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Feline hyperthyroidismis a relatively newy recogni zed
clinical entity in cats with the first detailed clinical reports
appearing in the literature in 1980. It may be the single nost
commonl y di agnosed endocrinopathy in cats next to diabetes
mellitus with an incidence of 1/300 cats reported at the Aninal
Medi cal Center in NYC. This is generally a disease of aged cats
with a mean age of occurrence of 12 to 13 years and a range of 4
to 22 years old. No sex or breed predilection has been
identified. The cause for the disease is the spontaneous
devel opnment of adenomat ous hyperplasia (thyroid adenoma) in 98-
99% of all cases. In approximately 70% of cats the condition is
bilateral. Only 1 to 2% of cats where histopathol ogy of the
thyroi d has been perfornmed had thyroi d adenocarci nonas.

Clinical Signs

Al'l the signs seen in these cats can be traced back to the
chronic hypernetabolic state they are in. This is due to
excessi ve concentrations of thyroxine (T4) and triiodothyronine
(T3) in the circulation. dinical signs in individual cats are
highly variable and relate to the pol ysystem c nature of the
di sease and the fact that cats in this age group often have nore
t han one probl em goi ng on sinultaneously. The |onger the cat
has the problemthe nore severe the signs and the nore signs
t hat becone apparent. Wight loss is the nost common conpl ai nt,
present in 96% of cases. This is due to the chronic catabolism
i nduced by excess circulating thyroxine. In addition,
pol yphagia (77% and hyperactivity (68% are commonly
recogni zed. These cats are typically voracious eaters,
constantly |l ooking for food and act |ike "kittens". Polydipsia
and polyuria are seen in 54% of cats secondary to an increased
GFR, decreased nedul l ary solute concentration (washout), and a
psychogeni c conponent. Vomiting is seen in 49% of cats, often
soon after eating, and nay be associated with gastric overl oad.
These cats are often characterized as "gul pers” rather than
"pickers" as is nore conmon in normal cats. Fecal volunmes and
frequency of defecation are high and diarrhea may be seen in
sone cases (31%. The diarrhea probably reflects intestinal
overload and rel ative mal di gestion due to the high food intake
of these cats. They have clinical signs typical of exocrine
pancreatic insufficiency and nmay partially respond to pancreatic
enzyme suppl enentation. Late stage signs typical of "apathetic
hypert hyroi di sni' are those of anorexia (28%, mnuscle weakness
(22%, and inactivity and are only seen in cats with severe,
| ong standi ng di sease. Pol ypnea and/or open nouth breathing is
seen in 28% of cats and is a result of hypertrophic
cardi onyopat hy and/or fever. Signs conpatible with congestive
heart failure may be seen in up to 13% of cases. These cats are
particularly intolerant of stress and the process of bringing
the cat to the hospital and its exam nation may result in severe
respiratory distress, tachycarcia, arrhythm as and even cardi ac
arrest. Gentle handling is the watch word in cats with advanced
hypert hyroi di sm



Physi cal Exam nation Fi ndi ngs

The classic presentation is an aged cat that is hyperactive,
bright eyed, restless, inquisitive and acting like a kitten
during exam They are constantly pacing around the room In
advanced stages of the disease they nore typically reflect any
of a nunmber of chronic severe diseases that geriatric cats are
prone to. This subgroup of cats (apathetic hyperthyroidisn) is
| et hargi c, weak and very quiet. Anorexia nmay be present as
well. Cccasionally severe ventral neck flexion wll be seen
presumably related to nuscl e weakness. Both groups of cats are
usually quite thin to emaci ated or at | east have a history of
significant weight |oss over several weeks to nonths. A |ow
grade fever of 102.8 to 103°F is common. They have a rough dry
hair coat and seborrhea may be severe. Qher than generalized
cachexi a, the cardiovascul ar system nmay have the nost
significant abnormalities. Cats usually have a tachycardi a
(rate 180-260 bpnm). Arrhythm as are common characterized by
premature beats, and gallop rhythnms. Systolic or holosystolic
grade I-1V/VI nurnmurs are frequent. Dyspnea, noist rales and
open nouth breathing may be noted as well. The one physi cal
exam finding that is nost useful in establishing a diagnosis of
hyperthyroidismis the presence of a pal pable thyroid
enlargenent in 85 to 90% of affected cats. These can be quite
small and it helps to elevate the cats head and neck and gently
pal pate the neck fromthe larynx to the thoracic inlet. 1In cats
with large thyroid nodules, the thyroid gland often m grates
ventrally towards the thoracic inlet and is not in its usual
anat om cal | ocati on.

Di agnosti c Pl ans

Because of the nultiplicity of systens involved in
hyperthyroid cats, it is inperative that thyroid function be
eval uated in any mddle aged to ol der cat in which an obvi ous
answer for its signs is not readily apparent. This is
particularly inportant in any cat that is found to have
hypertrophi c cardi onyopathy, as the majority of cats with this
form of cardi omyopathy are ultimately found to be hyperthyroid
and can be cured by reversing the thyroid abnormality. A
m ni mum data base for hyperthyroid cats should include a CBC,
chem stry profile, urinalysis, and T4. |If clinical signs of
cardi onyopat hy are present an ECG thoracic radiograph, and
echocar di ogram may be warrant ed.

Mul ti pl e hemat ol ogi ¢ and bi ochem cal abnormalities are
present in hyperthyroid cats. The henogramtypically has a
neutrophilia and eosi nopenia. FErythrocytosis is present in 15%
of cats characterized by an increase in PCV, RBC s and
henmogl obin. QOccasionally a mld anema (nutritional?) will be
seen.

Thyroid function tests provide a definitive diagnosis in
nearly all cases. The T4 concentration by definition should
al ways el evated in hyperthyroid cats. Normal values for the
University of Mnnesota are 0.6 to 3.6 mcrograns/dl. Affected
cats have values ranging from4 to 65 mcrograns/dl. Recently a



few hyperthyroid cats have been shown to occasionally have high
normal val ues at sonme time during a 24 hour period. If a cat

has all the clinical signs but has a high normal resting val ue,
repeat ed sanpl es over a period of weeks nay be necessary to

di agnose the problem T3 values are also usually elevated in
hyperthyroid cats (9099 and range from 90 to 700 nanograns/ m

wi th 60-200 nanograns/m being normal. A T3 suppression test may
be used to identify borderline hyperthyroid cats. This test is
performed by obtaining a basal T4 | evel and adm ni stering

exogenous T3 at 25 mcrograns/cat every 8 hours for 2 days and
giving the last (7th) dosage on the norning of the third day.
two to four hours after the | ast dose of T3, another serum T4z
value is obtained. In normal cats, suppression of thyroxine
shoul d occur to val ues approxi mtely 50% or | ess of baseline,
usually to a value of less than 1.5 mcrograns/dl. 1In
hyperthyroid cats, little or no decrease in resting Ty
concentrations will be seen since the exogenous T3 will not
suppress the autononous hyperplastic tissue. An additional test
to use to identify mld hyperthyroid cats is the thyrotropin-

rel easing hornmone stinmulation test (TRHStimulation). TRH s
adm nistered intravenously @0.1 ng/kg. A baseline T4 and a
second sanmple 4 hours after the TRH are obtained. Nornmal cats
or those with other illnesses typically have a twofold or
greater rise in the serum T4 concentration. Cats with
hyperthyroi dism however, typically have either no increase or a
mar gi nal increase in the T4 concentration. The relative

i ncrease over baseline is nost useful in differentiation of the
mldly hyperthyroid cat fromnormal cats. Cats with mld

hypert hyroi di sm shoul d have | ess than a 50% i ncrease in T4 while
normal cats and those with other ill nesses resenbling

hypert hyroi di sm generally have an increase of greater than 60%
The formula for calculating the percent increase is [(post-TRH Ty
- basal T4)/basal T4] x 100. |If values are between 50% and 60%

the diagnosis is suspect and needs to be repeated after sone
period of time (1 to 2 nonths?), or a T3 suppression test
performed. Advantages of the TRH stinulation test are the
relatively short tinme of the test, versus having the cat send
home and relying on owners to adm nister the nedication for two
days. The main disadvantage is that TRH i nduces signs of
nausea, vomting, tachypnea, hypersalivation and defecation in
nost cats when given intravenously. These signs resolve before
the end of the test, however. At referral institutions, thyroid
imaging with pertechnetate (99c¢) will allow visualization of

t he hyperactive glands both as to | ocation and as to size and
bilateral or unilateral nature of the disease, and can be
valuable in the rare case of nmalignant thyroid tissue.

The liver profile on hyperthyroid cats is often abnornmal .
Fifty to 75% of cats have el evations in either ALP (72%, or AST
(61%, or ALT (51% . Hyperbilirubinem a has been reported in up
to 21%of cats but is usually mld (< 3 ng/dl). The cause for
t hese el evations is unknown, but they generally resolve with
correction of the hyperthyroid state. Hyperphosphatem a may be
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seen in 27%of cats with hyperthyroidismand is thought to be a
result of a direct effect of thyroxine on bone resorption and
secondary to nuscle catabolism Concomtant renal failure is a
frequent finding in hyperthyroid cats (20 to 40%, but is
usually mld (BUN 40 to 60 ng/dl). Gccasional cats with

coexi sting renal failure and hyperthyroi di smhave deconpensated
their renal disease follow ng surgical correction of the

probl em Medi cal nanagenment of the condition for several weeks
prior to surgical correction is warranted in cats with

coexi sting renal conprom se and hyperthyroidism This allows
the cat to adapt to euthyroidismand nonitoring of its renal
function can be done to determine if the cat is a reasonable
surgi cal candi date.

A cardiovascular work up will usually identify the cat to
have a tachycardia (HR = 206-260), an increased R wave anplitude
inlead Il supportive of left ventricular hypertrophy.

Par oxysmal atrial and ventricular arrhythm as and
interventricular conduction defects may al so be identifi ed.

Thor aci ¢ radi ographs nay detect a val enti ne shaped heart typi cal
of hypertrophi c cardi onmyopathy. Pulnonary edema or pleura

ef fusions are occasionally identified as well. Echocardi ograns
usual |y detect findings typical for hypertrophic cardi onyopat hy,
but occasional dilated cardi onyopathy has been identified as
wel | .

Ther apeutic Options

Si nce the underlying cause for adenonat ous hyperpl asi a of
the thyroid gland is unknown and spontaneous resolution of the
condition does not occur, lowering of the serumthyroxine
concentration is required for correction of the disease. This
is acconplished in one of three ways: surgical renoval of the
adenomat ous or neoplastic thyroid tissue, radioactive 131]
t herapy, or chronic suppression of thyroid activity by the use
of antithyroid drugs. The therapeutic choice nust be
i ndi vidual i zed for each cat and no one best choice exists for
all cats. Table 1 summarizes the advantages and di sadvant ages
of each formof therapy. The treatnent choice for any cat is
dependent on the age of the cat, the presence of coexisting
di seases (cardiac or renal), the cost of therapy, the
availability of an experienced soft-tissue surgeon or access to
radi oactive iodine, for 131| therapy, and the willingness of
i ndividual clients to accept your therapeutic recommendati ons.
Only surgery and 131| are curative. Antithyroid drug therapy
must be given daily for the life of the cat for continued
efficacy.

Antithyroid drugs-Two conpounds are currently available in
the United States for nedical control of hyperthyroidism
met hi mazol e (Tapazol e) and propylthiouracil (PTU). Both of
t hese oral drugs are actively concentrated in the thyroid gland
where they act to inhibit the synthesis of thyroid hornones.
Nei ther drug interferes with the ability of the gland to
concentrate, inorganic iodine nor do they block the rel ease of
stored thyroid hornone into the blood. This therapy has the




advant age of being fairly inexpensive for owners, is readily
usabl e by nost clinicians, and carries very little risk for the
patient. O the two drugs, only nethimzol e can be recomended
due to the large nunber of undesirable side effects to the use
of PTU. Methinazole is the drug of choice for |ong term nedi cal
control of the disease or presurgical nmanagenent of fragile
cats. An initial starting dosage of 2.5 ng twice daily for two
weeks is used to allow the cat to adapt to the drug and reduces
the signs of anorexia and vomting, then recheck a T4, if it is
still elevated, increase the dosage of nethimazole to 5 ng two
to 3 times daily. Serum T4 concentrations should becone
normalized within 2 to 3 weeks on this therapy. During the
first 3 nonths of drug adm nistration cats should be nonitored
for both T4 concentrations and adverse side effects, both
hemat ol ogi cal , bi ochem cal and dermatological. Initial side
effects occurring in approximtely 15% of cats are anorexi a,
depression and |l ethargy. These signs usually resolve with
continued adm nistration of the drug even if the dosage is not
reduced. Severe @ signs persist in sonme cats necessitating
cessation of the drug. In rare cats, self traunma to the face
and neck will occur during the first 6 weeks of therapy that is
only partially controlled by glucocorticoid therapy. In nost of
the cats with facial dermatitis, cessation of the drug will be
required to correct the problem |In additional rare cats,
severe hepatotoxic reactions to nethimzole will occur that
necessitates withdrawal of the nedication. Anorexia, vomting
and | ethargy coupled with severe elevations in ALT, ALP and
bilirubin will occur. These enzyne abnormalities may require
weeks to conpletely reverse after drug withdrawal. Conplete

bl ood counts, platelet counts, and T4 concentrations should be
nonitored at 2 to 3 week intervals for 2 to 3 nonths. The nost
serious hematol ogi c conplications associated wi th nethi mazol e
are agranul ocytosis, anem a and thronbocytopenia. Al wll
reverse if the drug is stopped and the cat given supportive
care. Most cats will develop a rel apse of these problens if the
drug is readministered, thus surgery or 131] are the only

t herapeutic choices for these cats with serious drug toxicities.
| f the serum T4 does not decrease to lownormal in 2 to 3 weeks,
t he net hi mazol e dosage should be increased in 5 ng increnments
i.e., from1l0 to 15 ng/day for a week then rechecked Nearly al
cats will have hyperthyroi di smsuppressed if 25 to 30 ng are
given daily. If nmethimazole is used presurgically, it need only
be given for the 2 to 3 weeks necessary to normalize serum Ty
concentrations. Utimtely, the | owest nmaintenance dosage
necessary to normalize the T4 should be used. Mst cats can be
mai ntained on 7.5 to 10 ng/day once initial normalization of
hyperthyroidismis acconplished. A few animals still require 15
to 20 ng daily for optimal control. Once a nmaintenance dosage
isidentified it may be given once daily if this is easier for
the client and it does not induce G upset. The drug nust be
given at least daily for maintenance of the euthyroid state.
Hyperthyroidismw |l return in 24 to 72 hours after the | ast
dose of the drug.



Thyr oi dect ony- Sur gi cal renmpoval of the hyperplastic thyroid
tissue is the next nost wi dely used nethod or reversing feline
hypert hyroidism Al though the techni que of thyroidectony is not
conplicated, the high risk of these cats for surgical or post-
operative conplications makes this choice | ess optinal than drug

therapy or 131, Al cats that are going to have surgery should
recei ve nmet himazole for 2 to 3 weeks preoperatively and be
euthyroid at the tinme of surgery. |In addition, the use of 2.5

to 5 ng of propranolol every 8 hours for 2 to 3 weeks before
surgery significantly reduces the cardi ovascul ar mani festations
of this disease. Propranolol should not be used if the cat has
signs of congestive heart failure, however, as it has negative
inotropic activity. It wll significantly reduce the
tachycardi a and arrhythm as that bother sonme cats. The main
conplication associated wwth thyroid surgery is the renoval of
all functioning parathyroid tissue during bilateral

t hyroi dectony resulting in severe hypocalcemia within 1 to 3
days postsurgically. Oher post surgical conplications that may
occur are |aryngeal hem plegia and Horner's syndrone due to
damage to the vagosynpathetic trunk during thyroidectony. Since
70% of cats have bilateral disease, this has the potential to be
a frequent conplication. Every attenpt nust be nmade to preserve
at | east one of the external parathyroids with its cranial blood
supply during surgery. Even if only a hemthyroidectony is
performed. |f only one gland is obviously enlarged the

contral ateral gland should be left behind. If it is
hyperplastic, signs of hyperthyroidismw ]|l generally reappear
within 9 nonths followi ng surgery. At that tine, the other

gl and can be renoved. C ose nonitoring of the serum cal ci um
concentration for several days post surgery is manditory.
Therapy for hypocalcema is not needed unl ess signs of
hypocal cem a devel op, such as tremmors, weakness, tetany, or

sei zures. Therapy for hypocalcemc tetany initially involves
the adm nistration of 1.V. cal ciumgluconate and foll owi ng up
with oral Vitamn-D and oral calciumsalts. Intravenous cal ci um
gluconate is given initially at a dosage of 1.0-1.5 m/kg of 10%
solution over 10 to 20 mnutes if acute tetany devel ops. Once
signs of tetany have been controlled, the rate is slowed to 2.0
m/kg I.V. over 6-8 hrs. Calciumgluconate is repeated as signs
dictate. Oal calciumgluconate may be started at 50-75 ng

el emrental Ca++/ kg/day = 500-750 ny/kg/day of the calciumsalt,
divided TID. |If calciumlactate is given, it is dosed at 400 to
600 ny/ kg/ day, divided TID. The nost effective formof vitamn
Dto give is synthetic Vitamn D3 - D hydrotachystero
(Hytakeral) elixir. It has a rapid onset and di ssipates nore
rapidly than Vit Db. And dosage adjustnents can be nmade rapidly
due to its short half-life. An initial |oading dose of 0.05

ng/ kg/ day is given for 2 days and then decreased to 0.02

ng/ kg/ day for 2 days, and then 0.01 ng/kg/day is given once
daily thereafter. The required dosage is highly individualized
in any cat and can only be determ ned by frequent serum cal ci um
nmoni toring and appropriate dosage adjustnents. You usually do
not need cal ci um suppl enentati on once they go hone, if they are



on quality cat food. Vit Do is much | ess expensive, but slowin
onset (4 wks) than Hytacherol. Initially, 4,000-6,000 |IU kg/day
are given over the first 2 weeks to normalize serum cal ci um
concentrations. Mintenance dosages of vitam n-Do are 1000- 2000
| U kg/day. This drug has a very long T1/2 if hypercal cenm c

devel ops and it nmay be 2 weeks before nornocal cemia returns if
excessive vitam n D, has been adm nistered. Even if
hypopar at hyr oi di sm does devel op postoperatively, it is not

al ways permanent. In weeks to nonths sonme cats no | onger
require vitamn D or cal cium supplenmentation. This can only be
determ ned by slowy decreasing the vitamn D therapy and
nmoni t ori ng serum cal ci um concentrati ons.

Radi oacti ve | odi ne- Radi oactive iodine (1311) may be the best
alternative for therapy of hyperthyroidismif specialized
facilities for obtaining and adm nistering this isotope are
avai l abl e. The conmpound selectively irradiates the hyperplastic
thyroid tissue killing the hyperactive tissue while preserving
the normal thyroid gland. Because of radiation safety
requirenents for the handling of this agent, |ong
hospitalization of animals may be required. This therapy is
effective in correcting the hyperthyroid state in over 85% of
cases with a single dose.

Hypot hyroi di sm nay devel op follow ng bil ateral thyroidectony
or 131| therapy. |In nost cases, even though the serum
concentrations are |low the cat has no signs of disease and it
may not need to be treated. |If therapy is desired, a
repl acenent dosage for L-thyroxine is 0.1 to 0.2 ng/cat given
once daily. Regardless of the node of therapy used, annual
nmeasur enent of the serumthyroxine concentration should be
performed to determine if continued euthyroidismexists or
whet her reoccurance of the disease has taken pl ace.

Exacerbation of preexisting renal failure is a significant risk
when treating hyperthyroidismin geriatric cats. It has been
recommended not to use 1131 therapy until a trial of methinazole
has been done with careful nonitoring of the BUN and creatinine.
Wth effective treatnent of hyperthyroidism the GFR may
decrease, resulting in worsening of previously asynptomatic
renal failure. In nost cases, the BUN and creatinine rise
foll ow ng managenent are mld and not of clinical significance,
but if renal failure is mld to noderate prior to treatnent
caution in managenent of the hyperthyroidismis warranted.



