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Abstract- Corticosteroids are a class of steroid hormones
synthesized by the adrenal cortex and are widely used for
their potent anti-inflammatory and anti-inflammatory
properties. However, their use in wound healing is a
subject of ongoing research and debate due to their
effects on the healing process. This summary explores the
various roles of corticosteroids in wound healing,
examining their potential benefits and potential adverse
effects. Healing is a complex, multistage process
involving haemostasis, inflammation, growth, and repair.
Corticosteroids work primarily by controlling the
inflammatory phase. Corticosteroids may reduce
inflammation by inhibiting the production of
proinflammatory cytokines and decreasing the activity of
inflammatory cells such as macrophages and
neutrophils, which may be useful in preventing chronic
inflammation and tissue damage. In a controlled setting,
corticosteroids have been shown to reduce oedema and
pain, thereby improving patient comfort and
accelerating healing. They are used in conditions caused
by a high inflammatory response, such as keloids or
hypertrophic scars, and may improve clinical outcome.
For example, corticosteroids are often used to treat
wounds and skin infections, and their anti-inflammatory
properties help control abnormal responses. However,
systemic or topical use of corticosteroids can improve
wound healing by interfering with several important
factors. Corticosteroids inhibit collagen synthesis and
deposition, delay re-epithelialization, and inhibit
fibroblast proliferation; all of these are important for
effective wound closure and healing. The effects of
collagen in particular can weaken and weaken scar
tissue, increasing the risk of wound dehiscence and
functional deterioration. Corticosteroids can also
weaken the immune system and increase the risk of
infection, which is a major problem in treatment.
Elimination of the immune system prevents disease
elimination and delays resolution of infection, making
the healing process more effective. Recent studies have
emphasized the importance of dose and duration of
corticosteroid therapy. Low doses and short-term use
generally cause fewer side effects than long-term or high
doses. Newer techniques and delivery methods, such as
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topical application or local injections, are designed to
maximize results while minimizing side effects. The role
of corticosteroids in wound healing is complex and
controversial. While effective in preventing infection and
disease, they can interfere with important medical
procedures, so their use should be evaluated carefully.
The best strategy involves balancing their clinical
benefits with the risk of delaying healing and affecting
tissue integrity. Future research will focus on improving
corticosteroid therapy,
medications, and developing strategies to increase
effectiveness while reducing side effects.

exploring alternative
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INTRODUCTION

Healing is a complex and dynamic process that is
essential for the restoration of tissue and function after
an injury or injury. From the smallest wound to the
surgical site, the body’s ability to repair and regenerate
damaged tissue is a testament to its biological
processes. These include inflammation, growth, and
tissue repair, and each phase is carefully managed to
achieve the best results. While wound healing is
generally a natural and effective process, it can be
affected by many factors, including age, underlying
health conditions, and disease. The impact is
significant. Advances in wound care, including new
dressings, growth, and tissue engineering approaches,
continue to improve our ability to heal effectively,
reduce scarring, and prevent complications. Every
engine has a positive impact. Corticosteroids have
revolutionized the treatment of autoimmune diseases,
allergic diseases, and many endocrine disorders since
their discovery and introduction to clinical practice in
the 1930s. Their ability to modulate the immune
system and reduce inflammation makes them a unique
treatment for medical professionals. They can rapidly
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intervene in non-membranous genomic interactions.
We explore a variety of medical areas, including
rheumatism, dermatology, respiratory diseases, and
more. Additionally, we address controversies
surrounding their use, including the balance between
effective treatment and potential side effects such as
metabolic disorders, disease prevention, and chronic
diseases. The evolving landscape of corticosteroid
therapy promises improved outcomes and reduced
risks for patients worldwide as treatment strategies are
developed. This introduction has set the stage for the
extensive research on corticosteroids, emphasizing
their important role in modern medicine and paving
the way for ongoing research to improve their clinical
efficacy. This review explores the many aspects of
wound healing, from biological principles to recent
advances in medicine. By reviewing the complex
procedures and ongoing research in this field, we aim
to explain the importance of wound healing from both
a physiological and pathological perspective,
emphasizing its importance in promoting healing and
improving patient outcomes.

Basic treatments of wound healing

Wound healing is a complex process that can involve
many different treatments, depending on the type of
wound, its severity, its location, and the patient's
overall health. Below is a list of all the treatments that
can be used for wound healing:

1. Basic Wound Care: Cleaning: Irrigation with saline
or antiseptic solutions to remove debris and reduce
bacterial load. Debridement: Removal of dead or
necrotic tissue to promote healing (can be surgical,
mechanical, autolytic, or enzymatic), Dressing,
Gauze: Basic dressing that protects the wound,
Hydrocolloid: Keeps the wound moist and encourages
autolytic debridement, Hydrogel: Provides moisture to
dry wounds, Foam: Absorbs exudate and protects the
wound, Alginate: Highly absorbent for wounds with
heavy exudate, Transparent Film: Protects the wound
and allows for monitoring & Silver-impregnated
dressings: Antimicrobial action.

2. Topical Treatments: Antibiotic Ointments: Prevent
infection in minor cuts, scrapes, and burns (e.g.,
Neosporin, Bacitracin). Antimicrobial Dressings:
Include agents like iodine or silver. Growth Factors:
Such as platelet-derived growth factor (PDGF) to

IJIRT 180760

stimulate healing. Enzyme Treatments: To aid in
debridement (e.g., collagenase). Barrier Creams:
Protect the skin around the wound, especially in cases
of incontinence.

3. Advanced Therapies: Negative Pressure Wound
Therapy (NPWT): Uses vacuum-assisted closure to
remove exudate and promote healing. Hyperbaric
Oxygen Therapy (HBOT): Increases oxygen supply to
the wound, aiding in the healing process. Skin Grafts
and Flaps: Used for large or deep wounds to restore
skin coverage. Bioengineered Skin Substitutes:
Provide a scaffold for cell growth (e.g., Apli graft,
Derma graft). Stem Cell Therapy: Use of stem cells to
regenerate damaged tissue. Platelet-Rich Plasma
(PRP) Therapy: Concentrated platelets from the
patient’s blood are applied to the wound to promote
healing.

4. Systemic Treatments: Antibiotics: Oral or
intravenous antibiotics for treating or preventing
infection, particularly in cases of severe wounds or
underlying  infections (e.g., cellulitis). Anti-
inflammatory Medications: To reduce inflammation
and pain (e.g., NSAIDs). Nutritional Support:
Ensuring adequate protein, vitamins (especially
Vitamin C, Vitamin A, and Vitamin E), and minerals
(zinc) to support wound healing. Diabetic Control:
Tight glucose control in diabetic patients to enhance
healing and prevent complications.

5. Physical and Mechanical Therapies: Compression
Therapy: For venous ulcers, helps reduce oedema and
improve blood flow. Electrical Stimulation: Promotes
wound healing by enhancing blood flow and cellular
activity. Ultrasound Therapy: Used to stimulate tissue
repair. Laser Therapy: Low-level laser therapy to
enhance wound healing. Maggot Therapy: Sterile
maggots to clean the wound by consuming dead tissue
(biodebridement).

6. Surgical Interventions: Surgical Debridement:
Removal of necrotic tissue under sterile conditions.
Closure Techniques: Sutures, staples, or adhesive
strips for closing surgical or traumatic wounds. Flap
Surgery: To cover large or complex wounds using
nearby tissue.

7. Adjunctive Therapies: Pain Management:
Analgesics or anaesthetics for pain control. Stress
Management: Psychological: support or therapy, as
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stress can negatively impact healing. Lifestyle
Modifications: ~ Smoking cessation, improving
circulation, and optimizing overall health.

8. Monitoring and Follow-Up: Regular Wound
Assessment: To track progress, detect complications
early, and adjust treatment plans as necessary.
Infection Control: Monitoring for signs of infection
and taking appropriate measures to prevent or treat
infections.

9. Patient Education and Self-Care: Wound Care
Education: Teaching the patient or caregiver how to
properly care for the wound at home. Pressure Ulcer
Prevention: Repositioning and use of pressure-
relieving devices for at-risk patients. Effective wound
healing often involves a combination of these
treatments tailored to the individual patient’s needs.
It’s crucial to address both the wound itself and any
underlying conditions that may impair healing.

Uses Corticosteroid of in  wound healing:
Corticosteroids are a class of antibiotics that can have
both positive and negative effects on wound healing.
While they are commonly used to treat inflammatory
and autoimmune diseases, their role in wound healing
is complex. Below is a summary of corticosteroid
treatment and considerations during wound healing:

1. Indications for Corticosteroid Use in Wound
Healing

Reduce pain: Corticosteroids may be used to control
excessive pain that can impede healing in wounds,
especially those associated with autoimmune diseases,
severe allergies, or skin infections such as pyoderma
gangrenosum. Treatment of chronic wounds: For some
chronic wounds, corticosteroids may be used for a
short time to reduce inflammation that interferes with
treatment.

2. Topical Corticosteroids

Mild to moderate potential: Used to treat skin
conditions around a wound, such as dermatitis or
eczema, that may aggravate the wound. Precautions
for use: Unless specifically recommended by your
doctor, use with caution so as not to delay wound
healing, especially around the wound and not directly
on an open wound.

3. Systemic Corticosteroids
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Oral or injected corticosteroids: These medications are
used to control diseases in the body that may interfere
with treatment, especially autoimmune diseases such
as lupus or vasculitis. Dosage: Dosage is important;
low doses can be used to control pain without affecting
wound healing, while high doses may delay healing.

4. Potential Adverse Effects on Wound Healing

Delayed healing: Corticosteroids may affect the
healing process by reducing fibroblast proliferation,
inhibiting collagen synthesis, and reducing wound
contraction. Increased  risk  of  infection:
Corticosteroids can suppress the immune system and
increase the risk of infection. Skin thickening: Long-
term use of corticosteroids, especially topical
corticosteroids, can thin the skin, make it more
susceptible to injury, and slow healing. Skin
thickening: Long-term use of corticosteroids,
especially topical corticosteroids, can thin the skin,
make it more vulnerable, and slow healing. Weak scar
tissue: Corticosteroids can cause scar tissue to become
thinner and weaker, which can affect the aesthetics and
function of wound healing.

5. Corticosteroid-Sparing Strategies

Alternate Days: Reduce frequency of corticosteroid
application to minimize side effects. Use of
Immunomodulators: Use of corticosteroids with other
immuno-modulators or  biologics to reduce
corticosteroid dose. Tapering: Gradually reduce
corticosteroid dose to lowest possible level to
minimize adverse effects on wound healing.

6. Steroid Injections in Specific Wound Types

Keloid and hypertrophic scars: Intralesional
corticosteroid injections (e.g., triamcinolone) may
reduce the size and symptoms of hypertrophic and
keloid scars by inhibiting collagen production.
Lichenification or severe dermatitis: Intralesional
steroids may be used to control severe inflammation
that may impair wound healing.

7. Patient-Specific Considerations

Corticosteroids should be used with caution as they
can increase blood sugar and cause wound healing
problems. Providing adequate nutrition, especially
protein and vitamins, to counteract the catabolic
effects of corticosteroids on wound healing. Regularly
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monitor for symptoms of disease, poor treatment or
side effects, especially when using corticosteroids in
high doses or for long periods.

8. Alternatives and Adjuncts to Corticosteroids

Nonsteroidal anti-inflammatory drugs (NSAIDs): Can
be used as alternative medicine to control pain that
does not affect the normal wound. Biological drugs:
Treatment plans that modulate the immune system are
less effective  in wound healing than corticosteroids.
Calcineurin inhibitors: Nonsteroidal alternatives such
as tacrolimus or pimecrolimus are used to treat skin
conditions that may affect wound healing.

Corticosteroid

Corticosteroids are a class of steroid hormones
produced in the adrenal cortex or synthesized
artificially. They are widely used in medicine because
of their powerful anti-inflammatory and anti-
inflammatory  properties. Learn more about
corticosteroids, including types, mechanisms of
action, clinical uses, side effects, and research on
special considerations in wound healing.

Types of Corticosteroids
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Fig. no. 6 Types of Corticosteroids

Corticosteroids are divided into two main types based
on their primary functions:

IJIRT 180760

Glucocorticoids: mainly affect the metabolism of
carbohydrates, fats and proteins. They also have strong
anti-inflammatory and immunosuppressive effects.
For example: Hydrocortisone (cortisol): A natural
glucocorticoid produced by the adrenal glands.
Prednisone: A widely used oral corticosteroid used to
treat a variety of inflammatory and autoimmune
diseases. Dexamethasone: A powerful synthetic
glucocorticoid that is often used in severe cases
requiring  immunosuppression.  Betamethasone:
Another powerful corticosteroid used to treat
conditions such as severe allergies and skin infections.
Mineralocorticoids: Maintain sodium and water
balance in the body. The main natural
mineralocorticoid is aldosterone. Examples include:
Fludrocortisone: Commonly used to treat condition
such as Addison's disease and aldosterone
replacement.

Mechanism of Action

Corticosteroids work by binding to specific
intracellular receptors (glucocorticoid receptors and
mineralocorticoid receptors) and affecting gene
expression. Key functions include:

Anti-inflammatory Action:

It inhibits phospholipase A2, an enzyme responsible
for the synthesis of prostaglandins and leukotrienes,
which are important therapeutic agents of pain.
Reduction of cytokine production, which diminishes
the immune response and inflammation.

Metabolic Effects:
Gluconeogenesis: By encouraging the liver to create
glucose from non-carbohydrate sources,

corticosteroids elevate blood sugar levels. Protein
catabolism refers to the process by which muscles
break down proteins to provide amino acids needed for
gluconeogenesis. The process of lipid metabolism
involves the redistribution of body fat, which
frequently results in the buildup of fat in particular
places such as the back, belly, and face (also known as
the "moon face").
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Therapeutic Uses of Corticosteroids

Corticosteroids are used to treat a wide range of conditions due to their broad-spectrum effects:

- Rhewmatoid arthritis, lopus, inflammatory bowel disease (Crohn’s disease and ulcerative colitis), and multiple sclerosis.

- 8kin conditions like eczema, psoriasis, and dermatitis.

Allergic Feactions

- Severe allergic reactions, inchuding anaphylaxis.

- Asthma and allergic rhinitis.

Endocrine Disorders:;

- Addison’s disease (adrenal insufficiency).

- Congenital adrenal hyperplasia

- Certain types of cancers, such as lymphoma and lenkemia, to reduce inflammation and immune response.

- As part of chemotherapy regimens to reduce side effects like nausea.

- Prevention of organ rejection by suppressing the imumme system.

Respiratory Diseases

- Chronic obstructive pulmonary disease (COPD) exacerbations.

- Severe or refractory asthma.

- Neurological Conditions:

- Treatment of cerebral edema in cases of brain tumors or trawmatic brain injury.

Fig. no-02 . (Therapeutic Uses of Corticosteroids)

Administration Routes

The way that corticosteroids are given can vary
according on the illness that has to be treated:

Oral: For systemic disorders, prednisone,
prednisolone, and dexamethasone syrups or tablets.
Intravenous (I'V): Methylprednisolone, for example, is
used to quickly reduce severe inflammation or allergic
reactions. Intramuscular (IM): Extended-duration
injections used to treat diseases such as rheumatoid
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arthritis. Topical: Gels, ointments, and creams (such as
hydrocortisone cream) for certain skin disorders.
Inhalation: Fluticasone and budesonide, for the
treatment of respiratory ailments such asthma. Nasal
Sprays: Fluticasone nasal spray, for example, is useful
for allergic rhinitis. Ophthalmic Preparations:
Ointments or eye drops (such as prednisolone eye
drops) for ocular irritation.

Side Effects and Risks
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Many adverse effects, especially when used over an
extended period of time, are possible with
corticosteroids:

Metabolic Effects:Hyperglycaemia and the possibility
of developing diabetes. Gaining weight and
redistributing fat (a Cushingoid look). Reduced bone
density leading to osteoporosis and an elevated risk of
fractures. Cardiovascular Effects: Hypertension
brought on by elevated blood pressure and fluid
retention. A higher chance of heart-related conditions.
Impact on the Digestive System: Digestive
haemorrhage and gastric ulcers. A rise in hunger.
Endocrine Effects: Insufficiency of the adrenal glands
in the event that corticosteroids are stopped suddenly
due to suppression of the hypothalamic-pituitary-
adrenal (HPA) axis. Child growth retardation.
Immunosuppressive Effects: Poor scar formation and
delayed wound healing. Enhanced susceptibility to
infections, including opportunistic infections such as
fungal infections. Psychiatric Effects: Mood
fluctuations, anxiety, depression, and in extreme
circumstances, psychosis.
Dermatological Effects: Strake marks, quick bruising,
and skin thinning (atrophy). Both acne and hirsutism,
or excessive facial hair.

steroid-induced

Corticosteroids in Wound Healing

In wound healing, corticosteroids may have two
different roles: Adverse Effect on the Healing of
Wounds: Delayed Healing: Corticosteroids can cause
a delay in wound healing by reducing collagen
synthesis and fibroblast activity. Enhanced Infection
Risk: Immunosuppressive characteristics may
increase the susceptibility of wounds to infections.
Weak Formation of Scars: Corticosteroids may cause
thinner, weaker scars that are more prone to breaking
down. Clinical Applications: Treating Hypertrophic
and Keloidal Scars: By reducing the formation of
collagen, corticosteroids are injected directly into
hypertrophic or keloidal scars to enhance their look
and minimise their size. Managing Inflammatory Skin
Conditions: Psoriasis and eczema-related wounds can
have inflammation surrounding them that impedes the
healing process. This can be avoided by using topical
corticosteroids.

Patient Handling and Important Things to Remember
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A number of factors should be taken into account
when prescribing corticosteroids, particularly for
long-term use: Tapering: A gradual dosage reduction
to avoid inflammation from rebound and adrenal
insufficiency. Bone Health: To avoid osteoporosis,
monitor and take supplements of calcium, vitamin D,
or bisphosphonates. Blood glucose monitoring:
Particularly for those with diabetes or those who are at
risk of getting the disease. Prevention of Infection:
Considering the immunosuppressive effects of
corticosteroids, routine surveillance for indications of
infection is recommended. Minimising Dosage: To
lessen the chance of adverse effects, use the lowest
effective dose for the shortest amount of time.

Alternatives and Adjuncts

When long-term corticosteroid use is required,
physicians may take the following into account:
Agents that Spare Corticosteroids: Methotrexate,
azathioprine, or biologics, which lessen the
requirement  for  corticosteroids. Topical
corticosteroids may be the recommended treatment
option when systemic absorption is not a major
concern. Non-steroidal anti-inflammatory drugs
(NSAIDs): these medications can lessen the
requirement for corticosteroids in some types of
inflammation.

Process of wound healing

Fig. no-03 . (Process of wound healing)
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Homeostasis

Homeostasis, which tries to halt bleeding and start the
creation of a temporary wound matrix, is the first step
in the healing process of a wound. Important
mechanisms consist of:

Vasoconstriction: The narrowing of blood arteries to
lessen bleeding and lower blood flow.

Platelet Activation and Aggregation: At the site of
injury, platelets attach themselves to exposed collagen
to create a platelet plug. They release growth factors,
such as platelet-derived growth factor (PDGF), and
clotting factors, such as thromboxane A2, which
encourage the creation of clots and start the healing
process.

Inflammation

After homoecostasis, the release of cytokines and
chemokines along with the influx of immune cells
signal the start of the inflammatory phase. Important
systems consist of: One of the earliest types of immune
cells to reach the site of a lesion is the neutrophil
infiltration. In order to control inflammation, they
release cytokines after phagocytosing bacteria and
other debris. Recruitment and Activation of
Macrophages: Macrophages are the last to arrive and
are essential for growing factor secretion (such as
TGF-p and transforming growth factor-beta),
phagocytosis of cellular debris, angiogenesis
stimulation, and fibroblast activation.

Proliferation

In the proliferative phase, tissue fragments that have
been lost or injured are replaced by synthetic tissue
components.  Crucial  systems  consist  of:
Angiogenesis: This process is essential for supplying
oxygen and nutrients to the wound site because it
results in the formation of new blood vessels. Growth
factors promote the migration and proliferation of
endothelial cells, such as vascular endothelial growth
factor (VEGF). Fibroplasia: This condition is caused
by the migration of fibroblasts into the wound bed,
where they produce collagen and extracellular matrix
(ECM) components, strengthening the healing tissue
structurally.

Growth factors such as keratinocyte growth factor
(KGF) and epidermal growth factor (EGF) propel
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epithelial cells to cover the wound surface as they
migrate over the wound bed.

Remodeling

The maturation and reorganisation of the newly
produced tissue take place during the remodelling
phase of wound healing. Important systems consist of:
Collagen remodelling is the process by which collagen
fibres reorganise and cross-link in order to boost
tensile strength and preserve tissue integrity. Scar
Formation: Scars may form as a result of excessive
collagen deposition. Proper scar formation requires a
balance between the synthesis and breakdown of
collagen. Myofibroblasts shrink the borders of the
wound, minimising its size and encouraging its
closure.

Regulatory Factors

Different growth factors, cytokines, and extracellular
matrix elements function as regulators and mediators
during the wound healing process. These comprise,
among other things, matrix metalloproteinases
(MMPs), fibroblast growth factors (FGFs), insulin-
like growth factors (IGFs), and TGF-p.
Corticosteroids are strong anti-inflammatory drugs
that have a major impact on the wound-healing
processes. Examples of these drugs are
hydrocortisone, prednisone, and dexamethasone.
Although their main applications in a variety of
clinical settings involve the reduction of inflammation
and the suppression of immune responses, their effects
on wound healing are multifaceted and can be
advantageous or harmful based on the situation and
length of usage.

Effects of Corticosteroids on Wound Healing: Anti-
inflammatory Effects: Inhibition of Inflammatory
Cells: Corticosteroids prevent neutrophils and
macrophages from migrating and from activating,
which is necessary for removing debris and starting
the inflammatory stage of wound healing. In the early
phases, this may result in delayed wound healing.

Modulation of Cytokines and Growth Factors:

Diminished  Production of  Pro-inflammatory
Cytokines: Corticosteroids prevent the release of pro-
inflammatory cytokines like interleukin-1 (IL-1),
interleukin-6 (IL-6), and tumour necrosis factor-alpha
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(TNF-a), which are essential for starting and
maintaining the inflammatory response required for
appropriate wound healing. Effect on Growth Factors:
PDGF, TGF-B, and VEGF are a few examples of the
growth factors that corticosteroids can inhibit the
synthesis of. These factors are important in the healing
of wounds. During the proliferative phase of wound
healing, these growth factors are essential for
angiogenesis, fibroblast proliferation, and collagen
production.

Collagen Synthesis and Extracellular Matrix (ECM)
Production:

Limitation of Fibroblast Activity: During the
proliferative and remodelling stages of wound healing,
corticosteroids can limit the growth of fibroblasts and
the production of collagen, two processes that are
necessary for the creation of new tissue and the
remodelling of the extracellular matrix. Impaired
Wound Contraction: Corticosteroids can also cause
problems with the myofibroblast-mediated process of
wound contraction, which delays the healing of
wounds. Hazard of Complications from Wounds:
Increased Susceptibility to Infection: Long-term
corticosteroid use has the potential to impair
immunological function, which raises the possibility
of wound infection. Delays in Healing and Poor
Closure of Wounds: In general, the anti-inflammatory
Systemic Factors —

and immunosuppressive properties of corticosteroids
can cause a delay in healing, hinder tissue repair, and
increase the risk of developing hypertrophic scars or
chronic wounds, especially when taken in high doses
or over an extended period of time.

Clinical Considerations:

Time and Dosage: It's important to consider both the
timing and dosage of corticosteroid administration.
Low doses used for a brief period of time can
successfully control inflammation without having a
major negative influence on wound healing. Patient-
specific Factors: There are a number of factors that
should be carefully taken into account when
evaluating whether corticosteroid therapy is suitable.
These include the patient's age, type of wound, and
location.  Alternative  Therapies:  Other anti-
inflammatory medications or wound care techniques
should be taken into consideration when
corticosteroids are not recommended or could impede
the healing of a wound. Numerous factors that affect
the rate and quality of tissue restoration can have an
impact on wound healing. These elements can be
broadly divided into three groups: external, local, and
systemic effects. This is a thorough examination of the
main variables affecting wound healing:

Chronic Diseases

O

A

Medications

Fig. no. 04 Systemic Factors

Age Effect: Tissues lose some of their ability to
regenerate with age, which slows the healing of
wounds. Mechanism: Protein, vitamin, and mineral
deficiencies (zinc, for example), as well as vitamin C
and A deficiencies, can delay the healing of wounds
and make people more vulnerable to infections.

Chronic Diseases: Diseases that affect the immune
system, circulation, and tissue healing mechanisms
include diabetes, peripheral vascular disease, and
autoimmune illnesses. The mechanism of delayed
wound healing and higher risk of complications is
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Hormonal Factors

caused by hyperglycemia in diabetes, which slows
collagen formation and affects leukocyte activity.
Medications: The immune system and the production
of collagen can be compromised by some drugs,
including corticosteroids and immunosuppressants.
The mechanism involves the suppression of
inflammation and immunological function by
corticosteroids and the reduction of leukocyte activity
by immunosuppressants. These effects can cause a
delay in wound healing. Hormonal Factors: Through
their impacts on immunological system function and
collagen production, hormones such as testosterone
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and oestrogen have an impact on wound healing.
Mechanism: Because testosterone suppresses the
immune system, it may take longer for wounds to heal.
In contrast, oestrogen enhances collagen deposition
and epithelialisation, which helps wounds heal faster.

Local Factors -

Wound Characteristics: Size and Depth: Deeper and
larger wounds require more time to heal and are more
likely to become infected. Location: Due to movement
and tension on the wound edges, wounds over joints
or locations with severe mechanical stress may heal
more slowly. Infection: The presence of bacteria in the
environment causes inflammation to last longer and
hinders the healing process. Mechanism: In addition to
causing chronic wounds, pathogens can disrupt
cellular functions and postpone tissue regrowth. Blood
Supply (Perfusion): The delivery of oxygen, nutrients,
and immune cells to the wound site is contingent upon
adequate blood flow. Mechanism: Insufficient blood
flow, such as in peripheral vascular disease, restricts
the amount of oxygen and nutrients that can reach the
tissue, impeding the process of healing. Tissue
Oxygenation: The availability of oxygen is crucial for
the metabolism of cells and the production of collagen.
The reason behind the delay in healing is that low
oxygen levels, or hypoxia, at the wound site affect
collagen deposition and fibroblast function.

External Factors -Mechanical Stress: An injury that is
not healing properly may be caused by excessive
strain, shear forces, or pressure. Mechanism: Delays in
the initiation of epithelialisation, promotes the creation
of scars, and might result in wound dehiscence
(opening of the wound). Wound Care and Dressings:
Adequate wound care, such as using the right
dressings and controlling exudate, helps speed up the
healing process. The maintenance of an environment
that is favourable for cellular activity, protection
against pollution, and moisture balance all affect the
course of healing.

Mechanism of action of Corticosteroids: Through a
complicated method of action that includes
interactions with intracellular receptors, changes in
gene expression, and consequent physiological
reactions, corticosteroids produce their effects. Below
is a summary of the crucial phases in the corticosteroid
mechanism of action:
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Binding to Corticosteroid Receptors: Whether they are
produced artificially or spontaneously, corticosteroids
are fat-soluble, lipophilic substances that have little
trouble passing through cell membranes. After
entering the cell, they attach to particular intracellular
receptors that belong to the nuclear receptor
superfamily and are referred to as corticosteroid
receptors. The main components of glucocorticoids'
anti-inflammatory and immunosuppressive properties
are their glucocorticoid receptors (GR), which are
present in practically every cell in the body.
Mineralocorticoid Receptors (MR): Found in organs
such as the kidneys, colon, heart, and brain, these
receptors are principally involved in the control of salt
and water balance.

Receptor  Activation and  Translocation: A
conformational shift occurs in the receptor-ligand
complex after corticosteroids bind to their
corresponding receptors. This alteration enables the
complex to separate from chaperone proteins, which
typically maintain the receptor's inactive state in the
cytoplasm (such as heat shock proteins). The
corticosteroid-receptor complex translocates from the
cytoplasm into the cell nucleus after splitting off from
the chaperone proteins.

Modulation of Gene Expression: The corticosteroid-
receptor complex attaches itself to particular DNA
sequences called mineralocorticoid response elements
(MREs) or glucocorticoid response elements (GREs)
inside the nucleus. The transcription of the target
genes may be either activated or repressed by this
binding. Transactivation: The complex functions as a
transcription factor to encourage the transcription of
genes that fight inflammation. This results in a rise in
the synthesis of anti-inflammatory proteins, including:
Lipocortin-1, also known as annexin-1, inhibits
phospholipase A2, which lowers the synthesis of
eicosanoids that promote inflammation
(prostaglandins and leukotrienes). IL-10: A cytokine
with anti-inflammatory properties that aids in immune
response suppression. lkappaB (IxkB): Inhibits NF-
kappaB (NF-xB), an important inflammatory
regulator. Transrepression: The complex has the
ability to inhibit the transcription of genes that
promote inflammation by disrupting the functions of
other transcription factors, including activator protein-
1 (AP-1) and NF-kappaB (NF-kB). Tumour necrosis
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factor-alpha (TNF-a) and interleukin-1 (IL-1) are two
examples of pro-inflammatory cytokines that are
produced less when this occurs. Chemokines and
enzymes also show a decrease in production. One
enzyme that is in charge of producing prostaglandins
that promote inflammation is called cyclooxygenase-2
(COX-2). Matrix Metalloproteinases (MMPs):
Intracellular matrix-degrading enzymes that cause
tissue damage during inflammation.

Physiological Effects

A variety of physiological impacts are caused by the
alterations in gene expression caused by
corticosteroids, and they include:

Anti-inflammatory  Effects: Reduced Leukocyte
Migration: Corticosteroids lessen tissue damage by
preventing immune cells (such as neutrophils,
macrophages, and lymphocytes) from migrating to
inflammatory  regions.  Lysosomal  membrane
stabilisation: =~ This  prevents  tissue-damaging
proteolytic enzymes from being released too soon.
Decreased Capillary Permeability: This lessens the
amount of fluid that seeps into tissues, which in turn
lessens swelling and oedema.

The Immunosuppressive Effects: corticosteroids
include inhibition of T-cell activation and suppression
of T lymphocyte proliferation, which is important for
the immunological response. Decreased Antibody
generation: Both the function of B lymphocytes and
the generation of antibodies are affected. Induction of
Apoptosis: Certain immune cells may undergo
programmed cell death as a result of corticosteroids,
which further suppresses the immune system.

The Metabolic Effects:

Gluconeogenesis: elevated blood sugar levels are
caused by increased hepatic synthesis of glucose.
Protein catabolism: When muscles and connective
tissues break down, amino acids are released that are
needed for gluconeogenesis. Redistribution of Fat:
Affected body parts such as the face, belly, and back
may experience a shift in fat due to corticosteroids.
The main effects of mineralocorticoids, such as
aldosterone, are related to minerals. Increased blood
volume and blood pressure are caused by sodium
retention and potassium excretion. Water Retention:
Assists in maintaining volume and controlling blood
pressure.
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Genomic vs. Non-Genomic Effects: Genetic Effects:
Modifications in gene expression are a conventional
mechanism of corticosteroids, and these effects
usually take hours to days to become apparent.
Certain effects of corticosteroids are non-genomic,
meaning they don't entail alterations in gene
expression and happen more quickly. The cytoplasmic
proteins known as ion channels and other proteins are
directly affected, as well as interactions with cell
membranes.

Downregulation of Receptors:  Corticosteroid
receptors may be downregulated as a result of
prolonged high dose exposure, which would
eventually lessen the effectiveness of corticosteroids.
This is one of the reasons it's crucial to taper off
corticosteroids when stopping treatment in order to
prevent adrenal insufficiency and withdrawal
symptoms.

Interactions of Corticosteroids —Because of their
intense effects and extensive use, corticosteroids can
interact with a wide range of medications, foods, and
even medical conditions. These interactions have the
potential to worsen adverse effects or increase or
decrease the effectiveness of corticosteroids. The
interactions between corticosteroids are outlined in
detail below.

1. Drug Interactions

Drugs that Enhance the Effects of Corticosteroids:
CYP3A4 Inhibitors: The hepatic enzyme CYP3A4
performs the metabolic breakdown of corticosteroids.
As a result of increased corticosteroid levels and
increased risk of side effects, drugs that block this
enzyme may have larger effects. Clarithromycin,
erythromycin, ritonavir, ketoconazole, and
itraconazole are a few examples. Oral Contraceptives
(Oestrogens): Oestrogens have the ability to prolong
the half-life of corticosteroids, which may result in
heightened effects and adverse reactions.

Drugs that Decrease the Effects of Corticosteroids:
CYP3A4 Inducers: Corticosteroids become less
effective as a result of these medications' increased
metabolism.  St.  John's Wort, Dbarbiturates,
carbamazepine, phenytoin, and rifampin are a few
examples. The prolonged consumption of antacids has
the potential to reduce the rate at which oral
corticosteroids are absorbed. A bile acid sequestrant
called cholestyramine has the ability to reduce the
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amount of corticosteroids absorbed from the digestive
system.

Drugs with Additive or Synergistic Effects: When
taken in conjunction with corticosteroids, non-
steroidal anti-inflammatory drugs (NSAIDs) can raise
the risk of Dbleeding and stomach ulcers.
Corticosteroids have the ability to counteract the
effects of antihypertensives, especially diuretics and
other medications that depend on volume control. The
combination of corticosteroids with diuretics, such as
thiazides and loop diuretics, can raise the risk of
hypokalaemia, or low potassium levels.

Drugs that May Exacerbate Side Effects: Agents that
Cause Hypokalaemia: Since corticosteroids can drop
potassium levels, there is a greater chance of
hypokalaemia when used with other medications that
also cause this effect, such as diuretics and
amphotericin B. Antibodies that Inhibit Immunity:
Corticosteroids can raise the risk of infection when
taken with other antibodies that Inhibit Immunity,
such as cyclosporine. It is advisable to steer clear of
live vaccinations when on corticosteroid therapy,
particularly when the dosage is high. This is because
corticosteroids have the potential to depress the
immunological response, so decreasing the
effectiveness of vaccines and raising the risk of
infection.

2. Food Interactions

Sodium

N

Food

Interactions
Potassiuh ’G?u*fcg‘t

Fig. no-05 . (Food Interactions)

Retention of fluid and salt can be brought on by
corticosteroids,  especially  those that have
mineralocorticoid action such as hydrocortisone and
prednisone. This effect may be worsened by a diet
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heavy in sodium, which might result in oedema and
hypertension. The use of grapefruit juice has the
ability to block CYP3A4 in the gut wall, leading to an
increase in the systemic concentration of oral
corticosteroids. This could potentially improve the
effects and side effects of corticosteroids. Potassium:
Foods high in potassium, such as bananas, oranges,
and spinach, are advised to assist maintain potassium
levels because corticosteroids can promote potassium
loss.

3. Disease Interactions
Corticosteroids may aggravate a variety of illness
states or necessitate dose modifications when used
with other medications.

Diabetes

Hypertension

Drugs
Interactions with
Corticosteroids

Infections Osteoporosis

Peptic Ulcers

Fig. no-06 . ( Drugs Interactions with
Corticosteroids)

Diabetes: Corticosteroids have the ability to raise
blood glucose levels, which may exacerbate diabetes
or cause hyperglycemia in individuals without
diabetes. Anti-diabetic medicine often needs to be
carefully monitored and adjusted. Hypertension:
Corticosteroids have the ability to exacerbate pre-
existing hypertension by increasing blood pressure
and causing fluid retention. It could be essential to
closely monitor and modify antihypertensive
medication.  Osteoporosis:  Extended wuse of
corticosteroids can lower bone mass, raising the
possibility of bone breakage and osteoporosis. A
patient may require preventative medication with
calcium, vitamin D, or bisphosphonates if they already
have osteoporosis since they are more vulnerable.
Peptic Ulcers: When used in conjunction with
NSAIDs, corticosteroids can raise the risk of
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gastrointestinal bleeding and ulcers. Individuals who
have experienced peptic ulcers in the past ought to
have gastroprotective medication or close observation.
Corticosteroids have the effect of suppressing the
immune system, which can worsen pre-existing
illnesses and make people more vulnerable to new
ones, especially opportunistic infections. Psychiatric
disorders: Especially when used in large dosages or for
extended periods of time, corticosteroids can cause or
worsen anxiety, sadness, mood swings, or even
psychosis. Patients who have experienced mental
health issues in the past need to be constantly watched.

4. Laboratory Test Interactions

A false positive or false negative result could arise
from corticosteroids' impact on the outcomes of
certain laboratory tests: Corticosteroids have the
ability to elevate blood glucose levels, which may
have an impact on the outcomes of glucose tolerance
tests. White Blood Cell Count: Corticosteroids have
the ability to raise the amount of white blood cells in
the bloodstream, particularly neutrophils, which may
conceal an underlying inflammatory or infectious
condition. Tests for Thyroid Function: Since
corticosteroids lower TSH levels, they may have an
impact on how thyroid function tests are interpreted.
Electrolytes: If potassium, sodium, and calcium levels
are changed by corticosteroids, it may impact clinical
judgement. Therefore, it is important to consider this
when making decisions about treatment.

Complications with Corticosteroids: Corticosteroids
are potent anti-inflammatory drugs that are prescribed
to treat a wide range of ailments, including allergies,
asthma, and autoimmune illnesses. But there are a
number of potential side effects, especially when using
them frequently or in large amounts. Among the major
issues are the following:

Immune Suppression: Corticosteroids have the
potential to impair immunity, which raises the
possibility of infections, especially dangerous ones
like fungal or tuberculosis. Osteoporosis: Extended
use of the drug may result in a loss in bone density,
which raises the risk of fractures, especially to the
wrists, hips, and spine. Hyperglycemia and Diabetes:
Corticosteroids have the ability to raise blood sugar
levels, which may result in diabetes or exacerbate pre-
existing diabetes. Cardiovascular Problems: They may
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result in elevated blood pressure, dyslipidaemia, or
abnormal cholesterol levels, as well as a heightened
chance of developing heart disease. Weight Gain and
Cushing's Syndrome: Corticosteroids can lead to
weight gain, especially in the face and abdomen
(resulting in a "moon face"), as well as Cushing's
syndrome, which is characterised by skin
abnormalities, muscle  weakness, and  fat
redistribution. Changes in Mood and Behaviour:
These can include anxiety, depression, psychosis, or
even mood swings when taken in large quantities.
Issues with the Digestive System: Extended usage may
raise the chance of gastritis and peptic ulcers,
particularly when coupled with nonsteroidal anti-
inflammatory medications (NSAIDs). Adrenal
Suppression: Chronic corticosteroid use can inhibit the
adrenal glands' capacity to naturally manufacture
corticosteroids, a disease known as adrenal
insufficiency that carries a death risk. Ocular Issues:
There is a higher chance of visual difficulties, and
complications can include cataracts and glaucoma.
Alterations to the Skin: Extended use may cause
stretch marks, easy bruising, thinning skin, and slowed
wound healing. Growth Suppression in youngsters:
Prolonged usage of corticosteroids can prevent
youngsters from growing. It's critical to monitor
corticosteroid use closely under a doctor's care,
weighing the potential hazards against the therapeutic
advantages. These side effects can be lessened by
changing the dosage, taking corticosteroids for as little
time as possible, or using other therapies.

CONCLUSION

Due to their anti-inflammatory and
immunosuppressive qualities, corticosteroids are an
effective tool in the treatment of a variety of medical
problems. They can both impede and facilitate the
healing process, therefore it is important to carefully
examine any potential negative effects before using
them. To maximise patient results when using
corticosteroids, it is important to weigh the advantages
against the hazards and use the lowest effective dose
for the shortest amount of time. In order to produce
potent anti-inflammatory, immunosuppressive, and
metabolic effects, corticosteroids work through a
complex mechanism of action that influences gene
expression. Since corticosteroids have these qualities,
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they are quite useful in treating a variety of disorders,
but they also carry a number of serious hazards,
particularly when used over an extended period of
time.

To maximise their therapeutic use and reduce side
effects, it 1is essential to comprehend these
mechanisms. It is essential to carefully control and
monitor the usage of corticosteroids due to their
extensive spectrum of medication interactions and
interactions with diets and medical conditions.
Knowing how these interactions work can improve
treatment, reduce side effects, and guarantee that
corticosteroids are used safely in a variety of clinical
situations. The dangers and advantages of taking
corticosteroids in wound healing must be carefully
considered in individuals with chronic wounds or
conditions that may make them more prone to delayed
healing. To optimise the use of corticosteroids in
wound  healing, primary care physicians,
dermatologists, and wound care specialists often need
to work together. Although, corticosteroids can help
reduce inflammation brought on by wounds, their
usage needs to be carefully controlled because they
may slow down the healing process.
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