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Laboratory Diagnosis of Canine Thyroid DiseaseLaboratory Diagnosis of Canine Thyroid Disease
Canine Hypothyroidism
Hypothyroidism occurs when the thyroid glands fail to produce adequate amounts of 
thyroxine (T4) and triiodothyronine (T3). Primary hypothyroidism results from idiopathic 
thyroid gland atrophy or immune mediated (lymphocytic) thyroiditis. Uncommon 
causes of canine hypothyroidism are congenital disease from dyshormonogenesis 
of thyroid hormone, abnormal thyroid stimulating hormone production (as seen 
with congenital malformations in GSD), or abnormal thyroid gland development. 
Hypothyroidism results in myriad clinical signs because thyroid hormones are 
involved in a wide variety of physiological processes. Typically, young to middle aged 
dogs are affected, but it has been reported in both young and old dogs. Any breed 
can be affected although some appear predisposed, such as Doberman Pinschers, 
Golden Retrievers, Great Danes, Poodles and Beagles. Clinical signs are nonspecific 
and include lethargy, weight gain, and hair coat changes. Routine hematologic and 
serum biochemical assays are helpful in diagnostic assessment of dogs suspect for 
hypothyroidism and, although abnormalities seen are not specific for hypothyroidism, 
the results may help rule out concurrent disease processes. Laboratory abnormalities 
associated with hypothyroidism include the following:
Hematology
Nonregenerative anemia 
RBC leptocytes (target cells)

Screening Assays for Hypothyroidism in Dogs
NOTE: Certain drugs can alter T4, TSH and free T4 assays including prednisone, 
phenobarbital, trimethoprim sulfamethoxazole, aspirin, clomipramine and thyroxine 
supplementation. Screening for hypothyroidism is not recommended in dogs that are 
systemically ill due to the euthyroid sick syndrome effect. 
Thyroxine (total T4)
Reference Interval 
total T4: 16–55 nmol/L
Interpretation
total T4 <16 nmol/L result supportive of diagnosis of hypothyroidism or euthyroid sick 
syndrome. 
Additional assays (TSH, free T4) can help confirm the diagnosis. 

	
Thyroid Stimulating Hormone (TSH)
Reference Interval
TSH: 0.0–0.75 ng/mL	
Interpretation
TSH >0.75 ng/mL Consistent with hypothyroidism
TSH 0.0-0.75 ng/mL (normal range): Consistent with normal or hypothyroid dog. 
Many hypothyroid dogs (estimated up to 40%) may have TSH concentration within 
the reference range. Perform free T4 assay. 
Free T4
Interpretation
free T4 concentration below reference range: Supports diagnosis of hypothyroidism
free T4 concentration within reference range: Hypothyroidism unlikely

Monitoring Thyroxine Replacement Therapy
Total T4
NOTE: Assay of serum T4 concentration is recommended for monitoring thyroxine 
replacement therapy. Assay of free T4 does not appear to offer additional information 
except in dogs with T4 auto-antibodies. 
Obtain sample for monitoring serum T4 4–6 hours after administration of thyroxine. 
Interpretation
TT4 should be in the reference range. Dosing should be adjusted based upon the 
results of T4 testing together with the clinical signs. 

Laboratory Diagnosis of Canine Hyperthyroidism
Hyperthyroidism is rare in dogs. Although thyroid tumors (carcinomas) are not 
uncommon in dogs, functional tumors occur rarely. Hyperthyroidism has been 
induced from adulteration of some dog food with thyroid gland tissue. Inadvertent 
sampling of thyroid tissue during blood draw will also result in unanticipated 
increased serum T4 concentrations. 

Total T4
Interpretation
Increased serum T4 concentration in the absence of supplementation warrant 
assessment for thyroid area masses, investigation of possible dog food adulteration 	
or possible aspiration of thyroid tissue at the time of blood draw. 

Laboratory Diagnosis of Thyroid Disease

Serum Biochemistry
Hypercholesterolemia
Hypertriglyceridemia
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Feline Hyperthyroidism 
Hyperthyroidism is the most common endocrinopathy of older cats, but the 
pathogenesis remains unclear. Common clinical signs are weight loss, poor hair coat, 
behavior changes, vomiting, polyuria, polydipsia, increased appetite and activity, 
restlessness, increased heart rate, occasional dyspnea, weakness and depression. 
Evaluation for palpable thyroid nodule is indicated in cats presenting with these 
clinical signs. A number of abnormalities can be manifest in routine laboratory testing 
in hyperthyroid cats, although some of these abnormalities may be the result of 
concurrent disease processes. The following laboratory abnormalities have been 
documented in hyperthyroid cats: 
Hematology 
Erythrocytosis 
RBC Macrocytosis (Increased MCV) 
Leukocytosis 
Lymphopenia 
Eosinopenia 

Tests for Diagnosis of Feline Hyperthyroidism 
NOTE: Results of tests below should be correlated with clinical signs, evidence of 
thyroid mass and results of other laboratory tests. 

Total T4 
Reference Interval 
total T4: 10–60 nmol/L 
Interpretation 
total T4 >60 nmol/L: Supportive of diagnosis of feline hyperthyroidism. Up to 10% 
of hyperthyroid cats have serum T4 concentration in the reference range. If cat has 
appropriate clinical sign and palpable thyroid nodule, a serum T4 should be repeated 
and, if concentration remains in the reference range, assay for free T4 is indicated.

Free T4 
Interpretation 
Increased concentration of free T4 is supportive of diagnosis of feline 	
hyperthyroidism.
Feline Hypothyroidism 
Naturally occurring hypothyroidism is rare in cats and is usually a transient 
consequence of treatment for hyperthyroidism. Rarely, congenital hypothyroidism 
may occur in cats and is often associated with other dwarfism and associated 
abnormalities. 
Spontaneous hypothyroidism has been reported rarely in cats and has been 
associated with a variety of thyroid lesions, including lymphocytic thyroiditis, thyroid 
atrophy and thyroid goiter. Clinical findings included polyuria, polydipsia, hair 
coat changes and weight gain. The most common routine laboratory abnormality 
associated with hypothyroidism is increased serum creatinine associated with urine 
specific gravity <1.035. Total T4 and free T4 concentrations were decreased in most 
of the reported cases and serum thyroid stimulating hormone concentration was 
increased. 

Laboratory Diagnosis of Feline Thyroid DiseaseLaboratory Diagnosis of Feline Thyroid Disease

Laboratory Diagnosis of Thyroid Disease

Serum Biochemistry 
Increased ALT 
Increased SAP 
Increased BUN 
Increased Creatinine 
Hyperphosphatemia 
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Thyroid Disease Testing ProtocolsThyroid Disease Testing Protocols

Canine Thyroid Disease Testing ProtocolsCanine Thyroid Disease Testing Protocols
If a thorough patient history and clinical signs lead to suspicion of hypothyroidism, first assess a serum chemistry, 
electrolytes, hematology and urinalysis. If non-thyroidal illness (NTI) is suspected, address that illness first.

Perform total T4 analysis.

T4 High
 >55 nmol/L

T4 Normal,
16–55 nmol/L

T4 Low, 
<16 nmol/L

Hyperthyroidism. 
Consider level of thyroid 

supplementation 
dosing, as well as 
spurious causes 
of elevated total 

T4 (see Laboratory 
Diagnosis of Canine 
Hyperthyroidism).

Euthyroidism. 
May represent 

compensated, early 
stage hypothyroidism.

Suspect 
Hypothyroidism. 

Perform cTSH, 
free T4 assay.

cTSH >0.75 ng/mL
Low free T4

Supports diagnosis of 
hypothyroidism.

cTSH <0.75 ng/mL OR free 
T4 normal/high OR both

Suggests non-thyroidal 
illness. Perform other 

diagnostics.



Feline Thyroid Disease Testing ProtocolsFeline Thyroid Disease Testing Protocols
If a thorough patient history and clinical signs lead to suspicion of hyperthyroidism, first assess a serum chemistry, electrolytes, hematology and urinalysis.

Thyroid Disease Testing ProtocolsThyroid Disease Testing Protocols

Perform total T4 analysis.

T4 High
 >60 nmol/L

Hyperthyroidism. 
Consider also spurious 
causes of elevated total 

T4 (see Laboratory 
Diagnosis of Feline 
Hyperthyroidism).

T4 Normal, 
10–60 nmol/L

Euthyroidism. May 
represent 5–10% of 
hyperthyroid cases

with normal T4.

Re-test serum total T4 
and/or free T4.



Canine Thyroxine Supplementation MonitoringCanine Thyroxine Supplementation Monitoring

Canine Thyroxine Supplementation MonitoringCanine Thyroxine Supplementation Monitoring
To ensure the hypothyroid dog is receiving therapeutic supplementation, follow these recommended steps in total T4 monitoring.

NOTE: These are general guidelines and should be considered secondarily to those provided on the insert accompanying the specific 
supplement in use. All post pill total T4 levels should be interpreted in light of clinical signs.

Pill patient on an empty stomach; wait 4−6 hours.

Draw blood and perform total T4.

Decrease supplement dose 
and retest in 4 weeks.

Maintain current dose and 
retest in 3−6 months.

Increase supplement dose 
and retest in 4 weeks.

After 4 weeks of supplementation at the manufacturer’s 
recommended dose, assess patient response.

total T4: >64 nmol/L
Excessive

total T4: 32–64 nmol/L
Optimal

total T4: <32 nmol/L
Sub-optimal



Hypoadrenocorticism (Addison’s disease) occurs relatively uncommonly in dogs. 
Although many breeds can be affected, there is a possible familiar predisposition 
in Portuguese Water Dogs, Leonbergers, Standard Poodles, Bearded Collies, Great 
Danes, Rottweilers, Wheaten Terriers, West Highland White Terriers and others. Clinical 
signs can be vague, episodic or progressive with variable rapidity of progression. In 
dogs that have acute disease, earlier, more chronic signs of illness may have eluded 
detection. Acute exacerbation may result from stressors such as boarding/grooming, 
lifestyle changes, moving, or a trip to the veterinarian. Common clinical signs include 
anorexia or poor appetite, lethargy/depression and vomiting/regurgitation. Weakness, 
weight loss, diarrhea, polyuria, polydipsia tremors, collapse or painful abdomen may 
also occur. 
Primary hypoadrenocorticism is most commonly the result of immune mediated 
destruction of the adrenal cortex. The resultant destruction of all 3 adrenal cortical 
layers leads to inadequate secretion of both mineralocorticoids and glucocorticoids. 
Adrenal insufficiency can also occur secondary to fungal infection, adrenal neoplasia, 
amyloidosis, trauma or coagulopathy. Some dogs with autoimmune adrenalitis 
may manifest other, concurrent endocrinopathies such as hypothyroidism, 
diabetes mellitus or hypoparathyroidism. Rarely, dogs may manifest atypical 
hypoadrenocorticism with loss of glucocorticoid secreting portions of the adrenal 
gland and preservation of mineralocorticoids. Mineralocorticoid loss may occur later 
in the adrenal gland and preservation course of disease, of these atypical cases.

Secondary hypoadrenocorticism is due to a deficiency of ACTH from the anterior 
pituitary, resulting in glucocorticoid insufficiency (ACTH does not directly influence 
mineralocorticoid release, so mineralocorticoids are spared). This condition is most 
commonly associated with abrupt discontinuation of long-term administration of 
corticosteroids or progesterone analogs. Rarely, congenital defects of the pituitary 
gland, neoplasia or trauma can result in secondary hypoadrenocorticism. 

Relative adrenal insufficiency can result from critical illnesses and is referred to as 
critical illness related corticosteroid insufficiency (CIRCI). CIRCI is associated with 
severe illnesses such as septic shock or trauma. The syndrome is transient and adrenal 
function returns to normal when the associated illness resolves.

Commonly Observed Abnormalities
Hematology
Anemia
Eosinophilia
Lymphocytosis
Urinalysis
Urine specific gravity <1.030

Tests to Confirm Diagnosis of Hypoadrenocorticism
Baseline Cortisol
Baseline serum cortisol  >55 nmol/L can be used to help rule out 
hypoadrenocorticism
Baseline serum cortisol <55 nmol/L necessitates ACTH stimulation test
ACTH Stimulation Test
ACTH stimulation test is the gold standard for diagnosis of all forms of 
hypoadrenocorticism. 

Recommended in all animals suspected of having hypoadrenocorticism.
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 5 µg/kg cosyntropin or 250 µg/dog cosyntropin IV or IM
	 NOTE: In severely dehydrated patients, cosyntropin should be administered IV.
3.	 Collect post sample for cortisol assay 1 hour after administration of cosyntropin.
OR
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 2.2 IU/kg ACTH gel IM or IV.
3.	 Collect post sample for cortisol assay 2 hours after administration of ACTH gel.
Interpretation
Post cortisol – <55 nmol/L supports diagnosis of hypoadrenocorticism
Post cortisol – <138 nmol/L may also support hypoadrenocorticism in some animals 

Laboratory Diagnosis of Canine HypoadrenocorticismLaboratory Diagnosis of Canine Hypoadrenocorticism

Serum Biochemistry
Azotemia
Hypercalcemia (not seen in atypical form)
Hyperkalemia (not seen in atypical form)
Hyponatremia (not seen in atypical form)
Hypoalbuminemia
Hypocholesterolemia (only in atypical form)
Hypoglycemia

Laboratory Diagnosis of Adrenal Disease
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Hypoadrenocorticism is rare in cats compared to the incidence in dogs. The disease 
may occur at any age but tends to affect middle aged cats. The most common 
presenting problems are weight loss, lethargy, anorexia, vomiting and polyuria with 
waxing and waning signs. Physical examination most often reveals depression, 
weakness, dehydration and hypothermia. Severe shock, weak pulses and extreme 
weakness or collapse can be seen in up to 40% of affected cats. 
Laboratory Findings Associated with Hypoadrenocorticism 
Hematology 
Anemia 
Eosinophilia 
Lymphocytosis 
Urinalysis  
Urine specific gravity varies depending
on extent of renal medullary washout. 
Tests for Diagnosis of Feline Hypoadrenocorticism 
Feline ACTH Stimulation Test 
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 0.125 mg synthetic ACTH IM or 5 µg/kg synthetic ACTH IV. 
3.	 Collect post samples for cortisol assay 30 and 60 minutes after cosyntropin 

administration. 
Interpretation of Feline ACTH Stimulation Test 
Reference Interval 
Baseline cortisol: 28–165 nmol/L
Post cortisol at 30 or 60 minutes: 497–552 nmol/L
Interpretation 
Baseline cortisol <55 nmol/L and post cortisol <55 nmol/L supports diagnosis of 
hypoadrenocorticism. 
Endogenous ACTH 
Increased endogenous ACTH concentration (1–70 times normal in one study) 
supports the diagnosis of hypoadrenocorticism. 

Laboratory Diagnosis of Feline Hypoadrenocorticism Laboratory Diagnosis of Feline Hypoadrenocorticism 

Serum Biochemistry 
Azotemia 
Hyperphosphatemia 
Hyperkalemia 
Hyponatremia 
Hypochloremia 
Hypercalcemia (rare) 

Laboratory Diagnosis of Adrenal Disease
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The diagnosis of canine hyperadrenocorticism (Cushing’s syndrome) is made on 
the basis of appropriate clinical signs and laboratory findings. Typical clinical signs 
include polydipsia, polyphagia, polyuria, abdominal distention, muscle weakness, 
and alopecia. Some dogs exhibit lethargy and panting, thin skin, comedones, 
insulin resistant diabetes, urinary incontinence and pituitary macrotumor syndrome 
(i.e., clinical signs related to an expanding pituitary mass). Uncommon signs of 
hyperadrenocorticism are thromboemboli, torn ligaments, myotonia, persistent 
anestrus, testicular atrophy and facial nerve palsy. 

Laboratory abnormalities in routine hematology, chemistry and urinalysis assays 
which can be found in Cushingoid dogs:
Hematology 
Neutrophilic leukocytosis
Lymphopenia
Eosinopenia
Urinalysis
Low urine specific gravity (<1.018)
Proteinuria
Increased WBCs
Screening Assays for Canine Hyperadrenocorticism
Urine Cortisol to Creatinine Assay (UCCR)
The UCCR is best performed on urine taken in the home environment when the 
animal is not stressed, on two consecutive days, preferably in the morning.. The UCCR 
is a good test to rule out HAC, but an increased UCCR is a nonspecific result.
Although uncommon, some dogs with HAC will have a normal UCCR assay. Dogs 
with increased UCCR and clinical signs suggesting HAC should be further evaluated 
with one of the following tests. Dogs with signs highly suggestive of HAC but normal 
UCCR should also be further evaluated and screened with one of the following tests. 
Canine Low Dose Dexamethasone Suppression Test (CLDDS)
The CLDDS is a screening test for the diagnosis of hyperadrenocorticism (HAC). 
Sensitivity and specificity are approximately 90%. Results may be affected by 
anticonvulsant drugs, stress, excitement, exogenous glucocorticoids and 	
nonadrenal disease.

1.	 Collect baseline sample for cortisol assay.
2.	 Administer 0.01 to 0.015 mg/kg dexamethasone IV.
3.	 Collect post samples for cortisol assay at 4 and at 8 hours after dexamethasone 

administration.
Interpretation of CLDDS Results
The 8 hour post LDDS sample is used to confirm hyperadrenocorticism (HAC). 
Reference Interval
Baseline cortisol = 28–165 nmol/L
8 hour post LDDS cortisol = <28–41 nmol/L
Interpretation
8 hour post LDDS is >41 nmol/L; supportive of HAC diagnosis (either pituitary or 
adrenal origin) Results between 28–41 nmol/L are “gray zone” and warrant further 
evaluation.
If 8 hour post LDDS cortisol >41 nmol/L; evaluate 4 hour post LDDS cortisol and look 
more closely at the 8 hour result to see if results support pituitary origin.
If 4 hour post CLDDS cortisol = 41 nmol/L or < 50% baseline or the 8 hr post cortisol 
is < 50% baseline, findings support pituitary dependent HAC (PDH), If neither is true, 
the type of HAC remains undetermined.
Canine ACTH Stimulation Test
The ACTH stimulation test is used both as a screening test to support diagnosis of 
HAC and to monitor therapeutic response in dogs treated for HAC with trilostane or 
mitotane. ACTH Stimulation tests are used for the diagnosis of hypoadrenocorticism 
(Addison’s disease). 
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 5 µg/kg cosyntropin or 0.25 mg cosyntropin IV or IM.
3.	 Collect post sample for cortisol assay 1 hour after administration of cosyntropin.
OR
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 2.2 IU/kg ACTH gel IM.
3.	 Collect post sample for cortisol assay 2 hours after administration of ACTH gel.

Laboratory Diagnosis of Canine Hyperadrenocorticism (HAC)Laboratory Diagnosis of Canine Hyperadrenocorticism (HAC)

Serum Chemistry
Increased alkaline phosphatase (ALP)
Increased alanine aminotransferase (ALT)
Hypercholesterolemia
Hypertriglyceridemia
Hyperglycemia

Laboratory Diagnosis of Adrenal Disease



Interpretation of the Canine ACTH Stimulation Test
Reference Interval
Baseline cortisol = 28–165 nmol/L
Post cortisol = 220–497 nmol/L
Interpretation
Post cortisol is 497–662 nmol/L; inconclusive, but supportive of HAC. Perform CLDDS 
or other diagnostic tests if ACTH sample quality and analysis are deemed reliable. 
Post cortisol is >552–662 nmol/L; supportive of HAC. 
Baseline cortisol is <55 nmol/L and post cortisol is <55 nmol/L; consistent 		
with hypoadrenocorticism.
Tests for Distinguishing Pituitary from Adrenal Origin HAC
Thes following tests are performed after a diagnosis of HAC has been made. 		
These assays are not used to diagnose HAC, only to help distinguish pituitary 		
from adrenal origin. Note that some results of CLDDS can support diagnosis of 		
PDH as indicated above. 	
Canine High Dose Dexamethasone Suppression Test (CHDDS)
The CHDDS is used to aid in distinguishing pituitary from adrenal origin HAC. This test 
is performed AFTER a diagnosis of HAC (Cushing’s Syndrome) has been made
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 0.1 mg/kg of dexamethasone IM or IV.
3.	 Collect post samples for cortisol assay at 4 and at 8 hours after dexamethasone 

administration.
Interpretation of CHDDS
If 4 or 8 hour post cortisol is <50% baseline or < 41 nmol/L; support pituitary HAC.
If 4 or 8 hour post cortisol is >50% baseline; does not distinguish adrenal from 
pituitary HAC. Only 80% of pituitary origin HAC have 4 or 8 hour cortisols <50% 
baseline. 

Endogenous ACTH
Collect an EDTA blood sample. Mix well. Separate plasma from cells, and transfer 
plasma to a plastic tube for freezing. Ship overnight to reference laboratory for 
endogenous ACTH determination.
Interpretation of Endogenous ACTH Concentration
ACTH concentration low or undetectable: Supportive of adrenocortical tumor 		
or iatrogenic HAC.
ACTH concentration in reference range or increased: Supportive of pituitary 		
origin HAC.

Abdominal Ultrasound
Perform abdominal ultrasound to evaluate adrenal glands for evidence of 	
adrenal neoplasia.

Advanced Cranial Imaging (CT/MRI) 
Assess for pituitary mass.
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Hyperadrenocorticism (HAC) is rare in cats. The most common abnormalities seen 
in cats with HAC are unregulated diabetes mellitus and thin, fragile skin. Concurrent 
bacterial infections may be found in some affected animals. Hematologic and serum 
biochemical findings are nonspecific except for hyperglycemia associated with 
concurrent diabetes mellitus. 
A number of laboratory tests can help confirm a diagnosis of HAC in cats presenting 
with these signs. The response of cats to ACTH necessitates obtaining two samples 
after administration of ACTH, at 30 and 60 minutes, to improve the sensitivity of the 
assay. However, In a retrospective study of 30 cats with HAC, the ACTH stimulation 
test was relatively insensitive (56%) with a specificity of 89%. The dexamethasone 
suppression test is the recommended screening test for feline HAC. 
Urine Cortisol to Creatinine Assay (UCCR) 
The UCCR is best performed on urine taken in the home environment when the 
animal is not stressed on two consecutive days, preferably in the morning. The UCCR 
is a good test to rule out HAC but an increased UCCR is a nonspecific result. 
Although uncommon, some cats with HAC will have a normal UCCR assay. Cats with 
increased UCCR and clinical signs suggesting HAC should be further evaluated with 
one of the following tests. Cats with signs highly suggestive of HAC but normal UCCR 
should also be further evaluated and screen with one of the following tests. 
Feline Dexamethasone Suppression Test (FDS) 
The FDS is the recommended screening test for feline HAC. 
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 0.1 mg/kg dexamethasone. 
3.	 Collect post samples for cortisol assay at 4 and 8 hours after administration of 

dexamethasone. 
Interpretation of FDDS 
Reference Interval 
Baseline cortisol: 28–165 nmol/L 
Reduction of cortisol concentration of 50% or greater than baseline in samples taken 
at 4 and 8 hours after dexamethasone administration.
Interpretation 
Cortisol concentration >50% baseline in samples taken at 4 and 8 hours post 
dexamethasone administration is supportive of a diagnosis of feline HAC. 

Feline ACTH Stimulation Test 
1.	 Collect baseline sample for cortisol assay.
2.	 Administer 0.125 mg synthetic ACTH IM or 5 µg/kg synthetic ACTH IV. 
3.	 Collect post sample for cortisol assay 30 and 60 minutes after cortrosyn 

administration. 
Interpretation of Feline ACTH Stimulation Test 
A retrospective study of 30 cats with HAC found the ACTH stimulation test was 
relatively insensitive (56%) with a specificity of 89%. The dexamethasone suppression 
test is the recommended screening test for feline HAC. 
Reference Interval 
Baseline cortisol: 28–165 nmol/L 
Post cortisol at 30 or 60 minutes: 497–552 nmol/L µg/dL 
Interpretation 
Post cortisol concentration >552–662 nmol/L supports a diagnosis of feline HAC. 
Differentiation of Pituitary Dependent HAC (PDH) from Adrenal Dependent 		
HAC (ADH) 
Endogenous ACTH Assay 
Collect an EDTA blood sample. Mix well. Separate plasma from cells. Transfer plasma 
to a plastic tube and freeze. Ship overnight to reference laboratory for endogenous 
ACTH determination. 
Interpretation of Endogenous ACTH concentration 
ACTH concentration low or undetectable: Supportive of adrenocortical tumor 		
or iatrogenic HAC. 
Abdominal Ultrasound 
Evaluate for bilateral versus unilateral adrenal enlargement. 
Advanced Cranial Imaging (CT/MRI) 
Assess for pituitary mass.

Laboratory Diagnosis of Feline Hyperadrenocorticism (HAC) Laboratory Diagnosis of Feline Hyperadrenocorticism (HAC) 

Laboratory Diagnosis of Adrenal Disease
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 Dexamethasone Suppression Testing Protocols

Canine Low-Dose Dexamethasone Suppression Test (CLDDS)Canine Low-Dose Dexamethasone Suppression Test (CLDDS)
NOTE: All sample types must be the same (i.e., plasma or serum).

1 HAC = Hyperadrenocoriticsm
2 To differentiate between PDH (pituitary dependent HAC) and adrenal origin HAC, additional testing recommended (such as CHDDS, ACTH level, abdominal ultrasound).

Administer 0.01– 0.015 mg/kg dexamethasone IV.

Collect serum samples for cortisol assay at 4 hours and at 8 hours post 
administration of dexamethasone.

Consistent with 
HAC (PDH)2

Inconclusive. Consider other tests 
to distinguish PDH from ADH 
(abdominal ultrasound, etc.)

Consistent with 
HAC1

28–41 nmol/L

28–41 nmol/L

>41 nmol/L

<41 nmol/L or
<50% of Basal

>41 nmol/L<28 nmol/L

>41 nmol/L<28 nmol/L

4 
H

rs
8 

H
rs

NormalInterpretation

Draw a serum sample and perform a baseline cortisol assay.



Canine High-Dose Dexamethasone Suppression Test (CHDDS)Canine High-Dose Dexamethasone Suppression Test (CHDDS)
Use to differentiate Pituitary-Dependent from Adrenal Tumor Hyperadrenocorticism. 
Results from Low-Dose Dexamethasone Suppression consistent with Hyperadrenocorticism, but further testing is required to distinguish between PDH1 and ADH2.
NOTE: Perform this assay only after diagnosis of HAC has been made.

1 Pituitary dependent hyperadrenocorticism
2 Adrenal dependent hyperadrenocorticism

Administer 0.1 mg/kg dexamethasone IM or IV.

Collect post serum samples for cortisol assays at 4 and 
8 hours post administration of dexamethasone.

Draw serum sample and perform baseline cortisol assay.

>50% baseline

>50% baseline

Inconclusive. Consider other tests 
to distinguish PDH from ADH 
(abdominal ultrasound, etc.)

<41 nmol/L or 
<50% baseline

Any result

Any result
<41 nmol/L or 
<50% baseline4 

H
rs

8 
H

rs

PDH PDHInterpretation

 Dexamethasone Suppression Testing Protocols



Feline Dexamethasone Suppression Test (FDS)Feline Dexamethasone Suppression Test (FDS)
NOTE: This is the recommended screening assay for feline HAC1.

Administer 0.1 mg/kg dexamethasone sodium phosphate IV.

Collect post serum samples for cortisol assays at 4 and 
8 hours post administration of dexamethasone.

Draw serum sample and perform baseline cortisol assay.

>50% baseline<50% baseline

>50% baseline<50% baseline

4 
H

rs
8 

H
rs

Normal HAC

OR

Interpretation

1 HAC = Hyperadrenocorticism 

 Dexamethasone Suppression Testing Protocols



ACTH Stimulation Testing Protocols

Canine ACTH Stimulation TestCanine ACTH Stimulation Test
NOTE: All sample types must be the same (i.e., plasma or serum).

Administer 5 ug/kg ACTH (cosyntropin) or 0.25 mg cosyntropin IV or IM.
Collect post serum sample for cortisol assay 1 hour after administratin of cosyntropin.

OR
Administer 2.2 IU/kg ACTH gel IM. 

Collect post serum sample for cortisol assay 2 hour after administration of ACTH gel.

Draw a serum sample and perform a baseline cortisol assay.

HAC HypoadrenocorticismSupports HAC1 

diagnosis. Perform 
other tests (e.g., 

CLDDS) to confirm.

>662 nmol/L <55 nmol/L

<55 nmol/L

>497–662 nmol/L221–497 nmol/L

28 nmol/L–165 nmol/L

NormalInterpretation

Post Cortisol

Baseline Cortisol

1 HAC = Hyperadrenocorticism 



Feline ACTH Stimulation TestFeline ACTH Stimulation Test
NOTE: This is the recommended screening assay for feline HAC1.

1 HAC = Hyperadrenocorticism

ACTH Stimulation Testing Protocols

Administer 0.125 mg ACTH IM or 5 µg/kg synthetic ACTH IV or 2.2 IU/kg ACTH gel IM.

Collect post serum samples for cortisol assays at 30 and 60 minutes post synthetic ACTH administration.
OR

Collect post serum samples for cortisol assays at 60 minutes and at 120 minutes post ACTH gel administration.

Draw serum sample for baseline cortisol assay.

<55 nmol/LL in ALL post 
cortisol samples

Supports 
hypoadrenocorticism

>552–607 nmol/L

Supports HAC1

497–552 nmol/L

Normal

30, 60 or 120 min.
Post Cortisol

Interpretation

<55 nmol/L28–165 nmol/L28–165 nmol/LBaseline Cortisol



Dogs are classified as monoestrus, spontaneous ovulators that occasionally exhibit 
seasonality in cycling. As in other animals, estrus in dogs relies on several hormonal 
messengers to progress through each cycle. 
Progesterone is a ubiquitous reproductive hormone in mammals, though site of 
primary production can vary between species. In dogs, the time between the rise in 
serum concentration of progesterone and that of luteinizing hormone (LH) aids in 
the prediction of ovulation. Additionally, the decrease in progesterone concentration 
near the time of parturition in dogs facilitates timing for cesarean section. Even with 
the aid of serum progesterone assays, predicting ovulation and parturition can be 
challenging. Dogs tend to ovulate when blood progesterone levels are around 		
16–19 nmol/L. However, ovulation can occur later, when progesterone levels are 
closer to 28–32 nmol/L. The importance of serial progesterone measurements to aid 
in predicting ovulation and fertile breeding period cannot be overstated. 
NOTE: The following are clinical signs associated with respective stages of estrus. Not 
all findings will be evident in every individual. 
Proestrus
Vulvar bleeding
Aggression towards males
Listlessness, anxiety
Progesterone <3 nmol/L
Estrogen rises rapidly 
Estrus
Vulvar discharge – blood tinged or straw colored
Vulvar swelling
Receptiveness to males
Progesterone rises rapidly
Estrogen falls
Tests to Confirm Ovulation and Fertile Period
NOTE: Results of tests below should be correlated with clinical signs and other 
diagnostic testing performed. 
Blood LH Immunochromatographic Assay 
Progesterone Assay
Vaginal Cytology

Progesterone Assay
1.  Whole blood sample collected at first signs of estrus*.
2.  Progesterone measured point-of-care via immunoassay.
3.  Analyze progesterone concentrations to plan next steps (re-testing, breeding, etc.).
Interpreting Results
Results of progesterone assays should be interpreted alongside clinical picture and 
other diagnostic tests results, if performed. Theriogenologists and seasoned dog 
breeders tend to focus on the slope of the rise and fall of progesterone more than any 
single point. Serial measurements of progesterone are recommended for predicting 
ovulation and parturition. Ideally for parturition, pre-pregnancy progesterone 
concentrations were obtained to accurately estimate when the LH surge took place. 
Parturition will occur 65 +/-2 days post LH surge.
Progesterone Concentrations and Ovulation Timing
<3 nmol/L – Wait 3-4 days and test again
6–12 nmol/L – LH surge and Post LH Surge; Test every 24 hours
16–51 nmol/L – Fertile period; Breed in this range, confirming estrus via vaginal 
cytology at higher levels of progesterone (>38 nmol/L)
Progesterone Concentration and Parturition Timing
NOTE: Progesterone assay to determine appropriateness of surgical intervention 
during pregnancy should be used in combination with clinical signs, history, 
and signalment. Progesterone ranges below are guidelines and not meant to be 
diagnostic indicators of surgical safety or neonatal viability. 
12–19 nmol/L – Re-test in 12–24 hours while monitoring body temperature, other 
clinical signs
<12 nmol/L – Surgery acceptable based on serial progesterone measurements and 
associated clinical signs
<6 nmol/L – Generally considered safe for cesarean section  

*Avoid use of serum separator tubes (tiger top) as contact with separator gel can affect 
certain hormonal assay results.

Laboratory Estimation of Canine Ovulation and Parturition Laboratory Estimation of Canine Ovulation and Parturition 

Laboratory Estimation of Canine Ovulation and Parturition 
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Canine Progesterone Testing Protocols

Canine Progesterone Testing ProtocolsCanine Progesterone Testing Protocols
Used to predict ovulation, parturition and identify reproductive abnormalities. The following table provides guidelines for using progesterone to optimize breeding timing.
NOTE: All sample types must be the same (i.e., plasma or serum).

<3.2 nmol/L Anestrus or Proestrus Retest in 3–4 days

3.2–6.0 nmol/L Pre LH Surge Retest in 2–3 days

6.4–12.4 nmol/L LH Surge Ovulation will generally occur in the next 24–48 hours.

12.7–18.8 nmol/L Post LH Surge Test every 24 hours; estimated breeding window should begin within 
24–48 hours.

19.1–31.5 nmol/L Ovulation Breed in the next 1–4 days depending on method of insemination, semen 
quality, and number of breedings.

31.8–50.6 nmol/L Post-ovulation, Mature Ova Normal breeding window, timing based on LH surge and estimated 
ovulation.

>50.9 nmol/L Diestrus Likely past opportunity to breed if initial progesterone reading 
>50.9 nmol/L, confirm via vaginal cytology, etc.

Result Phase Recommendation



Acute phase proteins (APP) are a group of proteins produced by the liver whose 
blood concentrations change rapidly, and in some cases significantly, in response to 
inflammation. Almost immediately after an inciting cause of inflammation, various 
pro-inflammatory cytokines are produced and released into the bloodstream. Some 
of these cytokines, most notably IL–1, IL–6, IL–8 and TNF-alpha, are transported from 
the region of inflammation to the liver where APP production is either increased 
(positive APP) or decreased (negative APP). Examples of negative APP’s include 
albumin and transferrin. Most positive APP’s are used in both human and veterinary 
medicine to measure acute systemic inflammation. C–reactive protein, a positive APP 
otherwise known as CRP, is considered one of the most sensitive measurable markers 
of acute systemic inflammation in the dog. 
In dogs, CRP will rise within 6 hours of the inciting cause and peak around 
12–24 hours post-insult. CRP also decreases in response to a reduction in tissue 
inflammation, usually as a steady decline over days. Therefore, it is not only a 
sensitive marker for the presence of systemic inflammation, but also a good tool 
for monitoring healing and/or response to therapy. The rate at which it declines 
depends on many factors—severity of inflammation, type of tissue involved, etc., 
but return to normal levels usually occurs within days after the initiation of healing 
and/or treatment. It is important to note that although CRP is particularly sensitive 
in detecting systemic inflammation, it is not specific for the type or location of 
inflammation. Furthermore, studies have shown that the magnitude of increase in a 
single measurement in time is not useful as a prognostic indicator.
Using CRP as a screening tool for inflammation can be valuable in many settings, 
especially in subclinical and post-operative cases. Because of the nature of APP in 
response to inflammation, rises in CRP can manifest prior to clinical signs and/or 
other diagnostic results becoming abnormal. Various studies have demonstrated 	
the value of measuring CRP as a post-operative monitoring tool by analyzing prior 
to the surgical procedure for a baseline, then conducting serial monitoring following 
the procedure. This provides clinicians the opportunity to monitor for post-operative 
complications, e.g., infection. In uncomplicated surgical post-operative healing, 	
serial monitoring shows marked increase first day post-surgery, then a steady 
continual decrease. 

Evaluation of Canine CRP is most commonly used as a tool to evaluate underlying 
and acute-onset systemic inflammation, to assess post-operative inflammation, and 
to monitor healing and response to therapy. 
Laboratory Findings Associated with Acute Inflammation
Hematology 
+/- Leukocytosis
+/- Neutrophilia
+/- Band Neutrophils 
Biochemistry
+/- Hyperglobulinemia—(can be mild)
+/- Hypoalbuminemia 
Other Tests
+/- Decreased total T4—(euthyroid sick)
Inflammatory Marker Testing
C-Reactive Protein, Fibrinogen, Serum Amyloid A, and Haptoglobin
C–Reactive Protein
Reference Interval
cCRP: 0 mg/L–10 mg/L
*Evidence exists that pregnant individuals can have “high” cCRP levels during normal 
gestation. Serial measurements of cCRP are recommended to assess  this inflammatory 
marker in pregnant individuals.

Interpretation (Screening)
Canine CRP between 0 mg/L–10 mg/L indicate a normal cCRP concentration. Care 
should be taken to fully rule out pathologic condition(s).
Canine CRP levels between 10 mg/L–30 mg/L indicate a mildly elevated cCRP 
concentration but can represent early or resolving systemic inflammation in certain 
individuals. If clinical signs indicate active disease, further diagnostics should be 
performed to elucidate cause of cCRP elevation. If clinical signs conflict or are not 
present, serial measurement of cCRP is recommended to further determine whether 
pathologic processes are present. 

Laboratory Evaluation of Canine CLaboratory Evaluation of Canine C——Reactive Protein Reactive Protein 

Laboratory Evaluation of Canine C–Reactive Protein



Canine CRP >30 mg/L indicates clinically significant systemic inflammation is 
present. Further diagnostics should be performed to elucidate cause of cCRP 
elevation. This may involve repeating a thorough physical exam, including rectal 
palpation and oral cavity evaluation, imaging studies such as thoracic/abdominal 
radiographs, and/or specialized blood diagnostics such as infectious disease 
panels, etc. 

Interpretation (Monitoring)
Serial measurement of cCRP can also be used to monitor patient recovery and 
response to treatment. Numerical values will vary depending on the patient and 
the cause of cCRP elevation. But predictable falls in cCRP concentration over 
the course of hours and days post-insult can give clinicians more information 
regarding recovery and current inflammatory status. 
If cCRP concentrations remain level or elevate further while performing serial 
monitoring, care should be taken to ensure inflammation is subsiding and patient 
recovery is occurring as expected. This may include re-testing cCRP or performing 
other diagnostics such as CBC, radiographs, etc. 
Similar to other inflammatory markers, changes within an individual’s cCRP 
concentration are more informative than single time point measurements. 
Whether used for screening or monitoring inflammation, serial cCRP 
measurements can provide additional and sometimes vital information on patient 
status. 
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Perform other diagnostics to 
determine cause of inflammation

If history and/or clinical signs 
indicate disease, perform 

other diagnostics

If history and/or clinical signs indicate 
disease, re-test cCRP and perform 

other diagnostics

Perform cCRP analysis

Canine CRP Testing ProtocolsCanine CRP Testing Protocols
If a thorough patient history and clinical signs lead to the suspicion of injury or disease, first assess chemistry, electrolytes, hematology, and urinalysis.

*Pregnant individuals can have cCRP concentrations >30 mg/L during normal gestation.

Canine CRP Testing Protocols

Evidence of significant
systemic inflammation*

Evidence of early or resolving 
systemic inflammation

No indication of 
systemic inflammation

cCRP Significant Elevation, >30 mg/LcCRP Mild Elevation, 11–30 mg/LcCRP Normal, 0–10 mg/L
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