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Chronic kidney disease is a common co-morbidity of hyperthyroid cats.
The diagnosis of renal disease in hyperthyroidism can be challenging due to the
effect of excess thyroid hormone on the biochemical tests used to detect renal
disease. Consequently, chronic kidney disease is often ‘masked’ in hyperthyroid cats,
and only becomes biochemically apparent after treatment. Treatment leads to the
development of azotaemia in around a third of hyperthyroid cats, however this does
not adversely affect the survival time of these cats and should not lead to suboptimal
treatment of hyperthyroidism. However, concurrent iatrogenic hypothyroidism is
associated with a decreased survival time in cats with azotaemia, therefore overtreatment of hyperthyroidism should be avoided.
Key words: H
 yperthyroidism, chronic kidney disease, azotaemia, iatrogenic
hypothyroidism, survival time

Introduction

Chronic kidney disease (CKD) and
hyperthyroidism are common comorbidities of cats. Recent studies in
the United Kingdom indicate that
hyperthyroidism is present in 6-9% of
older cats (Wakeling et al. 2011; Stephens
et al. 2014), and azotaemic CKD is
reported to affect at least 15% of cats
aged over 15 years in the United States
(Lulich et al. 1992). Therefore, it is not
uncommon for older cats to have both
hyperthyroidism and CKD. However,
hyperthyroidism can complicate the
diagnosis of concurrent CKD, and equally,
CKD can confound the diagnosis of
concurrent hyperthyroidism.

Diagnosis of
hyperthyroidism in cats
with concurrent CKD
(Figure 1)

The most commonly used diagnostic test
for hyperthyroidism is total thyroxine
concentration (TT4), which, if elevated,
is a highly specific confirmatory test
for hyperthyroidism. Concurrent nonthyroidal illness (NTI), including CKD,
can suppress the TT4, therefore cats with
CKD and mild hyperthyroidism can have
a high-normal TT4. Cats with CKD that
have a TT4 in the high-normal part of
the reference interval (TT4 >30 nmol/L)
are more likely to have concurrent
hyperthyroidism (Wakeling et al. 2008),
particularly if they have compatible
clinical signs, such as a palpable goitre,
tachycardia or polyphagia, that are not
expected in cats with CKD. In such cases,
repeating the TT4 two to four weeks later

is probably the most straightforward way
to confirm a diagnosis of hyperthyroidism,
since it is likely that the TT4 will increase
over time and/or be fluctuating around
the upper limit of the TT4 reference
interval. If repeat TT4 concentrations are
high-normal then the TT4 can be retested
three months later if the cat is otherwise
clinically well. If the cat has deleterious
clinical signs that might be attributable
to hyperthyroidism, then further thyroid
testing may be warranted, however the
presence of other NTI in addition to
CKD (for example inflammatory bowel
disease or gastrointestinal neoplasia in cats
with vomiting or diarrhoea) should also
be considered.
Further thyroid testing in cats with
CKD can include evaluation of
serum thyroid stimulating hormone
(TSH) concentrations, serum free T4
concentrations, the T3 suppression test or
thyroid scintigraphy. Documentation of
a detectable TSH concentration is a good
rule-out for hyperthyroidism, since only
2% of hyperthyroid cats have detectable
TSH concentrations (98% sensitivity for
detection of hyperthyroidism)(Peterson
et al. 2015), however an undetectable TSH
concentration is a poorly specific test
for hyperthyroidism (70% specificity for
hyperthyroidism). Traditionally the free
T4 test was used in conjunction with the
TT4 to diagnose hyperthyroidism in cats
with high-normal TT4, however free T4
concentrations can be falsely elevated
in up to 6-12% of sick euthyroid cats
(Mooney et al. 1996; Peterson et al. 2001),
therefore free T4 concentrations should
be interpreted cautiously when used as an
adjunctive test for hyperthyroidism in cats
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Figure 1: Flow diagram for diagnosis of a cat with azotaemic CKD and a high normal total T4

Diagnosis of chronic
kidney disease in cats
with hyperthyroidism

The diagnosis of CKD in cats with overt
hyperthyroidism can also be difficult
because of the systemic physiological effects
of hyperthyroidism. Hyperthyroidism
increases glomerular filtration rate (GFR),
decreases muscle mass, increases the rate
of protein catabolism and alters renal
tubular function, all of which decrease
the sensitivity of the biochemical markers
used to assess renal function.
The prevalence of CKD in hyperthyroid
cats is likely to be ~25-33%, however
concurrent CKD is ‘masked’ in the majority
of affected cats, only becoming apparent
after treatment of the hyperthyroidism
and normalisation of renal function and
body muscle mass. Consequently renal
function in a hyperthyroid cat can only
be fully assessed once hyperthyroidism is
treated and euthyroidism is restored.

Effects of hyperthyroidism
on glomerular function
Hyperthyroidism increases GFR through
a combination of increased cardiac output
(that occurs secondary to increased blood
volume and the direct chronotropic effect
of thyroid hormone) and activation of
the renin-angiotensin-aldosterone system
(RAAS). RAAS activation will increase
GFR because angiotensin II preferentially
constricts the efferent arterioles in the
kidney, resulting in raised glomerular
hydrostatic pressure. GFR is also increased
in hyperthyroidism due to changes in
tubuloglomerular feedback regulation
within the kidney.

Serum urea/creatinine concentration

with NTI. However, the combination of a
high normal TT4 and an elevated free T4
concentration appeared to be useful for
the diagnosis of hyperthyroidism in cats
with mild CKD in one study (Wakeling
et al. 2008).The T3 suppression test is also
useful for diagnosis of hyperthyroidism in
cats with NTI, however because the test
relies on the administration of seven T3
tablets over a three day period (usually by
the owner), false positive results can occur.

Effects of hyperthyroidism
on serum biochemical markers
of GFR

1 .	Serum creatinine
The increased GFR and decreased
muscle mass in hyperthyroidism both
decrease serum creatinine concentrations.
Serum creatinine is exponentially
related to GFR (Figure 2), therefore
serum creatinine concentrations will
over-estimate the renal function of
uncontrolled hyperthyroid cats, thus
making serum creatinine concentrations
an insensitive test for CKD in these
patients. Despite these limitations,
the presence of a serum creatinine
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Figure 2: Graph showing exponential relationship between serum creatinine concentration
and glomerular filtration rate (GFR)
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