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Abstract: Glucocorticosteroids are anti-inflammatory drugs, whose prolonged administration at high
doses induces various adverse effects, such as the suppression of the hypothalamic-pituitary-adrenal
axis and iatrogenic Cushing syndrome. Cutaneous side effects, such as skin atrophy, striae distensae,
telangiectasia, acneiform eruption, purpura, rosacea-like eruption can be the result of both systemic

and topical administration. The aim of this article is to emphasize the clinical aspects of cutaneous
adverse effects induced by a prolonged administration of glucocorticosteroids.

INTRODUCTION

Glucocorticosteroids represent a group of drugs with
anti-inflammatory  properties, used in the treatment of
inflammatory, allergic and immunologic conditions, associated
with multiple side effects.(1) In addition to their anti-
inflammatory  property, other roles (anti-proliferative,
vasoconstrictive  and  immunosuppressive)  had  been
demonstrated.(2) Their administration can be intravenous, oral,
topical, intralesional, intraarticular, intramuscular and
inhalation.(1)

The structure of the glucocorticosteroids contains the
sterane nucleus, composed of four condensed cycles: three
hexane cycles and one pentane cycle. These drugs can be
differentiated by glucocorticoid potency, mineralocorticoid
effects, time of action and clearance. Systemic
glucocorticosteroids  can  be  short-acting  (cortisone,
hydrocortisone), intermediate-acting (prednisone, prednisolone,
methylprednisolone, triamcinolone) and long-acting
(dexamethasone, betamethasone).(3) Cortisol (hydrocortisone)
is the major natural glucocorticoid produced in the adrenal
cortex.(4) Topical products are derived from hydrocortisone and
their skin penetration property, the lipophilic characteristic, the
solubility and the influence on the glucocorticoid receptor from
the basal keratinocyte layer are related to their chemical
structure.(3)

The aim of this article is to bring into attention the side
effects involving the skin induced by corticotherapy.

A prolonged administration of systemic and topical
glucocorticosteroids may be responsible for the development of
iatrogenic (or exogenous) Cushing syndrome (by suppressing
the hypothalamic-pituitary-adrenal (HPA) axis) which is the
most  frequent clinical form of hypercortisolemia.(5,6)
Moreover, it is important to differentiate it from endogenous
Cushing syndrome, which is caused by a pituitary or an ectopic
hyper-secretion of adrenocorticotropic hormone (ACTH) or by
an excessive production of cortisol from the adrenal glands.(7)

Regardless of the etiology, the cutaneous
manifestations of Cushing syndrome are affined (6) and consist
of purpura, atrophy, striae, telangiectasias, pseudoscars,
acneiform eruption, rosacea-like eruption, perioral dermatitis,
facial plethora, delayed wound healing.(3) In addition, the
redistribution of the adipose tissue within specific areas, such as

the face, nuchal and supraclavicular regions contributes to the
appearance of Cushingoid aspect, described as “moon facies”
and “buffalo hump”.(7) Facial plethora (facial erythema)
accompanies the clinical picture. Some of these effects are
mediated through the glucocorticoid receptor from the basal
layer of the epidermis, through the inhibition of keratinocytes
growth factor and through collagen gene expression.(8)

A prolonged use of topical steroids can determine the
appearance of localized atrophy, telangiectasias and
hypopigmentation confined to the site of application.(3)
Moreover, depending on various factors, the topical product
may penetrate the skin and reach the bloodstream, thus
producing HPA axis suppression, iatrogenic Cushing syndrome
and adrenal suppression.(9-13)

First of all, the stratum corneum has a protective role,
which hinders the penetration of the drug, especially in regions
where skin thickness is maximum, such as palmoplantar area.(9)
In contrast, other regions like the mucous membranes, scrotum,
vulva and eyelids, where the skin is thinner, are more
susceptible to become affected by localized cutaneous
effects.(9) It also contributes to an enhanced absorption in the
blood.(9) Moreover, the skin folds offer conditions for a higher
penetration as stratum corneum is thinner, humidity is higher,
permits natural occlusion and local temperature is higher.(14)

When the cutaneous protective barrier is abnormal, as
in the case of a patient suffering from a skin condition
characterized by erosions, inflammation or desquamation, the
risk of percutaneous absorption is increased.(9,10) Depending
on their potency, locally applied steroids are classified into
seven groups, based on skin blanching property (vasoconstrictor
capacity).(9) The most potent class (class 1- Ex: clobetasol
propionate) is associated with a higher probability to induce
systemic side effects.(9)

Other important factors that interfere with the
likelihood of systemic effects are the chronic administration,
especially the one involving large areas of the body, the use of
corticosteroids at an increased concentration, the application of a
great amount of the product, the type of the vehicle used
(especially ointments) or the occlusive application.(9,10,14) The
risk of systemic side effects is smaller when only a small region,
such as the face, is topically treated.(15,16) In contrast to an
adult, a child is more prone to develop HPA suppression and
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systemic effects, taking into consideration that he has a greater
body surface area-to-weight ratio.(9,10,14,17)

Cutaneous adverse effects of corticosteroids

1. Atrophy

Both epidermis and dermis are affected by atrophy
when using corticosteroids.(7) In the epidermis, the proliferation
of the keratinocytes is inhibited.(14,18,19) In the dermis, the
production of collagen 1 and 3 is diminished, as well as the
synthesis of the hyaluronic acid from the extracellular
matrix.(14,18,19)  The  fibroblast  activity = becomes
abnormal.(14,18,19) Clinically, it presents as fragile, transparent
skin with a “cigarette-paper” aspect, especially in intertriginous
areas (axillae, groin) and genitals, where the penetration of the
topical steroid is higher compared to other body regions (figure
n0.1).(20) In Cushing syndrome, atrophy of the dorsal part of
the hands and elbows appears more frequently in children.(7) In
the genital region, skin disorders that can mimic steroid-induced
atrophy are lichen sclerosus and age-induced atrophy.(18,21)

Figure no. 1. Atrophy and striae distensae after systemic
corticotherapy _

2. Striae distensae
Striae distensae are linear bands of wrinkled, fibrotic
and erythematous skin arranged perpendicular to the skin
tension lines (figures no. 1,2).(14,22) They appear related to
mechanical stress and injury of the dermis, in the context of
endocrinological anomaly, as the activity of the fibroblast is
disrupted and the amount of collagen decreases.(23)
Inflammation predominates in the initial phase and lately, thin
collagen fibers are deposited following the lines of mechanical
stress, as scar tissue.(14,24)

Clinically, the differentiation from those encountered
in obesity, pregnancy or rapid growth is based on colour and
dimension.(7,25)

Figure no. 2. Striae distensae after prolonged topical
corticotherapy (Courtesy of dr. Citilin Popescu)

¥

violaceous and exceed one cm in diameter whilst the striae
associated with  other causes are pink-silvery and
narrower.(7,25) Ulceration and dehiscence may complicate the
lesions, especially in patients treated with anti-endothelial
growth factor therapy, which contributes to impaired wound
healing.(26)

In iatrogenic Cushing syndrome striae can extend over
large portions of the body (13), but in case of topical steroids the
lesions appear in the treated area.

3. Acneiform eruption

Usually, it appears after systemic use of
glucocorticosteroids. The clinical picture consists of an eruption
that involves the upper back, upper extremities, face and
cervical region as multiple red monomorphic papules and
pustules (figure no. 3).(3,7)

Figure no. 3. Acneiform eruption in a patient taking
systemic corticotherapy (Courtesy of dr. Raluca Popescu)

Topical products may favour the development of
localized lesions.(16) The differential diagnosis includes other
drug-induced acneiform eruptions (isoniazid, anabolic steroids,
bromides, epidermal growth factor receptor inhibitors,
phenytoin etc), occupational acne (cutting oils, chlorinated
aromatic hydrocarbons) and tropical acne (induced by high
temperatures).(27)

4. Telangiectasias

The lesions result from stimulation of nitric oxide
release from the dermal endothelial cells, which produces an
abnormal  dilatation of the arterioles and the
capillaries.(14,19,28) Clinically, telangiectasias present as
erythematous small sized vessels visible on the skin.(29)
Differential diagnosis may include hereditary hemorrhagic
telangiectasia, spider angioma, poikiloderma of Civatte or sun-
induced telangiectasias, mastocytosis (telangiectasia macular
eruptive perstans), autoimmune diseases (CREST syndrome that
consists of calcinosis, Raynaud phenomenon, esophageal
dysmotility, sclerodactyly, and telangiectasia).(29)

5. Rosacea-like eruption

This type of eruption usually appears after chronic use
of topical steroids on the face and resembles rosacea.(30) It
consists of redness, telangiectasias, thinner skin, sometimes
admixed with papules and pustules, involving the central part of
the face (figure no. 4).(30).

Figure no. 4. Rosacea-like eruption (atrophy, telangiectasias,
papules and pustules) after abusive use of a potent topical
corticosteroid on the face (Courtesy of dr. Raluca Popescu)

Moreover, after cessation of topical corticosteroid
administration, the lesions tend to worsen, condition described
as “topical steroid dependent face”.(16,31)
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Other causes of drug-induced rosacea-like eruption,
such as topical immune modulators, epidermal growth factor
inhibitors, vitamin B complex and vitamin D, calcium channel
blockers, must be ruled out.(30)

6. Perioral dermatitis

This disorder is similar to the rosacea-like eruption,
with erythematous follicular papules and pustules on a red
background surrounding the mouth in individuals that overuse
topical steroids on the face (figure no. 5).(14)

Figure no. 5. Perioral dermatitis after
corticotherapy. (Courtesy of dr. Raluca Popescu)

topical

It can also be triggered by inhaled corticosteroids.
Women are more frequently affected, but the condition can
occur as well in children and men.(14,32) Other cutaneous
eruptions such as cutaneous lupus erythematosus, irritative
contact dermatitis, lupus miliaris disseminatus faciei, seborrheic
dermatitis should be excluded.(33)

7. Purpura

Corticosteroid-induced purpura is a consequence of
the loss of support around vessels from damaged collagen,
dermal atrophy, which contribute to vascular wall
fragility.(14,19,34) Clinical examination reveals purpuric
macule and patches that can appear after minor trauma (figure
no. 6).(35)

Figure no. 6. Purpura and pseudoscars after topical

Other drugs, such as sulfonamides, thiazide diuretics,
phenothiazines, furosemide have been associated with purpuric
and hemorrhagic eruptions.(36)

8. Pseudoscars

Pseudoscars may appear on the background of
atrophic skin with purpura and telangiectasia, mimicking actinic
purpura of Bateman in older patients.(14) The lesions can have a
stellate irregular shape, being commonly distributed over the
extremities (figure no. 6).(14)

9. Delayed wound healing

Various factors are involved in delayed wound
healing. First of all, epidermal atrophy and impaired
reepithelization are the results of the steroid on the
keratinocyte.(14,37) Moreover, dermal atrophy and striae are the
consequence of decreased collagen production and intercellular
matrix and telangiectasia and purpura appear because of the loss
of support around vessels.(14,37) There is also a defect in the
angiogenesis, regarding granulation tissue synthesis.(14,37)

10. Hypopigmentation

It may be the result of topical applied steroids due to
their melanopenic property.(16) It may appear as a depigmented
or hypopigmented macules at the site of chronic application that
can resemble vitiligo or postinflammatory hypopigmentation
(figure no. 7). The lesion can also be induced by intralesional or
intraarticular administration of corticosteroids.

Figure no. 7. Hypopigmentation after topical corticotherapy.
(Courtesy of dr. Catalin Popescu)

11. Hair disorders
Cushing syndrome may manifest as telogen effluvium,

with diffuse hair loss.(38) Moreover, vellus hairs can
accompany skin findings of “cushingoid aspect”.(14)

12. Predisposition to cutaneous infections

Corticosteroids, through immunosuppressive
properties, create favourable conditions for the development of
various skin infections: pityriasis versicolor, dermatophytoses,
candida infections.(14) Tinea incognito defines the abnormal
aspect of a typical lesion of mycosis (tinea, which is initially
described as an annular slightly elevated erythematous scaly
plaque), after using topical steroids. Diaper dermatitis locally
treated with local steroids for a long period may suffer
granulomatous transformation, a disorder known as “granuloma
gluteale infantum”.(14)

CONCLUSIONS

The identification of the cutaneous adverse effects
induced by glucocorticosteroids has a major importance in the
dermatological practice.
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