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Abstract : A 14-year-old spayed, mixed breed, female cat was admitted for evaluation of a polyphagia, hyperactivity
and chronic weight loss. Physical examination revealed a tachycardia and mild elevated systemic blood pressure. This
cat had azotemia and mild increased total thyroxin (TT4) and free thyroxin concentration. However triiodothyronine
(T3) level was normal, the T3 suppression test for definite diagnosis were made. No changes of TT4 serum concentration
before and after the exogenous T3 administration in this cat showed hyperthyroidism. This cat was diagnosed as mild
hyperthyroidism concurrent with chronic kidney disease (CKD) and antithyroid drug, methimazole, was used for medical
management. This is first case report describing clinical and laboratory characteristic features of feline hyperthyroidism
complicated with CKD and its clinical outcome using medical management in our country.
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Introduction

Hyperthyroidism and chronic kidney disease (CKD) is the
most common disorder in geriatric cats (2,3,6,7). Hyperthyroid-
ism cause excessive production and secretion of triiodothyro-
nine (T3) and thyroxine (T4) by the thyroid glands which result
in multisystemic disorder (2). Diagnosis is usually required
clinical history for polyphagia with weight loss and confirmed
by measurement of increased serum total T4 (TT4) and T3
concentrations (9,12). Treatments include surgical removal of
thyroid gland, medical management with antithyroid drugs, and
radioactive iodine therapy (3,9,12).

This is the first case report of definite diagnosis and medical
management of feline hyperthyroidism concurrent with CKD
in our country.

Case History

A 14-year-old spayed, mixed breed, female cat was admitted
for evaluation of a chronic weight loss, hyperactivity and inter-
mittent vomiting over last six-month period. Physical exam-
ination revealed a tachycardia (over 240 beats per minute), poor
body condition, excessive shed and poor hair coat. No oral and
dental abnormalities were found. Systolic blood pressure was
mild elevated (142 mmHg, Cardell Model 9401, Sharn Veteri-
nary Inc., Tampa, FL. USA). A complete blood count revealed
mild leukocytosis (21.96 x 10*/ul; reference range, 5.5-19.5 x
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10%/ul) with stress leukogram. Serum chemistry profiles showed
mild hyperglycemia (152 mg/dl; reference range, 73-134 mg/dl),
elevated blood urea nitrogen (BUN) (37 mg/dl; reference range,
8-26 mg/dl) and elevated creatinine (2.1 mg/dl; reference range,
1.0-1.6 mg/dl). Urinalysis revealed inadequate urine concentra-
tion (urine specific gravity 1.022) without proteinuria (urine
protein : creatinine ratio 0.19). Thoracic radiographs revealed
cardiomegaly. On electrocardiography, sinus tachycardia was
identified. Ultrasonography of the kidney revealed irregular
kidney margin and elevated parenchymal echogenecity of both
kidney, and pyelectasis on left kidney. The cat was initially
diagnosed as chronic kidney disease (CKD), stage 2. To rule
out hyperthyroidism and cardiac disease, further tests, such as
thyroid hormone profiles and echocardiography were evaluated.
Echocardiography identified no ventricular thickening. Serum
TT4 level was mildly elevated (4.9 pg/dl; reference range, 0.8-
4.0 png/dl) and free T, by equilibrium dialysis (FT,ED) test was
also increased (78 pmol/L; reference range, 10-50 pmol/L).
However, serum T; was within normal range (60 ng/dl; refer-
ence range, 40-150 ng/dl). To confirm hyperthyroidism, T3 sup-
pression test was operated. Exogenous T; (liothyronine; Dalim
biotech, Seoul, Korea) was administerd (25 pg/cat, PO, q 8 h)
for 2 days (6 doses) and on the morning of the 3™ day, final
dose of T; was administered. Blood sample was collected
before the test and 4 hours later the last medication for serum
TT4 evaluation. Before and after the test, there was no change
of serum TT4 level, 3.9 pg/dl respectively. The cat was diag-
nosed as hyperthyroidism concurrent with CKD.

Treatment was initiated with oral medication, methimazole
(1.25 mg/cat, PO, q 12 h; Bu Kwang Pharm, Seoul, Korea). The
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Table 1. Laboratory findings in a hyperthyroid cat with a chronic kidney disease

Interval after first examination

Parameters 0 D7* DI10® DI7 D31 D45 Reference
Range
BUN(mg/dl) 37 ND* 33 29 34 34 18-33
CRSC(mg/dl) 2.1 ND 2.1 2.1 2.4 24 1.0-1.6
ALT(U/L) 62 ND 40 50 35 39 28-106
AST(U/L) 35 ND ND ND 35 24 12-71
ALP(U/L) 35 ND 32 33 23 25 14-71
GLU(mg/dl) 152.4 ND ND ND ND 120 73-134
TP(g/dl) 8.1 ND 7.8 7.4 7 7.7 6.6-8.4
ALB(g/dl) 34 ND 2.9 2.7 2.8 2.8 1.9-3.9
T4(meg/dl) 49 3.9 3.9 ND 1.4 ND 0.8-4.0
fT4(pmol/L) 78 ND ND ND ND ND 10-50
T3 60 ND 77 ND ND ND 40-150

*ND : not done, D : days

%the T3 suppression test starting day

®the T3 suppression test finishing day

%a starting day of medical management with methimazole

clinical signs of the cat were improved over the next 2 weeks
and serum TT4 level decreased to 1.4 pg/dl. The serum BUN
and creatinine concentration had increased slightly after the
methimazole administration, however the cat remained clini-
cally healthy 2 months after admission.

Discussion

Cats with hyperthyroidism have increased glomerular fil-
tration rates (GFR) and decreased creatinine concentration,
because excess thyroid hormone decrease peripheral vascular
resistance while increasing cardiac output (1,2,10,14). Thus,
few reports described hyperthyroid cats with CKD, because
high GFR in hyperthyroid cats mask concurrent kidney prob-
lem (1,10,13). Similar results such as increased renal blood
flow and GFR were revealed in hyperthyroidism human (11).
Due to the medical or surgical treatment normalized GFR, treat-
ing hyperthyroidism developed azotemia in some cats (1,4,
10,13,14). There is no validate methods to predict renal func-
tion before and after treatment for hyperthyroidism (10,14), def-
inite diagnosis before treatment and closer monitoring of renal
function during treatment is important. Usually clinical history,
laboratory examination including elevated TT4 and T3 are used
for diagnosis of hyperthyroidism (3). However, mild hyperthy-
roid cat have normal or mildly increased serum TT4 and T3
concentration. In this situation, the T3 suppression test appears
to be valuable methods to differentiate hyperthyroid cat from
normal one (8).

In the present case, the cat was diagnosed as CKD based on
the history and laboratory examination. Hyperthyroidism was
also suspected due to the increased serum TT4, FT,ED and nor-

mal T3 concentration. Up to 25% of all affected patients, serum
T3 values are within the reference range (8). For definite diag-
nosis of hyperthyroidism, T3 suppression test were operated.
After administration of exogenous T3, serum TT4 concentra-
tions were not changed in this cat, which usually significantly
decreased in normal thyroid functional cat. The final diagnosis
of this cat was mild hyperthyroidism concurrent with CKD.

Treatment of hyperthyroidism have three options; surgical
removing of thyroid gland, antithyroid medication, and radio-
active iodine (9,12). This cat had only mild hyperthyroidism
and kidney problem, antithyroid drug was initiated. Methim-
azole is an effective and safe antithyroid drug and can admin-
ister by oral and transdermal (5,9). Transdermal methimazole
treatment is better compliance by the owner and less side
effects compare to oral medication, however it is not avail-
able at this time.

The combined measurement of TT4, FT,ED, T3 and T3 sup-
pression tests may have diagnostic value for definite diagnosis
of hyperthyroidism in cats with concurrent CKD. Management
with methimazole may be worsening the azotemia in the CKD
cats, however this is relatively safe method to control the
hyperthyroidism in cats with CKD.

In the present case report, we described a case of hyperthy-
roidism in a cat complicated with CKD. In conclusion, this case
demonstrates that the T3 suppression test is valuable methods
in mild hyperthyroid cat and methimazole is relatively safe and
effective treatment option.
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