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1 Describe adrenal gland function.

2 Recall adrenal pathophysiology and pharmacology.

3 Manage adrenal insufficiency appropriately.

4 Dose and administer Solu-Cortef emergency injection for adrenal crisis events.

Objectives After completion of this training, the 

learner will be able to: 



Adrenal Insufficiency School Training

• Alabama Senate Bill 52

• Amended the Alabama Safe Schools 
Act.

• Mandates adrenal insufficiency and 
adrenal crisis training for school staff.

• Authorizes trained school personnel to 
administer injectable medication to 
students with adrenal crisis.

• Alabama Health Services Safe Schools 
Adrenal Insufficiency Curriculum

https://alison.legislature.state.al.us/files/pdfdocs/SearchableInstruments/2023RS/SB52-eng.pdf
https://www.alabamaachieves.org/wp-content/uploads/2024/04/SS_20240424_Draft-of-Education-Adrenal-Insufficiency_V1.0.pdf


The adrenal glands are small organs that 
rest on the upper poles of the kidneys.

Each adrenal gland is composed of two 
distinct parts:

The Adrenal Glands

⚬The Adrenal Cortex
⚬The Adrenal Medulla



The Adrenal Cortex

The three main adrenal hormones are:
• Mineralocorticoids = Aldosterone
• Glucocorticoids = Cortisol
• Adrenal Androgen = Dehydroepiandrosterone (DHEA)

All adrenocortical hormones are steroid 
compounds derived from cholesterol.



Glucocorticoids



Cortisol

Increases and sustains blood 
glucose by stimulating 

gluconeogenesis in the liver 
and decreasing glucose use in the 

body.

Anti-inflammatory effects

Decreases eosinophils and 
lymphocytes



Glucocorticoids
Deficiency

• Hypoglycemia

• Nausea, Vomiting

• Fatigue

• Muscle Weakness

Excess

• Hypertension

• Weight Gain

• Poor Growth

• Stria

• Sleep Disturbance

• Anxiety

• Menstrual Irregularity



Steroid Risks



Aldosterone accounts for 90% of mineralocorticoid activity

Aldosterone promotes sodium reabsorption and potassium excretion

Without aldosterone, the kidney loses excessive amounts of sodium and water.

Aldosterone also affects sodium absorption in the intestine, especially the colon.

Mineralocorticoids



Mineralocorticoids

Deficiency

• Weight Loss

• Fatigue

• Nausea, Vomiting, Anorexia

• Salt-Craving

• Hypotension

• Hyperkalemia, Hyponatremia

• Metabolic Acidosis with Normal 

Anion Gap

Excess

• Hypertension

• Elevated Sodium

• Low Potassium

• High Calcium

• Fatigue

• Headache

• Muscle Weakness



Adrenal 
Androgens



Adrenal Androgens
Deficiency

• Decreased Pubic and Axillary Hair

• Under-virilized 46,XY Male

Excess

• Premature Adrenarche

• Acne

• Body Odor

• Advanced Bone Age

• Precocious Puberty

• Virilization of 46,XX female



Adrenal Medulla

Epinephrine - 80% Norepinephrine - 20%

Minimal amounts 
of Dopamine

Function:
• Increase cardiac output 

and vascular resistance
• Physiologic stress 

response



HPA Axis and 
Glucocorticoid 
Regulation



Types of Adrenal Insufficiency

Primary Adrenal Insufficiency

• Affects 10-15 per 100K individuals

• Causes include:

⚬ Impaired steroid synthesis (CAH)

⚬ Adrenal destruction/dysfunction 

(ALD, Addison’s disease)



Types of Adrenal Insufficiency

Central Adrenal 
Insufficiency

• Secondary and tertiary AI
• 150-280 per 1M individuals
• Congenital
• Genetic
• Acquired

⚬ Sellar mass
⚬ Infiltrative
⚬ Autoimmune
⚬ Traumatic brain injury

Tertiary Adrenal Insufficiency

Secondary Adrenal Insufficiency



TREATMENT OF 
ADRENAL 
INSUFFICIENCY

• Treatment of adrenal insufficiency includes daily oral 
hydrocortisone replacement to mimic the body’s 
natural stress response. This is called a 
“maintenance dose” and is divided every 8 hours.

• During times of fever, vomiting/diarrhea, trauma 
(i.e., broken bone), or surgery, children with adrenal 
insufficiency will need a “stress dose.” This is 
typically double or triple the maintenance dose, 
depending on the severity. 

• Patients who are also deficient in aldosterone will 
require replacement with daily oral fludrocortisone. 
The fludrocortisone dose does not change with 
stress dosing. 





Oral Stress Dosing

When?

Illness

Fever > 101

Mild to Moderate Trauma

Seizure

Surgery

How?

Double or triple the maintenance 

dose.

If on stress dosing for > 3 days 

will need to gradually taper 

dosing back to maintenance.​



EXAMPLES 
OF ORAL 
STRESS 
DOSING





Emergency Medical 
Services

• Current EMS protocols of many states do not :

o Address adrenal insufficiency

o Allow emergency medical response 
personnel to treat individuals with medical 
ID that say “Adrenal Insufficiency”

o Administer patient-carried medication used 
to treat adrenal crisis

Treat underlying cause of crisis per appropriate protocol (i.e. 

sepsis, fracture, burn)

Cardiac monitor

Check blood glucose, if hypoglycemic treat per 

hypoglycemia protocol.

Establish IV

If patient has personal medications, administer per 

accompanying instructions. If patient does not have 

personal medications or dosing instructions, utilize the 

following:

Hydrocortisone Sodium Succinate

100mg IM or IV

2 mg/kg IM or IV, 100mg max

Methylprednisolone

125mg IM or IV

2 mg/kg IM or IV, 125mg max

Dexamethasone

5mg IM or IV

Alabama EMS Adrenal Insufficiency Protocol
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Preventing Adrenal Crisis 
Emergencies with the 
PACE App

• Apple or Android:​ Go to the app store 
and search: "PACE by ChaiCore"

• Available in English or Spanish
• ​The application is free and does 

not require cellular data or 
wireless internet.

• No data is collected by this application​
• ​PACE by ChaiCore is a grant-

funded research application 
studying efficacy of Adrenal Crisis 
content for informing patients about 
their disease.









Getting Ready for School/Camp: Parent Tips 

• Contact your local CARES Support Group 
Leader to talk with other parents of 
children with CAH

• Get Medical Alert Identification

• Build a team 

• Give yourself time

• Keep records/make lots of copies

• Bring a friend

• Get feedback



504 Plan 

• A child with classical CAH is at risk of adrenal crisis and requires appropriate 
monitoring and care to avoid serious illness and possible death

• Though CAH is not thought of as a disability, children with classical CAH are at 
serious risk for an adrenal crisis without proper medication, monitoring of 
health status, access to water, and appropriate emergency medical response

• Parents can advocate for 504 plans for their child to maintain his/her health 
and welfare



Health Plan Worksheet



Health Plan Worksheet



Health Plan Worksheet



Health Plan Worksheet



Health Plan Worksheet



Health Plan Worksheet



Causes of Adrenal Crisis

Unknown adrenal insufficiency

Untreated adrenal insufficiency

Undertreated adrenal insufficiency

Abrupt discontinuation of long-term steroids

Physiological Stress

⚬Vomiting
⚬Diarrhea
⚬Viral or Bacterial Infection
⚬Trauma
⚬Broken Bones
⚬Seizures
⚬Surgery



Adrenal Crisis Symptoms

Dehydration Hypotension Shock
Nausea/ 
Vomiting

Acute 
Abdominal Pain Hypoglycemia Hyponatremia Hyperkalemia

Hypercalcemia Fatigue Anxiety Weakness



What does adrenal crisis look like?



Adrenal Emergency 
Medication

Intramuscular

Solu-Cortef
(hydrocortisone sodium succinate)

Solu-Cortef injections are given for two 
basic reasons:

• Unable to absorb the oral dose 
(vomiting, repeated diarrhea)

• Decreased level of consciousness

• Prescription:
⚬ Act-O-Vial 100mg/2ml.  
⚬ DOSE: 25mg, 50mg, or 100mg
⚬ Frequency: As needed



Ensuring the Effectiveness and Safety of Solu-
Cortef

• Storage and Stability
• Room temperature (59-77oF) before reconstitution. 
• Protect from light and moisture to maintain stability. Do 

not freeze.
• Check the expiration date printed on the vial or packaging. 

Do not use the medication past this date as it may not be 
effective or safe.

• Once reconstituted, Solu-Cortef solution should be used 
immediately. 

• If not used immediately, Solu-Cortef should be stored in the 
refrigerator (36-46oF) and used within 3 days (72 hours). 
After this period, it should be discarded.

• Additional Notes
• Visual Inspection: Before administration, inspect the 

reconstituted solution for any particulate matter or 
discoloration. If either is present, do not use the solution. 

• Handling: Always use aseptic techniques when handling 
and reconstituting the medicine to avoid contamination.



Administering Solu-Cortef



Future of Solu-Cortef
Emergency Administration

CrossJet’s Zeneo®

• Prefilled, automatic, disposable needle-free jet injector

SOLUtion Pre-filled Syringe

SOLUtion Medical TwistJectTM



Questions
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