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Effects on the gastrointestinal tract. It has long been con-

sidered that treatment with corticosteroids might lead to peptic

ulcers. Some years ago a review of the data then available sug-
gested that since an ulcer developed in 1% of control patients not
receiving corticosteroids, the 2% incidence for patients receiving
corticosteroids did not warrant the prophylactic use of anti-ulcer
drugs in all patients.* Others have found little evidence of an in-
creased risk of peptic ulcer produced by corticosteroids alone al-
though there is some increased risk when using them with

NSAIDs.2 A later cohort study® found a modest increase in risk

of gastrointestinal bleeding with current use of corticosteroids,

which increased when NSAIDs were also used. It has been sug-
gested that it might be prudent to avoid such combination thera-
py whenever possible.*

Doubt has therefore been cast on the prophylactic value of anti-

ulcer therapy given with corticosteroids. If an ulcer does devel-

op and there is good reason to continue treatment then cortico-
sterloids may be continued along with some form of ulcer thera-
py.

There have been several reports of corticosteroids being associ-

ated with gastrointestinal perforation.®° There is a risk that the

anti-inflammatory properties of corticosteroids may mask the
signs of perforation and delay diagnosis with potentially fatal re-
sults.
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Effects on growth. Corticosteroids impair normal growth in
children when given systemically,*2 and although alternate-day
therapy may reduce the effect on growth it does not abolish it.
There has been some concern about possible effects of inhaled
corticosteroids on growth.# Some studies have not found an ef-
fect of inhaled corticosteroids on growth if doses are modest,
even when treatment is prolonged.>>® Others have found that in-
haled corticosteroids, particularly in high doses, do have some
effect on growth parameters,>”1 but it is unclear whether this
has long-term effects on the child’s ultimate height, and the alter-
native in children requiring such high-dose therapy is likely to be
an oral corticosteroid, with its consequent effects. Some stud-
ies, 12 in children with mild to moderate asthma, have suggest-
ed that a small reduction in growth velocity may occur in the first
year of treatment, but that it then normalises and adult height is
not adversely affected. Nonetheless, in the light of the increasing
number of studies suggesting some effects of inhaled or intrana-
sal corticosteroids on growth the FDA has required the inclusion
of awarning in US labelling that such products may slow growth
rates. For a suggestion that inhalation of a single dose of budes-
onide in the morning had less effect on growth than twice daily
dosage, see Administration, p.1521.
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Effects on immune response. Owing to their immunosup-
pressant effect, giving corticosteroids in doses greater than those
required for physiological replacement therapy is associated with
increased susceptibility to infection, aggravation of existing in-
fection, and activation of latent infection. An additional problem
is thatEhe anti-inflammatory effect of corticosteroids mgy mask
symptoms until the infection has progressed to an advanced
stage; the altered response of the body may also permit the bi-
zarre spread of infections, frequently in aberrant forms, such as
disseminated parasitic infections. The risk is greater in patients
receiving high doses, or associated therapy with other immuno-
suppressants such as cytotoxic drugs, and in those who are al-
ready debilitated. Children receiving high doses of corticoster-
oids are at special risk from childhood diseases, such as
chickenpox, but vaccination with living organisms is contra-in-
dicated since infection may be induced (killed vaccines or tox-
oids can be given but the response may be reduced).
This increased susceptibility to infection and masking of symp-
toms may also be caused by topical or local corticosteroid thera-
py. Thus, topical application to the skin has led to unusual chang-
es such as atypical ringworm infection. Fungal infections
(particularly candidiasis), generally restricted to the mouth and
throat, are associated with corticosteroid inhalations. Severe
damage to the eye has followed the ocular use of corticosteroids
in herpetic infections, and a generalised spread of herpes infec-
tion may follow application to the mouth in the presence of her-
pes infection.
Conversely, the effect of corticosteroids on the symptoms and
course of some infections may be life-saving (see Infections, un-
der Uses and Administration, below). Before embarking on a
long-term course of corticosteroid therapy general measures for
the reduction of risk of infection include a diligent search for ac-
tive or quiescent infection and, where appropriate, prevention or
eradication of the infection before starting, or giving chemo-
prophylaxis during corticosteroid treatment.

Effects on lipid metabolism. Glucocorticoids have potent ef-
fects on lipid metabolism, facilitating the effects of growth hor-
mone and endogenous stimulants of lipolysis. As a result they
increase both high- and low-density lipoprotein cholesterol con-
centrations in the blood.

On prolonged use glucocorticoids also have a dramatic effect on
body fat distribution, resulting in the characteristic Cushingoid
appearance of moon face, and increased fat at the back of the
neck and supraclavicular area.

Effects on mental state. Mental disturbances caused by cor-
ticosteroids include depression, mania, euphoria, and delirium.
Psychotic symptoms, insomnia, and hyperactivity have also been
reported in children and adolescents treated with inhaled, oral,
and intravenous corticosteroids.? The risk of adverse effects ap-
pears to be dose-related, but there are reports of cases associated
with very low dosages. Reversible impairment of memory has
been associated with intravenous methylprednisolone.*®
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Effects on the neonate. Various adverse effects have been re-

ported in premature neonates given corticosteroids, see under
Dexamethasone, p.1526.
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Effects on the nervous system. Paraesthesia, usually local-
ised to the perineum, has been associated with intravenous use of
dexamethasone sodium phosphate’* and hydrocortisone sodium
phosphate,® but not with hydrocortisone sodium succinate.? De-
scriptions of this reaction include itching, burning, tingling, and
severe pain. It can begin within seconds of giving the injection,

and clear within minutes of stopping. This reaction appears to be
caused by the corticosteroid phosphate ester itself, and clears in
the time it takes for the drug to be hydrolysed. It has been sug-
gested that the reaction can be abolished or avoided by giving the
drug as a dilute solution, over at least 5 to 15 minutes.>*
Epidural lipomatosis (fat deposition around the spinal cord) is a
rare complication of systemic corticosteroids.® It has been asso-
ciated with both high daily doses (more than 30 mg prednisone
daily) and lower doses given over several years. The onset of
symptoms is usually gradual, ranging from 6 months to more
than 20 years after beginning corticosteroid use. Spinal cord
compression causes back pain radiating to the lower limbs, and
severe neurological complications can develop. The lipomatosis
may regress or disappear after the corticosteroid is withdrawn or
the dose is lowered, but patients with myelopathy or rapidly pro-
gressive neurological deficit may need emergency surgery.
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Effects on the pancreas. Acute pancreatitis has been associ-

ated with corticosteroid use,*® although evidence supporting the

association has been challenged on a number of grounds, both
clinical and experimental 2
1. Nakashima Y, Howard JM. Drug-induced acute pancreatitis.
Surg Gynecol Obstet 1977; 145: 105-9.

2. Banerjee AK, et al. Drug-induced acute pancreatitis: a critical
review. Med Toxicol Adverse Drug Exp 1989; 4: 186-98.

3. Felig DM, Topazian M. Corticosteroid-induced pancreatitis. Ann
Intern Med 1996; 124: 1016.

Effects on the skin. Topical corticosteroids are associated with
a number of local adverse effects on the skin, principally due to
their antiproliferative effects on keratinocytes and fibroblasts
(leading to skin thinning and atrophy), and to possible interfer-
ence with the skin flora (leading to increased risk of superinfec-
tion or opportunistic infection).! Skin thinning is more likely if
corticosteroids are applied under occlusion (this is especially true
of halogenated corticosteroids, which are more resistant to inac-
tivation by enzymes in the epidermis). Striae, which occur usual-
ly in intertriginous areas such as axillae and groin where skin is
thin, moist, and occluded, are the most readily appreciable man-
ifestation of skin atrophy, and are irreversible, unlike more minor
degrees of atrophy. Other local adverse effects include tel-
angiectasias and purpura.t Acneform pustules at the site of appli-
cation have occurred.
The balance between benefit and the likelihood of local or sys-
temic adverse effects on topical application of corticosteroids
will depend on the chemical structure of the drug (i.e. its li-
pophilicity and resistance to enzymic degradation), the formula-
tion of the vehicle, the way in which it is applied, and the nature
of the skin to be treated.*
Skin thinning, bruising, and purpura have also been reported in
patients receiving inhaled corticosteroids.* There have been a
few case reports of eczematous and erythematous lesions of the
facesand body, and urticaria, following inhalation or intranasal
use.
The adverse skin effects arising from systemic corticosteroids
also include striae and skin thinning as well as acneform erup-
tions. Somewhat counter-intuitively a case-control study has
suggested an increased risk of Stevens-Johnson syndrome or tox-
ic epidermal necrolysis in patients receiving corticosteroids, par-
ticularly in the period shortly after beginning therapy.®
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Effects on the voice. Dysphonia is associated with inhaled
corticosteroids.! Although oropharyngeal candidiasis and dys-
phonia may occur at the same time, many patients with dyspho-
nia do not have candidiasis, and the two conditions do not appear
to be directly related. The cause of this dysphonia has not been
fully explained, but clinical investigations have found changes
including bowing of the vocal cords due to bilateral adductor
myopathy, mucosal changes, and supraglottic hyperfunction.

1. Lavy JA, et al. Dysphonia associated with inhaled steroids. J

Voice 2000; 14: 581-8.

Hypersensitivity and anaphylaxis. There have been occa-

sional reports of hypersensitivity reactions, and sometimes
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