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Hyperthyroidism is the most common endocrine disorder diagnosed in senior cats.  Chronic 

kidney disease (CKD), is a frequent comorbid condition, affecting 15-20% of hyperthyroid cats.  

Hyperthyroidism and CKD are likely seen together frequently because of how common these 

diseases are in the senior cat population in general; furthermore, untreated hyperthyroidism 

appears to be damaging to the kidney in and of itself.  

 

It is well-known that untreated hyperthyroidism can make it more difficult to recognize CKD 

because hyperthyroidism results in a reduction in muscle mass which results in decreased 

creatinine.  Additionally, hyperthyroidism has positive effects on renal blood flow and 

glomerular filtration rate (GFR).  Frequently, CKD is not diagnosed in cats until after treatment 

of hyperthyroidism, when CKD is “unmasked.”   Because of this issue, there has been a lot of 

interest in improving the detection of CKD in hyperthyroid cats prior to treatment.   

 

SDMA in hyperthyroid cats 

 

Symmetric dimethylarginine (SDMA) is a byproduct of arginine methylation that is released into 

the cytoplasm after proteolysis.  The majority of SDMA produced is eliminated by renal 

excretion, and serum concentrations have been shown to correlated with GFR in humans, dogs, 

and cats.  Moreover, SDMA has been shown to be more sensitive than creatinine in the detection 

of CKD in cats.  Unlike creatinine, SDMA has the added benefit of being unaffected by muscle 

condition.   

 

Two large prospective studies of hyperthyroid cats treated with radioactive iodine evaluated the 

utility of SDMA and other renal biomarkers in the prediction of post-treatment azotemia.  

Peterson et al evaluated cats before and after treatment with radioiodine therapy.  They found 



that pre-treatment SDMA had a specificity of almost 98% for predicting post-treatment 

azotemia; however, many cats that went on to develop azotemia had a normal pre-treatment 

SDMA, resulting in a sensitivity of only 33%.  As expected, creatinine was even less sensitive 

than SDMA.  Interestingly, a dilute pre-treatment urine specific gravity was the most sensitive 

biomarker (92%) in predicting post-treatment azotemia.  DeMonaco et al found that SDMA 

significantly increased at 3- and 6-months post-radioiodine therapy but, again, was poorly 

sensitive in predicting the development of post-treatment azotemia.   

 

In another study, cats were evaluated pre- and one-month post-treatment with radioiodine in 

addition to evaluation of GFR in a subset of those cats. In this study, there was no significant 

difference in SDMA before and after treatment.  When examined on an individual basis, SDMA 

increased after treatment in 40%, decreased after treatment in 49%, and remained the same in 

11%.  Furthermore, several cats with an SDMA above the reference interval pre-treatment had 

normalization of their SDMA post-treatment.   

 

Our group recently examined SDMA and GFR pre- and post-treatment with radioiodine as well 

with similar results to the GFR study mentioned above.  While creatinine increased and GFR 

decreased as expected, there was no significant difference in SDMA after treatment. 

 

In summary, while SDMA has several advantages over creatinine in that it is unaffected by 

muscle condition and increases earlier during CKD, it appears to be a problematic biomarker 

when evaluating cats in the hyperthyroid state and may be influenced by non-renal factors such 

as various metabolic changes induced by hyperthyroidism.  For these reasons, SDMA should 

always be interpreted in the context of other biomarkers such as creatinine, total thyroxine, and 

urine specific gravity when trying to assess renal function in hyperthyroid cats.   

 

Iatrogenic hypothyroidism and CKD 

 

While spontaneous hypothyroidism is relatively uncommon in this species, iatrogenic 

hypothyroidism is an important consideration in cats following treatment for hyperthyroidism.  

Clinical signs of hypothyroidism can be subtle and may be mistaken for a normal resolution of 



hyperthyroid clinical signs (decreased appetite, decreased activity levels, weight gain, etc.) so it 

is important to monitor thyroid hormone status post-treatment, particularly in the context of 

azotemia.   

Hypothyroidism results in a decrease in GFR below normal which can be particularly 

problematic in cats with pre-existing CKD.  Hypothyroid cats have been shown to have a greater 

incidence of post-treatment azotemia than euthyroid cats; furthermore, hypothyroid cats with 

azotemia have a shorter survival time than non-azotemic cats.  Restoration of a euthyroid state 

has been associated with resolution of azotemia in 50% of cats with iatrogenic hypothyroidism. 

It is important to consider that hypothyroidism in cats is diagnosed differently than in dogs.  A 

subset of cats with hypothyroidism will have a T4 within the reference interval but a high TSH 

(subclinical hyperthyroidism).  Cats with suspicion of hypothyroidism should always have TSH 

evaluated in conjunction with T4 for this reason.   

 

Summary Points 

• Hyperthyroidism and CKD often occur together, and untreated hyperthyroidism is 

damaging to the kidney itself 

• Because of loss of muscle condition, which lowers creatinine, and the increased GFR 

associated with the hyperthyroid state, identifying cats that are likely to develop azotemia 

post hyperthyroid treatment remains a challenge 

• While SDMA has been shown to be a promising new biomarker for CKD because it 

detects reduced GFR earlier than creatinine and is not affected by changes in muscle 

mass, it has been shown to be an insensitive biomarker for detecting CKD in 

hyperthyroid cats. It has been shown to vary greatly on an individual basis in 

hyperthyroid cats, with SDMA decreasing post-treatment nearly as often as it increases, 

suggesting the hyperthyroid state itself may influence SDMA independent of renal 

function. 

• Iatrogenic hypothyroidism is an important consideration post-treatment and results in a 

greater risk of azotemia and shorter survival times. 
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