothyroidism

with TSH

Hypothyroidism
almost excluded

Ab  
interfere

Diagnosis unclear: rhTSH stimulation test or scintigraphy

-Hyperthyroidism
-Food related (BARF)
-Neoplasia

Interpretation of T4 values in dogs





The end !

https://www.schildklierziekten-khd.be


