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Primary adrenal insufficiency
 “Addison's disease”
 Presented by:Abdulaziz Al-Jurayyan
 Medical StudentJuly 2008
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INTRODUCTIONINTRODUCTION
 Addison disease is adrenocortical insufficiency due to the destruction or dysfunction of the entire adrenal cortex. It affects both glucocorticoid and mineralocorticoid function. The onset of disease usually occurs when 90% or more of both adrenal cortices are dysfunctional or destroyed.
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Race: is no association with race.
 Sex: Idiopathic autoimmune Addison disease tends to be more common in females and children.
 Age: The most common age in adults is 30-50 years, but the disease could present earlier in patients with: polyglandular autoimmune syndromes, congenital adrenal hyperplasia (CAH), or if onset is due to a disorder of long-chain fatty
 acid metabolism.
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Mortality and morbidity.Mortality and morbidity. Morbidity and mortality usually are due to failure
 or delay in making the diagnosis or a failure to institute adequate glucocorticoid and mineralocorticoid replacement.
 If not treated promptly, acute addisonian crisis may result in death. This may be provoked either de novo, such as by adrenal hemorrhage, or in the setting of an acute event superimposed on chronic or inadequately treated adrenocortical
 insufficiency.
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Causes:Causes: idiopathic autoimmune adrenocortical
 insufficiency: - The most common cause. - It accounts for more than 80% of reported cases. - It is resulting from autoimmune atrophy,
 fibrosis, and lymphocytic infiltration of the adrenal cortex, usually with sparing of the adrenal medulla.
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Idiopathic autoimmune Addison disease may occur in isolation or in association with other autoimmune phenomena such as:
 - Schmidt syndrome: The association of Addison disease and Hashimoto thyroiditis.
 - polyglandular autoimmune syndrome type 1:
 The association of Addison disease with hypoparathyroidism and mucocutaneous candidiasis. It may have an autosomal recessive mode of inheritance. It has no human leukocyte antigen (HLA) associations.
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- polyglandular autoimmune syndrome type2: The association of Addison disease with type 1
 diabetes mellitus and Hashimoto thyroiditis or Graves disease. It may be associated with HLA-B8 and DR-3.
 • Chronic granulomatous diseases: TB, sarcoidosis, histoplasmosis, blastomycosis, and
 cryptococcosis could involve the adrenal glands.
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• malignancies: Malignant infiltration of the adrenal cortices, as with Hodgkin
 and non-Hodgkin lymphoma and leukemia, may cause Addison disease.
 Metastatic malignant disease: Bilateral involvement of the adrenal glands could occur in the setting of metastatic cancer of the lung, breast, or colon or renal cell carcinoma.
 • Infiltrative metabolic disorders : Amyloidosis and hemochromatosis could involve the adrenal
 glands and lead to primary adrenocortical insufficiency.
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Acquired immunodeficiency syndrome: as a result of invasion of cytomegalovirus, Mycobacterium avium intracellulare, cryptococci, or Kaposi sarcoma.
 Allgrove syndrome: congenital adrenocortical unresponsiveness to ACTH typically presents in childhood with failure to thrive, features of adrenocortical insufficiency and hypoglycemia.
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Drug-related causes: -Ketoconazole inhibits the adrenal cytochrome
 P450 steroidogenic enzymes. -Aminoglutethimide blocks the early conversion of cholesterol to pregnenolone by inhibiting the 20,22-desmolase enzyme. -Busulphan, etomidate, and trilostane inhibit or interfere with adrenal steroid biosynthesis.
 • abdominal irradiation.
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Clinical presentation:Clinical presentation: The onset of symptoms most often is insidious and
 nonspecific. - Hyperpigmentation of the skin and mucous
 membranes often precedes all other symptoms by months to years.
 - It is caused by the stimulant effect of excess adrenocorticotrophic hormone (ACTH) on the melanocytes to produce melanin. on the sun-exposed areas of the skin, extensor surfaces, knuckles, elbows and knees in addition to mucous membranes; dentogingival margins and buccal areas.
 - vitiligo: common in autoimmune Addison disease as a result of melanocytes destruction.

Page 13
						

Dizziness with orthostasis due to hypotension occasionally may lead to syncope. This is due to the combined effects of volume depletion, loss of the mineralocorticoid effect of aldosterone, and loss of the permissive effect of cortisol in enhancing the vasopressor effect of the catecholamines.
 Myalgias and flaccid muscle paralysis may occur due to hyperkalemia.
 progressive weakness, fatigue, poor appetite, and weight loss.
 gastrointestinal symptoms may include nausea, vomiting, and occasional diarrhea.
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Physical examination:Physical examination:
 Physical examination in long-standing cases most often reveals increased pigmentation of the skin and mucous membranes, with or without areas of vitiligo.
 Patients show evidence of dehydration, hypotension, and orthostasis.
 Female patients may show an absence of axillary and pubic hair and decreased body hair. This is due to loss of the adrenal androgens, a major source of androgens in women.
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Management: lab studiesManagement: lab studies
 rapid ACTH stimulation test: -Blood is drawn in 2 separate tubes for baseline
 cortisol and aldosterone values.-Synthetic ACTH (1-24 amino acid sequence) in a dose of 250 mcg (0.25 mg) is given IM or IV.
 -Thirty or 60 minutes after the ACTH injection, 2 more blood samples are drawn; one for cortisol and one for aldosterone.
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Interpreting rapid ACTH stimulation test: -Two criteria are necessary for diagnosis: (1) an increase in
 the baseline cortisol value of 7 mcg/dL or more and (2) the value must rise to 20 mcg/dL or more in 30 or 60 minutes, establishing normal adrenal glucocorticoid function.
 In patients with Addison disease, both cortisol and aldosterone show minimal or no change in response to ACTH.
 -When the results of the rapid ACTH do not meet the 2 criteria mentioned above, further testing might be required to distinguish Addison disease from secondary adrenocortical insufficiency.
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In acute adrenal crisis, where treatment should not be delayed in order to do the tests, a blood sample for a random plasma cortisol level should be drawn prior to starting hydrocortisone replacement.
 A random plasma cortisol value of 25 mcg/dL or greater effectively excludes adrenal insufficiency
 of any kind.
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Urea and electrolyte: - hyponatremia, hyperkalemia, and a mild non–
 anion-gap metabolic acidosis due to the loss of the sodium-retaining and potassium and hydrogen ion-secreting action of aldosterone.
 - elevated blood urea nitrogen (BUN) and creatinine due to the hypovolemia, a decreased glomerular filtration rate, and a decreased renal plasma flow.
 - Hypoglycemia may be present in fasted patients, or it may occur spontaneously. It is caused by the increased peripheral utilization of glucose and increased insulin sensitivity. It is more prominent in children and in patients with secondary adrenocortical insufficiency.
 - Urinary and sweat sodium also may be elevated.
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CBC: - may reveal a normocytic normochromic anemia.
 • Thyroid-stimulating hormone: - Increased thyroid-stimulating hormone (TSH),
 with or without low thyroxine, with or without associated thyroid autoantibodies, and with or without symptoms of hypothyroidism, may occur in patients with Addison disease and in patients with secondary adrenocortical insufficiency due to isolated ACTH deficiency. These findings may be slowly reversible with cortisol replacement.
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Management: imaging:Management: imaging: Chest x-ray: - The chest x-ray often normal except in evidence of
 TB or fungal infection that initially cause Addison disease.
 • • CT scan:CT scan: - Abdominal CT scan may be normal but may show
 bilateral enlargement of the adrenal glands in patients with Addison disease because of TB, fungal infections, adrenal hemorrhage, or infiltrating diseases involving the adrenal glands.
 - In idiopathic autoimmune Addison disease, the adrenal glands usually are atrophic.
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Histological finding:Histological finding:
 In cases due to idiopathic autoimmune adrenocortical atrophy, the adrenal glands usually are atrophic, with marked lymphocytic infiltration and fibrosis of the adrenal capsule. The adrenal medulla is spared.
 In cases due to TB, the adrenal glands may be enlarged and contain caseating granulomas. Diffuse calcification may be evident, and the adrenal medulla usually is involved.
 In patients with AIDS, the adrenal glands may show necrotizing inflammation, hemorrhage, and infarction.
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Medical treatment: inpatient careMedical treatment: inpatient care In case of adrenal crisis: - IV access should be established urgently. - an infusion of isotonic sodium chloride solution
 should be begun to restore volume deficit and correct hypotension. Some patients may require glucose supplementation.
 - The precipitating cause should be sought and corrected where possible.
 -Administer 100 mg of hydrocortisone in 100 cc of isotonic sodium chloride solution by continuous IV infusion at a rate of 10-12 cc/h. Infusion may be initiated with 100 mg of hydrocortisone as an IV bolus.
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Clinical improvement, especially blood pressure response, should be evident within 4-6 hours of hydrocortisone infusion.
 After 2-3 days, the stress hydrocortisone dose should be reduced to 100-150 mg, infused over a 24-hour period, irrespective of the patient's clinical status. This is to avoid stress gastrointestinal bleeding.
 As the patient improves and as the clinical situation allows, the hydrocortisone infusion can be gradually tapered over the next 4-5 days to daily replacement doses of approximately 3 mg/h (72-75 mg over 24 h) and eventually to daily oral replacement doses, when oral intake is possible.
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As long as the patient is receiving 100 mg or more of hydrocortisone in 24 hours, no mineralocorticoid replacement is necessary. The mineralocorticoid activity of hydrocortisone in this dosage is sufficient.
 Thereafter, as the hydrocortisone dose is weaned further, mineralocorticoid replacement should be instituted in doses equivalent to the daily adrenal gland aldosterone output of 0.05-0.20 mg every 24 hours. The usual mineralocorticoid used for this purpose is 9-alpha-fludrocortisone, usually in doses of 0.05-0.10 mg per day or every other day.
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Management: outpatientManagement: outpatient Patients on steroid replacement therapy need to
 be closely monitored by their primary care physician and by an endocrinologist for any signs of inadequate replacement (e.g., morning headaches, weakness, and dizziness) and any signs of over-replacement (e.g., cushingoid features). A periodic bone dual-energy x-ray absorptiometry (DEXA) detecting early osteoporosis in patients who are over-replaced with maintenance steroids.
 Patients should be instructed to double or triple their steroid replacement doses in stressful situations such as a common cold or tooth extraction.
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Special concern: surgerySpecial concern: surgery Continuous IV infusion of 10mg per hour
 hydrocortisone or an intermittent IV bolus injection every 6-8 hours may be used.
 After the procedure, the hydrocortisone may be rapidly tapered within 24-36 hours to the usual replacement doses, or as gradually as the clinical situation dictates.
 Mineralocorticoid replacement usually can be withheld until the patient resumes daily replacement steroids.
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