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Diagnosis and Treatment of Adrenal Insufficiency
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Adrenal insufficiency is caused by either primary adrenal failure or by hypothalamic-pitu-
itary impairment of the corticotropic axis which is predominantly due to long-term gluco-
corticoid treatment or by pituitary disease. Primary adrenal failure is a rare disease that is
life-threatening when overlooked whle adrenal failure secondary to hypothalamo-pitu-
itary disease is a common clinical problem that has serious impact on the quality of life.
Recent data suggests that the health-related quality of life in many patients with adrenal
insufficiency is more severely impaired than previously thought and that current hormone
replacement strategies are insufficient to prevent increased morbidity and mortality due
to the disease. Therefore, the optimization and careful monitoring of glucocorticoid and
mineralocorticoid replacement therapy remains one of the most challenging tasks in en-
docrinology. Leaving treatment aside, diagnosis of adrenal insufficiency is also challeng-
ing, because the main presenting symptoms such as fatigue, anorexia, and weight loss are
non-specifically associated with many other common ailments, delaying a correct diagno-
sis. Some pitfalls in diagnostic work-up, particularly in the identification of secondary adre-
nal insufficiency, make the diagnosis even more difficult. Despite the difficulties, the com-
plications associated with adrenal insufficiency make the rapid diagnosis and proper ma-
nagement of adrenal failure are important tasks for all physicians. We review here current
standards for clinical assessment, diagnosis and treatment of adrenal insufficiency in light
of recent research findings.

Key Words: Adrenal Insufficiency; Addison Disease; Adrenal Cortex Function Tests; Gluco-
corticoids
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Table 1. Etiology of Adrenocortical Insufficiency

Primary Causes: Addison’s Disease

Autoimmune
Sporadic
Autoimmune polyendocrine syndrome type |
Autoimmune polyendocrine syndrome type Il (Schmidt’s syndrome)
Infections
Tuberculosis
Fungal infections
Cytomegalovirus
HIV
Metastatic tumor
Infiltrations
Amyloid
Hemochromatosis
Intra-adrenal hemorrhage (Watehouse-Friderichsen syndrome)
Adrenoleukodystrophies
Congenital adrenal hypoplasia
DAXI (NROB1) mutations
SFI mutations
ACTH resistance syndromes
MC2R gene mutations
MRAP gene mutations
AAAS (ALADIN) gene mutations (triple-A syndrome)
Bilateral Adrenalectomy
Secondary Causes
Exogenous glucocorticoid therapy
Hypopituitarism
Selective removal of ACTH-secreting pituitary adenoma
Pituitary tumors and pituitary surgery, craniopharyngiomas
Pituitary apoplexy
Granulomatous disease (tuberculosis, sarcoid, eosinophilic granuloma)
Secondary tumor deposits (breast, bronchus)
Postpartum pituitary infarction (Sheehan’s syndrome)
Pituitary irradiation (effect usually delayed for several years)
Isolated ACTH deficiency
Idiopathic
Lymphocytic hypophysitis
TPIT (TBX19) gene mutations
PCSK1 gene mutation (POMC processing defect)
POMC gene mutations
Multiple Pituitary hormone deficiencies
HESX1 gene mutations
LHX4 gene mutations
SOX3 gene mutations
PROP1 gene mutations

ACTH, adrenacorticotropic hormone; HIV, human immunodeficiendy virus; POMC,

pro-opiomelanocortin. Ref. 10 with permission from Elsevier.
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Table 2. Primary Features of Primary Adrenal Insufficiency

Feature Frequency (%)
Symptoms
\Weakness, tiredness, fatigue 100
Anorexia 100
Gastrointestinal symptoms 92
Nausea 86
\Vomiting 75
Constipation 33
Abdominal pain 31
Diarrhea 16
Salt craving 16
Postural dizziness 12
Muscle or joint pains 13
Signs
\Weight loss 100
Hyperpigmentation 94
Hypotension (< 110 mmHg systolic) 88-94
Vitiligo 10-20
Auricular calcification 5
Laboratory Findings
Electrolyte disturbances 92
Hyponatremia 88
Hyperkalemia 64
Hypercalcemia 6
Azotemia 55
Anemia 40
Eosinophilia 17

Ref. 10 with permission from Elsevier.
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Table 3. Equivalent Potency of Commonly Used Glucocrticoids

Duration of action Bl deras glﬁgglc\frl[?:;id Mineralqcp ileeld
potency dose (mg) activity
Short-Acting
Cortisol (hydrocortisone) 10 200 Yes
Cortisone 08 250 Yes
Prednisone 40 5.0 No
Prednisolone 40 5.0 No
Methylprednisolone 5.0 40 No
Intermediate-Acting
Triamcinolone 50 40 No
Long-Acting
Betamethasone 25 0.75 No
Dexamethasone 30 0.60 No

Ref. 21 with permission from Elsevier.
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