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	1. Dr Adib Mursyidi  IM
Emergency and Trauma Department, HCTM
 


	2.  Adrenal glands  produce
mineralocorticoids (aldosterone),
glucocorticoids (cortisol) and
androgens in the outer cortex.
 Catecholamines and dopamine are
produced in inner medullary zone
 


	3.  Cortisol
 In  response to direct stimulation by
ACTH  stimulated by CRH
 Occurs in diurnal rhythm, higher in
the morning, lower in the evening
 Daily cortisol = 20mg/day of
hydrocortisone
 Suppression by negative feedback
 Functions:
 Facilitate stress response by affecting
heart, vascular bed, water excretion,
electrolyte balance, control water
distribution
 Affects fat, protein, carbohydrate
metabolism (glyconeogenesis,
glycogenolysis)
 


	4.  Aldosterone
 Controlled  by renin-angiotensin system and serum K concentration
 Maintain Na & K plasma concentration, regulate extracellular volume, control Na &
water balance
 Gonadocorticoids
 Androgen (testosterone) and estrogen
 Development of sex characteristics : axillary and pubic hair, libido
 


	5.  Primary adrenal  insufficiency
(Addison’s Disease)
 Due to intrinsic adrenal gland
dysfunction
 Results : decrease cortisol, aldosterone
and gonadotropin
 90% of gland must be destroyed for
clinical symptoms to develop
 Secondary adrenal insufficiency
 Failure to secrete CRH and/or ACTH
 Results : cortisol deficiency only
 


	6.  Disease affecting  the adrenal gland
 Addison’s Disease – autoimmune
 Congenital adrenal hyperplasia
(CAH) – enzyme deficiency
 Adrenal hemorrhage (Waterhouse-
Friedrichsen) – meningococcemia
 Tumors (breast, melanoma)
 Infection (TB, HIV)
 


	7.  ACTH deficiency  resulting from
pituitary or hypothalamic disease
 Panhypopituitarism
 Pituitary apoplexy – infarction or
hemorrhage of tumor
 Chronic steroid therapy (suppresses
HPA axis)
 Tumors, granulomas
 


	8.  Adrenal crisis  is a life-threatening emergency due to an acute deficiency of
adrenocortical hormones
 Result from acute destruction of HPA-Axis or adrenal glands or stressors in
known case of adrenal
 Cortisol and aldosterone  most common
 Can be fatal if not diagnosed early and treated aggressively
 Classically it presents as severe hypotension refractory to IV fluids and
vasopressors
 Consider crisis in unexplained hypotension
 



	10.  Primary
 Symptoms  diminished cortisol, aldosterone, and gonadocorticoids
 High ACTH  skin hyperpigmentation
 Secondary
 Symptoms diminished cortisol and related symptoms of intracranial lesions (headache,
visual changes, galactorrhea)
 


	11.  Variable and  non-specific complaints – weakness, confusion, fever, nausea,
vomiting, abdominal pain
 Shock and fever can be only signs
 Common precipitants
 surgery, infection, burn, sepsis, trauma, metabolic or cardiovascular event
 Consider this diagnosis in the following patients:
 Known primary adrenal insufficiency
 Pituitary disease (i.e. secondary adrenal insufficiency)
 Previously or currently on prolonged steroid therapy (especially asthma/COPD)
 



	13.  Diagnostic Studies:
  FBC, electrolytes, calcium levels, serum cortisol, LFT, ECG, urinalysis
 Radiographic: CXR, abdominal CT, Head CT/ MRI (to access CNS)
 Hypoglycemia
 Hyponatremia (<135mEq/L)
 Hyperkalemia (>5mEq/L)
 Non-anion gap metabolic acidosis
 Low bicarbonate (15-20mEq/L)
 Elevated BUN and creatinine
 


	14.  Primary
 Requires  daily dosing of glucocorticoids and mineralcorticoid  usually for life
 Mineralocorticoids  oral fludrocortisone
 Secondary
 Only glucocorticoids replacement required
 Dose 20mg/day of oral hydrocortisone or prednisolone equivalent
 Dexametahose : not used for maintenance  difficult to titrate dose and cushingoid
effects
 


	15.  In patient  receiving chronic steroid, increase the maintenance dose during stress
period
 Typical stress dose : 3x daily maintenance of glucocorticoids
 



	17.  Steroid Replacement
  Initial Dose
 Hydrocortisone 100mg
 IV preferred but can be given IM if necessary
 Stress dose hydrocortisone has mineralocorticoid activity (20mg = 0.1mg Florinef)
 Continued dosing: Hydrocortisone 25mg Q6h
 Consider dexamethasone 4mg IV if no known diagnosis of adrenal insufficiency (does not
interfere with ACTH stimulation test likely to be performed by inpatient team)
 Even if residual adrenal function, hydrocortisone dose the same, IV fluids requirements
may just be lower
 Less acute illness may consider 50-100 mg hydrocortisone IM 6 hourly
 


	18.  Hypoglycemia
 Treat  severe hypoglycemia with 1-2 gm/kg of D50
 Consider infusion of D5NS for continued hypoglycemia
 Check DXT every 1-2 hours to ensure improving hypoglycemia
 Hypotension
 IV fluids bolus of 30 cc/kg
 Consider using D5NS for resuscitation if the patient has concomitant hypoglycemia
 Blood/urine cultures, antibiotics if infection suspected
 Improvement in BP and clinical picture should occur within 1 hour of 1st dose
hydrocortisone
 If Na >130 consider change to D5 ½ NS to avoid rapid rise Na
 If Na <130 and rate of rise slow, continue D5 NS
 



	20.  Hyperkalemia
 Usually  normalized with fluids and steroid replacement
 Monitor K every 4 hours as may fall during initial rehydration
 


	21.  Admission to  ICU for careful clinical monitoring
 Discharge can only be in mild cases of adrenal insufficiency with identified
etiologies
 Endocrine consultation required with clear plan management
 


	22.  Triple oral  steroids if known susceptibility to crisis in setting of physiologic
stressors (i.e. influenza, fractures, trauma, surgery, sepsis, myocardial infarction,
ischemia, etc.)
 Consider empiric steroids if history adrenal insufficiency and vomiting/diarrhea,
even if otherwise well appearing
 Consider admission in known diagnosis if not able to tolerate PO steroids, needs
ongoing parenteral steroids
 


	23.  Adrenal insufficiency  is a life-threatening emergency; recognize early and treat
aggressively
 Hallmark : hypotension refractory to IV fluids/pressors; < 50% of patients will
have a formal diagnosis on presentation
 Suspect in patients with unexplained hypotension and risk factors (prior
glucocortocoid use, history of autoimmune disease, hyperpigmentation etc)
 Treat empirically with hydrocortisone 100mg IV and search for precipitating cause
 


	24.  A 57  year-old female with a previous medical history of rheumatoid arthritis (RA)
(adalimumab and glucocorticoid therapy) presents to the ED for weakness and
lethargy.
 The patient denies chest pain and shortness of breath.
 She denies a familial history of coronary artery disease, smoking, hypertension,
hyperlipidemia, diabetes, and a personal/familial history of thyroid pathology.
 No history for recent hospitalization, recent illness, sick contacts, and foreign
travel.
 


	25.  VS: HR  135, BP 81/62, RR 18, T 39 Oral, SpO2 97% room air.
 Physical exam
 Toxic appearing obese female, GCS 15, orientated, no focal neurologic deficits, lungs
clear, abdomen non tender
 ECG: Sinus Tachycardia, normal axis, no acute ST-T wave changes
 Next step?
 


	26.  Two peripheral  IVs are obtained.
Fluid resuscitation and broad-spectrum antibiotics are initiated.
VBG reveals a lactate of 4.2.
 UFEME: nitrite +ve, leukocyte +ve, 3+ bacteria.
 After 2L of NS, the patient’s HR is 131, her BP 80/63. Norepinephrine is initiated
with minimal improvement in her MAP.
 What do you suspect as a diagnosis?
 What’s the next step in your evaluation and treatment?
 


	27.  Acute Adrenal  Insufficiency
 Precipitating Causes: Acute stress or illness in any patient who has been receiving
glucocorticoid therapy or in those diagnosed with conditions associated with
adrenal insufficiency (metastatic cancer, AIDS, tuberculosis).
 May also be a manifestation of previously undiagnosed chronic adrenal insufficiency.
 Presentation: Consider in individuals with unexplained fever, abdominal pain,
and orthostatic hypotension, or in patients experiencing shock refractory to
vasopressors.
 


	28.  Evaluation:
 Utilize  the history and physical to direct evaluation and treatment (rule out underlying
etiologies: infection, myocardial infarction, etc.)
 DXT: evaluate for hypoglycemia
 FBC: normochromic, normocytic anemia; relative lymphocytosis common
 VBG: frequently mild metabolic acidosis
 RP/LFT: pre-renal azotemia
 Primary adrenal insufficiency: look for hyponatremia and hyperkalemia
 Secondary adrenal insufficiency: look for hyponatremia
 


	29.  Treatment:
 50-100mg  hydrocortisone IV or IM every 6 hours
 D5NS PRN
 


	30.  Pearls:
 If  adrenal insufficiency is suspected, initiate glucocorticoid therapy as soon as possible.
 Improvement following steroid administration suggests the diagnosis
 A random serum cortisol level is of little utility
 Cortisol is released in a pulsatile fashion demonstrating diurnal variation.
 The administration of etomidate has been shown to decrease cortisol production.
 Hypoalbuminemia (common in the critically ill) lowers cortisol-binding globulin (CBG) resulting
in a decreased total cortisol measurement.
 Corticosyn/Synacthen (Synthetic ACTH) Stimulation Testing is the standard screening
test for diagnosis and should be considered upon specialty consultation.
 Hydrocortisone therapy should be continued until stimulation testing is performed.
 


	31.  Adrenal insufficiency  and adrenal crisis.
 Tintinalli’s Emergency Medicine (Chapter 230, 9th Edition)
 emDoc.net
 Up-to-date
 Medscape
 


	32. Any questions? No  please.
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