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Abstract

Streszczenie

Glucocorticoids are widely used in the treatment of many diseases. They have multiple therapeutic applications mainly because
of their anti-inflammatory, immunosuppressive and antiproliferative activity. Glucocorticoids are broadly used in the therapy of
dermatological diseases. Various routes of glucocorticoids administration are known. In the treatment of skin disorders,
glucocorticoids are often administered topically. It must be noted that glucocorticoid-induced complications may occur not only
as a result of systemic treatment, but also topical application of glucocorticoids to the skin. Commonly reported cutaneous adverse
effects resulting from glucocorticoid therapy include changes in facial appearance - rounded appearance of the face, redness,
development of stretch marks, difficulty in wound healing, and easy bruising. It needs to be highlighted that glucocorticoids also
affect metabolism, water and electrolyte balance, and bones. Therefore, in addition to dermatological disorders, they may also
cause many other types of complications. As a result, a degree of caution is advised in the use of drugs of this class. In order to
reduce the risk of adverse effects, glucocorticoids should be used at the smallest effective dose for the shortest possible time.
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Glikokortykosteroidy sa lekami znajdujacymi zastosowanie w leczeniu wielu choréb. Wykorzystuje sie przede wszystkim ich
dzialanie przeciwzapalne, immunosupresyjne i antyproliferacyjne. Sa powszechnie stosowane w leczeniu choréb
dermatologicznych. Znane s3 rézne drogi podawania glikokortykosteroidéw. W leczeniu choréb skory czesto mozliwe jest
ich podawanie miejscowe. Nalezy zwrdci¢ uwage na to, ze do wystapienia powiklan moze prowadzi¢ nie tylko ogélnoustrojowe
przyjmowanie tych lekow, ale takze aplikowanie ich na skdre. Do czesto opisywanych skérnych dzialan niepozadanych
wynikajacych z glikokortykosteroidoterapii naleza: zmiany w wygladzie twarzy — zaokraglenie jej ksztaltu, zaczerwienienie,
rozwdj rozstepéw skornych, trudnoéci w gojeniu sie ran oraz latwe powstawanie wybroczyn. Trzeba pamietal, ze
glikokortykosteroidy maja réwniez wplyw na metabolizm, gospodarke wodno-elektrolitowa oraz na kosci, w zwigzku z czym
moga powodowac wiele innych - poza dermatologicznymi - powiktan. Z tego wzgledu terapie tymi lekami nalezy prowadzi¢
z ostroznoscig. Podstawowymi elementami leczenia, pozwalajacymi zredukowa¢ ryzyko dziatan niepozadanych, sa
stosowanie najmniejszej skutecznej dawki leku oraz prowadzenie terapii przez jak najkrotszy czas.

Stowa kluczowe: glikokortykosteroidy, dziatanie przeciwzapalne, steroidoterapia, mediatory zapalne
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INTRODUCTION

lucocorticoids (GCs) are steroid hormones pro-

duced predominantly in the adrenal cortex. Their

secretion is regulated by the hypothalamic-pitu-
itary-adrenal axis®.
Synthetic GCs were first introduced into clinical practice
in the 1950s%?. Glucocorticoids are used in the treatment of
many diseases, especially autoimmune disorders®, main-
ly based on their anti-inflammatory®, immunosuppressive
and antiproliferative activity®.
The main routes of administration of GCs are: oral, intra-
venous, intranasal, topical, inhaled, and intra-articular®.
Prolonged exposure to excessive amounts of GCs leads to
Cushing’s syndrome. The disorder can be caused by the
body’s own overproduction of hormones (endogenous
Cushing’s syndrome) or exogenous GC ingestion (exoge-
nous Cushing’s syndrome)®.

THERAPEUTIC USE

Glucocorticoids produce their effects via two pathways:
genomic, where the onset of response occurs within hours
or days; and nongenomic, where the onset of action is ob-
served after seconds or minutes®. Glucocorticoids are
hormones binding to receptors in the cytoplasm. After
hormone binding, the receptors act as transcription
factors. In this way, GCs produce either an increase or de-
crease in gene transcription®. The nongenomic effect of
GCs may arise from hormone binding to receptors locat-
ed on the cell membrane®, and the impact of GCs on lip-
ids in the plasma membrane®. The effects of GCs depend
on the dose used®.

Glucocorticoids, especially when administered topically, are
used predominantly in the treatment of skin disorders. They
are the primary agents in the therapy of eczema, lichen pla-
nus, and lichen simplex chronicus. Glucocorticoids are also
used after insect bites and in the treatment of burns"?.
In addition, they have therapeutic applications as adjunctive
agents in the treatment of psoriasis, chronic lupus erythe-
matosus, and seborrhoeic dermatitis. In rare cases, they can
be used to treat bullous pemphigoid and cutaneous masto-
cytosis!'V. Also, GCs are effective in controlling hirsutism
secondary to congenital adrenal hyperplasia®?. Topical GCs
help to relieve skin redness, swelling or itching. They can be
applied to the skin and mucosa‘?.

In addition to their reported benefits in dermatology, GCs
are widely used in the treatment of conditions in other
medical disciplines including pulmonary disorders such as
asthma®"?, or rheumatic disorders, especially systemic lupus
erythematosus and rheumatoid arthritis®®.

The anti-inflammatory effect of topical GCs in the treatment
of dermatological diseases is due to their activity inhibiting
the secretion of proinflammatory proteins by fibroblasts,
keratinocytes and leukocytes in the skin®. In addition, GCs
lead to a decrease in the count of multinuclear leukocytes
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and monocytes, and reduce their ability to adhere to the
vascular endothelium. Also, they cause a drop in the num-
ber of Langerhans cells and affect their antigen-present-
ing ability""?. Glucocorticoids are also known to reduce en-
dothelial permeability!'®. Other effects produced by drugs
of this class include an increase in the apoptosis of T and
mast cells, and inhibition of the processes of maturation
and recruitment, and the lifetime of eosinophils®"”. In ad-
dition, GCs inhibit the proliferation of fibroblasts and ke-
ratinocytes!?, and suppress the activity of phospholipase
A2, leading to a reduction in the synthesis of inflammato-
ry mediators?.

ADVERSE REACTIONS

Adverse effects accompanying GC treatment are asso-
ciated with the widespread distribution of GC recep-
tors in the body. Consequently, GC-based therapy pro-
duces an effect not only on target tissues, but also other
organs, resulting in the development of adverse drug
reactions"®. In addition to anti-inflammatory, immu-
nosuppressive and antiproliferative effects, GCs modu-
late carbohydrate, lipid and protein metabolism, affect
bones, and play a role in regulating water and electrolyte
balance!*!*29. The best-known potential adverse effects
of GC treatment include the development of osteoporosis
and the risk of fractures, arterial hypertension, cataract
and glaucoma, mental disorders, and an increased risk
of infections. Moreover, GC exposure can induce mus-
cle atrophy, and lead to carbohydrate and lipid metabo-
lism disorders, as well as an increase in body weight(¢22?
with central fat deposition and the development of ab-
dominal obesity. Hypercortisolism may be accompanied
by the so-called buffalo hump and filling of the supracla-
vicular fossae®. It is important to note that GCs inhibit
the hypothalamic-pituitary-adrenal axis. Consequently,
adrenal insufficiency may occur upon discontinuation of
therapy®¥. Therefore, when treatment exceeds 3 weeks,
GCs should be discontinued gradually®.

When discussing complications associated with steroid
therapy, it needs to be added that topical GCs may also trig-
ger systemic adverse effects. The risk of adverse drug reac-
tions is particularly high in children and individuals with
damaged skin barrier. In addition, the risk is further in-
creased when GCs are applied to large skin areas, in highly
vascularised regions, and under occlusion®. The risk of ad-
verse effects is also linked to the chemical structure of GCs,
and the excipient used in the formulation. The most potent
absorption can be achieved with ointments®”.
Hypercortisolism leads to a number of changes in ap-
pearance and skin complications. Characteristic signs in-
clude facial plethora (redness) and rounding (referred to
as “moon face”) resulting from the accumulation of fatty
tissue®®.

Moreover, GCs may lead to the development of purple-red
stretch marks on the skin, and impair wound healing®.
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Stretch marks associated with GC therapy are different
in appearance from those accompanying a rapid change
in body weight. They are wide and purple-red in co-
lour®”. Impaired wound healing may result from the im-
pact exerted by GCs on keratinocyte growth factor (KGF).
Under normal conditions, KGF is secreted after skin dam-
age and induces the proliferation of keratinocytes®".
Glucocorticoids may inhibit KGF production and thus in-
terfere with wound healing. The effect is both dose- and
time-dependent®?.

Steroid therapy may cause easy bruising®®?, formation of pe-
techiae®, and a decrease in the density of cutaneous blood
vessels (mediated by the angiostatic effects of GCs)®?.
Topically administered GCs may trigger contact dermatitis
as a delayed-type allergic reaction®.

Prolonged topical administration of GCs may result in ste-
roid dermatitis resembling rosacea®. Steroid dermatitis
presents as papulovesicular skin eruptions with coexisting
erythematous lesions®®.

Another potential complication of GCs is the develop-
ment of atrophic changes including telangiectasias, ero-
sions and ulcers, as well as so-called stellate pseudos-
cars®. Skin atrophy is characterised by thinning of the
skin and an increase in transparency and susceptibility
to injuries®®. With the topical application of GCs, the ar-
eas most exposed to the risk of skin atrophy are the face,
neck and cubital fossae. Skin atrophy may result from hor-
mone-induced disorders of collagen, elastin and glycos-
aminoglycan synthesis®”, as well as increased protein ca-
tabolism®?. It affects both the epidermis and the dermis.
It is also worth highlighting that GCs suppress the syn-
thesis of hyaluronate, the main glycosaminoglycan known
to play an important role in the proliferation, migration,
cell differentiation, angiogenesis, and repair processes“?.
Importantly, some of the effects of GCs may be desirable
in the treatment of certain diseases but, at the same time,
induce adverse reactions in other pathological condi-
tions. For example, on the one hand, the antiproliferative
effect of GCs brings benefits in the treatment of psoriasis.
On the other hand, though, it can induce complications
including skin atrophy“®.

Steroid therapy also adversely affects the skin’s immune re-
sponse and weakens its protective barrier function“?, po-
tentially leading to the development of skin infections®?.
Topically applied GCs may cause folliculitis, skin hyper- or
hypopigmentation, and perioral dermatitis®®. Perioral der-
matitis presents with small papular, pustular and macular
lesions located around the mouth. A point of note is that
the condition may also develop after inhaled and intranasal
administration of GCs“?.

Another complication seen with both topical and system-
ic steroid therapy is hypertrichosis, i.e. abnormal amount
of hair growth over the body. Hypertrichosis should be dif-
ferentiated from hirsutism, in which excessive hair growth
is limited to androgen-dependent areas, and which occurs

in women®?,
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Also, a relationship between steroid therapy and the de-
velopment of skin malignancies has been found. In their
study, Jensen et al. found that GC treatment correlated with
the prevalence of basal and squamous cell carcinoma, non-
Hodgkin’s lymphoma, and melanoma. The incidence of
squamous cell carcinoma and lymphoma exhibited a posi-
tive correlation with the dose of GCs, and basal cell carcino-
ma - with the duration of steroid therapy. Neither the dose
used nor the duration of steroid therapy has been shown to
contribute to the risk of malignant melanoma®?.

PREVENTION OF ADVERSE EFFECTS

Because of their potential adverse effects, GCs must be used
with caution. Nevertheless, adverse effects can be partially
prevented. Above all, however, GCs should be used only if
indications exist for the use of steroid therapy. This is be-
cause complications related to GC treatment often arise in
patients taking the drugs without any dermatological super-
vision, as some GCs are available on an OTC basis, without
a doctor’s prescription®. Furthermore, preference should
always be given to GCs with a short and medium duration
of action, such as prednisone, prednisolone or hydrocor-
tisone. If possible, topical formulations should be used as
the first choice. In order to minimise the risk of adverse ef-
fects, GCs should be used in combination with other drugs
known to produce a synergistic response. With this ap-
proach, it is possible to reduce the dose of GCs or the peri-
od of treatment®®).

The risk of adverse drug reactions increases with the dose
and duration of therapy. It must be remembered that even
small doses of GCs can lead to the development of compli-
cations. Prednisone at a daily dose of up to 5 mg used for at
least 6 months is associated with a 4.3% risk of developing
cushingoid features, while daily doses exceeding 7.5 mg in-
crease the level of risk to 24.6%. Consequently, GCs should
be used at the lowest effective dose and for the shortest du-
ration possible®.

CONCLUSIONS

Glucocorticoids exhibit a very broad spectrum of activity,
which makes them useful in the treatment of many diseases.
However, a major limitation in GC use is their potential
to induce multiple adverse effects. During GC treatment,
patients should be monitored for possible complications,
and if any adverse effects occur, appropriate management
should be initiated. Also, the recognised principles of ther-
apy with GCs should be followed, so that the risk of adverse
effects can be, at least partially, eliminated.
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