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Andrenocorticosteroid hormones 
and 

Adrenocorticoid synthesis
Inhibitors

1. The HPA axis and the regulation of corticosteroid synthesis

2. Physiological effects of glucocorticods/mineralocorticoids

3. Glucocorticoid structure/function and the relative potencies 
of synthetic corticosteroids

4. Indications - Hormone replacement (e.g. Adrenal insufficiency)
- Non-endocrine uses (e.g. RA/Asthma etc)

5. Consequences of abrupt glucocorticoid withdrawal

6. Adverse effects of glucocorticoids

7. Cushing’s Disease and the role of adrenocorticosteroid 
synthesis inhibitors in disease treatment

Lecture Overview

Corticosteroids

Hormones of the Adrenal Cortex: An Overview
The adrenal cortex synthesizes two major classes of steroid hormones

Glucocorticoids Mineralocorticoids

Androgens

• Essential for Life

• Play a critical role in the response 
to Stress and Environmental changes

• Intermediary 
Metabolism

• Cardiovascular/Muscle
function

• Anti-inflammation

CORTISOL

• Na+ retention

• Water balance

ALDOSTERONE

• Female sexual
Development 
(major source 
of testosterone)

• Little significance in males

Regulation of Corticosteroid synthesis: The HPA axis
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Physiological effects of Glucocorticoids
e.g. cortisol

1. Carbohydrate and Protein metabolism:
Liver - ↑gluconeogenesis and ↑ glycogen storage

Periphery - ↑Protein catabolism (muscle) = ↑gluconeogenesis substr
- ↓ Peripheral glucose utilization
- Net ↑ Blood glucose

2. Lipid Metabolism:
-↑ Lipolysis by facilitating action of GH/β-adrenergic agents

↑ glycerol = ↑substrate for liver gluconeogenesis
↑ FFA contributes to ↑Insulin resistance, which acts
to decrease peripheral glucose utilization
- Redistribution of Fat: ↓ Extremities 

↑Truncal obesity

3. Response to Stress
- Cortisol levels INCREASE in times of STRESS (~3-6 fold)
- the corresponding increase in blood glucose acts to protect 
glucose-dependent tissues (e.g. brain/kidney/heart) from 
starvation

4. Cardiovascular system - modulate vascular reactivity to vasoactive agents 
e.g. norepinephrine, vasopressin

- Adrenal insufficiency (low level of endogenous glucocorticoids)
⇒↓ response to vasoactive agents
⇒ HYPOTENSION

- Excess glucocorticoids (i.e. Cushing’s Disease)
⇒↑response to vasoactive agents
⇒ HYPERTENSION

5. Inhibition of the immune system and Inflammatory responses
- ↓ numbers of circulating T cells, B cells, macrophages, eosinophils 

& basophils- redistribution to lymphoid tissues

- inhibition of cytokine gene expression - ↓Inflammation

- inhibition of PLA2 activity and COX-2 synthesis- ↓Inflammation

- serves to limit the extent of the immune and inflammatory responses

6. Skeletal muscle
- permissive concentrations of glucocorticoids required for muscle 
function

- muscle weakness is a sign of adrenocortical deficiency 
(Addison’s Disease)

7. Other Systems

GI tract - gluococorticoids promote synthesis of gastric acid & pepsin
- ↓GI absorption of Ca2+

Bone - glucocorticoids promote bone loss: 
↓ osteoblasts & ↑osteoclasts

CNS - affect mood behavior and brain excitability
glucocorticoid excess (e.g. Cushing’s)- mood elevation
glucocorticoid deficiency (Addison’s)- apathy, depression, 

irritability

8. ***Feedback inhibition of the Hypothalamic-Pituitary-Adrenal Axis***
- homeostatic mechanism to prevent excessive glucocorticoid synthesis

- Cortisol/glucocorticoids inhibit synthesis of both CRH & ACTH

- inhibition of ACTH production blocks Adrenal synthesis of cortisol

• ACTH is a trophic factor for the
Zona fasiculata/Zona reticularis

• Lack of ACTH leads to atrophy of 
these regions, resulting in the loss of 
endogenous Cortisol production 
(Aldosterone production not affected).

• Loss of endogenous cortisol 
production results in adrenal 
insufficiency (a life-threatening 
condition).

• Recovery of normal adrenal 
function can take up to 12 months
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Physiological effects of Mineralocorticoids
Aldosterone is the primary mineralocorticoid

• Controls body fluid volume and electrolyte balance

• Acts on the kidney tubules and collecting ducts to promote:
↑ expression of the Na+/K+ ATPase
↑ reabsorption of Na+ and H2O
↑ excretion of K+ and H+

}
}

Aldosterone
Excess

Aldosterone
Deficiency

↑ Na+ reabsorbtion
↑ extracellular fluid volume Hypertension
↑ Alkalosis

↑ Na+ wasting (SALT CRAVING)
↓extracellular fluid volume Hypotension
↑ acidosis

Corticosteroids Synthesis
1. Both cortisol and aldosterone are synthesized from cholesterol

2. Normal adults secrete: 10-20 mg of cortisol daily
0.125 mg of aldosterone daily

3. Rate of cortisol production controlled by a circadian rhythm that
peaks at 6-8 AM and reaches it’s trough at 11PM-12AM.

Cortisol plasma concentration: ~16 mcg/dL at 8AM 
~4 mcg/dL at 4PM

Aldosterone plasma concentrations are constant at ~0.01 mcg/dL

Serum half lives: Cortisol  60-90 mins
Aldosterone 15-20 mins

4. Cortisol levels are significantly increased (4-6 fold) in response to stress.

Hypothalamus Pituitary Adrenal ↑CortisolSTRESS
↑CRH ↑ACTH

Corticosteroids: Mechanism of action
1. Cortisol and other glucocorticoids are steroids that readily cross membrane

2. Mediate their effects through specific glucocorticoid receptors (GR) 
that act as transcription factors

- inactive GR exists in a cytoplasmic complex with hsp90 and IP56 proteins

3. Ligand-activated GR binds to promoters containing GREs (glucocorticoid-response 
elements) and recruits additional transcriptional cofactors and to either promote
or inhibit gene expression. 

4. Aldosterone works similarly via the mineralocorticoid receptor (MR)

hsp90 GR IP56
hsp90

GR GR

GR GR
GRE

hsp90

IP56

hsp90

GRE
GR GR

Dimerization
and nuclear
translocation

GC-induced conformational
change and dissociation

mRNA

Cortisol

Glucocorticoid-responsive 
genes

The role of 11β-hydroxysteroid dehydrogenase 
in corticosteroid specficity

1. Cortisol is not  a “pure” glucocorticoid
- it also exhibits some mineralocorticoid activity.
- binds with equal affinity in vitro to both the GR and the MR 

2. Plasma concentration: Cortisol (4-16 mcg/dL) >> Aldosterone (0.01 mcg/dL)

3. Specificity of action is maintained by different enzymatic isoforms of
11β-hydroxysteroid dehydrogenase (11β-HSD)

4. Aldosterone-sensitive tissues (kidney, salivary gland & colon)
- express 11β-HSD2
- converts cortisol (active) to cortisone (inactive).
- cortisone can not bind either GR or MR
- prevents cortisol from binding MR in aldosterone-sensitive tissues

5. Liver (adipose tissue & brain)
- expresse 11β-HSD1
- converts cortisone (inactive) back into cortisol (active)
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The role of 11β-HSD in regulating glucocorticoid activity

NAC 2008

Structure-function of synthetic corticosteroids

O

CH3

HO CH3

O
HO

OH

F

CH3

CH3

- increases glucocorticoid activity
- increases glucocorticoid activity and 
markedly increases mineralocorticoid
activity- see FLUDROCORTISONE
also inhibits binding to 11βHSD2

+ -combined modifications severely blunt
mineralocorticoid activity

O

CH3

HO CH3

O
HO

OH

Hydrocortisone
(cortisol)

Prednisone
(Inactive)

O

CH3

O CH3

O
HO

OH

O

CH3

HO CH3

O
HO

OH

CH3

F

Dexamethasone
(potent glucocorticoid

No mineralocorticoid activity
- not a substrate for 11βHSD2)

Prednisolone
(active)

O

CH3

HO CH3

O
HO

OH

O

CH3

HO CH3

O
HO

OH

F

Fludrocortisone
(potent mineralocorticoid)

Relative potencies of some synthetic corticosteroids

Short Acting (8-12hrs)
Hydrocortisone/cortisol 1 1 1
Cortisone 0.8 0 0.8

Intermediate acting (12-36 hrs)
Fludrocortisone 10 0 250
Prednisone 4 0 0.8
Prednisolone 5 4 0.8
Triamcinolone 5 4 0

Long acting (36-72hrs)
Dexamethasone 30 10 0
Betamethasone 30 10 0

Glucocorticoid
potency

Topical
potency

Mineralocorticoid
potency

Corticosteroids: Clinical Uses

Hormone replacement therapy - PHYSIOLOGICAL DOSES
- Hydrocortisone/Fludrocortisone

- Acute/Chronic adrenal insufficiency
- Congenital adrenal hyperplasia

Non-endocrine therapy - PHARMACOLOGICAL DOSES
- Prednisone/Dexamethasone etc

- Autoimmune diseases
- anti-inflammation
- asthma
- cancer
- cerebral edema
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Adrenal insufficiency

A. Primary Adrenal Insufficiency (Addison’s Disease):
- Autoimmune destruction of the adrenal cortex (70%)
- Tuberculosis (20%)
- Other e.g. fungal infection/hemorrhage/cancer (10%)

Affects both cortisol and aldosterone production

B. Secondary Adrenal Insufficiency:
- Defects in either ACTH or CRH production (10%) 
- Suppression of HPA axis by exogenous glucocorticoids (90%)

Primarily affects only cortisol production (zona glomerlusoa intact)

Symptoms: - Chronic malaise, fatigue, generalized muscle weakness
- Weight loss, Nausea, vomiting and abdominal pain
- Hypotension
- Dehydration- (primary only)
- Hyperpigmentation- caused by excess MSH (primary)
- Salt craving- due to lack of aldosterone (primary only)

Life threatening disorder caused by the inability of the Adrenal cortex to 
produce adequate amounts of hormones

Adrenal insufficiency: Treatment
Goal: To replace the physiological activity of the “missing hormones”

Cortisol Replacement:
A. Hydrocortisone (20-30 mg/day) - 2-3 times/day in divided doses

OR
B. Prednisone (5 mg/day) or Dexamethasone (0.5 mg/day)

- hydrocortisone has some mineralocorticoid activity but
not sufficient to replace aldosterone

- Prednisone and dexamethasone lack salt-retaining activity

Aldosterone Replacement:
- aldosterone is NOT used for replacement therapy

- high cost/rapid hepatic metabolism to inactive metabolites

- drug of choice is Fludrocortisone (0.1 mg/day)
- a potent synthetic mineralocorticoid

- also has some glucocorticoid activity, although it does
NOT exhibit anti-inflammatory activity at the doses given

Primary Adrenal Insufficiency
- Hydrocortisone (or Dexamethasone)- CORTISOL REPLACEMENT

- Fludrocortisone - ALDOSTERONE REPLACEMENT

Secondary Adrenal Insufficiency
- Hydrocortisone (or equivalent dose of Dexamethasone)

• Mineralocortocoid therapy is not usually necessary
as the zona  glomerulas remains intact

Treatment Overview
1. Life threatening condition

-Typically presents as hypovolemic circulatory shock plus nausea,
vomiting, weakness, fatigue, fever, hyponatremia & hyperkalemia

2. Typically occurs in the following situations: 
a) in an undiagnosed patient after serious illness/stress

b) in a patient that does not increase dose of
glucocorticoid during acute infection/major illness

c) after abrupt withdrawal of chronic glucocorticoid therapy
-due to suppression of HPA axis

3. Initial treatment is IV ELECTROLYTE REPLACEMENT plus
IV hydrocortisone (or Dexamethasone) - to replace “missing” cortisol

4. Mineralcorticoid therapy is not useful initially as it takes days for effect

5. Once patient is stable, IV hydrocortisone is tapered over 1-3 days to an
oral maintenance dose of hydrocortisone plus fludrocortisone

Acute Adrenal Insufficiency
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Assessment of treatment efficacy and dosage adjustments
1. Lowest dose that:

⇒↓hyperpigmentation (due to ↑MSH caused by ↑ATCH- primary only)

⇒↓symptoms of glucocorticoid deficiency (primary and secondary)
(i.e. malaise, fatigue, muscle weakness, nausea, vomiting,
abdominal pain, weight loss and hypotension)

2. Excessive Dosing: ↑weight gain, facial plethora, hypertension, euphoria
and other “Cushingoid symptoms”

3. Dosage Adjustments:
- CORTISOL levels are increased in response to STRESSFULL stimuli.

- Cortisol levels must be increased in adrenal insufficiency patients
under the following conditions to prevent ADRENAL CRISIS

• Minor illness

• Surgery

• Pregnancy

Congenital Adrenal Hyperplasia
1. Genetic disorder caused by a deficiency in the activity of enzymes involved

in the synthesis of corticosteroids (e.g. steroid 21-hydroxylase/CYP21: 95%)
- incidence ~ 1 in 15,000 births

2. Impaired production of cortisol results in a lack of negative feedback and 
↑ACTH expression, resulting in adrenal hyperlasia and excess production
of other hormonally active steroid hormones e.g. ANDROGENS

Pregnenolone 17-OH
Pregnenolone

Dehydroepiandrosterone
(DHEA)

Androsterione

Testosterone

17-OH
Progesterone

11-deoxycortisol

Cortisol

Progesterone

11-deoxycorticosterone

Aldosterone

Cholesterol

CYP21 CYP21

CYP11A1

ACTH
+

Cortisol

11-deoxycortisol

↓Cortisol

11-deoxycorticosterone

↓Aldosterone

CYP21 CYP21

↑ACTH
+

↓Cortisol

Androsterione

Testosterone

Clinical presentation at birth
Moderate CYP21 mutations: ↓↓CORTISOL but sufficient ALDOSTERONE

Affected female newborns are hypervirilized with ambiguous genitalia
- premature puberty and female hirsutism if left untreated

Affected males are normal at birth, but can develop precocious
secondary sexual characteristics

Severe CYP21 mutations: ↓↓↓↓CORTISOL and ↓↓↓↓ALDOSTERONE
- Unable to retain Na+ and are referred to as “Salt Wasters”

- If untreated these newborns will develop weight loss,
vomiting, dehydration and hypotension leading to an
acute ADRENAL CRISIS within 1-3 wks

Treatment: Hydrocortisone AND (if necessary) Fludrocortisone

Goal: Restore hormones to the normal range to avoid adrenal crisis and to
suppress ACTH production thereby preventing ANDROGEN
overproduction

- Sudden growth spurts indicate inadequate treatment 
- Growth failure suggests excessive glucocorticoid treatment

Prenatal screening
A. Analysis of fetal DNA for CYP21 mutations

B. Screening of amniotic fluid for 17-hydroxypregnenolone
- Precursor product of cortisol

Prenatal Treatment (for females only NOT males)
- in utero treatment with Dexamethasone by administration to
the mother prior to 9th week of gestation continued until delivery

Excess
Androgen
production

↑↑↑ACTH
Pituitary Adrenal

Low level
Endogenous cortisol

DEXAMETHASONE

CHOLESTEROL

Normalized 
Androgen
production

CHOLESTEROL

ACTH   
Virilized
Female

- after birth both males and females will require supplementation with
HYDROCORTISONE (AND if necessary FLUDROCORTISONE)
to prevent the development of an ADRENAL CRISIS
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Corticosteroids: Clinical Uses

Hormone replacement therapy - PHYSIOLOGICAL DOSES
- hydrocortisone/fludrocortisone
- Acute adrenal insufficiency
- Chronic adrenal insufficiency
- Congenital adrenal hyperplasia

Non-endocrine therapy - PHARMACOLOGICAL DOSES
- Prednisone/Dexamethasone etc
- Rheumatoid Arthritis
- anti-inflammation
- asthma
- cancer
- respiratory distress syndrome
- cerebral edema

Effects of Glucocorticoids on the immune response
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Non-endocrine clinical uses
1. Rheumatoid Disorders: e.g. RA, SLE, vasculitis

a) Prednisone is typically the drug of choice
- acts to inhibit the ongoing active autoimmune response

b) Used for short periods (usually < 3-4 weeks) to provide symptomatic pain 
relief and to control disease “flare ups”

N.B. treatment does not cure the underlying disease etiology

c) Used while waiting for effects of long acting DMARDs

d) Drugs can be administered directly into joint (max. once every 3 months)
- active form of drug e.g. Prednisolone must be used

e) Short-term low-dose (<15 mg/day) is seldom associated with adverse effects

f) Low dose chronic treatment has also been shown to reduce bone erosions
- however decreased efficacy after 6 months
- increased potential for adverse effects especially OSTEOPOROSIS
- patients should take daily Ca2+ and Vitamin D supplementation

g) Once there is clinical improvement, the dose of glucocorticoid should be 
SLOWLY TAPERED to avoid serious adverse effects

2. Treatment of Allergies
e.g. bronchial asthma, allergic rhinitis, contact dermatitis, and insect bites

MOA: Glucocorticoids inhibit cytokine production and inflammatory response

Treatment:
Severe disease: short term oral or IV glucocorticoid administration

e.g. prednisolone

Less severe disease: Inhaled glucocorticoids 
e.g. triamcinolone acetonide, beclometasone & fluticasone

• Delivery of high concentrations of drug directly to the lung
- Significant 1st pass effect
- < 1% of any swallowed glucocorticoid is bioavailable
- Low risk of adverse effects
- Low risk of HPA suppression

Note: If a patient treated chronically with systemic oral glucocorticoids
is abruptly switched to inhaled glucocorticoids (much lower systemic dose)
there is a significant risk of precipitating an ADRENAL CRISIS
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3. Organ transplants
- prevents graft rejection by inhibiting host immune system

4. Kidney/Nephrotic Syndrome
- glucocorticoids are used to inhibit the inflammatory responses
involved in the nephrotic syndrome caused by minimal change
disease

5. Treatment of a number inflammatory conditions
- Skin: treatment of inflammatory dermatoses e.g. psoriasis

- Inflammatory eye diseases: e.g. allergic conjunctivitis

- GI tract e.g.inflammatory bowel disease and ulcerative colitis

6. Cancer
- treatment of acute lymphocytic leukemias and lymphomas

•reduces the numbers of lymphocytes/leukocytes in the blood

7. Respiratory distress syndrome
- respiratory distress is common in premature infants

- at risk mothers can be treated with dexamethasone prior to birth

- dexamethasone is not metabolized by 11βHSD2 and freely 
crosses the placental barrier where it can promote lung maturation
and the expression of critical lung enzymes

- prednisone is NOT USED as prednisolone formed in the maternal 
liver is converted to prednisone by placental 11βHSD2, and since 
the fetal liver does not operate during fetal life it cannot be 
converted to the active prednisolone in the fetus

8. Cerebral Edema
Dexamethasone is used to reduce EDEMA and the corresponding increase
in INTRACRANIAL PRESSURE due to the following conditions:

• Primary & metastatic brain tumors

• Bacterial meningitis
- helps prevent hearing loss

• Brain radiation exposure

• High altitude cerebral edema

Mechanism of action though to involve: ↓inflammation, ↓cytokines
↑stabilization of BBB
↓endothelial permeability
↓CSF production ↑reabsorption
↑CSF-mediated fluid clearance

Not to be used for:
Traumatic brain injury, stroke and intracerebral hemorrhage

1. Abrupt Withdrawal:
A. Disease Flare-up

B. HPA suppression & Adrenal crisis

2. Chronic supraphysiological signaling
i.e. Cushingoid Symptoms

Glucocorticoids: Adverse Effects
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A) “Flare up” of underlying disease (common)
e.g. Rheumatoid Arthritis

- withdrawal of glucocorticoids allows the underlying 
overactive immune system to REBOUND and 
re-establish the disease process

- exacerbated if there is any significant suppression
of the HPA axis

i.e. reduced endogenous cortisol

Adverse effects associated with abrupt 
glucocorticoid withdrawal

NOTE: To avoid adrenal crisis, chronic glucocorticoid therapy should be 
slowly tapered (~10-20% decrease in dose every 1-2 weeks)

Remember that it can take >12 months to fully recover from
severe adrenal atrophy

B) HPA suppression and acute adrenal insufficiency (serious)

- chronic glucocorticoid treatment (>20 mg prednisone  for >3 weeks)
can result in significant HPA suppression i.e. inhibition of ACTH/CRH

- the inhibition of ACTH production (a trophic factor for the zona 
fasciculata/reticularis) results in ATROPHY of the adrenal cortex and 
a subsequent deficiency in endogenous cortisol production

- ABRUPT withdrawal of chronic glucocorticoid therapy will uncover
this cortisol production deficiency and can precipitate an 
ACUTE ADRENAL CRISIS

Adverse Effects of Chronic Glucocorticoid Use
• ↑Appetite - ↑production of Neuropeptide Y promotes feeding behavior
• ↑Weight gain - especially truncal obesity/upper chest/neck
• Facial plethora/Moon Facies- puffy face
• Diabetes - due to hyperglycemia and ↑peripheral insulin resistance
• ↑Risk of infection - inhibition of immune system
• Edema - high dose GC overcomes 11βHSD2 ⇒ ↑mineralocorticoid action
• Hypertension - ↑vascular reactivity to vasoconstrictors
• ↑Cardiovascular disease - ↑ frequency of MI and stroke
• Myopathy - ↑protein catabolism-specifically upper/lower extremities
• ↑Osteoporosis- ↓GI Ca2+ uptake; ↑osteoclasts; ↓osteoblasts
• ↑Osteonecrosis - ↓blood supply to the bone resulting in bone death
• Peptic Ulcers - ↑production gastric acid/pepsin
• Impaired wound healing - ↓expression of growth factor/matrix proteins
• Emotional disturbances - Euphoria/Psychosis/Depression/Anxiety
• Glaucoma/Cataracts - common, especially with eye drop use
• Growth retardation in children - ↓GH and ↓activity of IGF-1 in bone

CUSHING’S SYNDROME
Caused by chronic excess of glucocorticoids in the blood

and includes many of the above symptoms

Causes: An excess of glucocorticoid activity (endogenous or exogenous)

Symptoms: truncal obesity, buffalo hump, moon facies, easy bruising,
thinning of the skin, purple striae on stomach, hypertension, 
hyperglycemia/diabetes, muscle weakness, mental changes

Cushing’s Syndrome / Cushing’s Disease
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TREATMENT
Surgery and/or use of cortisol synthesis inhibitors
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Diagnosis of Cushing’s Syndrome
1. Late night Cortisol levels
In normal individuals serum cortisol levels fluctuate throughout the day. 

Maximal levels ~8AM (range 10-20 mcg/dL)
Minimal levels ~midnight (~1.8 - 4 mcg/dL)

Cushing’s syndrome patients exhibit elevated midnight cortisol levels. 

2. Low-dose dexamethasone suppression test
1 gm of Dex administered orally at 11 pm and serum cortisol levels 
measured at 8 am

8 am serum cortisol
Normal <1.8 mcg/dL
Presumptive Cushing’s Disease Elevated/Unchanged

3. High-dose dexamethasone suppression test
Administer 8 mg of Dex at 11 pm and determine 8 am serum cortisol levels

8 am serum cortisol
Normal ~0 mcg/dL
Pituitary-dependent ACTH (Cushing’s Disease) ~5 mcg/dL 
Ectopic ACTH production (e.g. lung cancer)/ Unchanged
Cortisol-secreting Adrenal tumor

1. Surgical removal of tumor and/or tumor irradiation
i.e. prevent tumor-ACTH production leading to elevated

cortisol production

2. In cases where tumor surgery is either not possible, is delayed, 
or is refused.

Pharmaceutical inhibition of cortisol production
a) Inhibition of enzymes involved in cortisol synthesis

b) Chemical destruction of the Adrenal gland

Treatment of Cushing’s Disease

Goal:
To reduce chemically cortisol levels

thereby reversing the Cushingoid symptoms

Ketoconazole (anti-fungal)
- Used to inhibit fungal CYP450
- Inhibits Adrenal CYP11B1 and CYP11A1
- also inhibits ACTH secretion (unknown MOA)
- most effective

Metyrapone
- Inhibits CYP11B1 and CYP11B2
- mineralocorticoid activity of
11 deoxycorticosterone prevents
development of hypotension

- can cause female hirsutism due to build up
of androgen precursors

- Only inhibitor safe in pregnancy

Etomidate (IV anesthetic)
- Inhibits adrenal CYP11B1 and CYP11A1

Adrenocorticoid synthesis inhibitors
- Used to correct hypercortisolism in Cushing’s Syndrome

Since all drugs inhibit endogenous cortisol synthesis there is a risk that 
they may precipitate adrenal insufficiency. Consequently, dosage and

integrity of the HPA axis must be closely monitored.  

Combination therapy gives greater therapeutic benefit than monotherapy

Cholesterol

Pregnenolone 17 hydroxypregnenolone

17 hydroxyprogesterone

11 deoxycortisol

Cortisol

progesterone

Aldosterone

CYP11A1
rate-limiting step

CYP11B1

KETOCONAZOLE
ETOMIDATE

KETOCONAZOLE
ETOMIDATE

METYRAPONE

METYRAPONE CYP11B2

11 deoxycorticosterone

• Adrenocorticolytic drug used to achieve medical adrenalectomy in 
cases of severe Cushing’s Disease where patients are not cured by 
surgery or refuse surgery

- Active ingredient of the DTT insecticide

Mechanism of action: Metabolized in the adrenal gland by CYP11B1 
and CYP11A1 to a compound that induces mitochondrial destruction and 
necrosis of adrenocortical cells

• Goal of therapy is to completely ablate endogenous cortisol production

• Treatment is for ~6-9 months, as serum cortisol levels fall patients will 
require glucocorticoid supplementation e.g. hydrocortisone

• Mitotane typically spares the zona glomerulosa, so mineralocorticoids
are not usually required

Contraindicated: In Pregnancy- due to permanent fetal adrenal damage

Side Effects: nausea, vomiting, anorexia, rash, diarrhea, ataxia, 
hypercholesterolemia and hepatotoxicity - not well tolerated 
~80% of patients will require dose reduction

Mitotane
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2. Physiological effects of glucocorticods/mineralocorticoids
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Things to focus on


