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Abstract
Glucocorticosteroids are indispensable agents in the
treatment of mucocutaneous immune-mediated diseases
because of their anti-inflammatory and immunosuppressive properties. Short-term use of glucocorticosteroids is
relatively safe, but long-term use may have serious adverse effects. Prednisone is the glucocorticosteroid most
widely used systemically. It is inexpensive, and because of
its intermediate duration of activity the risk of suppression
of the hypothalamic-pituitary-adrenal axis is reduced.
Abrupt discontinuation of long-term glucocorticosteroid
may cause withdrawal symptoms including malaise, lowgrade fever and mood alterations, and at times may allow the
return of the acute symptoms of the disease. Accordingly,
termination of long-term use of glucocorticosteroids
should be done gradually by tapering down the dose.
This appraisal discusses core mechanisms of action
of glucocorticosteroids and describes the appropriate
dosage regimens of the drug in relation to immune
mediated oral diseases.
Key words: Prednisone, hypothalamus pituitary adrenal
axis, cortisol
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ACRONYMs
AP-1:

activator protein

ACTH: adrenocorticotropic hormone
CRF:

corticotropin-releasing factor

HPA:

hypothalamic-pituitary-adrenal axis

NF:

nuclear factor κβ

Introduction
Endogenous cortisol (hydrocortisone), is a glucocorticoid
physiologically produced by the adrenal gland cortex. It
functions as a regulator of protein, carbohydrate and lipid
metabolism, and of inflammatory and immune reactions.
The production of cortisol is induced by pituitary
adrenocorticotropic hormone (ACTH) which itself is under
the positive control of hypothalamic corticotropin-releasing
factor (CRF). In turn, cortisol controls the secretion of
pituitary ACTH and hypothalamic CRF via negative
feedback loops (Figure 1).2 Under basal conditions, the
adrenal cortex secretes 20-30mg of cortisol per day in
a circadian rhythm, most in the early morning before
waking, with secretion diminishing during the course of
the day. Under conditions of stress, cortisol production
may reach 200-300mg per day.3 Changes in the pattern
of sleep may affect the circadian rhythm and hence the
cycle of cortisol secretion.2
Ninety percent of cortisol is carried in a protein-bound form
in the plasma, most of it bound to α-globulin (transcortin),
the rest to albumin. The remaining 10% of plasma cortisol
is free and this is the active fraction of the steroid that enters the target cells and exerts the biological effects. The
plasma half-life of cortisol is somewhat more than one hour,
and the tissue half-life is less than 12 hours (Table 1).2,3
As plasma transcortin is fully occupied by endogenous
cortisol, exogenous glucocorticosteroids bind with lowaffinity to albumin which can carry substantial amounts,
raising the plasma level above the physiological range of
glucocorticosteroids.1,3 The resulting negative feedback inhibits secretion of CRF and ACTH with suppression of the
hypothalamic-pituitary-adrenal (HPA) axis, which in turn
suppresses the physiological activity of the adrenal cortex,
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a single morning dose of a relatively short-acting agent,
or by using an intermediate-acting agent on alternate
mornings. With the reduction of the exogenous glucocorticosteroids, substantial functional recovery of the adrenal
cortex occurs on the day ‘off’, reducing the risk of development of adrenal cortex insufficiency.3

Hypothalamus

CRF

Mechanism of action of
corticosteroids

Anterior
Pituitary

Glucocorticosteroids enter cells passively and bind to
cytoplasmic receptors, forming a receptor-steroid complex
which translocates to the nucleus and there interacts with
specific DNA sequences, regulating the expression of gene
encoding proteins that function as biological modulators.
The interaction with transcription factors such as activator
protein (AP)-1 and nuclear factor (NF)-κβ, downregulates
cytokine production and inflammatory processes.1,4,6

ACTH

ADRENAL
GLAND

CORTISOL
Figure 1: Schematic representation of the hypothalamus-pituitary-adrenal axis.

making it liable to atrophic changes, with secondary adrenal insufficiency. The degree of such secondary adrenal
cortical insufficiency is unpredictable but is related to the
dose, duration of use and to the potency of the exogenous
glucocorticosteroid, and may persist for more than nine
months after cessation of use of the drug.2
Subjects with adrenal cortical insufficiency secondary to
the use of medicinal glucocorticosteroids have a reduced
capacity to tolerate stress, and should therefore be
given supplemental doses of glucocorticosteroids during
stressful infectious or surgical events.4 However, recently
it has been stated, that for patients at risk of adrenal
suppression owing to corticosteroid treatment, and
who are undergoing dental or oral surgical procedures
under either local or general anaesthesia, corticosteroid
supplementation is not necessary.5
Adrenal insufficiency secondary to medicinal glucocorticosteroids may be minimized by using, whenever possible,

Structurally, all glucocorticosteroids share a basic
cyclopentenophenanthrene
ring.
Modifications
to
this basic steroid ring structure bring about different
mineralocorticoid (sodium retention properties), antiinflammatory or immunosuppressive effects and each
modified steroid has a different biological half-life.
Hydrocortisone has substantial mineralocorticoid capacity,
but the synthetic glucocorticosteroids prednisone and
prednisolone exert only a slight sodium retention effect,
and methylprednisolone has none at all (Table 1).2
The synthetic cortisone-analogue prednisone is converted to biologically active prednisolone by the enzyme
11β-hydroxysteroid-dehydrogenase-1 (11β-HSD1) in the
liver, but also in adipose tissue, brain, fibroblasts, muscles
and immune cells.7-9 Any patient with disease of these tissues and in whom this conversion is likely to be impaired
should, if treatment is necessary, receive prednisolone
rather than prednisone.
Short-term treatment with glucocorticosteroids may
arbitrarily be defined as treatment lasting no more than
three to four weeks, while long-term treatment lasts over
a period longer than four weeks, and may continue for
months or years.3 Short-acting glucocorticosteroids are
effective for 8-12 hours, intermediate-acting for 24-36
hours and long-acting for more than 48 hours (Table 1),1,2

Table 1: Glucocorticoid properties. This table compares the range of action and the posology (study of doses) of short, intermediate
and long-acting corticosteroid agents.2,26
Anti-inflammatory
properties

Sodium retaining
properties

Tissue half-life
(days)

Plasma half-life
(min)

Approximate
equivalent dose
in mg

0.8

0.8

<½

30

25

1

1

<½

90

20

Prednisone

4

0.8

<1½

60

5

Prednisolone

4

0.8

<1½

200

5

Methylprednisolone

5

0.5

<1½

180

4

Triamcinolone

5

0

<2

200

4

Betamethasone

25

0

<3

200

0.60

Dexamethasone

30

0

<3

200

0.75

Agents
Short-acting
Cortisone
Cortisol
(hydrocortisone)
Intermediate-acting

Long-acting

<
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but the biological activity gradually diminishes as the agent
is metabolised. Prednisone is the most commonly used
medicinal glucocorticosteroid because it is effective over
a wide range of clinical conditions, it is inexpensive, is
well tolerated, has minimal mineralocorticoid effect and is
suitable for both short- and longer-term treatment.3

Anti-inflammatory and
immunosuppressive effects of
glucocorticosteroids
At physiological concentrations, glucocorticosteroids have
little anti-inflammatory effect, but at medicinal (supraphysiological) concentrations, they affect the functions of biomembranes including those of endothelial cells, mast cells
and monocytes, and of lysosomes (Table 2).1,3,4 The production of pro-inflammatory cytokines, inflammatory mediators
and other inflammatory factors are also reduced, further
suppressing the inflammatory processes (Table 3).1,3,4
Table 2: Effects of medicinal doses of glucocorticoids on
membranes.3,6

•

•
•
•

On endothelial cell membranes
Inhibition of vascular permeability leading to:
∙∙ reduction in oedema
∙∙ reduction in intercellular migration of leukocytes
∙∙ reduction in fibrin deposition

--

On mast cell membranes
-- Inhibition of mast cell degranulation leading to reduced
release of mast cell–derived inflammatory mediators (i.e.
histamine, serotonin)
On monocyte cell membranes
-- Leading to inhibition of monocyte functions
(i.e. migration, phagocytosis)
On lysosomal membranes leading to
-- Inhibition of release of hydrolytic enzymes
-- Inhibition of fusion of lysosomes and phagocytic vacuoles.

Table 3: Inflammatory modulation effects of medicinal doses of
glucocorticoids, listing the actions on the inflammatory mediator
cascade.3,6

•
•
•
•
•

Inhibition of expression of major histocompatibility complex
(MHC) class II molecules in response to interferon stimulation
Inhibition of upregulation of expression of adhesion molecules
in response to inflammatory stimuli (i.e. neutrophils, endothelial
cells)
Inhibition of secretion of complement components
Decreased production of prostaglandins
Decreased production of proinflammatory cytokines (i.e.
IL-1, IL-6, TNF-α)

Physiologically, glucocorticosteroids have a regulatory
effect on the number of lymphocytes in the peripheral
blood, but medicinal concentrations of glucocorticosteroids
may lead to an accumulation of T lymphocytes and to a
lesser extent of B lymphocytes in lymphoid tissue at the
expense of the peripheral blood, resulting in a transient
lymphopenia.10 The immunosuppressive effects of medicinal
glucocorticosteroids are listed in Table 4.
Table 4: Immunosuppressive effects of medicinal glucocorticoids.10

•
•
•

Inhibition of production of certain cytokines (IL-2) with
consequent inhibition of T cell activation
Inhibition of cytotoxic CD8+ T cell responses
Inhibition of helper CD4+ T cell responses

Side effects of systemic medicinal
glucocorticosteroids
The side effects of short-term glucocorticosteroid prescribed for the treatment of oral manifestations of immunopathogenic mucocutaneous diseases are spontaneously reversible, but those of long-term administration are
more serious, and may be long lasting (Table 5).11,12 Some
subjects are at greater risk of the side effects as, for example those with liver disease who do not have the capacity to adequately metabolize the drug, and those with
hypoalbuminemia who will have increased levels of free
serum glucocorticosteroids.3
Table 5: Frequent side effects of systemic medicinal glucocorticoid
administration. Note: while some side effects appear similar, longterm side-effects are more severe3,11,12
Short-term administration

•
•

Weakness
Fluid retention

Long-term administration

•
•
•
•
•
•

Suppression of the HPA axis
Infection
Cataract, glaucoma
Cushingoid changes, obesity
Hyperlipidaemia
Mood and personality
changes

•
•
•
•
•
•
•
•
•

Hyperglycaemia
Mood changes, insomnia

Osteoporosis
Peptic ulcer, nausea, vomiting
Hyperglycaemia
Weight gain
Muscle atrophy
Growth retardation in
childhood
Hypertension

Postmenopausal women, and elderly subjects with
decreased physical activity, are inherently vulnerable
to osteoporosis, and consequently are at greater
risk of developing osteoporosis from medicinal
glucocorticosteroids.3 If the step-wise reduction in dosage
after long-term use of medicinal glucocorticosteroids
is too rapid, some subjects will experience withdrawal
symptoms which may include arthralgias, headache,
mood changes, lethargy and nausea.3
After discontinuation of long-term treatment with
glucocorticosteroids, full recovery of adrenal cortical
function may take up to a year. When stressful events,
such as surgical procedures, are anticipated, or arise
unexpectedly (infections, physical or mental trauma,
dehydration), supplemental doses of glucocorticosteroids
may be needed.3 However, the severity of suppression of
the HPA-axis (Figure 1) varies from case to case and the
time required for its functional recovery after discontinuation
of the steroid also varies unpredictably.4
Some contraindications for the use of glucocorticosteroids13
are shown in Table 6. It is noteworthy that HIV infections
or even AIDS are not contraindications to the use of shortterm glucocorticosteroids.3
Table 6: Some contraindications to the use of systemic
medicinal glucocorticoids.13

•
•
•
•

Systemic fungal infections
Active tuberculosis
Active peptic ulcer disease
Psychosis or severe
depression

•
•
•

Acute glomerulonephritis
Myasthenia gravis
Chronic liver disease
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Table 7: Selected systemic glucocorticoid preparations available in South Africa.26 Most require prescriptions.
Active Agent

Tablets/Suspensions

Injections

Betamethasone

0.5mg tablets (Celestone®m; Betanoid®h)

3mg/mL (Soluspan®m)

0,6mg/5mL suspension (Betanoid®h;
Steromien®h)

4mg/mL (Betanoid®h; Lenasone®h; Pharma-Q
Betamethasone®n)
4mg/mL (Decasone®h; Dexona®o; MylanDexamethasone®p; Pharma-Q Dexamethasone®n)

Dexamethasone
Hydrocortisone

10mg tablets (Covocort®g)

100mg/2mL (Solu-Cortef®q; Cortaject®h)
500mg/4mL (Solu-Cortef®q)

Methylprednisolone

4, 16mg tablets (Medrol®q)

40,80mg/mL (Depo-Medrol®q)
40mg/mL, lidocaine hydrochloride
10mg/mL (Depo-Medrol®q with Lidocaine)
40mg/mL, 125mg/2mL, 500mg/8mL, 1g/16mL (SoluMedrol®q)
500mg/ 8mL (AP-Methylpred®h)
40mg, 500mg, 1g/ vial (Mylan-Methylprednisolone®p)

Prednisone

5mg tablets (Panafcort®g; Meticorten®c; Be-Tabs
Prednisone®r; Trolic®s)
20mg tablets (Pulmison®t)
5mg/mL suspension (Pulmison®t Paediatrict)

Prednisolone

5mg tablets (Lenisolone®h; Prelone®g)
15mg/5mL suspension (Aspelone®h; Adcoprednisolone®g Preflam®e; Prelone®g)

MSD South Africa, Midrand, South Africa; hAspen Pharmacare, Woodmead, South Africa; nPharma-Q, Johannesburg, South Africa;
Zydus Healthcare SA, Potchefstroom, South Africa; pMylan South Africa, Modderfontein, South Africa; gAdcock Ingram, Bryanston,
South Africa; qPfizer South Africa, Sandton, South Africa; rRanbaxy (Sun Pharma), Centurion, South Africa; sGulf Drug Company,
Mount Edgecombe, South Africa; tBoehringer Ingelheim Pharmaceuticals, Randburg, South Africa; eCipla SA, Bellville, South Africa

m
o

General principles of treatment
with glucocorticosteroids
There are no strict evidence-based guidelines for the use of
glucocorticosteroids in the treatment of immune mediated
blistering, erosive or ulcerative oral diseases. Whether to
use topical or systemic agents, and the dosages and
durations of the drug regimens to be prescribed, are
decisions based largely on expert opinion and on personal
experience, with attention to several basic rules.1 Despite
the wide range of agents available (Table 7) intermediate
acting prednisone remains the systemic drug of choice
in oral mucosal diseases, since it has little undesirable
mineralocorticoid effect.1,3,4
A wide range of glucocorticosteroids for topical use is
available, each having specific degrees of potency, and
different durations of activity (Table 8). Most oral mucosal
diseases requiring the use of topical application or sublesional injections of glucocorticosteroids can be satisfactorily managed with quite a small spectrum of agents, as
will be outlined below.
In severe acute cases of immune mediated blistering,
desquamative, erosive or ulcerative oral diseases, treatment can start with a dosage of prednisone of 1-1.5mg/
kg/day; and for less severe to milder cases with 40-60-mg
per day, according to the judgement of the clinician.1,3 For
best clinical results and to maintain both a more uniform
serum level and a more consistent therapeutic level, daily
amounts of prednisone are given in three doses.3 Each
patient receiving orally administered glucocorticosteroids
should be provided with a typed schedule, setting out the
number of tablets to be taken, morning, noon and evening,
to avoid confusion.

It is important to complete any course of systemic glucocorticosteroids, even at quite low dosages, with a gradual
tapering-off to allow the adrenal cortex to recover from the
negative feedback effect of the drug on hypothalamic CRF
and on pituitary ACTH (Figure 1). There are several ways to
manage this tapering-off process, but for the thrice-a-day
dosage regimen outlined above, a rule of thumb is that
the greater the initial dosage and the longer the course of
treatment, the longer and more gradual should be the tapering-off process. The lesser midday and evening doses
should be reduced first, and then the morning dose.3,14
As the immune-mediated oral diseases, the subject of this
article, are nearly always ‘managed’ rather than cured, and
depending on the response to the treatment, the morning dose may sometimes be continued as a maintenance
regimen at the lowest level sufficient to contain the disease. This might be anywhere between 2.5mg and 20mg
of prednisone, as determined by trial and observation.3,4
After the course of systemic corticosteroid treatment,
maintenance can often be with a topical glucocorticosteroid preparation, or by intermittent sublesional injections
with slow-release methylprednisolone.

Use of glucocorticosteroids in the
management of immune-mediated
oral diseases
A recent literature review suggested that acute cases of
oral pemphigus vulgaris should be treated with initially
high doses of 80-100 mg/day prednisone; and oral
erosive lichen planus with starting doses of 20-30 mg/
day until the acute symptoms subside, and thereafter
with tapering-down doses.1 In the experience of the
authors, a chronic maintenance dose of 5 to 15 mg/day of

<
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Table 8: Classification of selected topical glucocorticoids according to their potency, available in South Africa.27
Potency

Class 1: Weak

Class 2: Moderately Potent

Class 3: Potent

Class 4: Very Potent

Generic name

Delivery vehicle and trade name

Hydrocortisone acetate 1%

cream (Biocort®f; Stopitch®g)

Hydrocortisone acetate 0,5%

cream, ointment (Dilucort®h)

Hydrocortisone 1%

cream (Procutan®c;Vari-Hydrocortisone®b)

Hydrocortisone 0.5%

cream (Skincalm®h)

Betamethasone valerate 0.05%

cream (Betnovate Half Strength®i)

Fluticasone propionate 0.05%

Cream (Cutivate®k)

Fluticasone propionate 0.005%

Ointment (Cutivate®k)

Hydrocortisone butyrate 0.1%

cream, ointment, lotion (Locoid®l)
topical (Locoid Crelo®l)

Betametasone valerate 0.1%

cream (Betnovate®i; Repivate®e; AdcoBetamethasone®e; Vari-Betamethasone®b)
ointment, lotion (Betnovate®i; Lenovate®h; Persivate®h)

Fluocinolone acetonide 0,025%

ointment, gel, cream (Synalar®j)
cream, ointment (Cortoderm®h)

Beclomethasone dipropionate 0.025%

cream (Beclate®e)

Diflucortolone valerate 0.1%

ointment, cream (Nerisone®d)

Methylprednisolone aceponate 0.1%

cream, ointment, milk (Advantan®d)

Betamethasone dipropionate 0.05%

cream, ointment (Diprosone®c)

Mometasone furoate 0.1%

cream, ointment, lotion (Elocon®c)
cream (Aspen Mometasone®h; Mometagen®p)

Clobetasol propionate 0.05%

cream, ointment (Dermovate®i; Dovate®h; Xenovate®h)

Akacia HealthCare, Isando, South Africa; Adcock Ingram, Bryanston, South Africa; hAspen Pharmacare, Woodmead, South Africa;
Specpharm Holdings, Halfway House, South Africa; cMSD/Schering-Plough South Africa, Midrand, South Africa; iSekpharma,
Sandton, South Africa; kGlaxoSmithKline South Africa, Bryanston, South Africa; lAstellas Pharma, Bedfordview South Africa; eCipla
SA, Bellville, South Africa; jGlenmark Pharmaceuticals South Africa, Midrand, South Africa; dBayer, Isando, South Africa; pMylan South
Africa, Modderfontein, South Africa

f

g

b

prednisone is usually needed for long-term control of oral
pemphigus vulgaris. Oral mucosal pemphigoid is often
refractory, and a higher long-term dosage of prednisone
may be necessary to control the disease.1,15 Subjects with
recurrent aphthous stomatitis, erosive lichen planus and
mucosal pemphigoid can initially be treated with topical
or sublesional corticosteroid injections, and systemic
treatment is necessary only if there is no favourable
response to local treatment.16-19
Topical glucocorticosteroids are available as creams, ointments, gels, and lotions20 (Table 8). The type of preparation
affects the local availability of the active agent and the capacity of the tissue to absorb it, but this must be balanced
against how well the preparation will remain at the site of application.21 As with systemic glucocorticosteroids, the general
rule is that higher potency glucocorticosteroid preparations
should be used for short periods and, once there has been
some favourable clinical response, other less-potent glucocorticosteroids should be prescribed for maintenance.21
Severe immunopathogenic oral diseases may be treated
with both topical and systemic glucocorticosteroids.22 The

very potent agent clobetasol propionate, when correctly
applied three to five times a day as a cream or an ointment
over two to three weeks, may be as effective as systemic
glucocorticosteroids in the treatment of erosive oral lichen
planus and oral mucosal pemphigoid.22 However, similar
beneficial results can often be obtained with less-potent
steroid preparations such as betamethasone diproprionate or betamethasone valerate (Table 8).
Generally, very potent topical glucocorticosteroids should
not be used continuously for a period longer than three
weeks, and high, medium or low potency topical agents
should not be used for longer than three months, to avoid
side effects.23 For immune-mediated oral conditions, it is
seldom necessary to continue the use of the drug for that
long to obtain a satisfactory result, though maintenance
doses may have to be continued for longer.
Widespread lesions affecting the mouth or oropharynx
may be treated four or five times a day with an aerosol
of beclomethasone dipropionate or budesonide, which is
usually intended for the treatment of asthma,19 or with disodium betamethasone aqueous solution (0.5mg dissolved

Table 9: Commercial antifungal/glucocorticoid combinations available in South Africa.28
Active agents

Trade name

Delivery vehicle

Miconazole nitrate 2%, hydrocortisone 1%

Daktacort®a

cream

Clotrimazole 1%, betamethasone diproprionate 0,05%

Lotriderm®c

cream

Econazole nitrate 1%, triamcinolone acetonide 0.1%

Pevisone®a

Isoconazole nitrate 1%, diflucortolone valerate 0.1%

Travocort® ; Maxaderm®
d

cream
e

cream

Janssen Pharmaceutica, Sandton, South Africa; cMSD/Schering-Plough South Africa, Midrand, South Africa; dBayer, Isando, South
Africa; eCipla SA, Bellville, South Africa

a
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in 10ml warm water, four times a day).24 Any topical agent
used in the mouth should be left in situ for as long as possible; and accordingly the patient must be instructed not
to eat, drink, rinse the mouth or brush the teeth for 40 to
45 minutes after each dose.
Opportunistic oral infection with candida is not an
uncommon complication of the use of oral topical
glucocorticosteroids and if it occurs, oral candidosis
can be controlled with topical antifungal agents.19 Should
treatment with a topical glucocorticosteroid continue
for more than ten days, it is advisable to treat patients
concurrently with a topical antifungal agent of the
clinician’s choice as a prophylactic measure.22,25 In the
experience of the authors, it may then be convenient to
apply the topical steroid in the form of a cream or a gel
together with a topical fungicidal gel such as miconazole
gel, four to five times a day; or to use a commercially
available preparation (Table 9). These preparations are
primarily intended for dermatological conditions, and
if used in the mouth, should be applied after drying the
affected mucosa with gauze.

Concluding remarks
Glucocorticosteroids are effective agents for the treatment of immune-mediated blistering, ulcerative, erosive or
desquamative oral diseases. The relative potency of glucocorticosteroids is determined by their basic structure,
and by their affinity for intracellular receptors.
To achieve the goals of treatment and to minimize adverse
effects, glucocorticosteroids with the least mineralocorticoid activity and in the smallest effective dose should be
used for the shortest duration of time necessarily to resolve
the condition. Whenever possible shorter-acting rather
than longer-acting glucocorticosteroids should be used.
Long-term (more than three to four weeks) use of as little
as 10mg of systemic prednisone per day can suppress the
HPA-axis, although this is unpredictable and unusual.
Uncommonly, even the use of short-term potent topical
glucocorticosteroids or of long-term less potent glucocorticosteroids can suppress the HPA-axis. When long-term
treatment with glucocorticosteroids is anticipated, the
patient must be appropriately informed about the possible side-effects and adverse effects of the treatment,
and should be given a steroid warning card to carry at
all times. It may be helpful if the patient could be advised
regarding the costs involved.
Conflict of interest: No conflict of interest declared
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