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Introduction
While canine hypothyroidism has been diagnosed for many years, refer-
ences to associated abnormal behaviors typically cite only lethargy. The
behaviors mentioned as symptoms have tended to be general and often
included within a list of clinical signs that are related to the concomitant
lowered metabolic rate or to neurological abnormalities.1-4 Prior to
1990, there had only been two authors that noted a relationship between
aggression and hypothyroidism.5-7 Since that time, hypothyroid-related
aggression has been recognized as a unique type of aggression. Also, a
collection of other behavioral signs has been reported in scattered books
and journals that have examined this disease and its behavioral relation-
ships more extensively.

Clinical Signs
Clinical signs of hypothyroidism affect several body systems; therefore,
the manifestation of this condition is extremely variable. These various
clinical signs may be seen alone, as is often the case with aggression, or
they can be a single part of several systems, as indicated by the percent-
ages of cases that cite their incidence. Specific presentations and their
incidence that would be included under behavioral signs include aggres-
sion, cold intolerance (15%), decreased libido, exercise intolerance,
lethargy or mental dullness (20% to 70%), prolonged anestrus (4% to
40%), and weight gain or obesity (41% to 60%).1,5-10 However, many of
these behavioral signs are nonspecific, and the description of lethargy or
mental dullness might also be used as one of the presenting signs for
canine cognitive dysfunction.

Nonbehavioral signs of hypothyroidism can involve a number of dif-
ferent organ systems and include alopecia (26% to 65%), a dry or dull
hair coat (60%), weakness (21%), seborrhea (39%), hyperkeratosis
and/or hyperpigmentation (15% to 33%), pyoderma (11% to 12%),
bradycardia (10% to 14%), vague neuromyopathic or gastrointestinal
signs, infertility, hypermetria, and poor wound healing.1,2,10-12 Hemato-
logical features can include impaired neutrophil and lymphocyte func-
tion, a nonregenerative anemia, and increased bruising.3 Central nervous
system involvement can include head tilt, nystagmus, hemiparesis, or
cranial nerve dysfunction.1,2,10,13

Hypothyroidism should be included as a differential diagnosis for
aggression, canine cognitive dysfunction (because of the description of
mental dullness), and obesity, as well as for orthopedic problems and
dermatological cases. Of particular interest in this report is the associa-
tion of aggression with hypothyroidism. It may be the only presenting
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complaint, with the animal often being described as having
developed a “grumpy” attitude.14 Hypothyroidism-associ-
ated aggression should be considered as a specific type of
aggression, because the history of aggressive episodes is
unique. The affected dog has been behaving normally, but
over a period of time becomes increasingly aggressive; for
example, the pet growls at a known person for walking past,
yet allows the same person to sit with it on the sofa.

Example Case Report
A 5.5-year-old, intact male Russian wolfhound was referred
to a board-certified veterinary behaviorist for evaluation of
owner-directed aggression. The owners acquired him from
an animal shelter at 1 year of age, where he had been sur-
rendered because he was getting in fights with the neigh-
bor’s dogs when he would jump the fence to eat their food.
He had been fine with his current family until 1 month prior
to presentation, at which time he started growling occasion-
ally at family members and others he had known for some
time. The amount of growling, snapping, and biting contin-
ued to increase, but it was intermittent, sometimes occur-
ring three times per day and at other times only once per
week. Approximately one-third of the episodes were associ-
ated with an attempt to pet the dog. Salivary staining of the
mouth and forelimb was also observed approximately 2
days prior to the onset of growling. The only other behavior
change noted in the dog was a lack of interest in his daily
run for 2 days prior to the appointment.

Physical examination findings included the aforemen-
tioned salivary staining, mild dental tartar, and a small scar
between the eyes. The hair coat was full and shiny. The
total thyroxine (TT4) as reported by the referring veterinar-
ian was low (0.4 µg/dL; low end of reference range, 0.8
µg/dL). Based on the dog’s clinical signs, physical exami-
nation findings, and low TT4, a presumptive diagnosis of
hypothyroid aggression was made, and blood was drawn to
further evaluate the dog. The results of a complete blood
count (CBC) and serum biochemical profile were within
reference ranges except for a slightly increased packed cell
volume (56.2%; reference range, 31% to 55%). Free TT4
(fT4; by equilibrium dialysis) was also low (6.8 pmol/L;
reference range, 9 to 40 pmol/L), and his canine thyroid
stimulating hormone (TSH) concentration was elevated
(0.61 ng/mL; reference range, 0.1 to 0.4 ng/mL), consistent
with a diagnosis of hypothyroidism. The dog was subse-
quently treated with thyroid replacement therapy utilizing
levothyroxine (20 µg/kg body weight, per os [PO] q 12
hours).

The owner reported that after 4 days on medication, all
growling had stopped, and over the next few weeks, the sali-
vary stains faded away as well. Ten weeks later, the owner
reported that the salivary staining was returning. A recheck
TT4 value was 1.3 µg/dL (reference range, 1.5 to 3.7 µg/dL),
so the levothyroxine dose was titrated upward to bring the
TT4 back to appropriate levels. At the 1-year follow-up, the
dog continued to do well. It is believed that the salivary
staining was not due to a change in saliva characteristics, but

rather to an increased frequency of grooming for unknown
reasons; however, this was not verified.

Current State of Knowledge
Behavioral or traditional forms of hypothyroidism typically
involve young to middle-aged adult dogs, but the actual age
range at the time of diagnosis can extend from 0.5 to 15
years.12,13,15 Neutered dogs of both sexes are at an
increased risk when compared to those that are sexually
intact.12,13 Purebreds are affected more often than mixed-
breed dogs, and a high percentage of these represent the
mid- to large-breed dogs [Table 1].

There are a number of possible causes of this condition,
but approximately 95% of the cases are classified as pri-
mary hypothyroidism. Between 42% and 60% of the cases
with primary hypothyroidism have lymphocytic thyroiditis,
as demonstrated by tissue replacement with fibrous connec-
tive tissue and thyroglobulin antibodies.1,13,16 Idiopathic
follicular atrophy is a degenerative disease involving glan-
dular replacement with adipose connective tissue, and this
is the second most common form of primary hypothy-
roidism.3 Secondary hypothyroidism resulting from failure
of the adenohypophysis to secrete TSH is quite rare, and
tertiary hypothyroidism has not been reported.13 Cretinism
(i.e., congenital hypothyroidism) in either primary or sec-
ondary forms is also rare.1,13

Diagnosis
The routine database for all behavior cases involving
aggression should include a CBC, serum biochemical pro-
file, urinalysis, and thyroid gland evaluation. While a CBC
and biochemical profile are usually not very helpful for
diagnosing hypothyroidism, they are valuable as part of a
thorough evaluation for other potential conditions and to
assess premedication health status. The CBC may show a
mild anemia (25% to 50%), and the serum biochemical
findings may include hypercholesterolemia (50% to 80%),
elevated serum alkaline phosphatase (30%), elevated crea-
tine kinase (18%), or a combination of the above.1,10,12
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Table 1

Dog Breeds at a Higher Risk for 
Developing Hypothyroidism

Afghan hound
Airedale terrier
Boxer
Brittany spaniel
Chow chow
Cocker spaniel
Dachshund
Doberman pinscher
English bulldog

Golden retriever
Great Dane
Irish wolfhound
Irish setter
Labrador retriever
Miniature schnauzer
Pomeranian
Poodle
Shetland sheepdog



Accuracy of serum TT4 in evaluating thyroid function is
85% to 90%;2 however, it is important to remember that
several factors can artificially affect serum TT4 values
[Table 2]. Therefore, serum fT4 and endogenous canine
TSH can be assessed instead or concurrently to improve
diagnostic accuracy. Free TT4 measures the small portion of
thyroxine that is not protein bound. Because the radioim-
munoassay test is not effective in dogs, fT4 must be mea-
sured using equilibrium dialysis (ED).17 Compared to TT4,
fT4ED results are less affected by nonthyroid illness,
autoantibodies, and drug therapy, with sulfonamides being
the exception. The diagnostic sensitivity of fT4ED is 98%,
specificity is 93%, and accuracy is 95%.2,18 Endogenous
canine TSH is commonly measured and can provide valu-
able evidence supporting hypothyroidism by increasing
specificity to 98%.18 The TSH is within the reference range
in 20% to 40% of hypothyroid dogs, so it cannot be used
alone for a diagnosis.3,15,19

While serum TT4 is a good screening test, fT4ED and
endogenous canine TSH are the primary tests to confirm the
diagnosis.19 Normal test results from each indicate that the
dog being tested is not hypothyroid. Decreased fT4ED and
increased TSH represent classical hypothyroid results. The
serum TT4 can be normal and TSH can be elevated in true
hypothyroidism if there are circulating thyroid autoantibod-
ies, as these often cross-react with TT4 assays.

Response to therapy has also been tried as a diagnostic
test; however, euthyroid dogs will improve with drug ther-
apy because of the anabolic effects. Therefore, the only true
way of utilizing response to therapy as a diagnostic test is
to withdraw the treatment and confirm recurrence of clini-
cal signs.

Relationships Between Hypothyroidism and
Behavior Changes
In mice, rats, macaques, and vervet monkeys, a relationship
between hypothyroidism and one of the neurotransmitters
has been connected to aggression, but the exact mechanism
is not known.9 Thyroid hormone is suspected of having
some relationship with the normal functioning of the sero-
tonin-dopamine pathway.

The “canine cognitive dysfunction-like” signs, which
could be just the mental dullness or reduced social interac-
tions and house soiling, have been associated with cere-
brovascular atherosclerosis and its associated hypoxia or
infarction. Cold intolerance, exercise intolerance, obesity,
and lethargy/mental dullness have been attributed to the
slowing of the metabolic rate.1,12
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Table 2

Factors and Drugs That May Affect Total Triiodothyronine (TT3) and Total Thyroxine (TT4)
Serum Levels

Reduced TT3/TT4 Values Increased TT3/TT4 Values

Normal hourly fluctuations Normal hourly fluctuations
Nonthyroidal illness Recovery phase of illness
Prolonged fasting Age <3 months
Age >7 years Obesity
Breed = greyhounds Autoantibodies
Autoantibodies Diestrus, pregnancy
Phenobarbital Estrogen
Furosemide Progesterone
Glucocorticoids Insulin
Sulfonamides Narcotic analgesics
Salicylates
Tricyclic antidepressants
Phenylbutazone
o,p’-DDD
General anesthesia
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