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Background
Cognitive dysfunction syndrome (CDS) is a chronic,
progressive disease characterized by neuronal loss and
neuroaxonal degeneration.1,2 In dogs, CDS has some
similarities to human Alzheimer’s disease in neuro-
anatomic pathology.3 Treatments include environment
and behavior modification, comorbidity considerations,
and medication for possible anxiety and agitation. 

The prevalence of CDS in dogs and cats is fairly high. Reportedly, 28% of dogs 11 to 12 years of
age and 68% of dogs 15 to 16 years of age show at least one sign associated with CDS.4 In labora-
tory settings, dogs begin showing impairment in specific learning and memory tasks as early as 6
to 8 years of age.5 The clinical presentation in cats is more ambiguous, although they may begin to
show signs consistent with cognitive dysfunction at approximately 10 to 11 years of age. One study
reported that 50% of cats older than 15 years of age had possible CDS.5,6

Screening patients 10 years of age or older as part of routine
examination can allow for treatment to slow CDS progression 
or address signs that may distress patient and caregiver. Anxiety
(eg, restlessness, fear or phobias, separation anxiety) can be a
common sign of CDS. The most common signs in dogs are
alterations in social interaction and a break in housetraining.7
Altered social interactions may reflect an increase in neediness
(ie, a dog seeks the owner more often) or the opposite (ie, a dog
appears more aloof and disinterested in engaging the owner). In
cats, the most common signs are vocalization (often at night)
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How I Treat Cognitive Dysfunction

�  Treat and manage comorbid medical conditions.

�  Provide environment and behavior modification.

�  Provide nutritional support. 

�  Provide pharmacologic support. 



How I Treat
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CDS = cognitive dysfunction syndrome, MAOI = monoamine oxidase inhibitor

�     Other neurologic diseases (eg, pituitary macroade-
noma, forebrain disease)

�     Endocrine diseases (eg, hyper- or hypoadrenocorticism,
hyper- or hypothyroidism, diabetes mellitus) can pres-
ent with behavioral signs, including housesoiling (sec-
ondary to polyuria and/or lower urinary tract infection),
increased vocalization (hyperthyroidism in cats), irri-
tability, aggression, and lethargy.

�     Painful conditions (eg, osteoarthritis, neoplasia, derma-
tologic disorders) in which patients have difficulty find-
ing comfortable resting positions and may appear
restless, anxious, irritable, or aggressive  

�     Metabolic disorders (eg, renal or hepatic dysfunction)
can trigger behavioral signs (eg, disorientation, mental
dullness, irritability, aggression, housesoiling).

�     Hypertension can cause anxiety, restlessness, changes
in activity level, confusion, and disorientation.

�     Adverse effects from medications can affect behavior
(eg, steroids can increase water intake and contribute
to housesoiling, irritability, aggression). 

�     Sensory loss (eg, vision, hearing) can lead to confusion,
disorientation, changes in movement, irritability, and
housesoiling.

Potential Medical Causes of Behavioral Changes

and housesoiling without medical cause.8 One of the most trou-
bling signs for caregivers is the potential change in sleep–wake
cycles: patients may remain awake throughout the night and
pace, whine, or vocalize. Patients may also show anxiety or fear
(agitation) that may result from disorientation.

Classically, the signs of CDS in dogs have been described with
the acronym DISH-A:
�  Disorientation (eg, wandering, going to the hinged side of

doors, appearing confused)
�  Social Interaction changes
�  Sleep–wake cycle changes
�  Housetraining breaks (when previously housetrained) 
�  Activity level changes (decreased or increased)

Diagnosis
In patients with positive CDS responses on screening, a more
detailed behavioral history can provide key information regard-
ing areas of concern (see How I Diagnose CDS). It is important
to include specific questions about when problem behaviors are
most frequently observed, whether there are identifiable triggers
for behaviors, and whether signs of anxiety are present. 

How I Diagnose CDS

�  Screen older patients for early signs.

�  Obtain a thorough behavioral history.

�  Rule out other medical (eg, intracranial,
extracranial) causes of the behavior.

A clear and consistent rating scale for each of the signs can help
caregivers and veterinary personnel track changes over time.
Having caregivers videotape behaviors can also provide insight
on severity. The patient may be afflicted with several disease
processes that can complicate CDS diagnosis and/or treatment.
Chemistry panels, hematology profiles, and urinalyses can help
determine whether other medical conditions exist. Imaging or
advanced diagnostics may be needed to rule out other neuro-
logic or painful conditions (see Potential Medical Causes of
Behavioral Changes).



� Treat and manage comorbid medical conditions.

� Provide environment and behavior modification.

� Inform caregivers that treatment and management
options are designed to slow CDS progression, but 
complete resolution may not be possible. 
� CDS is chronic and progressive, and the goal is to main-

tain function and quality of life for both patient and
caregiver for as long as possible.

� Provide opportunities for engagement throughout the day
to help maintain a normal sleep–wake cycle.
� Opening the blinds or windows can help keep patients

awake during the day.
� Provide physical and mental stimulation.

� Enrichment (eg, training, play, exercise, toys) can help
boost and maintain cognitive function. 

� Puzzle and food toys are forms of enrichment.
� Structured and consistent playtime and exercise rein-

force routines and are important for lowering stress
and promoting cognitive health.

� Provide modified and alternative toileting opportunities
for older patients. 
� This may include multiple, low-sided litter boxes for

cats and provisions for dogs to go out often or have
designated elimination areas within the home.

� Avoid marked changes in schedules, environments, and
routines if possible. 

� Train settle techniques for dogs using a dedicated mat. 
� Training when dogs are not agitated can condition a

calm response that can be useful when dogs become
more anxious or restless.

� Provide nutritional support.

� Supplemented canine diets can provide fatty acids, addi-
tional antioxidants to combat the reactive oxygen species
that increase with age, and alpha-lipoic acid to support
mitochondrial function.9

� A diet enriched with medium-chain triglycerides has been
shown to improve cognitive function in geriatric dogs.10

� Other nutritional supplements may be added to regular
diets: L-theanine (for anxiety), S-adenosyl-L-methionine
(SAMe),11 phosphatidylserine,12 and antioxidants.
� SAMe, an endogenous methyl donor used to decrease

oxidative stress by stimulating brain glutathione, has
been shown deficient in humans with Alzheimer’s 
disease. 

� Phosphatidylserine, a phospholipid component of the
cell membrane, has several effects on acetylcholine
and acetylcholinesterase, though data on its use in
humans is mixed.  

� Formulations for phosphatidylserine and antioxidant
mixtures exist.  

� Provide pharmacologic support.

� Selegiline hydrochloride (Anipryl, online.zoetis.com/us), 
a monoamine oxidase inhibitor (MAOI), is currently
approved in the United States for CDS treatment in dogs. 
� It has not been approved for use in cats but has been

used off-label.
� In the author’s experience, if improvement or stabiliza-

tion is seen within the first month, improvement may
continue in the following month or may plateau.

� If no improvement is seen, the patient may benefit
from another medication that addresses clinical signs. 

� MAOIs cannot be combined with other serotonergic
drugs or other MAOI-containing products, including
some antiparasitic products that include amitraz. 

� Fluoxetine or sertraline 
� Both are selective serotonin reuptake inhibitors (SSRIs)

that can help treat anxiety in geriatric patients. 
� Neither can be used with an MAOI. 

� Sleep aids (eg, melatonin, benzodiazepines, trazodone) 
� Targeted therapy at bedtime can help reset the

sleep–wake cycle, providing patients and caregivers
with rest. � cb

See Aids & Resources, back page, for references & suggested
reading.
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From the Editor in Chief

A Comment on Cognitive
Dysfunction 
Richard A. LeCouteur, BVSc, PhD, DACVIM (Neurology), DECVN

Human cognition may be defined as the mental process of knowing or possess-
ing judgment. This definition includes “that which comes to be known
through perception, reasoning, or intuition.” Animal cognition, meanwhile, 

is more difficult to define. 

The study of animal cognition is largely empirical; the practice of science in this area
relies on theoretic arguments and assumptions. Although there are arguments against
animal minds, cognitive scientists studying animals largely accept that animals are
minded, cognitive beings. Most owners feel strongly that their pet is capable of cogni-
tive function; how they reach this conclusion includes a degree of anthropomorphism
(ie, attribution of human characteristics or behavior to an animal or object).

Cognitive ethology is concerned with the influence of conscious awareness and 
intention on the behavior of an animal. Three different views exist towards whether 
a science of cognitive ethology is even possible: some deny any possibility of success
in cognitive ethology, proponents keep an open mind about animal cognition and 
the utility of cognitive ethological investigation, and skeptics stand somewhere in
between.

As a veterinary neurologist, I accept that a form of cognition exists in animals. I 
know of cognition in animals, but I know little about cognition in animals. Cognition
(broadly defined) includes all the ways in which animals receive, process, and retain
information and determine how (if at all) to respond. (It is the word determine that
causes veterinary neurologists to hesitate.)

Regardless of species, it is unarguable that cognition is an aspect of brain function
(more specifically, cerebral function). It follows that cognitive dysfunction is an
aspect of cerebral dysfunction, caused by numerous conditions, particularly in older
cats and dogs. Signs of cerebral dysfunction include behavior alterations, altered
mental status, seizures, circling, and hemiparesis. Altered behavior may be the only
clinical sign present in an animal with cerebral dysfunction. Cognitive dysfunction
syndrome is diagnosed by eliminating other causes (ie, liver disease, brain neoplasia,
cerebral stroke) of cerebral dysfunction. 

It is thus the responsibility of every veterinarian to offer a comprehensive extracranial
and intracranial workup of an older patient with signs of cerebral dysfunction, even
when alterations in behavior are the sole presenting complaint, particularly if the
behavior changes are of recent onset. � cb
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NADA 141-236, Approved by FDA
CAUTION
Federal law restricts this drug to use by or on the order of a licensed veterinarian.
INDICATION
vetsulin® (porcine insulin zinc suspension) is indicated for the reduction of 
hyperglycemia and hyperglycemia-associated clinical signs in dogs and cats with 
diabetes mellitus.
CONTRAINDICATIONS
Dogs and cats known to have a systemic allergy to pork or pork products should 
not be treated with vetsulin®. vetsulin® is contraindicated during periods of 
hypoglycemia.
WARNINGS
User Safety: For use in animals only. Keep out of the reach of children. Avoid 
contact with eyes. In case of contact, immediately flush eyes with copious amounts 
of water for 15 minutes. Accidental injection may cause clinical hypoglycemia. 
In case of accidental injection, seek medical attention immediately. Exposure to 
product may induce a local or systemic allergic reaction in sensitized individuals.
Animal Safety: Owners should be advised to observe for signs of hypoglycemia 
(see Owner Information Sheet). Use of this product, even at established doses, 
has been associated with hypoglycemia. An animal with signs of hypoglycemia 
should be treated immediately. Glucose should be given orally or intravenously as 
dictated by clinical signs. Insulin should be temporarily withheld and, subsequently, 
the dosage should be adjusted, if indicated. Any change in insulin should be made 
cautiously and only under a veterinarian’s supervision. Changes in insulin strength, 
manufacturer, type, species (animal, human) or method of manufacture (rDNA 
versus animal-source insulin) may result in the need for a change in dosage.
Appropriate diagnostic tests should be performed to rule out endocrinopathies 
in pets that are difficult to regulate (e.g., hyperadrenocorticism in dogs and 
hyperthyroidism in cats).
PRECAUTIONS
Animals presenting with severe ketoacidosis, anorexia, lethargy, and/or vomiting 
should be stabilized with short-acting insulin and appropriate supportive therapy 
until their condition is stabilized. As with all insulin products, careful patient 
monitoring for hypoglycemia and hyperglycemia are essential to attain and 
maintain adequate glycemic control and prevent associated complications. 
Overdosage can result in profound hypoglycemia and death. Progestogens, certain 
endocrinopathies, and glucocorticoids can have an antagonistic effect on insulin 
activity. Intact bitches should be ovariohysterectomized. 
Progestogen and glucocorticoid use should be avoided. 
Drug Interactions:
In the US clinical effectiveness studies, dogs and cats received various medications 
while being treated with vetsulin® including antimicrobials, antivirals, antifungals, 
antihistamines, analgesics, anesthetics/tranquilizers, diuretics, bronchodilators, 
corticosteroids (cats), NSAIDs, thyroid hormone supplementation, hyperthyroid 
medication (methimazole), internal and external parasiticides, anti-emetics, 
dermatological topical treatments and oral supplements, ophthalmic preparations 
containing antimicrobials and antiinflammatories, and various vaccines. No 
medication interactions were reported. This drug was not studied in dogs receiving 
corticosteroids.
Reproductive Safety: The safety and effectiveness of vetsulin® in breeding, 
pregnant, and lactating dogs and cats has not been evaluated.
Use in puppies and kittens: The safety and effectiveness of vetsulin® in puppies 
and kittens has not been evaluated.
ADVERSE REACTIONS
Dogs
In the field effectiveness and safety study, 66 dogs were treated with vetsulin®. 
Sixty-two dogs were included in the assessment of safety. Hypoglycemia (defined 
as blood glucose < 50 mg/dL) with or without associated clinical signs occurred 
in 35.5% (22/62) of the dogs at various times during the study. Clinical signs of 
hypoglycemia were generally mild in nature (described as weakness, lethargy, 
stumbling, falling down, and/or depression). Disorientation and collapse were 
reported less frequently and occurred in 16.1% (10/62) of the dogs. Two dogs 
had a seizure and one dog died during the seizure. Although never confirmed, the 
presumptive diagnosis was hypoglycemia-induced seizures. In the rest of the dogs, 
hypoglycemia resolved with appropriate therapy and adjustments in insulin dosage. 
Seven owners recorded the following observations about the injection site on the 
home monitoring forms: swollen, painful, sore, and a bleb under the skin. 
The following clinical observations occurred in the field study following treatment 
with vetsulin® and may be directly attributed to the drug or may be secondary to 
the diabetic state or other underlying conditions in the dogs: hematuria, vomiting, 
diarrhea, pancreatitis, non-specific hepatopathy/pancreatitis, development of 
cataracts, and urinary tract infections.
Cats
In a field effectiveness and safety study, safety data was reported for 78 cats 
receiving vetsulin®. Hypoglycemia (defined as blood glucose < 50 mg/dL) was 
reported in 61 cats (88 total incidences). Fifteen of the occurrences (involving 13 
cats) were associated with clinical signs described as lethargy, diarrhea, decreased 
appetite/anorexia, vomiting, and hypothermia. One cat had seizures following 
accidental overdosing by the owner and again during the subsequent dose 
adjustment period. The cat responded to supportive therapy and had no further 
hypoglycemic episodes. In all cases of hypoglycemia, the clinical signs resolved 
following symptomatic treatment and/or dose adjustment. Polyneuropathy was 
reported in 4 cats. Two injection site reactions were reported: one as a mildly 
thickened subcutaneous tissue reaction and the second as a mild bruising.  
The following clinical observations occurred in the field study following treatment 
with vetsulin® and may be directly attributed to the drug or may be secondary to 
the diabetic state or other underlying conditions in the cats: vomiting, lethargy, 
diarrhea, decreased appetite/anorexia, pancreatitis, dermal events, respiratory 
disease, urinary tract disorder, renal disease, dehydration, weight loss, polydipsia, 
polyuria, behavioral change, and ocular discharge/conjunctivitis. In a smaller field 
effectiveness and safety study, 14 cats were treated with vetsulin®. Hypoglycemia 
was reported in 6 cats (8 total occurrences). Lethargy not associated with 
hypoglycemia was reported in 4 cats (6 total occurrences).  
The following clinical observations occurred in the field study following treatment 
with vetsulin® and may be directly attributed to the drug or may be secondary to 
the diabetic state or other underlying conditions in the cats: foul odor to stool, 
diarrhea, dull coat, rapid, shallow breathing, stiff gait in rear, gallop rhythm, and 
pruritus with alopecia. During the 1998–2007 period, the following adverse 
events in 50 cats treated with porcine insulin zinc suspension were reported 
to Intervet International and Intervet Inc: Death, seizures, lack of effectiveness/
dysregulation, hypoglycemia, allergic or skin reaction, lethargy, vomiting/diarrhea, 
injection pain, hyperthermia, nystagmus, PU/PD, and abnormal behavior. To report 
suspected adverse drug experiences, call Merck at 1-800-224-5318. For additional 
information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS, or http://www.fda.gov/AnimalVeterinary
Additional information about vetsulin® and diabetes mellitus can be found at  
www.vetsulin.com
Distributed by:   Intervet Inc (d/b/a Merck Animal Health) 
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