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Hypothyroidism is an endocrine disorder in which there is deficient
production of thyroid hormone. The disease is classified based on
whether the thyroid gland (primary hypothyroidism), pituitary gland

(secondary hypothyroidism), or hypothalamus (tertiary hypothyroidism) is
the cause of decreased hormone production. Primary hypothyroidism is the
most common cause in the dog, accounting for over 95% of cases, and can
be due to lymphocytic thyroiditis, idiopathic atrophy, follicular cell hyper-
plasia, neoplastic destruction, and other histologic abnormalities. Congeni-
tal hypothyroidism (cretinism) is rarely diagnosed in dogs and causes
include iodine deficiency, thyroid dysgenesis, and dyshormonogenesis.
Secondary congenital hypothyroidism has also been reported. 

Thyroid hormone production is regulated by the hypothalamic–pituitary–
thyroid gland axis. Thyroid-stimulating hormone (TSH, or thyrotropin) pro-
duced by the pituitary gland stimulates thyroid hormone secretion. There is
a negative feedback regulatory mechanism by which thyroid hormone
inhibits further production of TSH as thyroid hormone levels rise. TSH pro-
duction is also modulated by thyrotropin-releasing hormone (TRH), which
is secreted by the hypothalamus. TRH production may also be regulated by
thyroid hormone in a negative-feedback fashion.

Thyroxine (T4) is the major secretory product of the thyroid gland. T4 is
metabolized by deiodination to T3, the more active thyroid hormone. Only
10%–20% of the circulating T3 is secreted by the thyroid gland. The major-
ity of T3 is produced by deiodination of T4 in peripheral tissues. In plasma,
the majority of thyroid hormone is bound to proteins (thyroid-binding 
globulin, albumin, etc.). Unbound (free) thyroid hormones (less than 1% of
circulating T3 and T4) are the active forms that enter cells and regulate the
negative feedback mechanism on the pituitary gland and hypothalamus. 

Thyroid hormones affect many metabolic processes, including calorigen-
esis, protein and enzyme synthesis, carbohydrate and lipid metabolism,
fetal development, bone turnover, respiratory center stimulation, erythro-
poiesis, etc. Therefore, adequate T3 and T4 production is very important 
for the body to function normally.   

This article focuses on primary hypothyroidism and myxedema coma
and discusses the diagnostic criteria, treatment, and prognosis for these 
disorders.

DIAGNOSTIC 
CRITERIA

Historical Information
Age and Gender Predisposition:
There is no recognized sex predispo-
sition. Middle-aged dogs are most
commonly affected.

Breed Predisposition: Breeds predis-
posed to developing hypothyroidism
include the Doberman pinscher, Irish
setter, golden retriever, dachshund,
poodle, boxer, miniature schnauzer,
and Great Dane.

Owner Observations: Clinical 
signs most commonly noted by
owners include:
• Weight gain.
• Lethargy.
• Weakness/exercise intolerance.
• Dermatologic abnormalities

including hair loss/thin haircoat,
“rat tail,” flaky haircoat, pruritus,
“tragic” appearance (myxedema
of the face).

• Evidence of peripheral neu-
ropathies (head tilt, facial nerve
paralysis, weakness).

Physical Examination
Findings 
Routine Hypothyroidism
• Overweight body condition.
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• Lethargy.
• Dermatologic abnormalities:

Symmetric truncal alopecia, 
seborrhea, “rat tail,” pyoderma,
hyperkeratosis, hyperpigmenta-
tion, myxedema.

• Peripheral neuropathies: Head
tilt, nystagmus, circling (CN VIII);
facial nerve paralysis (CN VII).

• Generalized peripheral neu-
ropathy: Proprioceptive deficits
and ataxia (primarily hindlimb),
hyporeflexia, forelimb lameness.

• Signs related to atherosclerosis:
Lethargy, anorexia, weakness,
dyspnea, collapse, cardiac
arrhythmias, other signs related 
to end-organ hypoxia.

• Reproductive disorders: Persis-
tent anestrus, gynecomastia,
galactorrhea.

• Ocular changes: Lipemia reti-
nalis, corneal lipid deposits,
corneal ulceration, lipid effusion
into the aqueous humor, second-
ary glaucoma, uveitis, kerato-
conjunctivitis sicca, Horner’s
syndrome.

Myxedema Coma
• Coma, stupor.
• Hypothermia without shivering.
• Bradycardia.
• Hypoventilation.
• Poor pulses due to hypotension.

Laboratory Findings
Routine Testing 
• Complete blood count (CBC):

Nonregenerative anemia.
• Blood smear: Leptocytes (target

cells).
• Serum chemistry profile 

with routine hypothyroidism:
—Hypercholesterolemia (choles-
terol >325 mg/dL).
—Hypertriglyceridemia (triglyc-
erides >290 mg/dL).

• Serum chemistry profile with
myxedema coma: 
—Hyponatremia (Na <140 mEq/L).
—Hypercapnia (PCO2 >45 mmHg).
—Hypoxemia (PO2 <85 mmHg).
—Hypoglycemia (glucose <70
mg/dL).

Endocrine Testing
Total T4 (normal = 1–4 µg/dL): 
A good screening test for hypothy-
roidism. A dog with a TT4 within
the reference range can be assumed
euthyroid. (A spurious increase can
occur with anti-T4 antibodies, but
this is rare.) A low TT4 is suggestive
but not diagnostic for hypothy-
roidism. Dogs with other disease
processes can have low TT4  levels,
even when they are not hypothy-
roid (sick euthyroid syndrome); var-
ious medications can cause a low
TT4 (glucocorticoids, phenobarbital,
furosemide, trimethoprim sulfon-
amide, propranolol, NSAIDs). If a
dog has a low TT4 and signs of
hypothyroidism, a free T4 (FT4) ±
canine TSH (cTSH) are recom-
mended to confirm the diagnosis. $

FT4 by equilibrium dialysis (normal
= 11–43 pmol/L): Only free thyroid
hormone can enter cells and bind
to receptors; measurement of FT4

gives a more accurate representa-
tion of thyroid function. However,
FT4 can decrease with nonthyroidal
illness as well, but this occurs less
often than with TT4. FT4 can be
measured by equilibrium dialysis or
radioimmunoassay (RIA). Thyroid-
binding globulin (TBG) concentra-
tions are lower in dogs than in
humans, and measurement of FT4

by RIA has no diagnostic advantage
over measurement of TT4. $

cTSH (normal = 0.10–0.60 ng/mL):
cTSH levels can rise in hypothyroid
dogs due to the absence of negative
feedback on the pituitary gland by
thyroid hormones. Measurement of
an elevated cTSH is specific for a
diagnosis of hypothyroidism if FT4

and/or TT4 are also decreased. The
assay has a low sensitivity, how-
ever; when cTSH is normal despite
a low TT4 and FT4, hypothyroidism
should not be ruled out. Approxi-
mately 25% of dogs with confirmed
hypothyroidism will have a normal
serum cTSH level. $

T3, T4, and thyroglobulin autoanti-
bodies: Autoantibodies to thy-
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roglobulin, T3, and T4 are believed
to correlate with lymphocytic thy-
roiditis. Circulating thyroid hor-
mone autoantibodies may interfere
with RIA techniques used to meas-
ure T4 and T3, causing spurious
results. The presence of autoanti-
bodies in a hypothyroid dog would
support a diagnosis of lymphocytic
thyroiditis. In healthy dogs or dogs
with signs inconsistent with
hypothyroidism, the presence of
autoantibodies leads to concern for
the eventual development of
hypothyroidism. Therefore, repeat
testing of FT4 is recommended every
4–6 months if thyroid hormone or
thyroglobulin autoantibodies are
present. $

TSH stimulation test: The current
“gold standard” for measuring thy-
roid gland function. TT4 is meas-
ured before and 6 hours after the
administration of human recombi-
nant TSH. In hypothyroid dogs,
there is no increase in the TT4 fol-
lowing TSH administration. How-
ever, this test can be affected by
nonthyroidal illness as are TT4 and
FT4, and it is limited by the avail-
ability and cost of TSH. A veteri-
nary TSH product is currently not
available, and the human TSH
product is difficult to find. Costs of
TSH range from $160–$220 for 10
units of TSH (1–5 units needed 
per test). $

TRH stimulation test: Can be used
to diagnose hypothyroidism or to
differentiate between primary and
secondary hypothyroidism. The
change in canine TSH or TT4 con-
centration is measured after
administration of TRH. The TRH
stimulation test is not as good a
test as the TSH stimulation test in
the diagnosis of hypothyroidism

tive diagnosis, since euthyroid dogs
may also partially improve with 
L-thyroxine treatment. Ideally, sup-
plementation should be withdrawn;
recurring clinical signs will confirm
the diagnosis. $

To definitively diagnose hypothy-
roidism in dogs that have already
started on thyroid hormone supple-
mentation, therapy should be 
withdrawn for 1 month and FT4 ±
cTSH measured. If the FT4 is 
borderline, it should be retested 
in another month.

Other Diagnostic
Findings
In “Uncomplicated” 
Hypothyroidism
No specific changes on radiographs,
abdominal or thoracic ultrasonogra-
phy, or electrocardiographic studies.
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KEY TO COSTS
$ indicates relative costs of any diagnostic

and treatment regimens listed.
$ costs under $250

$$ costs between $250–$500
$$$ costs between $500–$1000

$$$$ costs over $1000

because the amount of increase in
T4 after administration of TRH is
not as great in normal dogs as
with TSH. Therefore, it is harder
to distinguish a normal from a
subnormal response. Side effects
such as salivation, vomiting, uri-
nation, defecation, miosis, tachy-
cardia, and tachypnea may be
observed following TRH adminis-
tration. In addition, TRH 
is difficult to find. $

Trial therapy with thyroid 
hormone replacement: Not 
recommended as a diagnostic tool.
However, it can be considered if
signs of hypothyroidism are pres-
ent, the results of diagnostic testing
are equivocal, and nonthyroidal 
illness is ruled out. A positive
response to therapy should not be
interpreted as evidence of a defini-

TT4 – Best used to rule out diagnosis of hypothyroidism. If the TT4 is normal, it
is unlikely that the dog is hypothyroid (unless there are T4 autoantibodies). If
the TT4 is less than normal, the dog may or may not be hypothyroid since
chronic illness and medications can also suppress TT4. Therefore, if the TT4 is
below normal, a FT4 ± cTSH should be performed prior to initiating thyroid
hormone supplementation.

FT4 – Measurement of FT4 is a better test of thyroid function, since this is the
active form of the hormone. In addition, the thyroid-pituitary axis functions to
maintain FT4, not TT4, levels. The RIA method is not any more reliable than a
TT4 in dogs with sick euthyroid syndrome. Equilibrium dialysis gives more reli-
able measurements of the FT4 concentrations and is more effective than a TT4

in differentiating between euthyroid and hypothyroid dogs.

cTSH – cTSH is expected to be elevated in dogs with hypothyroidism due to
the loss of negative feedback by thyroid hormone on the pituitary gland.
However, studies have shown that TSH is not elevated in all dogs with
hypothyroidism and can be elevated in some healthy dogs and dogs with sick
euthyroid syndrome. Therefore, cTSH should not be used alone to diagnose
hypothyroidism.

Antithyroglobulin, anti-T4, and anti-T3 antibody – Autoantibodies are believed
to correlate with lymphocytic thyroiditis. Recent data has suggested that some
dogs with evidence of subclinical thyroiditis develop overt thyroid dysfunction
within 1 year. Therefore, it is recommended to screen dogs with autoantibodies
for hypothyroidism every 4–6 months. In the presence of anti-T4 antibodies, FT4

should be measured by equilibrium dialysis to monitor the effectiveness of thy-
roid hormone treatment because TT4 levels can be falsely elevated.

TSH stimulation test – Considered the criterion standard for the diagnosis of
canine hypothyroidism. However, the utility of the test is limited by the
expense of human TSH and the effect of nonthyroidal illness on test results. 

TRH stimulation test – Has been used as either a screening test for hypothy-
roidism or as a test to differentiate between primary and secondary hypothy-
roidism. Side effects of TRH administration can be severe and the test is
difficult to interpret.

Diagnost ic  Test ing for  Hypothyroidism



With Complications of 
Hypothyroidism
Atherosclerosis
Clinical signs of atherosclerosis are
related to ischemia or thromboem-
bolism of multiple organs, such 
as lethargy, anorexia, weakness,
dyspnea, collapse, vomiting, or 
neurologic signs.

• Abdominal radiographs: Recom-
mended in hypothyroid dogs with
vomiting or abdominal pain. Find-
ings may include aortic mineral-
ization due to atherosclerosis. $

• Electrocardiogram: Recom-
mended in dogs with cardiac
arrhythmias or collapse. Findings
may include evidence of myocar-
dial infarction (ST segment eleva-
tion, atrial fibrillation, notched
QRS complex) in dogs with ather-
osclerosis. $

The following tests are indicated in
dogs with clinical signs of thrombo-
sis, i.e., cool extremities, poor
pulses, etc.:

• Angiography: Findings may
include thrombosis or narrowing
of various arteries. $$

• CT scan or ultrasound: Findings
may include evidence of aortic or
other thrombi. $$

Peripheral neuropathies
Electrodiagnostics: Indicated in
dogs with generalized weakness,
exercise intolerance, proprioceptive
deficits, ataxia, and hyporeflexia.
Findings may include abnormalities
consistent with denervation, such as
fibrillation potentials, positive sharp
waves, and slowed nerve conduc-
tion times. $$

With myxedema coma
Thoracic radiographs: Pleural 
effusion and a pulmonary alveolar
pattern have been reported. $

Summary of
Diagnostic Criteria
• Documented clinical signs of

hypothyroidism.
• Low TT4 and FT4 concentrations,

elevated cTSH in 75% of
hypothyroid dogs.

Differential Diagnoses
Hypothyroidism
Other endocrinopathies
Hyperadrenocorticism: Dermato-
logic changes, such as bilaterally
symmetric alopecia and pyoderma,
and weight gain are consistent with
this endocrine disease. If other his-
torical findings such as polyuria,
polydipsia, and polyphagia are
present, an adrenocorticotropic
hormone (ACTH) stimulation test,
urine cortisol:creatinine ratio,
and/or low dose dexamethasone
suppression test are indicated.

Disorders of sex hormone produc-
tion such as:
• Sertoli cell tumor. Bilaterally

symmetric truncal alopecia is
consistent with this disease.
Physical examination of the
testes, an estrogen level, and
histopathology of the testicle(s)
would be appropriate 
diagnostic tests.

• Alopecia X. Sex hormones such
as testosterone, estrogen, pro-
gesterone, and many of their
precursors and derivatives, are
produced either in the gonads
(testes and ovaries) or in the
adrenal glands. These hormones
can exhibit strong influences on
the development and growth of
skin and hair follicles. Physical
or biochemical abnormalities of
the pituitary gland, the gonads,
or the adrenal glands can result
in either excessive or deficient
production of one or more of the
sex hormones. These hormonal
imbalances can cause hair loss
and have been grouped by some
under a syndrome termed alope-
cia X, or sex hormone imbalance.
Measuring the response of sex
hormone levels to synthetic
ACTH is used to help rule out 
this disease.

Dermatopathy
Pyoderma: Often a secondary
problem associated with hypothy-
roidism, but also can be a primary
diagnosis. Physical examination
and skin cytology would be appro-
priate diagnostics, but hypothy-

roidism would need to be ruled
out, if indicated.
Allergies: Skin changes associated
with atopy or a food allergy can
mimic hypothyroidism. These could
be ruled out based on history, a
food trial, intradermal skin testing,
and/or blood allergy testing.
Affected dogs are typically pruritic,
although dogs with hypothyroidism
can be pruritic if they also have
pyoderma.

Obesity
High caloric intake, insufficient
exercise: Diagnosis is made based
on history and by ruling out con-
tributing factors, such as hypothy-
roidism.

In the Absence of “Typical” Signs
of Hypothyroidism
Neurologic or orthopedic 
presentation
• Lower motor neuron or neuro-

muscular disease: Physical exam-
ination findings, electrodiagnostic
tests, and muscle biopsy are used
to rule out nonthyroidal causes of
neuropathy and myopathy. How-
ever, physical examination and
electromyogram abnormalities
consistent with denervation can
be found in hypothyroid dogs.

• Orthopedic disease: Physical
examination findings as well as
radiographs of the area of con-
cern would help rule out orthope-
dic causes for clinical signs.

• Otitis interna/media: Vestibular
signs are often associated with 
an inner/middle ear infection.
Radiographs or CT of the bullae
would help to rule out otitis 
as a cause of circling, head tilt,
nystagmus, etc.

• Idiopathic vestibular disease: This
is a rule-out diagnosis, i.e., all
other causes of peripheral vestibu-
lar disease need to be ruled out.
Radiographs or CT of the bullae,
thyroid testing, and, potentially,
diagnostics to rule out intracranial
disease (magnetic resonance imag-
ing, cerebrospinal fluid tap, etc.)
would be appropriate.
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TREATMENT 
RECOMMENDATIONS

Initial Treatment 
L-thyroxine (0.1 mg/10 lb or 
0.022 mg/kg PO bid). L-thyroxine
is synthetic levothyroxine, the 
levo isomer of thyroxine, which 
is the primary secretion of the 
thyroid gland. A trade name 
product (e.g., Soloxine® [King 
Animal Health], Levoxyl® [Jones
Pharma]) should be used initially.
Most products are provided in
tablets, containing 0.1 mg–0.8 mg
of L-thyroxine; chewable tablets
are also available. Initial treatment
is recommended at the dosage
listed above, but variability in
absorption and metabolism
requires that the dosage and fre-
quency be adjusted. Some dogs
eventually require only once-daily
dosing. At an appropriate dose, no
adverse effects are associated with
therapy. Chronic overdosage will
produce symptoms of hyperthy-
roidism, including tachycardia,
polyphagia, polyuria, polydipsia,
nervousness, and excessive pant-
ing. Yearly cost to a client can
range from $30–$300 per year
based on the dog’s size and
whether chewable or nonchew-
able tablets are used. $–$$

Intravenous L-thyroxine
(1–5 µg/kg IV bid; a loading 
dose of 0.066–0.11 mg/kg daily 
IV has also been recommended).
The IV form of L-thyroxine is rec-
ommended for initial treatment in
dogs with myxedema coma since
they are often hypotensive and
might not adequately absorb oral
medications. Once the blood 
volume and blood pressure are 
normalized and the dog is able to
tolerate oral medication, L-thyrox-
ine should be administered PO.
Overlap with the injectable hor-
mone is recommended for at least 
a day. A 40-kg dog would require
up to 200 µg of injectable 
L-thyroxine twice daily, which
would cost about $50 per day. $$

Alternative/Optional
Treatments/Therapy
There are no useful or recom-
mended alternative therapies.

Supportive Treatment
• Minimize caloric intake in over-

weight or obese hypothyroid
dogs. 

• Calculate the maintenance
energy requirement (MER) for the
dog at the optimum (not obese)
weight according to the following
formula: 2 [(30 x body weight in
kg) + 70]. 60%–65% of the dog’s
MER should be fed in 2–3 meals
per day. 

• Recommend diets low in calories,
high in fiber, and low in fat, par-
ticularly if the dog is having trou-
ble losing weight. Examples
include Hill’s Prescription Diet®

r/d or w/d, Purina® OM Over-
weight Management™, Waltham®

Canine Calorie Control™, and
Eukanuba® Restricted Calorie. 

• Monitor the dog’s weight weekly
to check the progression on the
weight-loss plan. The amount fed
should be adjusted to produce a
2%–4% loss in weight per week.

In Dogs With Thrombus 
Formation Secondary to 
Atherosclerosis
Use of the following drugs should be
limited to dogs with a diagnosis of
thrombus formation via CT scan,
ultrasound, or angiography:  

Warfarin (0.1–0.2 mg/kg PO sid 
to bid) $

• Acts indirectly by interfering with
the action of vitamin K1 in the
synthesis of the coagulation 
factors II, VII, IX, and X. It is used
for long-term treatment of 
thrombotic conditions.

• The primary adverse effect 
is dose-related hemorrhage.  

• Thyroid hormones increase the
catabolism of vitamin K-depen-
dent clotting factors. Therefore,
dogs treated concurrently with 
L-thyroxine may have an increase
in the anticoagulant effects from
warfarin.

• Prothrombin time (PT) should be
monitored and the dose adjusted
to increase the PT 1.5–2 times the
baseline value. PT should be
checked 3–4 days after starting
treatment. Alternatively, the inter-
national normalization ratio (INR)
can be monitored to account for
variations in PT reagent. The 
target therapeutic INR is 2–3.

• Pills should not be broken since
the drug is not equally distributed
in the tablets.

• Cost of warfarin therapy for a 
40-kg dog is about $150 per month.

Heparin (200 units/kg IV as a load-
ing dose, then 50–500 units/kg SC
tid to qid) $$
• Acts on coagulation factors in

both the intrinsic and extrinsic
coagulation pathways; inactivates
thrombin and factors IX, X, XI,
XII, and XIII; blocks conversion 
of fibrinogen to fibrin and pro-
thrombin to thrombin.

• APTT should be monitored and
the dose adjusted as needed to
prolong the APTT 2–2.5 times 
the baseline value. Monitoring
should begin 24 hours after 
starting treatment.

• If switching over to warfarin,
treatment should be overlapped
for 3 days.

• Adverse effects include bleeding
and thrombocytopenia and
hypersensitivity reactions.

• Heparin therapy can result in 
an artifactual increase in FT4
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RESOURCE LIST

• L-thyroxine (Soloxine,® King
Animal Health)—0.022 mg/kg
PO bid, or 0.1 mg/10 lb PO
bid.

• Intravenous L-thyroxine for
myxedema coma (Synthroid
Injection,® Knoll Pharmaceuti-
cals)—1–5 µg/kg IV bid; a
loading dose of 0.066–0.11
mg/kg daily IV has also been
recommended.



measurements in humans. This
occurs due to the liberation of
free fatty acids in vitro. The 
free fatty acids displace T4 and
T3 from TBG. Therefore, in
humans, where heparin has
been administered, TT4 

measurements are more inform-
ative than FT4 measurements.

• The cost of heparin for a 40-kg
dog is about $50 per day. 

In Dogs With Myxedema Coma
Intravenous fluids
With long-standing hypothyroidism,
compensatory mechanisms result in
a decreased blood volume; there-
fore, volume support with fluids is
necessary. The dose of fluids is
based on the degree of hypov-
olemia.

Once fluid therapy is instituted,
the dog’s sodium concentration
should be closely monitored since
free water clearance is reduced in
hypothyroid dogs and hyponatremia
can develop.  

The initial fluid of choice is
0.9% NaCl with dextrose 
added as needed. However, if the
initial blood work reveals hyperna-
tremia, 0.45% NaCl, Normosol®-R
(Abbott), or lactated Ringer’s solu-
tion should be considered. The
decision should be based on the
degree of hypernatremia (i.e.,
0.45% NaCl should be used with
marked hypernatremia [Na >165
mEq/L]), and the dog’s sodium 
concentration monitored closely.  

Passive warming with blankets
This helps to resolve hypothermia
without inducing peripheral vasodi-
lation and exacerbating hypotension. 

Assisted ventilation
Depression of the respiratory
response to hypercapnia and respi-
ratory muscle weakness lead to
hypoventilation and hypercapnia. 
If severe, mechanical ventilation
may be necessary.

Broad-spectrum antibiotics
Antibiotic therapy is recommended
for dogs because infection is a cause

of myxedema coma in humans.
Examples include: intravenously, a
combination of ampicillin (22 mg/kg
IV tid) and enrofloxacin (5–10 mg/kg
IV sid), or orally, Clavamox® (Pfizer,
13.75–20 mg/kg PO bid).

Colloidal solutions or dopamine 
to treat hypotension
Core body temperature can drop in
dogs with hypothyroidism due to
decreases in metabolic rate, cardiac
output, and vascular volume.
Peripheral vasoconstriction develops
to help maintain the body tempera-
ture. Crystalloid fluids may not be
adequate to correct the resultant
hypovolemia and hypotension.

Hetastarch is a synthetic colloidal
solution that is typically adminis-
tered at a maximum daily dosage of
30 ml/kg and can be given as a con-
stant rate infusion or in bolus form.
Cost for a 40-kg dog would be
$70–$100 per day.

Dopamine (1–10 mcg/kg/min)
may be necessary if crystalloid and
colloid solutions are not effective in
treating the hypotension. Side effects
of dopamine infusion include nau-
sea, vomiting, tachycardia, ectopic
beats, hypo- or hypertension, and
extravasation injuries that cause
necrosis and sloughing of the sur-
rounding tissue. Frequent blood
pressure monitoring is necessary
with dopamine therapy. Cost for a
40-kg dog would be approximately
$10 per day. 

Glucocorticoid supplementation
• There is reduced secretion of 

cortisol in response to stress with
severe hypothyroidism.

• A short-acting steroid should be
administered in the physiologic
dose range, (e.g., prednisone
[0.1–0.2 mg/kg bid] or dexa-
methasone sodium phosphate
[0.01–0.02 mg/kg bid]).

Patient Monitoring 
TT4 should be checked 4 weeks after
starting oral thyroid supplementa-
tion. If given twice daily, the blood
should be collected 4–6 hours post-
pill. If given once daily, the blood

should be collected pre-pill (imme-
diately prior to the next dose) and
4–6 hours post-pill. Some clinicians
recommend measuring pre-pill and
4–6 hour post-pill when supplemen-
tation is given twice daily. The pre-
pill measurement is used to evaluate
the duration of action of the L-thy-
roxine and the post-pill measure-
ment is used to evaluate whether the
dose of L-thyroxine is appropriate.

• If the pre- and post-pill thyroid
hormone concentrations are 
normal, no changes should be
made in the treatment protocol.

• If the pre-pill thyroid hormone
concentration is increased, the 
L-thyroxine dose should be
reduced by 25%.

• If the post-pill thyroid hormone
concentration is high–normal to
slightly increased, no changes
should be made in the treatment
protocol. However, if the TT4 is
greater than 7.5 µg/dL or there
are signs of thyrotoxicosis, the
dose should be decreased.

• If medication is being adminis-
tered once daily and the pre-pill
thyroid hormone concentration is
low and the post-pill thyroid hor-
mone concentration is increased,
treatment frequency should be
increased to twice daily.

• If the pre-pill thyroid hormone
concentration is low and the
post-pill is normal to increased,
the dosage of thyroid hormone
should be increased and tid
administration considered.

• If the pre- and post-pill concen-
trations are low, the dosage
should be increased.

• TT4 should be measured every
6–8 weeks during the first 8
months of therapy since metabo-
lism of L-thyroxine will change as
the dog’s metabolic rate normal-
izes. Therefore, dose adjustments
may be necessary. Thyroid hor-
mone levels should then be mon-
itored every 6 months to ensure
proper dosing.

• If autoantibodies to T4 are present
in the serum prior to initiating
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therapy, measurement of T4 can-
not be used to monitor therapy
and FT4 must be used.

• cTSH can be used to monitor
dogs on thyroid hormone
replacement. It should normalize
with therapy, but this assay 
cannot differentiate between 
adequate supplementation and
oversupplementation.

Monitor for aggression, nervousness,
polyuria/polydipsia, polyphagia,
weight loss, and panting, which may
be signs of thyrotoxicosis, i.e., the
thyroid supplement dose is too high.

Home Management
Monitor for weight loss, improved
activity level, and attitude; give
treatment regularly.

Milestones/Recovery
Timeframes
In One Week
• Increased mental alertness.
• Improved appetite.
• Improved activity level and

strength.

In One Month
• Improvement in the skin.
• Weight loss.
• Hair regrowth begins (takes 

several months).

In Two Months
• Resolution of vestibular 

abnormalities.
• Resolution of generalized 

neuropathy.

In Dogs With Myxedema Coma
• Clinical improvement is usually

seen within 8 hours of initiating
IV L-thyroxine.

• Complete recovery takes weeks
to months.

Treatment
Contraindications
In hypothyroid dogs with diabetes
mellitus, insulin resistance develops
due to a postreceptor defect in
insulin-mediated glucose transport
and metabolism. When treatment
with L-thyroxine is initiated, a con-
current reduction in insulin dosage
is recommended. Insulin require-
ments can drop by 50%–60% 
within 2 weeks of starting a dog 
on L-thyroxine.

In dogs with concurrent 
cardiomyopathy, initial thyroid 
hormone replacement should be
25%–50% of the usual starting 
dose. Thyroid hormone treatment
increases myocardial oxygen
demand and may cause cardiac
decompensation. The dose of 
L-thyroxine can then be gradually
increased over the following 2–4
weeks as needed, based on 
sequential TT4 measurements.

In hypothyroid dogs with hypoad-
renocorticism (e.g., multiple
endocrine disorder), it is very impor-
tant to treat hypoadrenocorticism
first or concurrently to avoid precipi-
tating acute adrenal insufficiency.

PROGNOSIS 

Favorable Criteria
Primary hypothyroidism.

Unfavorable Criteria 
• Secondary or tertiary hypothy-

roidism from neoplasia.
• Myxedema coma; however, prog-

nosis is dependent on early
recognition and treatment.

• Thromboemboli.
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