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LEARNING OBJECTIVES 

 Describe the role of corticosteroids in General 

 Describe the role of corticosteroids in particular as an 
immunosuppressant 

 Describe clinical uses and adverse effects of 
corticosteroids



ADRENOCORTICAL 
HORMONES 



ADRENAL HORMONES: 
SOURCES 

Natural

 Glucocorticoids
• Cortisol (Hydrocortisone)
• Corticosterone

 Mineralocorticoids
• v11-Desoxycorticosterone Acetate (Doca)
• Aldosterone

Synthetic 



GLUCOCORTICOIDS 





CLASSIFICATION 

1. Short acting 

2. Intermediate acting

3. Long acting 

4. Inhalational 



CLASSIFICATION

Short acting  (8-12 hours)

 Hydrocortisone (cortisol)
 Cortisone 



CLASSIFICATION
Intermediate acting (12-36 

hours)
 Prednisone
 Prednisolone
 Methylprednisolone
 Fluprednisolone
 Paramethasone
 Triamcinolone 



CLASSIFICATION
Long acting (36-72 hours)

 Betamethasone
 Dexamethasone
 Beclomethasone
 Budesonide
 Fluticasone 



CLASSIFICATION 
Inhalational 

 Triamcinolone
 Beclomethasone
 Budesonide
 Fluticasone
 Ciclesonide 
 Flunisolide
 Mometasone 



PHARMACOLOGICAL 
EFFECTS



PHARMACOLOGICAL EFFECTS

(Extensions of physiological effects)

1. PHYSIOLOGIC EFFECTS
 Direct  effects 
 Permissive  effects 

 Response of vascular & bronchial smooth 
muscle to catecholamines

 Lipolytic response of fat cells to ACTH, 
catecholamines, growth hormones



PHARMACOLOGIC EFFECTS
2. METABOLIC EFFECTS

 Carbohydrate – gluconeogenesis, glycogen, 
decrease glucose utilization, increase 
blood glucose levels

 Protein (catabolic & anti-anabolic effects) 
– in lymphoid tissue, muscle, fat, skin

 Lipid – lipolysis, redistribution of body fat 
(different tissue sensitivity 



PHARMACOLOGIC EFFECTS
3. ANTI-INFLAMMATORY EFFECTS
4. IMMUNOSUPPRESSIVE EFFECTS
5. CNS – sense of well being, insomnia, 

restlessness, depression, psychosis
6. Skeletal muscle: required for  normal 

function
7. CVS: mineralcorticosteroid –induced 

changes, enhance vascular reactivity  to other 
vasoactive substances



ANTI-INFLAMMATORY & 
IMMUNOSUPPRESIVE ACTION 

 Reduced manifestations of inflammation

  Decreased release of vasoactive & chemo 
attractive factors

  Decreased secretion of lipolytic  & proteolytic 
enzymes

  Decreased extravasation of leukocytes 
(increased neutrophils in blood, decreased 

lymphocytes)
  Decreased fibrosis
  Decreased expression of pro-inflammatory 

cytokines: COX2









PREPARATIONS
 Oral:                   Tablets 
 Parenteral:        Dexamethasone

                    Hydrocortisone
                    Pulse therapy =
                         Methyl prednisolone
           1 gm  IV  OD *  3 days 
                    Depot = Triamcinolone Acetonate

 Respiratory: 
                            Nebulizers
                            Revolizers
                            Inhalers 
 Topical: 
                          Creams/Lotions/Solutions
 Eye, ear & nasal 
                         Creams/Lotions/Solutions
 
               



POSOLOGY & BIO EQUIVALENCE 
 Usual dosage ==== 1 mg/kg/day
 Preferably in a single morning dose 
 ____________   Impractical !!!!!!!!!!!
 Interconversions 
1 mg Dexamethasone = 10 mg Prednisolone 
1 mg Prednisolone       = 25 mg Hydrocortisone 
 Injection Hydrocortisone == 100mg/250mg/500mg 
 Tab. Prednisolone      == 5 mg
 Tab. Dexamethasone == 0.5 mg
 Injection 1ml Dexamethasone ==  4 mg
    =  8 Tablets each of Prednisolone & Dexamethasone







Hormone enters cell & binds to glucocorticoid receptor

Conformational changes that allow it to dissociate from the 
Heat shock protein(HSP)                                                    

Dimerization - dimeric ligand-bound receptor complex is 
transported into the nucleus

Interacts with DNA & nuclear proteins through GREs in 
the promoter of responsive genes









THERAPEUTIC USES
1. Diagnosis & treatment of disturbed adrenal 

function

2. Prevention of infant respiratory distress 
syndrome

3. Non-adrenal disorders





100mg 
hydrocortisone 
I/V every 8hrs





EMERGENCY USES
 Acute severe asthma

 Raised intracranial pressure

 Septic shock

 Acute adrenal insufficiency

 Anaphylactic shock – 2nd choice



NON-ADRENAL DISORDERS
1. Allergic reactions:
 Urticaria 
 Angio -neurotic edema
 Contact  dermatitis
 Bee stings 
 Serum  sickness,
 Drug  reactions 





NON-ADRENAL DISORDERS
2. Anti-Inflammatory& Immunosuppression:

 Inflammatory Arthritides; RA, SLE, Gout, 
Reactive Arthritis 

 Bronchial Asthma
 Inflammatory Bowel Disease
 Bechet's syndrome 
 Nephrotic syndrome
 Organ   transplant 
  Subacute thyroiditis
  Sarcoidosis, asthma



















NON-ADRENAL USES

3. Stimulation of fetal lung maturation 
(RESPIRATORY DISTRESS SYNDROME)

 Treatment of mother with large dose of 
glucocorticoids

 BETAMETHASONE I/M to mother



NON-ADRENAL USES
4. Infections: Gram negative septicemia
5. Leukemia, lymphoma
6. Pemphigus and other skin diseases 
7. Use in raised intracranial pressure
8. Mountain sickness
9. Hypercalcemia
10. Multiple sclerosis





 INDICATIONS OF 
CORTICOSTEROIDS (ALONG WITH 

ATT) IN T.B 

 INDICATIONS OF 
CORTICOSTEROIDS (ALONG WITH 

ATT) IN T.B 

 Massive T.B pleural effusion
 Massive T.B pericardial effusion
 T.B ascites (massive) 
 T.B meningitis
 T.B choroiditis

 Massive T.B pleural effusion
 Massive T.B pericardial effusion
 T.B ascites (massive) 
 T.B meningitis
 T.B choroiditis

47

















WITHDRAWAL
 Not to be stopped abruptly if patient is on 

hydrocortisone [>25 mg/day] or for > 2-3 
weeks

 Severe adrenal crisis & death of patient due 
to suppression of HPA axis

 Use short acting steroids with lowest possible 
doses form 

 Prescribe the whole daily dose of the drugs at 
once in the morning 

 Switch to alternate day therapy if possible 
 After the long term use intermediate acting 

steroids allow for more flexible withdrawal 



 Long term therapy – 
immunosuppression

 HPA axis suppression
 Addison-like symptoms
 Tapering the dose 
 Physiological  daily replacement (5mg 

prednisone) until adrenal function is 
restored

ADVERSE EFFECTS









 Supraphysiological doses for > 2-3 wks
 Extensions of pharmacological effects

 Metabolic
 Cushing’s syndrome
 GIT
 Muscle
 Bone

 Withdrawal of therapy  
 HPA axis suppression

 Eye
 Electrolytes
 Water retention
 CNS
 Growth

 ADVERSE EFFECTS



 Metabolic
 Hyperglycemia, glycosuria
 Moon facies, obesity, hyperlipidemia
 Increased appetite

 Skin – Increases growth of fine hair, thinning 
of skin, with striae & bruising, punctate acne

 GIT – peptic ulcer, pancreatitis, NV
 Muscle - muscle wasting, myopathy, growth 

retardation in children 

ADVERSE EFFECTS



 CNS - insomnia, depression, acute 
psychosis

 Eye - cataract, raised IOP
 Bone - Osteoporosis, aseptic necrosis of 

hip
 Fluid & electrolytes - Water retention, 

hypokalemia, alkalosis, hypertension
 BLOOD – Lymphopenia, leukocytosis

ADVERSE EFFECTS



CONTRAINDICATIONS

Diabetes mellitus
Peptic ulcer
Hypertension 
Pregnancy
Osteoporosis 
Tuberculosis & 

other infection 
Epilepsy
Renal failure 
CCF

Glaucoma 
Cushing’s 

syndrome 
Herpes simplex 

keratitis
Psychosis 



MISUSE IN SPORTS 
 Normal dose ___ relaxation effects on the 

respiratory tract 
 In larger dose___   analgesic effects.

 Enables athletes for better training and 
sporting performance.

 Glucocorticoids  are catabolic steroids.   
 VS ___ anabolic steroids =  increase muscle 

mass and strength. 



CLINICAL PHARMACOLOGY 



REFERENCES 
 Basic and Clinical Pharmacology: Katzung BG, 

Masters SB, Trevor AJ. 14th Edition.

 Katzung & Trevor's Pharmacology: Examination 
& Board Review. 12th Edition 

 Lippincott’s Illustrated Reviews: Pharmacology, 
Clark MA, Finkel R, Rey JA, Whalen K. 7th 
Edition

 Goodman & Gilman’s The Pharmacological 
Basis of Therapeutics: Brunton LL. 12th Edition



Email address for queries on the topic 

drshams11@hotmail.com 

mailto:drshams11@hotmail.com
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