
PSYCHOLOGICAL SCALES scales.arabpsychology.com

CORTICOSTEROID THERAPY

Authored by

mohammad looti

November 8, 2025

RECOMMENDED CITATION

mohammad looti (2025). CORTICOSTEROID THERAPY. PSYCHOLOGICAL SCALES.

Retrieved from https://scales.arabpsychology.com/?p=65750

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=65750
https://scales.arabpsychology.com/?p=65750
https://scales.arabpsychology.com
https://scales.arabpsychology.com


CORTICOSTEROID THERAPY 2

PSYCHOLOGICAL SCALES scales.arabpsychology.com

CORTICOSTEROID THERAPY

Primary Disciplinary Field(s): Medicine, Pharmacology, Endocrinology

1. Core Definition

Corticosteroid therapy represents a crucial medical intervention involving the administration of

synthetic steroid hormones, known as corticosteroids. These compounds are pharmacological

analogues of the naturally occurring hormones--cortisol (a glucocorticoid) and aldosterone (a

mineralocorticoid)--produced by the adrenal cortex. The primary utility of this therapy is twofold:

first, as a replacement treatment to compensate for inadequate endogenous hormone production,

and second, as a potent anti-inflammatory and immunosuppressive agent to manage a wide array

of inflammatory, allergic, and autoimmune disorders. The efficacy of the treatment stems from the

ability of corticosteroids to penetrate cell membranes and modulate gene expression, thereby

controlling metabolic processes, immune responses, and fluid balance throughout the body.

The specific choice of drug, dosage, and route of administration (e.g., oral, topical, inhaled, or

intravenous) depends entirely on the condition being treated and whether the goal is systemic

immune suppression or localized anti-inflammatory relief. Because these hormones influence

nearly every system in the body, corticosteroid therapy is characterized by high clinical

effectiveness but requires careful monitoring due to the potential for significant adverse effects,

particularly with prolonged systemic use. Therefore, the strategic application of these drugs

balances therapeutic benefit against the risk of pharmacological side effects, necessitating precise

titration and often a gradual tapering schedule upon discontinuation.

2. Classification and Mechanism of Action

Corticosteroid drugs are categorized based on their primary biological activity, mirroring the two

main classes of endogenous adrenal steroids: glucocorticoids and mineralocorticoids.

Glucocorticoids, such as prednisone, hydrocortisone, and dexamethasone, are the class most

commonly used in high doses for their potent anti-inflammatory and immunosuppressive effects.

Their name derives from their influence on glucose metabolism, promoting gluconeogenesis and

raising blood sugar levels. Mineralocorticoids, primarily aldosterone (or its synthetic equivalent,

fludrocortisone), regulate electrolyte balance by promoting sodium retention and potassium

excretion in the renal tubules, thus playing a critical role in blood volume and pressure regulation.

The mechanism of action for both classes involves binding to high-affinity intracellular receptor

proteins located in the cytoplasm of target cells. Upon binding, the hormone-receptor complex

undergoes conformational change and translocates into the cell nucleus. Within the nucleus, this

complex acts as a transcription factor, binding to specific DNA sequences known as Glucocorticoid

Response Elements (GREs). By interacting with the genetic machinery, the complex either
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activates (transactivation) or represses (transrepression) the transcription of specific genes. The

anti-inflammatory effect, for example, is largely attributed to transrepression, which suppresses the

production of pro-inflammatory cytokines (like IL-1, IL-6, and TNF-alpha) and reduces the

synthesis of inflammatory mediators like prostaglandins and leukotrienes.

This molecular action results in widespread physiological changes. Glucocorticoids stabilize

lysosomal membranes, decrease capillary permeability, and suppress the function of macrophages

and T-lymphocytes. This comprehensive suppression of the immune and inflammatory cascades

makes them invaluable for treating acute exacerbations of chronic diseases. However, this same

powerful mechanism is responsible for the systemic side effects seen with long-term use,

impacting bone density, muscle mass, and carbohydrate metabolism.

3. Applications: Replacement Therapy

One fundamental use of corticosteroid therapy is replacement therapy, designed to supplement

or entirely substitute for the deficient natural hormone production by the adrenal glands. This

necessity arises either due to pathological conditions that destroy or impair adrenal function or, as

described in the source content, following the surgical removal (retraction) of one or both adrenal

glands (adrenalectomy). The most common condition necessitating chronic replacement therapy is

primary adrenal insufficiency, or Addison's disease, where the adrenal cortex fails to produce

sufficient cortisol and aldosterone.

In cases of primary adrenal insufficiency, patients require replacement of both glucocorticoids

(typically hydrocortisone, mimicking the natural rhythm of cortisol secretion) and mineralocorticoids

(fludrocortisone) to maintain life. The dosing is highly personalized and aims to mimic the body's

natural circadian rhythm, usually involving higher doses upon waking and smaller doses later in the

day. Failure to administer adequate replacement therapy, particularly during periods of

physiological stress such as illness, surgery, or trauma, can lead to an acute, life-threatening crisis

known as an adrenal crisis, characterized by severe hypotension, shock, and potentially death.

Secondary and tertiary adrenal insufficiencies, caused by problems with the pituitary or

hypothalamus, respectively, typically result only in insufficient cortisol production, as aldosterone

secretion remains relatively intact. In these instances, therapy primarily focuses on glucocorticoid

replacement. The effective management of replacement therapy requires careful patient education

regarding dose adjustments during periods of stress, a concept often referred to as 'stress dosing,'

which is vital for preventing acute adrenal decompensation.

4. Applications: Anti-inflammatory and Immunosuppressive Uses

The more widely recognized application of corticosteroid therapy is the utilization of glucocorticoids

for their potent anti-inflammatory and immunosuppressive properties, often requiring doses far
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higher than those used for physiological replacement. This approach is highly effective in mitigating

the symptoms and progression of various conditions where inflammation or inappropriate immune

response plays a central role. As the source content notes, these drugs are critical in managing

chronic inflammatory airway diseases, notably asthma, where inhaled corticosteroids reduce

airway hyper-responsiveness and inflammation, and severe seasonal allergies (allergic rhinitis),

where nasal sprays or short oral courses control mucosal swelling and hypersensitivity.

Beyond common allergies and respiratory ailments, corticosteroids are cornerstone treatments for

autoimmune diseases where the immune system attacks the body's own tissues. Examples

include systemic lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease (Crohn's

disease and ulcerative colitis), and various forms of vasculitis. In these conditions, high-dose

therapy can rapidly suppress acute flares, controlling severe symptoms that might otherwise cause

irreversible organ damage. Furthermore, corticosteroids are crucial in transplantation medicine,

where they are used in conjunction with other drugs to prevent the rejection of transplanted organs

by dampening the recipient's immune response against the foreign tissue.

Topical corticosteroids are extensively used in dermatology to react to a wide spectrum of skin

problems characterized by inflammation, pruritus (itching), and scaling, such as eczema, psoriasis,

and dermatitis. These formulations minimize systemic absorption while delivering high

concentrations of the drug directly to the affected area. Similarly, ophthalmic drops and injections

are used to treat inflammatory eye conditions, and intra-articular injections provide localized relief

for inflamed joints, such as those affected by chronic arthritis or bursitis, avoiding many of the

systemic risks associated with oral administration.

5. Key Considerations and Administration Routes

The effectiveness and safety profile of corticosteroid therapy are heavily influenced by the route of

administration, the potency of the chosen agent, and the duration of treatment. High-potency

glucocorticoids, such as dexamethasone, are often used for acute, severe inflammation or cerebral

edema due to their minimal mineralocorticoid effects and long half-life. Conversely, hydrocortisone

is preferred for replacement therapy because its short duration of action closely mimics the body's

natural rhythm. Routes of delivery include oral tablets (the most common systemic route),

intramuscular or intravenous injections (used for acute crises or pulse therapy), topical creams and

ointments, inhaled aerosols (for respiratory conditions), and local injections (intra-articular or

epidural).

Systemic therapy, whether oral or intravenous, provides the most comprehensive immune

suppression but carries the highest risk of side effects. In contrast, inhaled or topical administration

maximizes drug concentration at the site of inflammation (e.g., lungs, skin) while minimizing the

exposure of the rest of the body, significantly reducing the likelihood of systemic complications.
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However, even locally administered treatments, especially high-dose inhaled steroids in children or

potent topical steroids used over large skin surfaces, require vigilance regarding potential systemic

absorption and effects.

6. Side Effects and Risks

While corticosteroids are life-saving and disease-modifying, they possess a formidable profile of

potential side effects, which dictate that they should be used at the lowest effective dose for the

shortest possible duration. Short-term side effects often include insomnia, mood alterations

(ranging from euphoria to depression), increased appetite, fluid retention, and transient

hypertension. Long-term systemic use, however, poses much greater risks, profoundly affecting

metabolic, musculoskeletal, and immune function.

The most severe complication of chronic high-dose therapy is the development of iatrogenic

Cushing's syndrome, characterized by central obesity, muscle wasting, skin thinning, easy

bruising, and characteristic features like a "moon face" and "buffalo hump." Metabolically, chronic

steroid exposure can induce secondary diabetes mellitus or exacerbate pre-existing glucose

intolerance. Furthermore, corticosteroids inhibit calcium absorption and increase bone resorption,

leading to a significant risk of osteoporosis and pathological fractures. Ocular complications,

including glaucoma and posterior subcapsular cataracts, are also common with long-term

exposure.

A critical and potentially dangerous risk associated with systemic corticosteroid therapy is the

suppression of the hypothalamic-pituitary-adrenal (HPA) axis. Exogenous administration

suppresses the body's natural release of ACTH, leading to atrophy of the adrenal cortex and an

inability to produce endogenous cortisol. If the therapy is abruptly stopped, the suppressed adrenal

glands cannot immediately react to the body's need for cortisol, resulting in acute adrenal

insufficiency or crisis. Consequently, prolonged systemic corticosteroid therapy must always be

withdrawn gradually (tapered) to allow the HPA axis time to recover and resume endogenous

hormone production, a process that can take many months.

7. Further Reading

Corticosteroid (Wikipedia)

Addison's disease (Wikipedia)

Cushing's syndrome (Wikipedia)

Asthma (Wikipedia)
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