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Principles of Topical Therapy

(Dr. Whitmore, Dermatology, Pharmacology, November 8, 2006)

Skin functions:

· Two way barrier

· Physical padding

· Reduces body conductivity

· Process foreign materials

· Prevent proliferation of organisms

The stratum corneum (compressed paper plates) is really what is important in serving as the skin’s barrier to the environment.  It has an overlapping structure which serves to double the surface area of the skin.

If you get rid of it (or damage it) you have a huge problem.  It also has variable thickness ranging from a few cells thick (eyelids) to several dozen cells thick (palms).  

Factors influencing penetration:

Intrinsic to stratum corneum

1. Site: where irritant touches skin and where stratum corneum is thinnest

2. Hydration and ambient temp: soaking (hydration) and wearing socks to bed (increasing ambient temp) increases penetration of hydrocortisone ointment

3. Physical trauma: causing physical trauma like scrubbing and then putting on ointment – increasing penetration and retinoid and irritant effect

4. Chemical trauma: using a chemical like Neutrogenia acne wash and then adding Retin A will increase penetration (and retinoid and irritant effect)

5. Tan: if you tan you thicken your stratum corneum and decrease your penetration

If you have an atopic individual (prone to allergies) with propensity to irritant contact dermatitis 
Extrinsic factors to stratum corneum

1. Vehicle properties – for example cream vs. ointment

2. Occlusion – cover area with bandage/gloves etc.

After cream makes it through stratum corneum in epidermis it then penetrates the dermis where it remains until it is metabolized and cleared through blood and lymphatics.  The areas on the body with greater arteriolar density and vasodilation (scalp) will metabolize drug quickly whereas those with lesser arteriolar density and vasoconstriction (like varicose veins) will be much slower in clearing drug.

Topical Therapy

Vehicle can determine whether the medication works.

	Vehicle
	Prescription
	OTC

	Lotion
	clear sprays, foams or solutions (alcohol or water solutions)


	oil in water, milky moisturizers

	Cream
	Oil in water (soluble in water)


	Water in oil (Eucerin)

	Ointment
	Occlusive (insoluble in water)


	oil (petroleum)




Vasoconstrictor Assay (VCA)

VCA is a predictor of clinical efficacy in clinical trials and treatment of inflammatory skin diseases and is good predictor of adverse events.  Look for the degree and duration of blanching after application of the drug.
Topical corticosteroids are not going OTC so we must know how to prescribe them!

Corticosteroid Classes
Class I: superpotent

Class II: high potency

Class IV: mid potency

Class VII: low potency

How to use them:

1. Don’t use midpotency CCS in young kids

2. Don’t use midpotency or above on folds or faces

3. Systemic hypercortisolism is possibility

4. Only have patient use 1x per day as if you have them use it multiple times a day (in lower doses) may cause significant suppression.

Corticosteroids:

Actions:

· Anti-inflammatory

· Anti-proliferative

· Anti-pruritic

· Vasoconstricitve

MOA:

Induction of phospholipase A2 inhibitory proteins (lipocortins). 1).  Lipocortins inhibit release of arachadonic acid from membrance phospholipids thereby inhibiting leukotriene and prostaglandin cascade. 2). Also inhibit transcription of genes for IL-1, IL-2, IL-2R, IFN gamma and TNF alpha

Local Adverse Effects – occur early or late, depend on potency and duration, occlusion can increase risk and sometimes don’t resolve (like striae)

1. Atrophy of skin

2. Telangectasia (dilated blood vessels)

3. Striae (stretch marks)

4. Erythema of face

5. Steroid acne/rosacea

6. Hypopigmentation

7. Infection

8. Retarded Wound healing

9. Increased interocular pressure

Systemic Adverse Effects – occur with short term use, can occur with midpotency corticosteroids, there is a variability between body surface area, amount and potency of drug

1. HPA axis suppression single doses are better than split doses.
2. Cushing’s syndrome (growth suppression, impaired glucose tolerance, truncal obesity, bone loss, acne…)

Do not use Lotrisone (except for when really necessary)!!!!

Lotrisone

1. Combo of clotrimazole (azole antifungal) and betamethasone diproprionate (Class II CCS added to prevent itch of fungus).

2. FDA approved only for tinea pedea (Athlete’s foot), tinea cruris (jock itch) and tinea corporis (fungal infection on body)

3. Use only in patients 17 years or older

What is the problem with Lotrisone?

The corticosteroid is added to reduce the host’s immune response to the fungus and reducing itch. But if you clear up the fungus you clear up the itch and you are impairing the host’s ability to aid the antifungal in clearing of infection. Also must worry about the fact it is high potency and is contraindicated in folds and diaper area..

So why do physicians use it?

Uncertainty in diagnosis, don’t know whether it is eczema or fungus – will cover both.

