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Introduction

With sensible patient education, the multitude of benefits that topical retinoid therapy can provide may be enjoyed.
Hopefully, retinoid therapy will heighten awareness of the detrimental effects of sun exposure and motivate future
generations to become "sun smart."

Topical retinoids provide a beneficial, novel way of treating a plethora of dermatologic disorders, in view of their ability to
address numerous inflammatory and keratotic dermatoses. The utilization of topical retinoids is advantageous over systemic
retinoids from a toxicologic perspective. Though often effective and beneficial, administration of systemic retinoids can be
associated with disturbing, adverse reactions such as teratogenesis, pseudotumor cerebri, hepatotoxicity, elevated
triglycerides, depression, alopecia, musculoskeletal symptoms, and altered night vision (Nurse Practitioner's Prescribing
Reference [NPPR], 2003). With topical retinoids, the possibility of toxicity and side effects are minimized, while still
contributing to a favorable localized efficacy (Verschoore, Bouclier, Czernielewski, & Hensby, 1993). The purpose of this
article is to explore current, state of the art dermatologic practices regarding the use of topical retinoids. Topical retinoids
can provide an extensive spectrum of benefits, addressing multiple dermatologic issues at once. Patient support and
education are essential during retinoid therapy to ensure successful clinical outcomes (Baumann, 2003). We must empower
our patients with the knowledge of risks, benefits, reasonable expectations, and the importance of becoming "sun smart."

How Do Retinoids Work?

Topical retinoids (for example, tretinoin) and retinoid analogues (for example, adapalene and tazarotene) help normalize
hyperkeratinization and have demonstrated significant anti-inflammatory effects. Retinoids are potent agents that can
normalize abnormal growth and differentiation in keratinocytes (American Academy of Dermatology [AAD], 2003). Topical
retinoids also demonstrate inhibition of various immune factors, including the activity of leukocytes, the release of pro-
inflammatory cytokines and other mediators, and the expression of transcription factors and toll receptors involved in
immunomodulation (Wolf, 2002). These various mechanisms may be advantageous to clinicians in managing numerous
inflammatory and keratotic dermatoses. Topical retinoids have the potential of indirectly reducing the risk of antibiotic
resistance by controlling and maintaining remission of inflammatory and noninflammatory lesions (Rizova, Pagnoni,
Stoudemayer, Poncet, & Kligman, 2001). all-trans retinol is considered to be a parent form of vitamin A and the addition of
this compound in over-the-counter (OTC) products is not considered to be a drug. Due to substantial structural differences,
the newest generation of retinoids have limited similarity to retinol (Baumann, 2003).

Retinoids and retinoid analogues exert their activities by interacting with nuclear receptors (RARs [retinoic acid receptors] or
RXRs [retinoic X receptors]) on cells and by activating genes that contain RARE (retinoic acid response elements) or RXRE
(retinoic X response elements) in their promoters (Michel, Jombard, & Démarchez, 1998). Additionally, they can regulate
gene expression by inhibiting the activity of other transcription factors, such as AP-1. The AP-1 transcription complex
controls the expression of a subset of genes that are expressed early in response to extracellular mitogenic stimuli or to
stress. It has been hypothesized that the AP-1 may play a substantial role in the inflammation and immune response (Michel
et al., 1998).

Keep in mind, all-trans retinol is a weaker form of the prescription all-trans retinoic acid, also known as tretinoin. all-trans
retinol can be readily found in today's abundant selection of OTC beauty products. The first to market all-trans retinol in
cosmetic products was Avon, in 1984 (Prystowsky, 2001). Today's marketing strategies often focus on obtaining a more
"youthful" appearance, stressing the ability to soften wrinkles, firm the skin, and counteract photoaging. These "anti-aging"
products are not regulated (Leyden, 2003). The implied benefits of some OTC products could potentially occur because all-
trans retinol is oxidized to form tretinoin, after absorption into skin cells (Prystowsky, 2001). It is difficult, however, to
determine the actual amount of the active agent these unregulated products contain. Many of today's products contain
biologically inactive forms (Baumann, 2003). Prescription topical retinoids can provide favorable, evidenced-based results
(see ).

Table 1.  Comparison of Topical Retinoids

Retinoid Mechanism of Action Therapeutic Effect

All-trans retinol
(retinol)

Gene transcription after
conversion to all-trans
retinoic acid.

Comedolysis.
Epidermal thickening, dermal regeneration, pigment lightening.

All-trans retinoic Gene transcription affects Comedolysis.
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acid (tretinoin)
(Retin-A®, Retin-
A
Micro®,Renova®,
Avita®)

growth and differentiation of
cells in the skin.

Normalizes follicular
epithelial differentiation.

Palliative effects in fine wrinkling, mottled hyperpigmentation, and
tactile roughness of facial skin.

Adapalene
(Differin®)

Normalizes the
differentiation of follicular
epithelial cells resulting in
decreased microcomodone
formation.

Comedolysis.

Tazorotene
(Tazorac®,
Avage®)

Blocks induction of orthine
decarboxylase activity,
which is associated with cell
proliferation and
hyperplasia.

Inhibits cross-linked
envelope formation.

Normalization of differentiation and proliferation of the epidermal
keratinocytes in psoriasis.

Comedolysis

An adjunctive agent for the use in the mitigation (palliation) of fine
wrinkling, facial mottled hyper and hypopigmentation, and benign
facial lentigines in patients who use comprehensive skin care and
sunlight avoidance programs (Allergan, 2002).

Adapted from Prystowsky (2001).

Tretinoin is endogenously formed in the skin from all-trans retinol by basal keratinocytes. Both all-trans retinoic acid
(tretinoin) and all-trans retinol are naturally occurring retinoids. The human body is armed with the proper binding proteins
and enzymatic machinery to metabolize these retinoids appropriately (Prystowsky, 2001). Metabolism of synthetic retinoids,
however, is somewhat unpredictable, due to the significant structural differences of adapalene and tazarotene, which are not
naturally occurring retinoids (Prystowsky, 2001). Retinoids promote a reversal of comedogenesis, leading to a reduction in
microcomedos, which is a precursor of both inflammatory and noninflammatory acne lesions (Leyden, 2001). Retinoic acid
(tretinoin) reverses thickening of the stratum corneum and the abnormal desquamation of keratinocytes, and has been a
mainstay for the treatment of acne for more than 30 years (Verschoore et al., 1993). Topical retinoids reduce
hyperkeratinization and allow enhanced penetration of adjunctive topical agents (Berson, 1999). For over 25 years, topical
tretinoin has been studied for numerous other conditions. The modulation of epidermal differentiation by retinoids led to its
use in premalignant lesions, such as actinic keratoses (Verschoore et al., 1993).

Adapalene is considered to be a second-generation retinoid and the first of its kind. It contains retinoid properties by reason
of a synthetic naphtholic acid derivative. It targets abnormal desquamation of the skin, modulates cellular differentiation, and
possesses anti-inflammatory properties (Leyden, 2001). Adapalene contains unique pharmacologic properties, which are
characterized by a selectivity for the nuclear retinoic acid receptor RAR β/γ, and a potent activity on cell differentiation. This
selectivity may contribute to an improved tolerance, associated with adapalene (Michel et al., 1998).

Tazarotene (Tazorac®) is pharmacologically inactive until metabolic conversion to the active drug transpires (Wolverton,
2001). This prodrug is hydrolyzed rapidly in tissues to the active metabolite tazarotenic acid. The RAR-γ nuclear receptor is
the predominant receptor present in the epidermis, for which tazarotenic acid has a high affinity. Additionally, tazarotenic
acid has the ability to bind with RAR-α and RAR-γ, but not to RXRs. Tazarotenic acid modulates the expression of retinoid-
responsive genes, including those that regulate cell proliferation, cell differentiation, and inflammation, in view of these
binding capacities to various RAR receptors. Tazarotene down-regulates the abnormal expression of keratinocytes,
epidermal growth factor receptor, and hyperproliferative keratins (Prystowsky, 2001).

Clinical Uses

In view of their unique mechanism of action, topical retinoids are prescribed widely in dermatology for both indicated
purposes and several worthwhile, evidence-based off-label uses. For seasoned clinicians, prescribing medications off label
can be efficacious and even practical. A recent study evaluating off-label prescribing in treating dermatologic disease
concluded that it is currently within the standard of care to use off-label prescriptions in treating dermatologic disease
(Sugarman, Fleischer, & Feldman, 2002). However, practitioners who prescribe, dispense, or administer medications for an
off-label use should have a full understanding of the rationale for such use, as well as any potential legal liabilities (Keltz,
2003) (see ).

Table 2.  Indicated vs. Off-Label Use of Topical Retinoids

Indicated
uses

Acne Vulgaris

Tretinoin (Retin-A®, Retin-A Micro®, Avita®)

Adapalene (Differin®)

Tazorotene gel or cream (Tazorac®)
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Adjunct to Comprehensive Skin Care and Sunlight Avoidance Programs in the Palliation of Fine
Wrinkles, Mottled Hyperpigmentation, and Tactile Roughness of Facial Skin

Tretinoin (Renova®)

Plaque Psoriasis

Tazarotene gel or cream (Tazorac®)

An Adjunctive Agent for the Use in the Mitigation (Palliation) of Fine Wrinkling, Facial Mottled Hyper and
Hypopigmentation, and Benign Facial Lentigines in Patients Who Use Comprehensive Skin Care and
Sunlight Avoidance Programs

Tazarotene cream (Avage®)

Off-Label
uses

Photoaging/Intrinsic aging
Actinic keratoses/Actinic lentigines
Pre-malignant oral lesions
Rosacea
Verruca
Hypertrophic scars/Keloids/Acne scars/Striae
Cutaneous lichen planus
Melasma
Darier's disease
Wound healing
Granular parakeratosis
Multiple miliary osteoma cutis
Alopecia areata
Nevus sebaceous
Acanthosis nigricans

Sources: Allergan (2002); NPPR (2003)

The cause of acne vulgaris is multifactorial and often requires multiple products to obtain optimum results. Clinicians should
consider using a topical retinoid for first-line management for acne treatment (Wolf, 2002). It reverses thickening of the
stratum corneum and the abnormal desquamation of keratinocytes (Verschoore et al., 1993). Acne therapy with retinoids
can be frustrating in the beginning. An exacerbation of acne often occurs in the first 2 to 4 weeks of therapy as the follicular
epithelium is loosening. Fortunately, by the end of the 2nd month, a significant improvement with the acne (Prystowsky,
2001) and remission of irritation is typically noted. To enhance compliance, the patient should be aware of these expected
sequelae.

In patients with acne, sebum fills with pro-inflammatory lipids, creating a superb growth medium for bacteria (Millikan, 1999).
Optimal therapy for inflammatory acne involves using topical retinoids or retinoid analogs combined with oral or topical
antibacterials (Millikan, 2003). Since acne can flare during the initial phase of retinoid therapy, it has been recommended
that an antimicrobial agent be used for the first few months of treatment only. This strategy combines speed of resolution
and maintenance of remission from inflammatory and noninflammatory lesions with minimal exposure to antibiotic agents
(Rizova et al., 2001). Regression of papulopustules has been noticed as early as 1 week after starting adapalene therapy
(Rizova et al., 2001).

Benzoyl peroxide is a bactericidal agent that has been used in acne therapy for over 30 years. This product can often be
irritating, drying, and occasionally allergenic. A reduction of drying side effects and an increased retinoid tolerance can be
accomplished by advising morning use of benzoyl peroxide, reserving the retinoid for bedtime. Benzoyl peroxide can
counteract with tretinoin, if used concurrently. Tretinoin gel microsphere (Retin-A Micro®) 0.1%, however, offers marked
protection against tretinoin photo degradation, even in the presence of a strong oxidizing agent such as benzoyl peroxide
(Nyirady, Lucas, Yusuf, Mignone, & Wisniewski, 2002). Adapalene demonstrates chemical stability in the presence of
benzoyl peroxide. This combination can be used simultaneously without loss of efficacy (Berson, 1999).

It has been reported that tazarotene has greater comedolytic activity compared to other available topical retinoids
(Guenther, 2002). A double-blind randomized trial was performed, comparing once-daily tazarotene 0.1% with once-daily
tretinoin microsponge 0.1% gel. Tazarotene showed greater efficacy, comparable tolerability, and was a cost-effective
alternative to tretinoin 0.1% microsponge gel (Leyden et al., 2002). A randomized trial evaluated an alternate-day
application of tazarotene compared with once-daily adapalene use. This trial concluded that an alternate-day tazarotene
regimen offers efficacy and suggests that this frequency can be beneficial even in those patients whose compliance may be
less than optimal (Leyden, Lowe, Kakita, & Draelos, 2001).

A recent multicentered comparison trial of tazarotene 0.1% cream and adapalene 0.1% topical cream for treating facial acne
vulgaris was reviewed (AAD, 2003). The study suggests that tazarotene may be superior to adapalene for reducing
comedones. An impressive 77% of the tazarotene-treated patients achieved at least a 50% global improvement in acne,
compared with 55% of adapalene-treated patients who achieved 50% improvement. Consideration, however, must be taken
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in the assessment of these results, for acne is multifactorial and it is rather difficult to evaluate 50 to 100 patients with the
same manifestations (Peck, 2003).

A 12-week double blind study was conducted to evaluate the efficacy and safety of tretinoin microsphere 0.1% gel with
adapalene 0.1% gel in the treatment of acne. Both drugs demonstrated similar efficacy in the resolution of acne, but tretinoin
microsphere gel may result in a faster action in reducing comedones, compared to adapalene (Nyirady et al., 2001).
Adapalene and all-trans retinoic acid (tretinoin) provide similar value for treating acne; however, adapalene is more
chemically stable, less photolabile, and more lipophilic, enabling it to penetrate the follicles quickly (Prystowsky, 2001).
Although tretinoin, tazarotene, and adapalene have all demonstrated efficacy in acne treatment, adapalene has shown the
greatest tolerability (Wolf, 2002). Adapalene produces less erythema, intercellular edema, and hyperplasia of the epidermis
when compared to all-trans retinoic acid (tretinoin) (Prystowsky, 2001). Perhaps this contributes to the increased efficacy of
tretinoin and tazarotene for treating photodamage, when compared to adapalene.

The visible signs of aging skin, such as decreased clarity, progressive wrinkling, hyperpigmentation, roughness, and lack of
tone are largely contributed to long-term UV exposure, often referred to "photodamage" (Weinstein et al., 1991). Tretinoin is
recommended to help reverse photodamage. The first report documenting the use of tretinoin for photoaged skin was
published in 1986. This landmark publication was conceived by Dr. Albert Klingman and colleagues after noting their well-
controlled, middle-aged female acne patients were reluctant to discontinue tretinoin therapy, in view of a perceived
improvement in fine lines and general skin appearance while using tretinoin (Klingman, Grove, Hirose, & Leyden, 1986).
Improvement in skin wrinkling and roughness has been observed with long-term application of tretinoin. Dr. Elise Olsen and
associates (Olsen et al., 1997) discovered that reducing the frequency of tretinoin 0.05% cream from once daily to 3 times
per week maintains, and in some cases, possibly further enhances reduction of photodamage. They also observed that
cessation of tretinoin therapy for 6 months, however, resulted in some reversal of the beneficial effects seen after 48 weeks
of treatment.

Topical all-trans-retinoic acid (tretinoin) protects the skin against damage from UVA and UVB rays (Francz, Conrad, &
Biesalski, 1998). Tretinoin facilitates the ability to prevent collagen loss and stimulate new collagen formation within the
papillary dermis of sun-exposed skin (Griffiths, 2001). In a multicenter study, patients treated with topical tretinoin appeared
to develop an increased awareness of the adverse effects of sun exposure and increased motivation to employ sunscreens
and sun avoidance as additional means of preventing skin damage (Weinstein et al., 1991).

When compared to superficial chemical peels, retinoid-based topical agents have been known to provide analogous and
possibly superior results. Indefinite use, however, is needed to maintain efficacy (Baumann, 2003). Currently, tretinoin is
often used before and after skin resurfacing and adjunctively with other cosmetic procedures to enhance and maintain
results. To prepare the stratum corneum, tretinoin is often applied 4 to 6 weeks prior to a chemical peel. Preoperative
treatment with tretinoin helps to evaluate patient compliance and assess how the patient's skin will respond postoperatively
(Alster, 2003).

A 12-month, multicenter, randomized trial evaluating the efficacy and safety of 0.1% tazarotene cream for the treatment of
photodamage revealed significantly reduced abundant signs of photodamage. Clinically relevant reductions in fine wrinkling,
mottled hyperpigmentation, lentigines, elastosis, pore size, irregular depigmentation, tactile roughness, coarse wrinkling,
and overall integrated assessment of photodamage were more effective than vehicle. Additional efficacy may be attainable
with prolonged treatment, for efficacy had not plateaued after 12 months of therapy. Plasma levels of tazarotenic acid
remained below those of endogenous retinoids, and no systemic accumulation of drug was evident (Phillips et al., 2002).

Goldfarb (2000) evaluated adapalene (Differin®) for treating photodamage (actinic keratosis and lentigines). He concluded
that adapalene was tolerated well and is a drug we should keep in mind as a second-tier therapy for patients who are not
progressing well with standard therapy.

Though usually temporary, retinoid irritation can lead to noncompliance. Rather than resorting to using unregulated,
unpredictable over-the-counter products, an alternative 0.02% low-dose, oil-in-water formulation of tretinoin is now available
by prescription. A 52-week clinical trial concluded safety and efficacy of 0.02% tretinoin cream for treating photodamage.
The most evident outcome, in this trial, revealed improvements in fine wrinkling. Results were maintained with long-term
use. Discontinuation of therapy, however, showed a gradual beneficial loss. Mild skin irritation was common, nevertheless
generally well tolerated (Nyirady, Lehmann, & Nordin, 2003).

The key pathologic components occurring in psoriasis are epidermal hyperproliferation and parakeratosis (Verschoore et al.,
1993). Tazarotene was developed as an antipsoriatic drug in view of the therapeutic results of minimizing scaling and plaque
thickness (Prystowsky, 2001). In psoriasis, tazarotene normalizes keratinocyte differentiation, reverses keratinocyte
hyperproliferation, and has better anti-inflammatory effects compared to other topical retinoids (Guenther, 2002). To
enhance patient compliance, achieve optimal results, and ease the cutaneous irritation, adjunctive therapy with medium to
high-potency topical steroids may be indicated. Improved efficacy has been noted with tazarotene coupled with a vitamin D3
analog (Dovonex®). The combination of calcipotriol and tazarotene is comparable in efficacy to clobetasol. Using this
combination prudently could minimize the long-term adverse effects of topical steroids (Feldman & Hu, 2003). Tazarotene is
often used as adjunctive therapy with a topical corticosteroid or phototherapy for treating psoriasis (Guenther, 2002).

Topical retinoids are often used off-label for treating actinic keratosis (AKs/pre-cancers) and actinic lentigines (freckles) in
view of the ability to decrease melanogenesis, its antiproliferative effect, antipromoter effect, and prodifferentiation effect
(Goldfarb, 2000). Although the actual number of solar lentigines may not change with adapalene, improvement of discrete
pigmentation and significant color reduction occurs (Goldfarb, 2000). Topical tretinoin decreases the number of AKs on the
face by approximately 50% when used as monotherapy over a minimum of 6 months (Prystowsky, 2001). Topical tretinoin
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effectively treats photodamage. Human studies have found tretinoin to be noncarcinogenic and can prevent the formation of
UV-induced lesions (Baumann, 2003). In view of topical tretinoin's ability to normalize the differentiation of dysplastic
epithelium in AKs, it can be considered for chemoprevention in patients at high risk of basal or squamous cell carcinomas
(Prystowsky, 2001). Retinoids provide an alternative for patients with significant photodamage who have no objections to off-
label usage, who might be at risk for AKs, and who are looking for a gentle therapy (Goldfarb, 2000).

Transplant recipients are a unique subset of people for whom the sequelae of sun damage are even more hazardous.
Within 5 years of immunosuppression, 40% of transplant recipients experience premalignant skin tumors such as AKs and
Bowen's disease, as well as skin cancers such as squamous cell carcinoma (SCC) and basal cell carcinomas (Stockfleth,
Ulrich, Meyer, & Christophers, 2002). Early, preventative treatment could halt the development of invasive SCC (Euvrard,
2000). Topical retinoids can provide an often-favorable alternative to cryotherapy, and other destructive regimens, in
persons with multiple lesions (Stockfleth et al., 2002).

Chemopreventative treatment with retinoids has been studied for patients with oropharyngeal carcinoma. The mechanism of
action of vitamin A modulates growth and differentiation of cells, and vitamin A deficiency enhances susceptibility to
carcinogenesis. Side effects of topical use have been minimal. Suppression of oral leukoplakias has been noted with the
direct application of retinoic acid. Treatment may be justified in those patients with recurrent and persistent lesions that may
otherwise progress (Gorsky & Epstein, 2002).

Rosacea is a common, multifactorial, multiphasic, inflammatory skin disease in which chronic flushing and blushing results
in permanently dilated blood vessels (telangiectasias). Although there is no known cure, rosacea can be managed and
controlled with medication (Bergfeld, 1999). Many first-line treatments have been refractory to this condition. In a
comparison study regarding the efficacy of topical tretinoin and low-dose oral isotretinoin in rosacea, low-dose oral
isotretinoin and topical tretinoin cream appear to be beneficial in treating severe or recalcitrant rosacea (Ertl, Levine, &
Klingman, 1994). Systemic medications are not without risk. If possible, the risk of systemic side effects should be
minimized. Recent clinical research suggests that topical tretinoin minimizes the manifestations of papular-pustular rosacea
within a relatively short treatment duration (Bergfeld, 1999). Topical retinoids have often been considered controversial as a
treatment for rosacea in view of the associated increased redness, burning, and peeling of the skin. This irritation, however,
has been typically temporary. According to a recent literature review, in addition to the traditional avoidance of triggers along
with topical and oral antibiotic therapy, current effective treatment now also includes both topical and oral retinoid therapy,
topical vitamin C therapy, and cosmetic surgery (Cohen & Tiemstra, 2002).

Human papillomavirus (HPV) infections are widespread and cause a plethora of benign clinical lesions on the skin and
mucous membranes (Fitzpatrick et al., 1997). Topical retinoic acid has shown moderate, favorable results for treating
verruca plantaris and verruca plana (Verschoore, 1993). Topical tretinoin is often beneficial when treating facial verruca. As
dermatology practitioners, we have noticed that treatment of facial verruca with tretinoin is less irritative and is comparatively
efficacious to imiquimod (Aldara®).

Increased epidermal proliferation and new collagen formation contribute to the improvement of hypertrophic scars, keloids,
and acne scars (Verschoore, 1993). In an open-label, multicenter, prospective study, topical tretinoin 0.1% significantly
improved the clinical appearance of pregnancy-induced stretch marks (Rangel, Arias, Garcia, & Lopez-Padilla, 2001). Striae
originating from weight gain or endocrine-related disorders could likewise benefit from the use of topical retinoid therapy.

Lichen planus (LP) is an acute or chronic inflammatory dermatosis involving skin and/or mucous membranes. Topical
retinoic acid (tretinoin) is an effective maintenance therapy for cutaneous lichen planus and can contribute to preventing
recurrence (Verschoore, 1993). This is most likely due to the increased epidermal proliferation and collagen-forming
activities of topical retinoids. The rationale for using tazarotene in oral lichen planus (OLP) is its regulatory action on the
growth and differentiation of keratinocytes and on inflammation (Petruzzi et al., 2002). Compared to control, topical
tazarotene showed a significant reduction of lesions and remote transitory side effects (burning sensations and taste
abnormalities). Topical tazarotene may provide a valuable therapeutic tool in treating hyperkeratotic oral lichen planus
(Petruzzi et al., 2002).

Melasma is an acquired light or dark-brown hyperpigmentation that rapidly evolves. It is limited to sun-exposed areas, most
often on the face. Genetic predisposition, solar UV radiation, hormones, and several drugs have been identified as notable
factors in the pathogenesis of melasma. Treatment consists of sun protection, 4% hydroquinone cream twice daily, with
adjunctive tretinoin 0.05% to 0.1% cream at bedtime. Sunbathing is contraindicated, since this can result in the reversal of
months of topical therapy. Tretinoin is reasonably well tolerated and increases the efficacy of hydroquinone (Pathak,
Fitzpatrick, & Kraus, 1986). Patients with dermal melasma do not respond well to hydroquinone and tretinoin. The best
therapy results are obtained in those presenting with epidermal or mixed melasma (Pathak et al., 1986). Wood's lamp
examination is helpful to differentiate melasma involvement in skin phototypes I to IV, and accentuates epidermal melasma,
not dermal melasma. It is of no value in skin phototypes V and VI (McMichael, 2003).

Darier's disease is a rare, noncurable, genodermatosis affecting approximately 1 in 55,000 people (English, 2000). This
disease is often associated with disfiguring, symmetrical, generalized pruritic cutaneous eruptions occurring in the
seborrheic areas that can be malodorous, often detrimental to the self-esteem and quality of life of these individuals.
Retinoids (oral and topical) are effective for treating Darier's disease; however, the mechanism of action is not known
(English, 2000). Oral retinoids are the most effective treatment, but are associated with troublesome side effects (Cooper &
Burge, 2003). Case studies have reported favorable success regarding the use of tazarotene gel and adapalene gel for this
disorder (English, 2000).
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Pretreatment of skin with all-trans retinoic acid (tretinoin) can enhance wound healing. Histological effects of tretinoin
demonstrate compaction of the stratum corneum, epidermal acanthosis with correction of atypia, an increase in small
vessels, and increased cellularity in the upper dermis. Tretinoin dramatically accelerates wound healing in photodamaged
skin (Popp, Klingman, & Stoudemayer, 1995). Pretreatment of skin with topical tretinoin may be beneficial in reducing
healing times of patients undergoing electroepilation (Anthony, Miller, & Dinehart, 1991). Pretreatment with topical all-trans
retinoic acid (tretinoin) has also reversed impaired wound healing in genetically diabetic mice (Kitano, Yoshimura, Uchida,
Sato, & Harii, 2001).

The employment of topical retinoids in wound healing is flourishing. Retinoic acid reverses the inhibitory effects of
glucocorticoids on wound healing and expedites the formation of healthy granulation tissue. Pretreatment with tretinoin prior
to epidermal injury, such as chemical peeling and dermabrasion, accelerates wound healing. Short-contact tretinoin therapy
is a novel modality for treating chronic ulcers and stimulating granulation tissue formation (Paquette, Badiavas, & Falanga,
2001). A comparison of tretinoin, adapalene, and collagenase in an experimental model of wound healing concluded that
tretinoin and adapalene contributed to the wound healing process resulting in an enhancement of collagen production,
angiogenesis, and granulation tissue formation (Basak et al., 2002).

Granular parakeratosis is a rare, acquired dermatosis characterized by keratotic papules, located in intertriginous regions. A
recent case report demonstrated rapid clearance of such lesions to the axilla, with topical administration of tretinoin (Brown
& Heilman, 2002).

This is a condition that consists of primary extra-skeletal bone formation that arises within the skin. Local application of
tretinoin decreases the number of papules over the face in those patients suffering with this condition. Response time varies
from a few weeks to 6 months. Tretinoin cream can be considered in treating multiple miliary osteoma cutis of the face,
especially when dealing with small and superficial lesions (Cohen, Chetov, Cagnano, Naimer, & Vardy, 2001).

Patients with alopecia areata can have patchy or confluent hair loss on the scalp and/or body. Treatment options are tailored
to the severity of the disease, including either irritants/immunogens, or local/systemic immunosuppressives (Olsen, 2003).
Combination therapy is often used. Beneficial treatment outcomes, using topical tretinoin for hair growth disorders, have
been reported (Hass & Arndt, 1986). Safety and efficacy of 0.05% tretinoin and adjunctive intra-lesional triamcinolone was
evaluated for treating alopecia areata. Topical tretinoin appeared to enhance the hair growth producing effect of the
intralesional triamcinolone. Tretinoin helps to normalize cell differentiation, and the familiar retinoid dermatitis may contribute
to the stimulation of hair growth by creating an immune response. Topical tretinoin coupled with topical minoxidil has also
showed promising results for treating alopecia areata.

KP is the most common, benign follicular keratosis. With KP, an overgrowth of protein in the skin, known as keratin,
becomes clogged within hair follicles, creating a rough, bumpy appearance to the skin. This harmless, yet sometimes
annoying condition can be managed with various topical regimens that promote hydration and remove excess keratin (for
example, Lac-Hydrin®, AmLactin®, and Carmol®). The application of salicylic acid cream can inhibit the formation of
plugged follicles. Tretinoin effectively reduces adherence among keratinized cells (Crowe & Escobar, 2003). To enhance
compliance, it is recommended to start with a low-dose and frequency of tretinoin and gradually increase, as tolerated.
Retinoid-associated dermatitis can occur quickly. Improvement of this condition is remarkably gradual and cessation of
therapy can lead to recurrence.

AN has been considered a prognostic indicator for the onset of acquired, type II diabetes. Most cases are associated with
obesity, insulin resistance, and hyperinsulinemia. AN has occasionally been linked to an underlying malignancy (Houpt &
Cruz, 2003). Topical retinoids have been used, with varying degrees of success. The synergistic combination of topical
tretinoin 0.05% at bedtime and 12% ammonium lactate (Lac-Hydrin®) lotion twice daily has shown a 85% to 95%
improvement of AN presenting on the neck, associated with obesity (Blobstein, 2003).

Dosage and Administration

Administration instructions contained in the product package insert may conflict with prescribed instructions when a drug is
prescribed for off-label use. It's important to know what the patient may read and explain the differences to the patient, prior
to prescribing off-label medications. summarizes the use for approved indications only.

Table 3.  Examples of Package-Insert for Topical Retinoid Administration Instructions

Tretinoin

Retin-A® For acne: Apply sparingly at bedtime to clean dry skin; adjust strength and frequency as tolerated and
needed.

Retin-A
Micro ®

For acne: It is recommended to apply once a day, before retiring, to the skin areas where acne lesions
appear, using enough to cover entire area, lightly.

Avita ® For acne: Apply sparingly to cleansed and completely dry skin once daily, at bedtime. If irritation develops,
may reduce the dosing frequency.

Renova® For adjunct to comprehensive skin care and sunlight avoidance programs in the palliation of fine wrinkles,
mottled hyperpigmentation, and tactile roughness of facial skin.
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>18 years: Wash face with mild soap, pat dry, and wait 20 to 30 minutes before use. Apply small amount to
cover entire affected area once daily in the pm. Do not wash face, or use other skin care products for at
least 1 hour after application. Discontinue if sensitivity, irritation, or systemic reactions occur.

Adapalene Differin®

For acne: Apply to affected areas once daily at bedtime after washing. Reduce frequency or discontinue if
prolonged or severe irritation occurs.

Tazarotene Cream Avage®

An adjunctive agent for the use in the mitigation (palliation) of fine facial wrinkling, facial mottled hyper and
hypopigmentation, and benign facial lentigines in those patients who use comprehensive skin care and
sunlight avoidance programs.

(1) Apply Avage cream once a day in the evening.

(2) In the evening, gently wash your face with mild soap. Pat your skin dry and wait 20-30 minutes before
applying Avage cream.

(3) Be sure your skin is dry before you use Avage cream.

(4) Apply only a pea-sized amount (about 1/4 inch) to your face at one time. This should be enough to
cover the wrinkled or discolored areas lightly. You can include your eyelids, if desired.

(5) Wash your hands after applying the medicine. If the cream gets on areas you do not need to treat,
wash it off.

(6) In the morning, apply a moisturizing sunscreen of SPF 15 or greater.

If you are able to become pregnant, take a reliable pregnancy test within 2 weeks before beginning
to use Avage cream to be sure you are not pregnant. If you have menstrual periods, start taking
Avage cream during a normal menstrual period. These actions help assure you are not pregnant
when you begin use. If you get pregnant while using Avage cream, stop use and contact your doctor
right away.

Use Avage cream only under the guidance of your doctor as part of a total skin care program in
which you avoid sunlight. This program should include avoiding sunlight as much as possible, using
clothing to protect you from sunlight, using sunscreens with SPF of 15 or higher, and using face
creams that add moisture to your skin.

Tazarotene Gel or Cream Tazorac®

General: Application may cause a transitory feeling of burning or stinging. If irritation is excessive,
application is recommended to be discontinued.

For Psoriasis: Apply Tazorac once a day, in the evening, to psoriatic lesions, using enough to cover only
the lesion with a thin film to no more than 20% of body surface area. The skin should be dry before
applying the gel.

For Acne: Cleanse the face gently. After the skin is dry, apply a thin film of Tazorac once a day, in the
evening to the skin where acne lesions appear. Use enough to cover the entire affected area.

Sources: Allergan (2002); NPPR (2003); PDR (2001)

Application. Although package inserts often suggest using a pea-sized amount, our dermatology practice recommends
applying 1 inch of the retinoid to the entire face on a nightly basis. This off-label application can be beneficial when
addressing conditions such as acne, photodamage, intrinsic aging, actinic keratoses, lentigines, melasma, rosacea, and
Darier's disease. By treating the entire face, efficacy can be enhanced, for the active ingredient works where it is placed.
Spot treating should be avoided. This may reasonably decrease efficacy, and can lead to a blotchy appearance of the skin.
Application should extend to the hairline and feather down along the jawline (Obagi & Bridenstine, 2000). Note: An inch is
approximately the length of your distal finger (from the DIP to the tip).

Mucous membranes, corners of the nose, mouth, and eyes should be avoided. The upper and lower eyelids should be
treated, however, if addressing photo damage or intrinsic aging. If contact with eyes occurs, rinse thoroughly with water.

Patient Education: Expectations and Precautions

Retinoids deliver a plethora of benefits to individuals of various ages. In addition to the FDA-approved indications, topical
retinoids have numerous off-label benefits and a promising future. Topical retinoids can be tailored to simultaneously
address various specific dermatologic needs of patients. The benefits of topical retinoids often outweigh the risks.
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It is important to educate patients about the possible risks, benefits, and reasonable expectations of retinoid therapy, and
address common concerns before they fill their prescription(s). Stress the differences they will find in the package insert
compared to the directions you are advising. Address the common use of off-label medications and remember to sight
current literature and case findings to support your rationale. If you are suggesting the use of a medication for off-label use,
be sure that the patient is aware of this and willing to follow your recommendations. An evidence-based approach to
medicine, consisting of clinical research, case studies, and clinical experience can provide comfort in prescribing
medications for off-label use. It also helps to practice what you preach and reassure the patient that you have personally
used off-label medications, and empathize with what he/she is likely to encounter. Encourage questions and offer guidance
throughout this process. Many subsequent "panic calls" can be avoided by providing sensible education up front.
Supplemental patient educational handouts are also helpful, to reinforce your instructions and expectations. Patients are
often overwhelmed with new regimens and advice, and can absorb a limited amount of information during their visit. It's
beneficial for them to review what you've addressed, at their convenience, when they're ready to adapt to their new routine.

To enhance compliance, it is important for the patient to expect a temporary irritation phase. This temporary irritation usually
lasts about 6 weeks, depending on the amount of damaged skin present. A person who has extensive sun damage may
peel beyond the usual 6 weeks. The peeling represents a repair of sun damage. Tingling or slight stinging upon application,
temporary increased erythema, and intermittent peeling of skin is common. Acne can actually flare initially, because
retinoids tend to reveal what's hiding under the surface. Reinforce that with prolonged use, acne and enlarged sebaceous
glands can be minimized. To help minimize the peeling during the day, advise patients to use the tips of their fingers in
circular motions, particularly in areas of movements such as around the eyes and mouth. This works well in the shower.
Advise patients to avoid picking, vigorous rubbing of the skin, or using abrasive body scrubbers or washcloths. The
damaged skin will come off when ready. Pat the skin dry, rather than rubbing.

If burning, discomfort, itching, or excessive bothersome peeling occurs, recommend taking 1 to 2 nights off of the retinoid.
Moisturize during the break and then resume the retinoid with only a broad-spectrum sunscreen (with a physical block such
as zinc oxide or titanium dioxide as the key ingredient) serving as the moisturizer. Patients should avoid missing more than
2 days of the retinoid, to minimize the duration of the irritation phase. This irritation phase can be prolonged if using
additional moisturizers (other than a sunscreen) or if more than 2 nights are missed. Decreasing the frequency of application
when treating areas such as the eyelids, neck, torso, or extremities to 2 to 3 times a week may be desired. Sensitivity and
pruritus can occur quickly. If patients find the prescribed regimen to be intolerable, encourage them to be patient and review
the numerous benefits. Decreasing the frequency to every other day or even 3 times a week can be helpful. The strength
can also be temporarily decreased until they can tolerate the addition of a retinoid. A gradual increase in the strength and
frequency can then be achieved.

Preventative, healthy practices must be encouraged. Health care providers should stress the importance of becoming "sun
smart." Sunscreens are considered the gold standard for protecting the skin from the harmful effects of UV light (Leyden,
2003). A physical UVA/UVB block from the sun, such as zinc oxide or titanium dioxide, provides the most protection.
Encourage patients to become label readers and look for one of these key ingredients when selecting a sunscreen.
Remember that damaging rays from the sun can penetrate the clouds and even glass. This underscores the importance of
applying daily sunscreens on cloudy days, and even winter months. Those people working by a window or riding in a vehicle
are also at risk. When feasible, peak hours of the sun should be avoided (10 am to 4 pm). Patients should seek shade,
when they can. Once-a-day sunscreen application is often not enough. Appropriate use should be reviewed. Exposed areas
of the skin should be protected with an appropriate sunscreen 30 minutes prior to exposure, and a second application
administered, to ensure adequate coverage. When exposed to the elements, sunscreen application is recommended to be
applied every 2 hours, and more often if sweating or swimming. A sun-protection lip balm is also beneficial. If prolonged sun
exposure is expected, such as during a vacation, discontinue use of the retinoid 1 week before the exposure and resume
upon return. With prolonged use, tretinoin protects the skin against harmful UVB and UVA rays (Bhawan et al., 1996).

At most, topical retinoids, including tretinoin, adapalene, and tazarotene, deliver minuscule amounts of active ingredient into
the circulation. Definitive links to systemic toxicity in humans are practically nonexistent. Though causation was not proven,
birth defects have occurred in two patients treated with tretinoin and one patient treated with adapalene (Akhavan &
Bershad, 2003). Avoiding these topical agents in pregnant women is advised. It is imperative to educate patients regarding
the risks, benefits, and reasonable expectations of topical retinoids. If trying to become pregnant or if pregnancy occurs,
patients should discontinue topical retinoids. The safety of topical retinoids during lactation is not known. It has been
recommended to begin therapy during a normal menstrual period (Physicians' Desk Reference, 2001) (see ).

Table 4.  Teratogenicity of Topical Retinoids

Retinol No known data are available for all-trans retinol.

all-trans retinoic acid
(tretinoin)

Pregnancy Category C; Safety in lactation is unknown (it is not known whether this drug is
excreted in human milk).

Adapalene Pregnancy Category C; Safety in lactation is unknown.

Tazarotene Pregnancy Category X; Safety in lactation is unknown.

Sources: PDR (2001); Prystowsky (2001)

If facial waxing is desired, advise patients to discontinue total use of the retinoid for 5 to 7 days prior to waxing and resume
the day after. This will prevent a brush-burn effect.
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Over-the-counter blackhead remover strips are effective; however, advise caution when using in conjunction with a retinoid.
To avoid preventable irritation, decrease the duration of application of the pore strip to the minimal duration recommended in
the package insert.

If using adjunctive topical therapies, it is often recommended to use some products in the morning only and reserve the
retinoid for bedtime. The concurrent combination of some common products can be extremely irritating, drying, and may
counteract the retinoid. Allow effects of benzoyl peroxide, sulfur, resorcinol, salicylic acid, and/or other topical agents to
subside before applying a retinoid. It is also recommended to avoid keratolytics, abrasives, astringents, drying agents, high-
alcohol containing products, spices, and lime with the use of tretinoin (NPPR, 2003).

Summary

With sensible patient education, the multitude of benefits that topical retinoid therapy can provide may be enjoyed.
Hopefully, retinoid therapy will heighten awareness of the detrimental effects of sun exposure and motivate future
generations to become "sun smart." Evidence-based medicine, current research, and case studies can arm practitioners
with the resources and guidance to effectively provide current, innovating therapies for a variety of dermatologic conditions.
With the strategic use of topical retinoids, several dermatologic conditions can be addressed concurrently.
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