Glucocorticosteroids

Glucocorticosteroids are used for a variety of treatments.  Cortisol is the major glucocorticoids in humans.  Hydrocortisone is pharmaceutical cortisol.  Their release is regulated by physical and mental stress, ACTH (released from the anterior pituitary), CRH (hypothalamus).  The two releasing hormones will play a role in the release of cortisol and other endogenous steroids.  They are listed as short acting, intermediate, and long acting.  They regulate inflammation and have a role in carbohydrate, lipid, and protein metabolism

Short Acting

1) Hydrocortisone (Cortisol)—endogenous in humans
2) Cortisone—converted to hydrocortisone
3) Fludrocortisone (mineralocorticoid)
These have the least anti-inflammatory effects but have the greatest mineralocorticoid effects.  They are mainly used for adrenal diseases.  Have a greater sodium and water retention and may even be used for hypotension.  In general, the duration of action is 8-12 hours.   
Intermediate

1) Methylprednisolone—used in inflammatory type disease
2) Prednisone—used in cancer and autoimmune disease
3) Trimcinolone—nasal inhalers and topical creams
The duration of action is 12-36 hours.  They are used for cancer, inflammatory disease, allergies, autoimmune disease, etc.  
Long Acting

1) Betamethasone—used in skin disorders
2) Dexamethasone—lease mineralocorticoid activity
The duration of action is greater than 36 hours.

Uses

1) Asthma—status asthmaticus and acute episodes
2) Sarcoidosis—treat ocular, CNS, glandular, myocardial or severe pulmonary involvement
3) Advanced pulmonary or extrapulmonary TB

4) Pericarditis

5) Inflammation

6) Adrenal Insufficiency—Addison’s disease (acute and chronic)

7) Cushing’s syndrome—there is too much inflammation.  The steroids will work in feedback inhibition.  By introducing steroids, you are turning off the ACTH.  
8) Immunosuppression—used to suppress immune system in graft organ rejection
9) Rheumatic and collagen disorders

10) Preterm Labor

11) Hypercalcemia

12) Cerebral Edema

13) Spinal Cord Injury

14) Cancer


In general, they are used to treat inflammation evoked by trauma, chemicals, radiation, infection, and allergy. 


All regions of the adrenal cortex are destroyed in Addison’s disease.  We will give steroids that will mimic the circadian rhythm.  We give 2/3 dose in the morning and 1/3 in the evening. 

Adverse Effects


Steroids can have adverse effects on carbohydrates, lipid, and proteins.  They are involved with gluconeogenesis and promote glucose formation.  This provides an anti-insulin effect.  It decreases the glucose uptake by cells and increases proteinlysis.  Protein synthesis is decreased and lipolysis (fat breakdown) is increased.  We activate the enzymes in the liver that are responsible for gluconeogenesis.  People get heavier with steroids because they breakdown fat but glucose uptake by adipose tissue is blocked.   


Also have adverse effects on the bone.  They can lead to osteoporosis and decrease calcium absorption from intestine.  Mobilization of calcium from the bone is increased.  There is an increased risk of osteoporosis in patients over 50 year’s old, post-menopause, and those with restricted mobility.  Because of the effects on the bone, people on steroids are recommended to supplement with calcium (1500mg of Calcium per day).  Thiazide diuretics increase calcium reabsorption.  Steroids are the most common cause of drug-induced osteoporosis. 


Steroids can lead to peptic ulcerations due to increased output and a decreased synthesis of mucopolysaccharides.  There is an increased risk with NSAID uses when total doses are greater than one gram of prednisone for longer than 30 day duration.  


Adverse affects are also seen in the CNS.  Changes in mood and behavior are seen.  There are periods of euphoria, depression, and psychosis.  They can magnify existing condition or unmask those that were not apparent.  Steroid psychosis can occur.


Steroids can produce edema and hypertension.  These are mineralocorticoid effects.  There is increased sodium and water retention.  Conditions seen here are Moon face (Cushingoid), Buffalo hump, and lipogenesis.  To supplement this we can reduce the sodium in the diet to decrease the hypertension.

Growth suppression is seen in children due to HPA suppression.  Cataract formation and glaucoma can also occur.  Steroids also increase hair growth, weight gain, and acne.

Lastly, there is HPA (hypothalamic-pituitary-adrenal) axis inhibition.  Adverse effects are seen in high doses and prolonged periods.  They suppress the release of corticotropin in pituitary gland.  This stops the endogenous secretion of steroids from the adrenal cortex.  We get this because of the negative feedback mechanism.  There is withdrawal if exogenous steroids are abruptly discontinued.  The steroids always need to be tapered off slowly.  Steroids given taken for less than 2 weeks do not need to be tapered.

How do Steroids Work?


Steroids are anti-inflammatory.  They decrease neutrophil migration and prostaglandin and leukotrienes synthesis.  Steroids also suppress T-lymphocytes and production of cytokines by T-helper cells.  They prevent the mast cell, basophil, and eosinophils from releasing inflammatory mediators (histamine, PG’s, leukotrienes, and other substances).

Dosage Forms


Steroids are available in:

1) Inhalation

2) Intranasal
3) Ophthalmic
4) Rectal
5) Shampoo
6) Systemic (PO and IV)
7) Topical
Inhalation:

1) Beclomethasone (Beclovent, Vanceril) (C)

2) Fluticasone (Flovent) (C)
These are used for asthma and COPD.  You need to rinse mouth after using to prevent oral candida.

Intranasal:

Same as above.  Used for non-allergic rhinitis.
Ophthalmic:


1) Prednisolone (Pred forte, Pred mild) (C) 

Used for conjunctivitis or corneal injuries.
Rectal:
1) Hydrocortisone (various) (C)
Used primarily for hemorrhoids and rectal colitis.  

Shampoo:

1) Fluocinolone (capex) (C)

Used for hair loss or scalp-type dermatitis.  
Systemic:

1) Methylprednisolone (Medrol) (C)

2) Prednisolone (Prelone, Pediapred, Oraped) (C)
3) Prednisone (Deltasone, Orasone) (B)
4) Triamcinolone (Aristocort) (C)
5) Hydrocortisone (Cortef, Hydrocortone) (C)
Highly protein-bound and are metabolized by the CYP450 system.  This can result in increased adverse effects due to drug interactions.  Oral or IV and can be given once day.  A larger dose can be split.  
*Betamethasone is the most potent steroid.


*Topicals are used in chronic skin conditions.  Their potencies range from low to high.  They are used to treat skin disease characterized by inflammation, hyperproliferation, and/or immunologic phenomenon as well as burns and pruritis.  Examples of conditions where topicals are used are allergic contact dermatitis, eczema, and psoriasis.


You must consider the preparation for topicals.  An ointment is most effective for treating thicker skin lesions.  They have greater penetration.  This results in an increased risk of systemic absorption.  Creams are usually the preparation for most acute and sub-acute type skin infections.  They can be used on moist, broken, or dry skin.  They can be drying to the skin.  Solutions, gels, or sprays are better for use on the scalp.  


Thin and acute lesions will usually respond to low and medium strength steroids.  More serious lesions or infections may require going to higher potency.  Location of the skin lesion is very important.  For the face, low strength is need.  Low strength is needed in areas where the stratum corneum is thin, like the axilla, groin, and perineum.  High potency should not exceed two weeks.  The high potency topicals should never be used on the diaper area in children.  If the area is large, a lower potency should be used.  On children and the elderly, there is increased risk of absorption because of their thin skin so low potencies should be used.  

Adverse effects of topicals are usually cutaneous or local.

Case Study


JS, A 2-year old female weighing 17 pounds needs a prescription for a steroid fro an acute exacerbation of asthma.  Write a prescription for a 5 day course of oral Prednisolone.  The recommended dose for asthma in children is 1-2 mg/kg/day.  Prednisolone is available as Prelone syrup 5mg/5ml – 120ml bottle.


*When prescribing for children, it should be done on a weight basis.
Strength of Drug: 5 mg/5ml

Convert Lbs. to Kilograms
1)17 lbs divided by 2.2 = 7.7 kg

Dose Needed: 

2) 7.7 kg x 1mg/kg/day = 7.7 mg

3)
5mg   = 7.7mg

    
5ml          x
4) 7.7ml = 7.5ml (rounded) 

5) 7.5ml = 1 ½ teaspoons

6) Dispense: 5 days x 7.5ml = At least 37.5ml
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Disp: 60ml (2 ounces)



l







l
Sig: Take 1.5 teaspoons PO daily for 5 days
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See Steroid Drug-drug interactions handout
