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Clinical context: Since 1979 and 1980 when the first reports of clinical feline
hyperthyroidism (FHT) appeared in the literature, our understanding of the disease has
evolved tremendously. Initially, FHT was a disease that only referral clinicians treated.
Now it is a disease that primary clinicians routinely manage. Inclusion of the
measurement of total thyroxine concentration in senior wellness panels, as well as in
diagnostic work-ups for sick cats, now enables diagnosis of the condition long before the
cat becomes the classic scrawny, unkempt, agitated patient with a bulge in its neck. However,
earlier recognition of the problem has given rise to several related questions: how to recognize the health
significance of the early presentations of the disease; how early to treat the disease; whether to treat FHT
when comorbid conditions are present; and how to manage comorbid conditions such as chronic kidney
disease and cardiac disease with treatment of FHT. The 2016 AAFP Guidelines for the Management of Feline
Hyperthyroidism (hereafter referred to as the Guidelines) will shed light on these questions for the general
practitioner and suggest when referral may benefit the cat.
Scope: The Guidelines explain FHT as a primary disease process with compounding factors, and provide 
a concise explanation of what we know to be true about the etiology and pathogenesis of the disease. 
The Guidelines also: 
< Distill the current research literature into simple recommendations for testing sequences that will avoid
misdiagnosis and separate an FHT diagnosis into six clinical categories with associated management strategies.
< Emphasize the importance of treating all hyperthyroid cats, regardless of comorbidities, and outline the
currently available treatments for the disease.
< Explain how to monitor the treated cat to help avoid exacerbating comorbid diseases.  
< Dispel some of the myths surrounding certain aspects of FHT and replace them with an evidence-based
narrative that veterinarians and their practice teams can apply to feline patients and communicate to their
owners.
Evidence base: To help ensure better case outcomes, the Guidelines reflect currently available,
evidenced-based knowledge. If research is lacking, or if a consensus does not exist, the expert panel 
of authors has made recommendations based on their extensive, cumulative clinical experience.

Feline hyperthyroidism: 
an overview

There are several excellent recent reviews of 
the history, pathogenesis, epidemiology and
incidence of FHT.3–5 This ‘overview’ section of
the Guidelines highlights information from these
prior publications and other sources deemed
most relevant to a practitioner today.
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Hyperthyroidism
affects 

up to 10% of
North American

cats older 
than 10 years.
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Figure 1 Severely
debilitated hyperthyroid cat:
this was a very common
clinical presentation in 
the 1980s and early 1990s.
Courtesy of Dr Hazel Carney
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Diagnosis

Presenting signs, differential diagnoses
and diagnostic confirmation

Signalment, history and physical
examination 

<
<
<

<
<

<

The classic
hyperthyroid
cat is over 

8 years of age,
is active, 

has a good
appetite 

and
demonstrates
some weight

loss.

Figure 2 A cat
before (a) and
while (b)
suffering from
hyperthyroidism.
Note the weight
loss and
unkempt hair
coat. Courtesy of
Dr Steven Bailey

a

b

< Weight loss
< Polyphagia
< Polyuria
< Polydipsia
< Increased vocalization

< Agitation, increased activity
< Tachypnea, tachycardia
< Vomiting, diarrhea
< Unkempt hair coat
< Apathy, inappetence and lethargy

C l a s s i c  p r e s e n t i n g  s i g n s

Diagnostic confirmation
Diagnosis requires the demonstration of persistently elevated thyroid
hormone concentrations (T4, or T4 plus fT4ed) occurring concurrently with
one or more of the typical clinical signs.

Pertinent questions during history-taking
< How often do you see your cat drink water?

Has this changed?
< How often are you cleaning the litter box? 

Has this changed? Are urine clumps larger?
< Have there been any changes in defecation

habits?
< How is your cat sleeping?  
< Has your cat been more active or has 

it displayed any new behaviors?
< Is your cat vocalizing more often?
< How is your cat eating? Do you notice any

vomiting or diarrhea?
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A  s y s t e m a t i c  a n d  c a t e g o r i c a l  a p p r o a c h  t o  d i a g n o s i s

Some FHT cases are clear-cut: they conform to the classic clinical signs described for hyperthyroidism and are supported by
laboratory T4 results and the patient’s history. However, FHT often has a more ambiguous presentation, complicated by concurrent
disease or clinical laboratory incongruities. In an effort to help practitioners clarify the diagnostic and therapeutic challenges of
FHT, the Panel has developed a new, simplified approach that encompasses a range of six distinct case presentations from overt
FHT to no clinical evidence of the disease. By using the outcome of the physical exam, patient history and minimum database,
a clinician can assign a cat to one of six diagnostic categories, as described below and summarised on page 404. 

GROUP 3: Enlarged thyroid without 
clinical FHT
Cats without clinical hyperthyroidism, T4 within the
reference interval, but with enlarged thyroid gland(s)
Monitor clinical signs in these cats and repeat a
serum T4 assay in 6 months. 

GROUP 1: Classic clinical disease
Cats with uncomplicated clinical hyperthyroidism 
and elevated T4
These are cats with one or more clinical signs consistent with
FHT that have an elevated T4 and no identifiable concurrent
disease. T4 is above the laboratory reference interval in FHT
cases. The Panel recommends that reference laboratory testing
be utilized for diagnosis and monitoring of FHT so that precise
serum hormone levels can be followed throughout treatment and
to avoid quality control discrepancies. Ideally, for purposes of
consistency, monitoring should be performed at the same
reference laboratory. If in-clinic testing is performed for geriatric
screening and significant changes are noted in thyroid hormone
levels, obtain confirmatory testing at a reference laboratory. 

Complete blood count (CBC) findings are generally 
unremarkable, although macrocytosis may be present. Cats
with marked anemia may suffer from a comorbidity and further
work-up should be performed. Serum chemistry findings often
include elevated serum alanine transferase (ALT) or alkaline
phosphatase. Serum ALT levels can be markedly elevated.

If liver enzymes do not normalize after successful treatment
for FHT, further diagnostic work-up is warranted. Azotemia may
suggest dehydration or underlying renal failure. Urinalysis
results are variable, although the urine specific gravity may be
less than 1.030 due to primary polydipsia or inability to
concentrate the urine due to hyperthyroidism. 

Management of Group 1 cats consists of treatment for their
hyperthyroid disease (see pages 406–410).

GROUP 2: Possible FHT with probable 
non-thyroidal disease
Cats with clinical hyperthyroidism and normal T4
Cats in this category have clinical signs suggestive of FHT
along with T4 within the laboratory reference interval. 

The Panel recommends the following approaches for 
Group 2 cats:  
< Further testing for FHT should consist of T4 and fT4ed
assays measured 2–4 weeks after the initial blood screening.
A T4 value in the upper half of the reference interval
combined with an elevated fT4ed supports a diagnosis of
hyperthyroidism.  
< If the T4 and fT4ed are
both within the reference
interval the cat should be
evaluated for non-thyroidal
disease (see right).
< If no concurrent illness
is found and FHT is still
suspected, further testing
is warranted, including
triiodothyronine (T3)
suppression testing,
serum TSH concentration
in conjunction with T4 and
fT4ed, or thyroid
scintigraphy. 

GROUP 4: Subclinical FHT
Cats without overt clinical hyperthyroidism, but with an 
elevated T4 and with some physical exam findings suggestive 
of hyperthyroidism
Repeat the T4 test in 1–2 weeks. If serum T4 is still elevated, treat the
cat for FHT. While no data exist for the best way to manage Group 4
cats, the consensus of the Panel is to treat these cats for
hyperthyroidism. If a repeat T4 is normal, then re-evaluate the patient
in 6 months with a complete physical exam and a T4 assay.GROUP 5: Clinical FHT with confirmed 

non-thyroidal disease
Cats with clinical hyperthyroidism confirmed by
elevated T4, and one or more concurrent diseases
Hyperthyroid cats are commonly middle-
aged or older and often have concurrent
diseases (see right). But because FHT is a
serious disease that can result in rapid
deterioration of the patient, the Panel rec-
ommends the treatment of all diagnosed
cats, including those animals with comor-
bidities. Appropriate monitoring and care-
ful management of concurrent diseases
will optimize the patient’s health.

GROUP 6: Clinically normal
Cats with no clinical signs of hyperthyroidism
and no palpable thyroid nodule but with an
elevated T4 on screening lab test
Because falsely elevated T4 values may
occur, repeat the T4 test preferably using
radioimmunoassay or chemiluminescent
enzyme assay.38,39 If the T4 is now normal,
monitor the cat and retest T4 every 6 months,
or sooner if clinical signs develop. If the T4 is
elevated, treat for FHT. 

Common conditions with signs
similar to FHT
Certain classic signs of
hyperthyroidism (polydipsia,
polyuria, weight loss in the face of 
a good appetite) have similarities 
with the following morbidities that 
are plausible differential diagnoses:
< Diabetes mellitus
< Gastrointestinal malabsorption,

maldigestion
< Gastrointestinal neoplasia,

especially lymphosarcoma

Common comorbidities
associated with FHT
< Thyrotoxic heart disease
< Hypertension
< Retinopathy
< CKD
< Gastrointestinal disease,

malabsorption,
cobalamin deficiency

< Insulin resistance
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Palpably enlarged
thyroid glands
are suggestive,

but not
necessarily
indicative, 
of clinical

hyperthyroidism.

Summary of the categorical approach to diagnosing suspected feline hyperthyroidism

< Consider
and recommend
treatment
options for FHT

< T4 with fT4ed
assays 2–4 weeks
after initial exam
< Evaluate for
NTD
< Consider T3
suppression 
or thyroid
scintigraphy

< Monitor
clinical signs
< Repeat 
T4 assay in 
6 months

< Repeat T4 
assay in 2 weeks
< If elevated, 
treat for FHT
< If T4 is normal,
re-evaluate in 
6 months

< Treat for FHT
< Institute
appropriate
management 
of concurrent
diseases

< Confirm T4
< If normal,
monitor clinical
signs and repeat
T4 in 6 months
< If elevated, 
treat for FHT

GROUP 1:
Classic clinical 

disease

GROUP 2:
Possible FHT
with probable

NTD

GROUP 3:
Enlarged 

thyroid without 
clinical FHT

GROUP 4:
Subclinical

FHT

GROUP 5:
Clinical FHT 

with confirmed
NTD

GROUP 6:
Clinically 
normal

< Clinical FHT
< Elevated T4

< Clinical FHT
< Normal T4

< No clinical
FHT

< Normal T4
< Enlarged
thyroid gland

< No overt clinical
FHT but some 
PE findings
suggestive of FHT
< Elevated T4

< Clinical FHT
< Elevated T4
< One or more
concurrent
diseases

< No clinical FHT
< No palpable
nodule
< Elevated T4

After evaluating signalment, history, physical exam and a minimum database, patients will present as:

FHT = feline hyperthyroidism; NTD = non-thyroidal disease; T4 = total serum thyroxine concentration; fT4ed = free thyroxine measured
by equilibrium dialysis; T3 = triiodothyronine; PE = physical exam

Figure 4 99Tc
scintigraphic
image showing
bilateral, 
but unequal,
cervical thyroid
enlargement.
Courtesy of 
Dr Hazel Carney

Figure 3 Bilateral 
retinal detachment 
in a hyperthyroid cat. 
Courtesy of Dr Cynthia Ward
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Managing hyperthyroid cats 
with concurrent CKD 

Managing the cat that is non-azotemic at
initiation of treatment for hyperthyroidism

Managing the cat that is azotemic at
initiation of treatment for hyperthyroidism

Figure 5 Influence of renal
insufficiency on survival of
cats with hyperthyroidism.
The graph is extrapolated
from data in Milner et al’s
study99

Steve Bailey
Rectangle
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Managing hyperthyroid cats 
with concurrent heart disease

Treatment modalities

Common treatment approaches
Most clinicians recommend definitive therapy
with radioactive iodine or thyroidectomy, espe-
cially if the cat is fairly young and otherwise
healthy. However, in the case of geriatric cats,
cats with concurrent non-thyroidal disease
(especially CKD),59 and cats whose owners
decline definitive therapy, the long-term adminis-
tration of the antithyroid drugs methimazole and
carbimazole or an iodine-restricted diet are
options.47,58,60–62 In addition, pretreatment with
methimazole or carbimazole to restore euthy-
roidism prior to surgery is a common practice for
cats.58,60 Hyperthyroid cats at increased risk of
complications, including those with cardio -
vascular disease or severe hyperthyroidism, 
may benefit from  treatment with methimazole 
or beta-adrenergic antagonists before definitive
treatment with radioactive iodine or surgery.
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Radioactive iodine

<

<

<
<

Advantages and disadvantages of feline hyperthyroidism treatments

< Kills abnormal cells in any location
< Cure rate ⩾95%; most successful

treatment for carcinoma
< Relapse rate 5%
< Simple treatment – one injection or oral

capsule
< Serious side effects are rare
< Limited testing needed after successful

treatment
< Minimal risk of permanent hypothyroidism
< Preferred treatment for humans

< Requires special license and facility
< Hospitalization varies from 3 days to 

4 weeks depending on dose cat receives
and regional regulations

< Owner cannot visit
< Cat is under ‘house arrest’ for 2 weeks

after discharge
< Owner must collect wastes for 2 weeks

after discharge
< Owner cannot cuddle cat for long

intervals for 2 weeks after discharge
< Not reversible

< Response rate ⩾95% while on medication
< Small pills, liquid or topical gel
< Requires no hospitalization
< No risk of permanent hypothyroidism
< Reversible if kidney function declines

< Relapse rate 100% when off medication
< Daily medication (usually twice daily) for

the rest of the cat’s life
< Frequent lab tests to monitor

effectiveness and safety
< Drug reactions occur in up to 25% of

cats; facial itching, vomiting, liver failure,
abnormal blood cell levels and bleeding
episodes may occur

< Tumor continues to grow and may
become malignant

< ⩾90% cure rate if both glands are
removed

< 35–60% cure rate if one gland is removed
< Cures disease within 1–2 days
< Relapse rate 5% if bilateral procedure;

⩽30% if unilateral
< Requires no special equipment
< Most general surgeons can perform

< General anesthesia in a cat with a
compromised cardiovascular system is risky

< May damage parathyroid gland and cause
a transient or permanent calcium crisis

< Requires hospitalization
< Not reversible 
< Most cats require stabilization first with

medication
< Voice or purr may change

< Only a change in diet is required
< Response rate ⩾82% while on diet
< Safe in cats with renal insufficiency

< Absolutely the only food the cat can eat for
the rest of its life

< Only low-iodine treats and water can be used
< Relapse rate 100% when off diet

Radioactive
iodine

Oral or 
transdermal
medication

Surgical 
thyroidectomy

Dietary 
therapy 

Over the life of the cat, the cost of treating uncomplicated FHT is similar whether radioactive iodine, medication or surgery 
is chosen. The cost of feeding y/d each year is approximately the same as the total cost for any of the other three treatments.
The cost of radioiodine or surgery is borne up front, while the costs of oral antithyroid drug therapy and food are separated over
time. Owners should be encouraged to discuss any financial concerns with their family veterinarian.

The advantages/disadvantages chart may be downloaded from www.catvets.com/hyperthyroidism for use with clients, and is also available as supplementary
material at http://jfms.com. DOI: 10.1177/1098612X16643252
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beta
beta

Medical therapy

Thyroid storm
Thyroid storm is a
rare, but life-
threatening,
complication of FHT.
It results from a
rapid increase in
serum thyroid
hormone. Causes
include damage to
the thyroid gland
during 131I therapy 
or vigorous thyroid
gland palpation,
abrupt withdrawal 
of antithyroid
medication,
anesthesia,
exacerbation of NTD
or a stressful event.
If you anticipate the
occurrence of a
possible event,
using a beta-
adrenergic
antagonist, such as
atenolol at 6.25
mg/cat q24h, 
as a prophylactic
treatment at least 
24 h prior to the
event will effectively
prevent clinical
signs.63
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Surgical thyroidectomy

Figure 6 Facial lesions are
a potential side effect in a
cat receiving methimazole
treatment. Courtesy of 
Dr Cynthia Ward
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Monitoring hyperthyroid patients

Prognosis

Dietary therapy

<
<

<

<

What to monitor
< Improvement in the cat’s physical condition – weight gain, improved

body condition score, improved hair coat, resolving tachycardia and
resolving behavioral changes are all positive indicators of improved
thyroid status

< T4 – the goal in cats without renal insufficiency is a T4 value between 1
and 2.5 µg/dl (12.9–32.3 nmol/l) (normal range 1–4 µg/dl [12.9–51.6 nmol/l])

< CBC – severe hematological side effects are possible but infrequent
< Renal parameters – blood urea nitrogen, creatinine, urine specific gravity,

phosphorus and potassium should be monitored. Glomerular filtration rate
(GFR) stabilizes within about 1 month of achieving thyroid control94

< fT4ed – note this assay is not indicated as a sole monitoring parameter
for hyperthyroidism

< TSH testing – may be useful to evaluate for hypothyroidism12,39,95,96

< Other specific parameters for cats with known concurrent disease –
gastrointestinal function testing, cardiac monitoring and urine culture
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Various outdated perceptions exist regarding the treatment of FHT, especially if other diseases are being concurrently managed
in the same patient.42 The most significant of these ‘myths’ are discussed here, along with evidence-based realities that should
guide treatment. 

M y t h s  a n d  r e a l i t i e s  o f  h y p e r t h y r o i d i s m  t r e a t m e n t

MYTH: Methimazole causes kidney damage
FACT: Kidney damage is not a side effect of methimazole
treatment.33 This myth may have originated due to confusion
with pre-existing kidney disease that was being masked by
the diuresis and cachexia created by the hyperthyroidism.

MYTH: Treatment of hyperthyroidism in general 
can result in kidney disease
FACT: Treatment of FHT does not cause kidney damage or
renal failure regardless of treatment modality.44 Side effects of
each treatment modality have been described in numerous
texts, and none cause direct damage to the kidneys. Treatment
of FHT by any means can ‘unmask’ pre-existing CKD, thereby
giving the impression of causality where none exists.12

MYTH: Maintaining T4 slightly above the reference 
interval will help patients with comorbidities like CKD. 
This ‘renal-protective’ effect is assumed to be the result
of improved appetite and increasing blood flow to the
kidneys
FACT: This myth is now known to be untrue. On the contrary,
left untreated, even mild FHT can cause or exacerbate CKD
and glomerular damage; hypertension and proteinuria are
possible mechanisms.97 Early treatment can help reduce
damage to the kidneys from hyperthyroidism.50 Furthermore,
unregulated FHT induces a catabolic state that creates a
false sense of security in the patient’s health and masks
clinical signs of comorbid disease due to increased appetite
and activity level. In addition to the negative energy balance
created by the catabolic state, increased gastrointestinal
transit times and malabsorption contribute to a negative
energy balance.44

MYTH: Post-treatment T4 should be below the reference interval because producing a hypothyroid state does not harm cats.
The patient is not clinically hypothyroid as long as the T4 is in the reference interval and the patient gains weight
FACT: Cats can develop clinically significant hypothyroidism even if the T4 is within the reference interval. While treatment of
hyperthyroidism does not cause or exacerbate renal disease and achieving a euthyroid state is beneficial to the patient,
overtreatment (iatrogenic hypothyroidism) can cause progression of renal disease and increase patient morbidity and
mortality.46,49,97,98 Newer data suggest that using canine endogenous TSH as a means of ruling out iatrogenic hypothyroidism can
be beneficial in optimizing outcome. One study determined that 20% of cats treated for FHT were iatrogenically hypothyroid, and
twice as many cats with elevated TSH were azotemic compared with cats without elevated TSH.46 The goal remains to establish a
T4 in the lower half of the reference interval but to ensure a normal (non-elevated) TSH. The patient should show concurrent clinical
improvement. Normalized T4 without improvement in clinical signs warrants further diagnostic evaluation.

MYTH: Cats with creatinine levels within the reference interval
do not have CKD
FACT: Increased GFR and cachexia will artificially lower creati-
nine levels in spite of significant renal disease.44 Monitoring body
condition score and muscle condition score will better evaluate
whether sarcopenia has occurred. The Panel recommends using
the IRIS guidelines for staging, monitoring and treating CKD. 

MYTH: Isolation after 131I administration is too stressful for the cat
FACT: Although any time a cat is away from home it may experience
stress, this stress is much less than the stress of the illess or other
treatment. It is important to fully explain to the owner that any illness
and treatment can be stressful and the risks of treatment must be
weighed against the benefits. 131I may actually be the option best tol-
erated by the patient. Hospitalization for 131I is similar to what a cat
experiences when boarding while the owner is on vacation. Often
the cat is less stressed than the owner fears, and most cats tolerate
the required post-treatment isolation reasonably well. Many facilities
are addressing the environmental needs of cats with improved 
mental and physical stimulation during their stay. With availability of
scintigraphy and a better understanding of dose titration of 131I, 
radiation safety can still be ensured with relatively short stays in the
hospital. Many stays are shorter than would be required to treat
some of the complications associated with poorly controlled FHT.

MYTH: The cost of 131I is prohibitive
FACT: Over the life of the patient the cost of treating uncomplicated
FHT is similar if one chooses radioactive iodine, medication or
surgery. The cost of feeding y/d each year is approximately the same
as the cost of any of the other three options. The cost of radioiodine
or surgery is borne up front, while the costs of oral antithyroid drug
therapy and dietary therapy are separated over time.

ecvh
Rectangle
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< Feline hyperthyroidism (FHT) is increasing in prevalence and is now the most common endocrine disorder in middle-aged
and older cats, occurring in about 10% of US feline patients >10 years of age.

< No one has verified any definitive cause, although epidemiological studies suggest both genetic and environmental influences.

< Feline geriatric screening panels now routinely include serum T4, which allows detection of elevated T4 levels at an early
stage in disease progression and helps enable timely diagnosis and intervention.

< Because older age is a risk factor for FHT, clinicians should anticipate the presence of other age-related comorbidities such
as heart disease, diabetes mellitus, gastrointestinal dysfunction and CKD in a certain percentage of hyperthyroid patients.
FHT case presentations may be ambiguous due to the presence of concurrent diseases or diagnostic inconsistencies.

< A systematic approach to FHT diagnosis will categorize suspected cases into one of six diagnostic groups, 
each of which has an associated management strategy.

< The four common therapeutic modalities, implemented individually or in combination, are radioactive iodine, pharmaceutical
therapy, surgical thyroidectomy and dietary therapy.

< Because FHT is life-threatening, the Panel recommends treatment of all hyperthyroid cats with concurrent management 
of any comorbidities.

< Overall success of management of FHT is 83–99%, depending on the patient’s clinical status and treatment modality.
Radioiodine and surgery are potentially permanent cures for both adenomas and carcinomas. Methimazole/carbimazole 
and dietary therapy will control clinical disease in milder cases and in cats with significant comorbidities.

< Regular monitoring of a hyperthyroid cat is important not only to assess therapeutic efficacy but also to detect iatrogenic
hypothyroidism and to confirm comorbidities that become evident with resolution of the hyperthyroid state.

< Morbidity and mortality in the well-managed hyperthyroid cat are more strongly influenced by the 
presence and severity of the comorbid disease than by FHT itself.

SUMMARY

The AAFP welcomes
endorse ment of these

Guidelines by the
International Society 

of Feline Medicine
(ISFM).
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A p p e n d i x :  C l i e n t  b r o c h u r e
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Available online at jfms.com and catvets.com

The client brochure may be downloaded from www.catvets.com/guidelines/client-brochures and is also available as supplementary material 
at http://jfms.com. DOI: 10.1177/1098612X16643252




