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Hypoadrenocorticism is an uncommon condition in dogs

characterized by a severe deficiency in adrenocortical

hormone secretion. Although the disorder may develop

as a result of dysfunction of any part of the hypothalamicpituitary-adrenal axis, most dogs with hypoadrenocorticism have disease of adrenocortical tissue itself. Although even mild destruction or atrophy of adrenocortical tissue may impair adrenocortical reserve, at least 90% of the adrenal cortex needs to be non-functional before associated clinical signs are observed under non-stressful conditions.

1,2

Etiology

The major adrenocortical hormones are synthesized in

three distinct zones of the adrenal cortex. The outer zona glomerulosa produces aldosterone, the principal mineralocorticoid of the dog. The middle zona fasciculata is the thickest of the three adrenocortical layers and produces cortisol, the principal glucocorticoid in the dogs, as well as a variety of adrenal androgens. The zona fasciculate functions as a unit with the narrow, inner zona reticularis, which also produces cortisol and androgens.

Primary hypoadrenocorticism (Addison’s disease) results

from the destruction or atrophy of all three zones of the

adrenal cortex, with subsequent loss of both glucocorticoid and mineralocorticoid secretion. In most dogs with naturally-occurring hypoadrenocorticism, the cause is idiopathic, thought to be the end result of immune-mediated destruction of adrenocortical tissue in the vast majority of cases.1-3 Rare causes of adrenocortical destruction include infiltrative granulomatous disease (eg, blastomycosis), lymphoma or other metastatic neoplasia to the adrenal glands, and adrenal hemorrhage.1-3

Iatrogenic hypoadrenocorticm is relatively common in

dogs with hyperadrenocorticism treated with either

mitotane or trilostane therapy.1,2 Such iatrogenic primary

hypoadrenocorticism is usually reversible with cessation

of the mitotane or trilostane administration, but may be

permanent in some dogs.

A subset of dogs with primary hypoadrenocorticism

appear to develop a selective glucocorticoid deficiency

with apparently normal mineralocorticoid secretion,

based upon the findings of low basal and ACTH-stimulated serum cortisol values with normal concentrations of serum electrolytes. This type of hypoadrenocorticism is commonly referred to as “atypical” hypoadrenocorticism.

4,5 In most of these dogs, mineralocorticoid deficiency

eventually develops, but a few dogs do not develop

deficient mineralocorticoid secretion or serum electrolyte

changes when followed for many months or years.2 In man, several naturally occurring mutations of the ACTH receptor gene have been identified which lead to hereditary unresponsiveness to ACTH and isolated

glucocorticoid deficiency without mineralocorticoid

deficiency.6 It is possible that some dogs with atypical

hypoadrenocorticism have similar mutations of the

ACTH receptor gene, but this syndrome has not yet been documented in dogs.

Secondary hypoadrenocorticism is caused by insufficient

pituitary ACTH secretion. Without circulating ACTH, the

inner zones of the adrenal cortex responsible for glucocorticoid production (ie, zonae fasciculata and reticularis) atrophy, with a subsequent fall in glucocorticoid secretion. Because aldosterone secretion is principally controlled by plasma concentrations of renin and potassium rather than by circulating ACTH, mineralocorticoid secretion (as well as normal serum electrolyte concentrations) are preserved in these dogs with secondary hypoadrenocorticism.

The most common cause of secondary

hypoadrenocorticism is iatrogenic, resulting from overly

rapid discontinuation of long-term and / or high-dose

glucocorticoid therapy. Very rare spontaneous or natural

causes in the dog include pituitary or hypothalamic

lesions or idiopathic isolated ACTH deficiency.1-3,7

Clinical Features

Naturally occurring hypoadrenocorticism has been

reported in dogs ranging from 2 months to 14 years of

age, although most affected dogs present in young to

middle age.1-3,7 A genetic predilection has been confirmed

in Standard Poodles and Bearded Collies and suggested

in certain breeds such as Nova Scotia Duck Tolling Retrievers, Leonbergers, Portugese Water Spaniels, Great Danes, Rottweilers and Wheaten and West Highland White Terriers.1,2 Female dogs are about

twice as likely to develop naturally occurring hypoadrenocorticism as males.

The clinical features of hypoadrenocorticism vary from

acute collapse with generalized underperfusion to a

more chronic clinical course with vague, non-specific

signs. Dogs presenting with acute collapse usually have

evidence of generalized marked hypovolemia and dehydration, together with vomiting, diarrhea, abdominal

pain, and hypothermia. Some may have severe gastrointestinal hemorrhage with melena and occasional

hematemesis.2,7,8 Many affected dogs will have an inappropriately low heart rate for their degree of circulatory collapse and about a quarter of dogs will have absolute bradycardia. These dogs are obviously unstable and require initial stabilization with rapid parenteral fluid and glucocorticoid therapy.

The majority of dogs with the chronic forms of primary

and secondary hypoadrenocorticism present with vague

and non-specific clinical features, usually attributable to

variable impairment of the gastrointestinal, renal, and

neurological systems. These may include any combination of lethargy, weakness, depression, inappetance, vomiting, and diarrhea. Polydipsia and polyuria are rarely primary owner complaints but may be reported. It is not uncommon for these dogs to have a waxing and waning illness characterized by vague illness interspersed with periods of apparent normality.

Routine Laboratory Findings

In the presence of appropriate clinical signs, suspicion

for hypoadrenocorticism is dramatically increased by the

presence of lymphocytosis or eosinophilia in a clearly

sick dog. More commonly, simply the absence of a stress leukogram (ie, lymphopenia and eosinopenia) may alert the clinician to the potential for hypoadrenocorticism.

As with all hypovolemic conditions, most dogs with primary hypoadrenocorticism commonly develop prerenal azotemia as a consequence of renal underperfusion.2-4,7

However, unlike other hypovolemic conditions where

renal concentrating ability is maintained, dogs with primary hypoadrenocorticism are generally unable to concentrate their urine effectively. Impaired urine concentrating ability is due to mineralocorticoid deficiency and resultant chronic renal sodium loss, depletion of normal renal medullary sodium concentration gradient, and impaired water resorption from the renal collecting ducts. As a consequence, the prerenal azotemia is usually accompanied by inappropriately dilute urine, increasing the potential for affected dogs to be misdiagnosed with primary renal disease.

The classic electrolyte abnormalities associated with primary hypoadrenocorticism are hyperkalemia and

hyponatremia. In our experience, one or both are present in over 90% of affected dogs.2-4,7 Dogs with secondary hypoadrenocorticism (ACTH deficiency) can develop hyponatremia; however, because circulating ACTH is not the major stimulus for mineralocorticoid secretion, these cases do not develop hyperkalemia and do not require mineralocorticoid supplementation.

Although the presence of hyponatremia, hyperkalemia,

hypochloremia, and a low sodium-to-potassium ratio all

support a diagnosis of primary hypoadrenocorticism,

these changes can occur in a variety of other conditions.

Non-adrenal diseases associated with moderate to

marked hyponatremia and hyperkalemia include acute

and chronic urinary tract disease, various gastrointestinal disorders (eg, pancreatitis, secretory enteropathies, or diffuse small bowel disease), chronic end-stage heart or liver failure, pleural and peritoneal effusions, neoplasia, and uncomplicated pregnancy.1,2,9-11 In addition, artefactual hyperkalemia may be a confusing consequence of post-collection hemolysis, particularly in Japanese Akitas,12 or of marked leucocytosis or thrombocytosis.13

Approximately 5% to 10% of dogs with primary hypoadrenocorticism have normal serum electrolyte concentrations or only mild hyponatremia without hyperkalemia at the time of diagnosis.2-4,7 These dogs presumably have either early or mild primary hypoadrenocorticism or selective glucocorticoid deficient hypoadrenocorticism and are commonly referred to as having “atypical Addison’s disease.4,5 Prior treatment with fluids or steroids or both may also mask any serum electrolyte changes. Therefore, one should never exclude a diagnosis of primary hypoadrenocorticism in a dog suspected of having hypoadrenocorticism on a basis of normal serum electrolyte concentrations alone.

Diagnostic Adrenal Function Tests

ACTH Stimulation testing (Gold Standard): A definitive diagnosis of hypoadrenocorticism requires the demonstration of inadequate adrenal reserve.1-3,7 The preferred method for ACTH stimulation testing in dogs is to determine serum cortisol concentrations before and 1 hour after the intravenous administration of at least 5 g/kg of cosyntropin (Cortrosyn, Amphastar Pharmaceuticals, Rancho Cucamonga, CA 91730). Following reconstitution, the solution appears to be stable for at least 4 weeks when refrigerated. Otherwise, the remaining solution can be divided into aliquots and frozen.14

If cosyntropin is not available, the ACTH stimulation test can also be performed by determining the serum cortisol concentration before and after the intramuscular injection of 2.2 U/kg of ACTH gel.1-3,7 Acthar Gel (80 U/ml; Questcor Pharmaceuticals, Union City, CA, 94587) is available but very expensive. If this product is used, the post-ACTH serum cortisol sample is collected at 2 hours.

Alternatively, compounded forms of ACTH (usually 40 U/ml) can be purchased from several veterinary pharmacies. It should be noted, however, that the bioavailability and reproducibility of all of these compounded formulations have yet to be carefully evaluated. A recent study in dogs evaluated four compounded ACTH preparations and compared their

cortisol responses to that of cosyntropin.15 The data of that study showed that injection of the four compounded forms of ACTH increased serum cortisol concentrations to a similar magnitude as cosyntropin in samples collected 30 and 60 minutes after ACTH administration. However, serum cortisol 21 concentrations at 90 and 120 minutes post-ACTH varied considerably, depending on the preparation of ACTH injected, with two compounded forms of ACTH producing much lower serum cortisol concentrations. Based upon such variability in cortisol responses between compounded forms of ACTH, these investigators recommended determining serum cortisol concentrations at both 1 and 2 hours after ACTH administration when using a compounded preparation.15 Overall, the determination of a third cortisol concentration would likely offset any presumed cost-saving derived from using a compounded ACTH product. In addition, because the potential for lot-to-lot variability in compounded ACTH formulations has not been evaluated, one should consider assessing the activity of each new vial by performing an ACTH stimulation test on a normal dog.

In normal dogs, administration of a supraphysiological

dose of ACTH produces a rise in serum cortisol to values usually greater than 10 g/dl (>300 nmol/L). In contrast, dogs with hypoadrenocorticism have an absent or blunted response to ACTH administration. Basal and post-ACTH serum cortisol concentrations are less than 1 g/dl (<25nmol/L) in over 75% of dogs and less than 2 g/dl (<50nmol/L) in virtually all dogs with primary hypoadrenocorticism.

1-3,7 Although the post-ACTH serum cortisol concentration

may be as high as 2 to 3 g/dl (50-80 nmol/L) in a

few dogs with secondary hypoadrenocorticism, the great

majority of these dogs also have ACTH-stimulated cortisol concentrations of less than 2 g/dl (<50 nmol/L).1-3,7

Prednisone, prednisolone, hydrocortisone, and cortisone

all cross-react with serum cortisol assays and should be

withheld until completion of ACTH response testing. On

the other hand, dexamethasone does not interfere with

cortisol determination and can be used in the initial

treatment of acute adrenocortical insufficiency without

interfering with ACTH response testing. In those dogs that have received prednisone, prednisolone, hydrocortisone, or cortisone treatment, glucocorticoid therapy must be switched to dexamethasone for at least 24 hours before an ACTH response test can be performed. ACTH gel cannot be used in dehydrated or hypovolemic dogs since impaired absorption may lead to inaccurate results.

Alternatively, testing can be delayed until after the dog is

stabilized. Although the ACTH response test is the gold standard for confirming a diagnosis of hypoadrenocorticism, its major limitation is that the test can not reliably differentiate dogs with primary adrenocortical disease from those with chronic atypical or secondary adrenal insufficiency.
Basal and ACTH-Stimulated Aldosterone Concentrations:

Determining plasma aldosterone concentrations before

and after ACTH administration theoretically should be

helpful in differentiating primary from secondary hypoadrenocorticism.

As one might expect, dogs with primary

hypoadrenocorticism generally have low basal and

ACTH-stimulated plasma aldosterone concentrations,

since these dogs have serum electrolyte abnormalities

and are presumed to have complete adrenocortical

destruction (including zona glomerulosa). On the other

hand, because atrophy or destruction of the zona

glomerulosa does not occur in secondary hypoadrenocorticism, one might expect these dogs to maintain normal aldosterone values. However, the circulating aldosterone concentrations in dogs with secondary hypoadrenocorticism are reported to be quite variable, with many having low basal and ACTH-stimulated values.2

This variability and overlap in aldosterone values

between dogs with primary or secondary forms of hypoadrenocorticism severely limits the usefulness of circulating plasma aldosterone measurements in differentiating primary from secondary hypoadrenocorticism,2 unless measured in conjunction with plasma renin activity (see Aldosterone-to-Renin Ratios).

Plasma ACTH Concentrations: Measuring the basal plasma ACTH concentration is the most reliable means of differentiating dogs with primary from those with secondary hypoadrenocorticism.

The plasma ACTH concentration is high (>500 pg/ml; > 100 pmol/L) in dogs with primary hypoadrenocorticism (both typical and atypical cases).1-3,7,16 In contrast, plasma ACTH concentrations are low to low-normal in dogs with secondary hypoadrenocorticism. ACTH is labile and, therefore, the diagnostic laboratory performing the assay should be consulted for appropriate sample handling instructions.

Plasma for ACTH determination must be collected prior to instituting therapy, especially glucocorticoid treatment.

Even a relatively low dose of glucocorticoid may lower high ACTH concentrations into the normal to low reference range, so the results must be interpreted in conjunction with a careful drug history. To properly evaluate the endogenous ACTH test result, a dog ideally should not have received any form of steroid treatment in the weeks preceding the diagnosis. If plasma ACTH is measured in a dog that has received recent glucocorticoid treatment, a false-positive diagnosis of secondary hypoadrenocorticism may be made.

Cortisol-to-ACTH and Aldosterone-to-Renin Ratios:

Recently, an alternate approach was proposed in dogs for assessing the pituitary-glucocorticoid axis by measuring basal cortisol and plasma ACTH concentrations, and then calculating a cortisol-to-ACTH ratio.17 Similarly, the reninangiotensin- aldosterone system was assessed by the determining the basal plasma concentrations of aldosterone and plasma renin activity, and then calculating an aldosteroneto-renin ratio. 17,18

Dogs with primary hypoadrenocorticism have low basal

concentrations of cortisol with high plasma ACTH concentrations.16,17 In contrast, dogs with secondary hypoadrenocorticism have low plasma cortisol concentrations with low plasma ACTH concentrations. Therefore, dogs with primary hypoadrenocorticism have much lower cortisol-to-ACTH ratios than do normal dogs or dogs with secondary hypoadrenocorticism, with little to no overlap in ratio values.16,17

In states of aldosterone deficiency, such as primary

hypoadrenocorticism, the inability to retain sodium leads

to hypovolemia, which subsequently stimulated renin

release.17,18 Thus, dogs with primary hypoadrenocorticism

have low basal concentrations of aldosterone with high plasma renin activity.17 In secondary hypoadrenocorticism,

aldosterone secretion is not decreased; therefore,

plasma renin activity remains relatively normal.18

Accordingly, dogs with primary hypoadrenocorticism

have much lower aldosterone-to-renin ratios than do

normal dogs or dogs with secondary hypoadrenocorticism, again with little to no overlap in ratio values.

The advantage of the use of cortisol-to-ACTH and

aldosterone-to-renin ratios is that such measurement of

endogenous hormone variables in a single blood sample

allows for the specific diagnosis of primary hypocortisolism and primary hypoaldosteronism. A dynamic stimulation test is not required. The use of these paired-hormone ratios allows for clear differentiation between primary and secondary hypoadrenocorticism, and this dual assessment is particularly relevant when isolated hormone

deficiency is suspected (ie, isolated glucocorticoid

deficiency or isolated mineralocorticoid deficiency).

Disadvantages of this approach to diagnosis include the

considerable expense to measure plasma concentrations of cortisol, ACTH, aldosterone, and renin activity, as well as the absolute necessity of collecting the blood sample for measurement of the hormone and renin concentrations prior to any fluid or steroid treatment. In addition, it may be difficult to find a laboratory that can accurately measure plasma renin activity in dogs.

Treatment of Primary Hypoadrenocorticism

(Addison’s Disease)

Acute hypoadrenocorticism (Addisonian crisis): If the clinical presentation is consistent with an Addisonian

crisis, treatment must be instituted immediately. Prior to

treatment, however, one should collect routine samples

for CBC, serum biochemistry profile, and urinalysis.

Furthermore, for the endocrine diagnostic workup, pretreatment samples should also be collected for basal cortisol and endogenous ACTH (and aldosterone and rennin if one wishes to calculate the aldosterone-to-renin ratio).

Goals of therapy are to correct hypovolemia and electrolyte and acid-base disturbances, improve vascular

integrity, and provide an immediate source of rapid-acting glucocorticoid. Of primary importance in therapy for acute hypoadrenocorticism is the rapid infusion of large volumes of intravenous fluids, preferably 0.9% NaCl, at an initial rate of 60–80 ml/kg/hr for 1–2 hours.1-3 This initial rate of infusion helps to quickly address hypotension and hypovolemia. In addition, it rapidly decreases serum potassium concentration by dilution, as well as by increasing renal perfusion and thereby potassium excretion.

The rate of saline infusion is then gradually reduced

to a maintenance rate and eventually discontinued over

a few days based on the dog’s clinical response and laboratory parameters including serial blood pressure and serum electrolyte measurements.

Also critically important in treatment of acute hypoadrenocorticism is the intravenous administration of a rapid-acting glucocorticoid. Dexamethasone sodium

phosphate (0.5-2.0 mg/kg) or methylprednisolone sodium succinate (1-2 mg/kg) are generally preferred; again, dexamethasone must be used if the ACTH stimulation test is in progress. These initial doses can be repeated in 2 to 6 hours if needed. Alternatively, one can give hydrocortisone sodium succinate as the parenteral steroid replacement, which has the advantage of containing both glucocorticoid and mineralocorticoid activity. However, the disadvantage of using hydrocortisone sodium succinate is that this steroid is best administered as an IV infusion (0.5 mg/kg/hour).1,2 As the dog’s condition improves, the daily parenteral glucocorticoid supplementation should be continued (eg, prednisone or prednisolone, 0.5 to 1.0 mg/kg, IM). The dose is gradually reduced over the next three to five days until a maintenance oral dosage of prednisone or prednisolone (0.2 mg/kg/day) can be tolerated without risk of vomiting. No rapid-acting parenteral mineralocorticoid preparation is currently available for treatment of acute hypoadrenocorticism (other than hydrocortisone sodium succinate). This does not

constitute a significant clinical problem, as prompt

aggressive treatment as described above is sufficient to

stabilize a dog suffering an addisonian crisis. 
Nonetheless, we typically give a desoxycorticosterone pivilate (DOCP; Percorten-V, Novartis Animal Health, Greensboro, NC) injection as soon as the diagnosis of primary hypoadrenocorticism is confirmed (2.2 U/kg, IM). Alternatively, fludrocortisones acetate (Florinef, Bristol-Myers Squibb Company, Princeton, NJ) can be administered orally at an initial daily dose of 0.01-0.02 mg/kg body weight. Such mineralocorticoid

supplementation will do no harm and may help correct

serum electrolyte abnormalities.

Chronic hypoadrenocorticism: Dogs with chronic

hypoadrenocorticism present with clinical signs of varying severity and duration and do not require the aggressive therapy described above for cases of acute hypoadrenocorticism. However, fluid therapy and parenteral glucocorticoid supplementation may be indicated in some cases, particularly if azotemia, dehydration, hypotension, or severe vomiting and diarrhea are present.

If the endocrine diagnostic workup has not yet been

completed, it is again extremely important that one collect pretreatment samples for basal cortisol and endogenous ACTH (and aldosterone and renin if one wishes to calculate the aldosterone-to-renin ratio) before instituting any steroid replacement therapy.

Dogs with naturally-occurring primary hypoadrenocorticism typically require both glucocorticoid and mineralocorticoid replacement therapy for life.1-3, 19-21 Dogs with “atypical” primary hypoadrenocorticism can be started on glucocorticoid replacement therapy alone. However, one should monitor their serum electrolyte concentrations frequently, since most of these dogs with atypical disease will develop serum electrolyte abnormalities within weeks to months of initial diagnosis and require mineralocorticoid supplementation as well. 1-3

Either desosycorticosterone pivilate (DOCP) or fludrocortisones can be used for chronic mineralocorticoid replacement. In that regard, the veterinarian and owner have a choice between giving monthly injections of DOCP or administering daily oral fludrocortisone for the rest of the dog’s life.

We typically institute treatment with DOCP at a dosage

of 2.2 mg/kg, SQ or IM, every 25 to 30 days.3, 21 Side

effects associated with DOCP therapy are rare. This

dosage interval is effective in almost all dogs, and most

are well-controlled with a DOCP injection every 4

weeks. Until well-stabilized, serum creatinine and electrolyte concentrations should be monitored at approximately 2-weeks intervals after DOCP injection in order to determine the drug’s peak effect and to help make necessary dosage adjustments.1-3,19-21 Serum creatinine and electrolyte concentrations should also be monitored prior to the each DOCP injection to help determine the duration of action of the drug. Once stabilized, serum electrolyte and creatinine concentrations are checked every 3 to 6 months. Inasmuch as DOCP has no glucocorticoid

activity, it is essential that dogs receive concurrent

glucocorticoid supplementation (see below).

Although a DOCP dose of less than 2.2 mg/kg will be

sufficient in some dogs, a dosage of 2.2 mg/kg is still recommended at least for the initial treatment. Less than

10% of dogs require a DOCP dosage greater than 2.2

mg/kg.21 Use of a starting dose of 2.2 mg/kg eliminates

the need for the clinician to incrementally increase the

DOCP dosage over the first several months of therapy,

which is often seen in dogs started on a lower initial

DOCP dose. However, if financial constraints are a factor, one can attempt to gradually reduce the monthly

dose of DOCP to the lowest effective dose, based on

close monitoring of serum electrolyte concentrations.21

Fludrocortisone acetate is a synthetic corticosteroid that

possesses moderate glucocorticoid activity as well as

having marked mineralocorticoid potency.1 By comparison, fludrocortisone has 10 times the glucocorticoid activity and 125 times the mineralocorticoid activity of cortisol. In this regard, fludrocortisone is very different than DOCP, which possess no glucocorticoid activity.

If fludrocortisone acetate is employed as mineralocorticoid supplementation, we recommend an initial oral dosage of 0.01-0.02 mg/kg/day (10-20 g/kg/day).3,21 After initiation of fludrocortisone therapy, serum electrolyte and creatinine concentration should be monitored weekly, with the dosage adjusted by 0.05-0.1

mg/day increments until values have stabilized within

the reference range. Once this is achieved, the dogs

should be reevaluated monthly for the first 3 to 6 months

of therapy, then every 3 to 6 months thereafter. In many

dogs in which fludrocortisone is used as long-term mineralocorticoid replacement, the daily dose required to

control the disorder gradually increases; this is most evident in the first 6 to 24 months of treatment.3,21 In most

dogs, the final fludrocortisone dosage needed ranges

from 0.02-0.03 mg/kg/day (20-30 g/kg/day). Very few

dogs can be controlled on a dosage of 0.01 g/kg/day (10 mg/kg/day) or less.

There are several potential disadvantages associated with fludrocortisone use in dogs. Because of the drug’s potent glucocorticoid activity, its use may produce clinical signs typical of glucocorticoid overdosage (eg, polyuria and polydipsia). This is especially true in dogs treated with concurrent fludrocortisone and glucocorticoid replacement.

In such dogs, one should first taper or discontinue

the daily glucocorticoid dosage; if signs of polyuria and

polydipsia persist, a switch from treatment with fludrocortisones to DOCP should then be strongly considered.

Other potential drawbacks to the use of fludrocortisone

in some dogs include the development of drug resistance, with larger-than-expected daily dosages of fludrocortisones required to maintain normal serum electrolyte concentrations, as well as the expense to the owner when large daily doses of fludrocortisone are needed. Many dogs with primary hypoadrenocorticism, particularly those receiving DOCP, will benefit from use of daily glucocorticoid supplementation in addition to mineralocorticoid replacement therapy. In general, all dogs treated with DOCP are started on glucocorticoid replacement with prednisone or prednisolone (0.2 mg/kg/day) in conjunction with mineralocorticoid replacement. Only about half of dogs treated with fludrocortisone appear to require glucocorticoid replacement. If warranted because of the development of side effects, one can taper the glucocorticoid dosage to alternate days or attempt to completely discontinue glucocorticoid supplementation if necessary. In some dogs, glucocorticoids can be discontinued without any ill-effects and mineralocorticoid replacement alone will adequately control signs of hypoadrenocorticism. Nevertheless, glucocorticoid supplementation

may still be necessary in these dogs during

periods of moderate to severe stress such as illness, trauma, or surgery; therefore, the owner should always have some glucocorticoid on hand and be informed of the situations when the dog might require supplementation.

Treatment of Secondary Hypoadrenocorticism

As aldosterone secretion is principally controlled by plasma concentrations of renin and potassium rather than ACTH, dogs with secondary hypoadrenocorticism (isolated 24 pituitary ACTH deficiency) do not develop mineralocorticoid deficiency. Consequently, although these dogs may be clinically indistinguishable from animals with primary hypoadrenocorticism, they will not have the classical electrolyte disturbances of hyponatremia and hyperkalemia and they do not require mineralocorticoid supplementations.

Therefore, dogs with naturally occurring secondary

hypoadrenocorticism can be managed by daily replacement glucocorticoid therapy alone. Oral administration of prednisone or prednisolone at a dosage of 0.2 mg/kg/day will usually suffice, except during periods of stress or illness when higher doses will be necessary.
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