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Withdrawal from glucocorticosteroid therapy: clinical
practice recommendations

Crésio Alves,1 Teresa Cristina Vicente Robazzi,2 Milena Mendonça3

Abstract

Objective: To present an up-to-date and practical review of how to safely withdraw glucocorticosteroid therapy.

Sources: A review of the published literature identified by searching the MEDLINE and LILACS databases

(1997-2007), selecting the most representative articles on the subject.

Summary of the findings: Three clinical situations may occur during glucocorticoid withdrawal: adrenal

insufficiency secondary to negative feedback on the hypothalamic-pituitary adrenal (HPA) axis, steroid withdrawal

syndrome and relapse of the disease for which the glucocorticoids were prescribed. Although there is no consensus on

howtobestdiscontinueprolongedglucocorticosteroid therapy, there isagreement that thiswithdrawal shouldbegradual.

This article updates pediatricians on how to recognize these problems and provides recommendations on how to safely

suspend glucocorticosteroid therapy. A brief review of the pharmacology of glucocorticoids is also presented.

Conclusion: There is no good predictive test for predicting the risk of adrenal insufficiency in patients who have

been on corticosteroid therapy chronically. There is a need for prospective studies to assess the true incidence of this

problem and to propose rational strategies for preventing it. The current recommendation is that patients who have

beenon chronic and/or highdoseglucocorticoids shouldbeadministeredglucocorticoids during stress situationsunless

the integrity of the HPA axis has been established by dynamic tests.
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Introduction

Since their introduction to clinical practice, 60 years ago,

corticosteroids have been widely used for the treatment of a

great variety of diseases and they are the most powerful of all

known anti-inflammatory agents.1,2 Their use has consider-

ably reduced morbidity and mortality among people with seri-

ous conditions, such as autoimmune diseases, allergic

processes, organ transplantation, adrenal insufficiency, con-

genital adrenal hyperplasia, and others.3-5 Nevertheless,

when treatment is prolonged and/or corticosteroid doses are

high, in addition to the significant side-effects associated with

treatment (Cushing's syndrome), suspension or withdrawal

in an inappropriate manner can cause three complications:

secondary adrenal insufficiency due to suppression of the

hypothalamus-pituitary-adrenal axis (HPA), steroid with-

drawal or deprivation syndromeand reactivationof theunder-

lying disease.1,6

In view of the large number of pediatric patients who are

prescribed treatmentwith corticosteroids, theobjectiveof this

article is to provide an up-to-date and practical review of how

to safely suspend corticosteroid therapy when patients have

been on it for long periods or at high doses. In order to accom-

plish this the physiology and pharmacology of corticosteroids

will be briefly reviewed, describing the principal syndromes

associated with their withdrawal. The literature review was

based on searches of the MEDLINE and LILACS databases,
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selecting the most current and most representative articles

on the subject published between 1997 and 2007, and also

text books on the subject.

The physiology of corticosteroids

The adrenal gland is made up of two functional units: the

medulla and the cortex. The hormones adrenaline and norad-

enaline are produced in the medulla. The adrenal cortex

accounts for 90% of the gland, surrounding the

centrally-located medulla. Histologically, the adrenal cortex

is subdivided into the zona glomerulosa, the zona fasciculata

and the zona reticularis, which produce three classes of

hormones: mineralocorticoids, glucocorticoids and andro-

gens.7 The zona fasciculata is responsible for the synthesis of

glucocorticoids, ofwhichgroup cortisol (hydrocortisone) is the

primary representative. Cortisol secretion is controlledby cor-

ticotrophin or adrenocorticotrophic hormone (ACTH), which

is secreted by the anterior pituitary, which in turn is regulated

by a hypothalamic hormone, corticotrophin-releasing hor-

mone (CRH).8 Both ACTH and CRH are controlled by cortisol

through a feedback mechanism, i.e., the greater the plasma

cortisol concentration, the less ACTH and CRH are released,

and the lower the serum cortisol levels, the greater the

amount of ACTH and CRH that is released. The HPA axis exhib-

its a circadian or nyctohemeral rhythm. In individuals with a

normal sleep/wake rhythm, the highest concentrations of

ACTH and cortisol occur during the early morning, at 6 and 8

am respectively, decreasing during the afternoon (50% of the

morning level by 4 pm) and reaching their lowest levels at

around midnight.9 In addition to these endocrinal stimuli, cor-

tisol secretion is also regulated by neural stimuli originating

in the central nervous system and triggered by stressful situ-

ations, which explains the elevated serum cortisol levels

observed in these situations.8

Once in circulation, 75-80% of the cortisol binds with a

transport protein, an alpha-globulin called transcortin or cor-

tisol binding globulin (CBG). Only a small fraction (6%) exists

as a free hormone, and passes through cell membranes bind-

ing to specific plasma receptors.10 The hormone-receptor

complex enters the nucleus where it will stimulate, suppress

or influence theprocessof protein synthesis bymeansof inter-

action with DNA (genomic action) or with proteins involved in

the transcription process (non-genomic action).8,11 A third

mechanism which was not dependent on intra-nuclear action

could explain the rapid action of some corticosteroids, which

supports their use for pulse therapy.9 Cortisol is metabolized

by the hepatic cells and its products, more polar and

water-soluble, are excreted by the liver and kidneys.7 Prelimi-

nary research had reported that, in normal adults who are not

under stress, the adrenal gland secretes an average of 20

mg/day of cortisol.12 However, recent studies have indicated

that the level of production is lower still, at around5-7mg/m2/

day, or approximately 8-15mg/day.11,13,14 This level of secre-

tion is the equivalent to approximately 10-12 mg/m2/day of

hydrocortisone administered orally, compensating for the

incomplete bioavailability resulting from intestinal absorp-

tion and hepatic metabolism.14-16

The pharmacology of corticosteroids

Synthetic corticosteroidanaloguesareproducedbymeans

of structural modifications to their basic molecule that are

intended to emphasize specific pharmacological actions.17

The many different types of corticosteroids and their pharma-

cological preparations vary in terms of their glucocorticoid

mineralocorticoid and anti-inflammatory power. However,

their tendency to cause adrenal depression is correlated with

their glucocorticoid activity.

Cortisol is considered the basis of reference for analyzing

glucocorticoid activity, and is given a value of 1, while dexam-

ethasone, the most powerful, is rated at 25, based on the clas-

sic, or genomic, mechanism of action. Therefore, if cortisol

(hydrocortisone) is being given at 20 mg/day, then the dex-

amethasone dose needed to achieve similar effects will be 25

times smaller or 0.8 mg/day.1 The mineralocorticoid action is

related to themaintenanceof electrolytic balance in theextra-

cellular fluid, primarily determining water and sodium reten-

tion, potassium depletion and metabolic alkalosis. These

effects occur after corticosteroids have bound to type 1recep-

tors in renal cells, which, in turn, bind to aldosterone.17 Dex-

amethasone is the only glucocorticoid that has been shown

not to have mineralocorticoid activity.

Corticosteroids are divided into three groups depending

on the duration of ACTH suppression caused by a standard

dose (equivalent to50mgofprednisone): short action (hydro-

cortisone, cortisone, deflazacort), which suppress ACTH for

less than 36 hours; intermediate action (triamcinolone, pred-

nisone, prednisolone, methylprednisolone), which suppress

ACTH for around48hours; andprolongedaction (dexametha-

sone, betamethasone), which suppress ACTH for more than

48 hours. The variation in the duration of effect is not directly

correlated with the plasma mean life of each hormone. For

example, cortisol and dexamethasone, with similar plasma

half lives of 90 and 100 minutes, have very different biologi-

cal mean lives (in tissue), 8-12 hours for cortisol and 36-54

hours for dexamethasone.

The side effects of corticosteroids are related to the type

of preparation, the time of day, dosage, duration, regime and

route of administration, age and sex, underlying disease, con-

comitantusewithothermedicationswhich could interferewith

their action and individual sensitivity profiles.17 Different indi-

viduals suffer a heterogeneous range of adverse effects from

the same dose of corticosteroid, probably due to kinetics, dif-

ferent plasma concentrations of transport proteins used by

these medications and differences in clearance.18 Reduced

clearance are observed in liver patients and nephropathies

with estrogen, ketoconazole and anti-inflammatory use. In
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contrast, clearance can be accelerated in patients on pheny-

toin, phenobarbital or rifampicin.18

Syndromes associated with corticosteroid

withdrawal

Rapid reduction or abrupt withdrawal of corticosteroid

therapy that has been prolonged or at high doses can cause

three problems: secondary adrenal insufficiency (suppres-

sion of the HPA axis), steroid withdrawal or deprivation syn-

drome and relapse of the underlying disease for which the

treatment had been prescribed.5,18-20 Table 1 lists the princi-

pal risk factors related to occurrence of the syndromes asso-

ciated with corticosteroid withdrawal.

Secondary adrenal insufficiency (suppression of the

HPA axis)

The most feared complication of abrupt withdrawal of pro-

longed or high-dose corticosteroid therapy is suppression of

the HPA axis, which leads to secondary adrenal insuffi-

ciency.16,21 Suppression may be partial or total, as a result of

atrophy of the adrenal glands.6 Since there is a great deal of

individual variability in susceptibility to suppressionof theHPA

axis after use of exogenous corticosteroids, it is not possible

to predict with confidence which patients will be affected even

when factors such as dose and duration of corticosteroid

therapy are taken into account.22-24 Therefore, its true preva-

lence remains unknown. Some studies have considered it to

be fairly infrequent due to the fact that physicians are taught

to gradually reduce corticosteroid doses, thereby allowing the

HPAaxis activity to recover.22-25 However, recent reports have

indicated that incorrect withdrawal of corticosteroids from

patients who have been on them for prolonged periods is the

primary cause of adrenal crises and secondary adrenal

insufficiency.26,27

The symptomologyof chronic adrenal insufficiency is char-

acterized by anorexia, nausea, vomiting, abdominal pain,

weakness, tiredness, asthenia, prostration, myalgia, arthral-

gia, weight loss, postural hypotension, somnolence and

depression.14 The hyperpigmentation of skin and mucosas

that is typical of Addison's disease is not present, since pitu-

itary secretion of ACTH is inhibited.1,14,28 Some patients may

exhibit hypoglycemia. Hyponatremia and hyperkalemia are

uncommon because ACTH suppression has a minimal effect

on aldosterone secretion.11,29 In severe cases, an acute adre-

nal crisis may occur (vomiting, diarrhea, fever or hypother-

mia, acute dehydration, hypotension, hypoglycemia, shock

and coma), which is a life-threatening situation.

Acute adrenal insufficiency is treatedwith volume replace-

ment associated, if in shock, and administration of intrave-

nous hydrocortisone at doses of 50-200 mg/m2/day, every 6

hours.

Steroid withdrawal or deprivation syndrome

When a patient is unable to tolerate withdrawal of a glu-

cocorticoid, in the absence of an acute relapse of the under-

lying disease subjacent and in the absence of HPA axis

suppression, they are defined as having steroid withdrawal

syndrome.18,19,30 Clinical status is characterized by physical

or psychological dependence.31 Physical dependence is char-

acterized by anorexia, nausea, vomiting, weight loss, asthe-

nia, headache, myalgia, arthralgia, postural hypotension,

tachycardia, fever and flaky skin.5,18,30,32 Psychological

dependence can manifest as variable degrees of adverse psy-

chological effects. Mood swings and emotional lability are the

most common manifestations, followed by delirium and psy-

chotic states. Children and adolescents are also vulnerable to

the effects of the steroid withdrawal syndrome, which can

occur even when the medication is still being given at supra-

physiological levels.6,33,34

The mechanisms responsible for steroid withdrawal syn-

dromearenot yet certain.Nevertheless, it is thought that sev-

eral mediators may be involved, including CRH, vasopressin,

proopiomelanocortin, cytokines (interleukin 1 and 6, tumor

necrosis factor alpha) prostaglandins (phospholipase A2) and

also changes to the noradrenergic and dopaminergic

systems.19,30

Table 1 - Risk factors for suppression of the hypothalamic-pituitary-adrenal axis in patients given corticosteroid therapy

Greater risk of suppression of the HPA Lesser risk of suppression of the HPA

Treatment dose Maintenance dose

Split doses Single dose

Nighttime doses Morning doses

Daily doses Doses on alternate days

Long action corticosteroids Short action corticosteroids

Systemic use Topical use

Prolonged use Short-term use

HPA = hypothalamic-pituitary-adrenal axis.
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Diagnosis is established by demonstrating HPA axis integ-

rity in the presence of symptoms that would suggest adrenal

insufficiency.6 The syndrome is self-limiting, with a duration

that varies from 6 to 10 months, and can be easily treated

with a temporary increase in corticosteroid dose, followed by

slow withdrawal.19

Relapse of the underlying disease

Recrudescence of the underlying disease is diagnosed

basedon reappearanceof themanifestationsof the illness that

was being treated with corticosteroids. Taking juvenile idio-

pathic arthritis as example, withdrawal of corticosteroid

therapy should be gradual, and physicians should be alert for

signsand symptoms that could indicate reactivationof thedis-

ease, such as signs of joint inflammation, fever, hepatosple-

nomegaly, adenomegaly or increased values in the results of

tests for inflammatory activity, which, if they emerge during

the process of withdrawal from corticosteroids, may indicate

a need to increase doses once more.17,35,36

Assessing recovery of the

hypothalamus-pituitary-adrenal axis

Identification of individuals suffering from suppression of

the HPA axis caused by corticosteroid therapy is extremely

important since this condition can lead to the development of

adrenal insufficiency if the patient is subjected to stressful

situations. Since the symptomology of adrenal insufficiency

is not specific, it must be documented through laboratory test

results.6,37 Graber et al.,38 in 1965, studied recovery of the

HPA axis in chronic corticosteroid users, demonstrating that

the first parameter to normalize was baseline ACTH (after 2-5

months), followed by baseline serum cortisol (after 6-9

months) and finally cortisol after stimulation with ACTH (after

9 months) (Table 2).

Tests not involving stimulation, such as measurement of

ACTH and of morning serum and saliva cortisol and assays of

free cortisol in urine, have limited sensitivity for diagnosing

secondary adrenal insufficiency, but they can be carried out

before running stimulus tests in order to verify whether base-

line levels have already returned to normal, ACTH first, fol-

lowed by cortisol.21

MeasuringmorningACTH in serum is not of use for assess-

ingadrenal insufficiencybecause theprecisionof theseassays

is limited for low values and because morning ACTH serum

levels are lower in children than in adults (5-20 vs. 20-80

pg/mL),making it difficult to differentiate betweennormal low

values and those that are the result of a true case of HPA axis

suppression.28

Determination of baseline morning cortisol in serum

(before 9 hours in the morning) suggests adrenal insuffi-

ciency induced by corticosteroid therapy when levels are

below3-5mcg/dLand suggests normal adrenal functionwhen

values are greater than 20 mcg/dL.6,32 Intermediate values

indicate a need for other forms of assessment, since physi-

ological variables such as changes to transcortin concentra-

tion, puberty, exercise and even emotional stressors as subtle

as anticipation of an injection, can influence the results.28 In

other words, this test is only of use when the results are at the

extremes of normality.32 It is important that cortisol assays

(baseline or post-stimulation) be carried out after suspen-

sion of corticosteroid therapy, or at least 24 to 48 hours after

the last dose, since, with the exception of dexamethasone,

the other corticosteroids interfere with the results.6,39

Measurement of free cortisol in saliva, a noninvasive and

easy to obtain method, has not yet been validated for assess-

ing the HPA axis, due to technical difficulties with the tests

and due to the need to control variables that interfere with

results (for example, nutritional intake, medications).40,41

Recently, Silva et al. used this method to assess the HPA axis

in Brazilian children aged 45 days to 36 months, establishing

reference values that will be useful to studies that investigate

adrenal insufficiency in the future.42

Determination of free cortisol in 24-hour urine is not indi-

cated for assessing lack of HPA axis function since less than

1% of free cortisol is excreted in urine.28 Therefore, this test

is more used to assess hypercortisolism, which is a situation

in which transcortin saturation occurs, thereby making

increased excretion of free cortisol in urine possible.

For these reasons, inhibition and recovery of the HPA axis

is best assessed by means of challenge tests (insulin,

metyrapone, CRH, ACTH) or, in some cases, during situations

involving clinical stress, such as surgery, trauma or severe

Table 2 - Recovery of the hypothalamic-pituitary-adrenal axis after suspension of chronic corticosteroid therapy (modified from Graber et al.38)

Time in months Morning baseline serum cortisol Baseline serum ACTH HPA axis stimulation test

0-1 ↓ ↓ Abnormal

2-5 ↓ Normal or ↑ Abnormal

6-9 Normal Normal Abnormal

> 9 Normal Normal Normal

↓ = serum concentration reduced; ↑ = serum concentration increased.
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infection.5,6,10,32 Despite the difficulty in interpreting tests to

assess HPA axis function due to the inability to relate bio-

chemical evidence of suppression with its clinical signifi-

cance, these tests continue to be the only objective data that

are available to assess HPA axis recovery and should be ana-

lyzed with great care.32

The insulin tolerance test (0.1-0.15 UI/kg of intravenous

regular insulin, assaying serum cortisol and glycemia at base-

line and at 60 minutes; normal response: cortisol > 18 mcg/

dL, assuming that glycemia is < 45 mg/dL or less than 50%

baseline) which mimics a severe stress, has been abandoned

due to the risk of hypoglycemic and hypokalemic convulsions

after treatment with glucose solution.14,23,43 The metyrapone

test (30 mg/kg, oral metyrapone at midnight, measuring

serum 11-deoxycortisol and cortisol next morning; normal

response: 11-deoxycortisol > 5 mcg/dL and cortisol > 7 mcg/

dL) is based on suppression of 11-beta-hydroxylase, an

enzyme that converts 11-deoxycortisol to cortisol.14,23 In a

normal individual, ACTH and 11-deoxicortisol will increase,

while in patients with HPA axis suppression, this increase will

not occur.28 Although this is an excellent test, its use is lim-

ited by the difficulty involved in obtaining the medication and

the risk of precipitating an adrenal crisis.14 The CRH test (1

mcg/kg, rapid intravenous CRH, assaying serum cortisol at

baseline and after 30 minutes; normal response: cortisol

increases 3-4 times over baseline) is not widely used due to

its high cost, side effects and absence of superiority in rela-

tion to other available methods.14,23

For these reasons, the ACTH stimulus test (Cortrosina®,

Synacthen®) carried out with low doses (1 mcg) or high doses

(250 mcg) is the most often used dynamic examination,

despite ongoing discussions related to the fact that it only

assesses adrenal function, rather than providing information

on the integrity of the HPA axis.39 Although the low, “more

physiological” dose has been described as being more sensi-

tive than the high dose (standard),14,44 it is little used due to

the need for dilution and because it is unfamiliar to

physicians.37

The stimulus test with high doses of ACTH is carried out as

follows: after withdrawal of corticosteroid therapy for at least

24 hours, morning baseline serum cortisol is assayed at 7-8

am (reference value: 5-25 mcg/dL), 250 mcg of synthetic

ACTH is administered intravenously and, after 30 and 60 min-

utes, serum cortisol is assayed again.6,11,44 The normal

response is that after the stimulus cortisol rises to 20 mcg/dL

or increases more than 10 mcg/dL with relation to base-

line.3,21 This test is almost alwayspositive inpatientswith sec-

ondary adrenal insufficiency of longer duration or greater

severity, although false-negative results can be observed

among those with recent or mild disease, since the adrenal

glands respond to the supraphysiological doses of ACTH.22,44

Therefore, negative tests do not rule out the possibility of sec-

ondary adrenal insufficiency and clinical reassessment is nec-

essary, with additional tests being indicated if the suspicion

remains, generally using metyrapone or insulin.21,44 When

ACTH test results are normal, it can be considered that HPA

axis recovery has been reestablished.32 Alternatively, if it is

not possible to carry out the ACTH test, patients who have

used corticosteroids for prolonged periods can be considered

at risk of adrenal insufficiency up to 1 year after their

withdrawal.1,3,6,37

Planning for withdrawal of corticosteroid therapy

Successful suspension of corticosteroid therapy can be

described as that which results in a rapid transition from a

state of tissue hypercortisolism to a state of total exogenous

corticosteroid deprivation without resurgence of the underly-

ing disease and without adrenal insufficiency or corticoster-

oid dependency emerging.1 Unfortunately, published studies

are limited with respect to predicting which patients will

develop adrenal insufficiency after prolonged corticosteroid

therapy. The principal variables that affect this analysis are:

age, individual variability, underlying disease, type of corti-

costeroid, route of administration and duration of treatment.

Due to these limitations, when planning withdrawal of cor-

ticosteroid therapy, it is prudent to start from the assumption

that the HPA axis will be suppressed. Four basic questions

should be answered before initiating corticosteroid with-

drawal, as will be shown below.

What is the underlying disease for which the

corticosteroids are being used?

The majority of patients who exhibit difficulties with with-

drawal of corticosteroid therapy are suffering from severe

hematological, inflammatory or immunological diseases.

Therefore, the treatingphysicianmustbeawareofwhich signs

and symptoms indicate recrudescence of the subjacent dis-

ease, which in turn will provide information on speed of corti-

costeroid withdrawal, or even whether temporary dosage

increases will be necessary. If, on the other hand, there is no

underlyingdisease to be treated, suchas, for example, in situ-

ations where a corticosteroid was used to treat an allergic

reaction which has already been resolved, the

anti-inflammatory dosage can be abruptly reduced to a physi-

ological dose without risk of adrenal insufficiency.9

What are the reasons for starting and discontinuing

corticosteroid therapy?

The reasons for initiating treatment with corticosteroids

vary greatly, due to the multiple therapeutic uses of this class

of drugs. Withdrawal is considered when their use is no longer

recommended or when significant side-effects appear. Exac-

erbation of herpetic keratitis is one of the rare contraindica-

tions to continuation of corticosteroid therapy.1 Other

conditions in which withdrawal of corticosteroid therapy

should be considered: hard to control diabetes mellitus,

severe hypertension, incapacitating osteoporosis, cerebral
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pseudotumor, accentuated growth restriction,

corticosteroid-induced psychosis and peptic ulcer.1,12,29

The decision to discontinue corticosteroids is the result of

weighing up the benefits of continuation against the severity

of the adverse effects. There is no simple rule that can be

applied to all cases.

Which corticosteroid is being used, for how long, at

what dose, via which route of administration and

under what therapeutic regime?

Patients given the long acting preparations, high doses,

over prolonged periods, via oral or parenteral routes and at

higher frequencies of administration are at greater risk of

developing the complications associated with glucocorticoid

withdrawal.3

Long acting preparations have a longer tissue life, which

induces a chronic state of tissue hypercortisolism, making

suppression of the HPA axis more likely.

With relation to duration of corticosteroid therapy, there

is no consensus on the definition of acute corticosteroid

therapy. The literature uses durations varying from 7 to 14

days.3

In normal individuals, physiological doses of corticoster-

oids are equivalent to a dose of 6-8 mg/m2/day of intrave-

nous hydrocortisone, or 10-15 mg/m2/day taken orally.9 For

adults, a high daily dosage is defined as when corticosteroid

posology is greater than 20-40 mg/day of prednisone or

equivalent.12,37 The term “alternate doses” describes the use

of corticosteroids every 48 hours.

Administering corticosteroids in several different doses

during the day makes HPA axis suppression more probable.

In the same manner, prescribing a single dose at night, on

retiring, will inhibit peak ACTH secretion during the early

morning, resulting in greater adrenal suppression.1 When-

ever possible, intermediate or long acting corticosteroids (for

example, prednisone, prednisolone and dexamethasone)

should always be taken in a single dose during the morning.

Short acting preparations, such as hydrocortisone and corti-

sone acetate, can be taken in two doses, on waking and late

afternoon, splitting the total dose into 2/3 in the morning and

1/3 in the afternoon.6

Although corticosteroids administered via systemic

routes, particularly parenterally, are responsible for more

complications, this is not the only regime to cause adrenal

insufficiency.40 Other routes of administration (transdermal,

intranasal, inhalation, intra-ocular and intra-articular) can

also cause of systemic effects, depending on the quantity of

the drug that reaches the circulation.14 Dermatological corti-

costeroid therapy for prolonged periods, or when used over a

large proportion of the body surface area, can cause HPA axis

suppression.3 The same can occur when intranasal corticos-

teroids areused for prolongedperiods or in highdoses.45 Lima

et al. (2002) described a patient with adrenal suppression

after nasal dexamethasone use who took 15 months to return

to normal.46 When there is a need to use inhaled or intranasal

corticosteroids, care should be taken to choose those with

greater hepatic clearance and, therefore, less systemic bio-

availability. Examples of such corticosteroids, in decreasing

order of strength, are: fluticasone = mometasone > budes-

onide = beclomethasone > triamcinolone = flunisolide.46,47

Does the patient have cushingoid features?

Patients with cushingoid symptomology due to corticos-

teroid therapy will probably have a suppressed HPA axis and

adrenal atrophy, requiring greater care with withdrawal of the

corticosteroid.1

Corticosteroid therapy withdrawal regimes

There are several regimes for withdrawing corticosteroid

therapy, although there are no consensus documents, direc-

tives or controlled clinical trials to provide guidance on how to

proceed with withdrawal. In clinical practice, the majority of

thephysicianswhoprescribe corticosteroidsdevelop their own

withdrawal regimesonanempirical basis.6,22 What all of them

have in common is that withdrawal should never be abrupt.

In general, patients given acute corticosteroid therapy (<

7-14 days) do not develop HPA axis suppression. Therefore,

treatment can be suspended with no need for any type of

reduction regime.1,12,48,49

Where therapy has been chronic, the objective is to rap-

idly reduce the therapeutic dose to a physiological level and

then proceed with slower withdrawal thereafter in order to

permit the HPA axis to recover. In this situation patients can

be divided into two groups: with and without underlying dis-

eases. The category of chronic therapy with underlying dis-

ease includes individuals with severe diseases who have been

using high doses of corticosteroids for prolonged periods.

Before initiating withdrawal of corticosteroid therapy, it is rec-

ommended that all available clinical, biochemical and labora-

tory data on the activities status of the subjacent disease be

collected in order that signs of resurgence can be promptly

identified and, if necessary, the doses prescribed can be

increased. Patients who have been using corticosteroids for

“prolonged” periods and whose underlying disease has been

resolved canhave their therapeutic dosage reduced toaphysi-

ological dose more quickly since there is no risk of further

acute occurrences of the symptoms that prompted the drug

to be prescribed. Irrespective of group (chronic therapy with

or without underlying disease), if corticosteroid withdrawal

or adrenal insufficiency symptomologyappear, thedosebeing

used at the time should be elevated or maintained for longer.

Kountz & Clark3 recommend reducing corticosteroids

gradually until a dose of 5 mg/day of prednisone or equiva-

lent is reached. The patient will then remain on this dosage

for 4 weeks, after which period the ACTH test will be used. If
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the response is abnormal, the dose should be modified to 5

mg on alternate days and the ACTH test repeated until nor-

malization occurs. With this regime, any stressful situations

should be treated by increasing the corticosteroid dose to

25-300 mg/day of hydrocortisone or equivalent.3

Table 3 illustrates the reduction regime used at our cen-

ter. It is important to be aware that not every patient will need

an increased dose in stressful situations. For example, a

patient on 50 mg/m2/day of hydrocortisone or equivalent, will

not need an increased dose in cases of mild or minimal stress,

since the dose being used already “covers” such stress situa-

tions. On the other hand, a patient on physiological doses of

hydrocortisone will need to increase their dose by three times

for mild stresses, five times for moderate stresses and up to

10 to 15 times for severe stress.

Corticosteroid supplementation in stressful

situations

Stress occurs as a result of the body’s attempts to main-

tain homeostasis in the face of an adverse event, and the HPA

axis and the sympathetic nervous system are the primary

Table 3 - Corticosteroid therapy withdrawal regime, based on duration of treatment and presence or absence of an underlying disease

Acute treatment (< 7-14 days)

Corticosteroid therapy can be withdrawn in a single step with no need for a reduction regime.

Chronic treatment with no underlying disease

Substitute corticosteroids with prolonged action → intermediate action → short action.

Modify multiple doses per a posology to single morning doses.

Change from daily use to alternate days.

Reduce the dose by around 20% every 2-4 days until a physiological dose is reached. Next, reduce to half the physiological dose over 2-4

weeks.After reaching half the physiological dose (5-6 mg/m2/day of hydrocortisone or 1-1.5 mg/m2/day of prednisone), morning serum

cortisol and ACTH should be assayed monthly, until they reach normal levels. When baseline morning serum ACTH and cortisol are

normal, discontinue the corticosteroid and carry out the rapid ACTH stimulus test monthly until post-stimulation cortisol response is

normal (post-stimulus level > 20 mcg/dL or > 10 mcg/dL greater than baseline). When this point is reached, it can be considered that the

HPA axis has recovered.

Alternatively, when the laboratory tests above cannot be carried out, patients who have used corticosteroids for prolonged periods can be

considered as having suppression of the HPA axis up to 1 year after suspension of corticosteroid therapy.

Chronic treatment with underlying disease

The regime is similar to that for chronic treatment without underlying disease, with the following differences:

The velocity of reduction is dependent on the underlying disease. For example: 10% per week;

If there are signs of resurgence of the underlying disease, return to the previous dose.

Continue reducing within the limitations imposed by the disease, until the ACTH test is normal.

ACTH = adrenocorticotrophic hormone; HPA = hypothalamus-pituitary-adrenal axis.
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mediators of this response. Practically all forms of stress,

whether physical or psychological, cause increased secretion

of ACTH, which is followed by a significant increase in blood

cortisol levels (3-5 times in mild cases and 10-15 in severe

cases).12,14 This increased cortisol production is the theoreti-

cal basis for supplementing corticosteroids to supraphysiologi-

cal doses in patients with confirmed or presumed adrenal

insufficiency who are subjected to stress.39 What level of

serum cortisol might indicate an appropriate response is

unknown as yet and would probably vary depending on the

stress trigger event and HPA axis function.7

There are countless regimes for supplementing corticos-

teroids in stress situations. These recommendations are gen-

erally empirical and are not based on controlled clinical

studies.14,40 Theonly point of consensusbetween them is that

hydrocortisone is the corticosteroid of choice due to its min-

eralocorticoid action. Since prednisone needs to be con-

verted to prednisolone and cortisone acetate needs to be

converted to cortisol, by theactionof the11-beta-hydroxylase

type I enzyme in the liver, before they have glucocorticoid

action, neither of them are indicated for liver patients.11

Although the ideal regime (dose, frequency and duration)

is subject to debate, the doses recommended currently are

lower than have been prescribed in the past, taking into con-

sideration the fact that excessive doses may lead to side

effects, such as difficulties with healing, hyperglycemia,

immunosuppression and water retention.39

One of the most often cited studies is a review published

in 1994 by Salem et al., which bases its recommendations on

different “degrees” of surgical stress, which have been

adapted to their clinical equivalent in terms of severity.50

According to these authors, adolescents and adults should be

given 25 mg/day of hydrocortisone when subjected to surgi-

cal procedures considered of mild stress (inguinal herniorrha-

phy, for example); 50-75 mg/day when subjected to

moderate stress surgery (non-laparoscopic cholecystec-

tomy, for example); and 100-150 mg/day when high stress

surgery is carriedout (heart surgery, for example). Thehydro-

cortisone should be administered every 8 hours for 1-3 days,

being withdrawn or returned to the normal dose as soon as

the stress is removed.50 Another regime, also for adults, rec-

ommends doubling or tripling the glucocorticoid dose during

mild to moderate stress, using 100-150 mg of hydrocorti-

sone via continuous venous infusion in the presence of severe

stress or inability to use the oral route.6,16 Krasner recom-

mends doubling or tripling the corticosteroid dose in situa-

tions of moderate stress.6 Although this recommendation is

useful for patients on physiological doses, it is unnecessary

for those on anti-inflammatory doses.

In a recent review, Shulman et al. recommend the follow-

ing supplementation regime for the pediatric population:

30-50 mg/m2/day of intravenous hydrocortisone, every 6

hours for moderate stress, and up to 100 mg/m2/day for

severe stress, for a period of 24-48 hours, unless the situa-

tion causing the stress continues.14 Key et al. described a cor-

ticosteroid supplementation regime for surgical procedures

of theoral cavity, inwhichpatients ondosesof over 10mg/day

of prednisone will be given the following doses of

hydrocortisone: 25 mg intravenously before minor surgery

(for example, single extractions); 25 mg during induction +

100 mg via continuous venous infusion, for 24 hours, for mod-

erate surgery (for example, surgery of the mandible); and

extending this to48-72hours, formajor surgery (for example,

head and neck surgery).51

However, not everyone agrees that supplementation with

elevated corticosteroid doses in stress situations is always

necessary, since there is no consensusonadefinitionof stress,

nor on how to quantify its severity. Some authors postulate

that, for patients with confirmed adrenal insufficiency, there

is no indication for supplementary corticosteroid doses,

beyond the usual dose, when stress is mild (for example, tem-

perature < 38 ºC, upper airway infection, otitis media and

immunization), as long as the patient is clinically healthy.14

Supporting these data, other studies indicate that corticos-

teroid supplementation during surgical stress has been over-

estimated and that maintenance of habitual corticosteroid

doses may be sufficient for patients undergoing less severe

surgical procedures.52

In theabsenceof evidenceofHPAaxis recovery in patients

who have been on corticosteroids for prolonged periods,

supplementation is recommended during situations of stress,

such as, for example, fractures, surgery, trauma, labor, inva-

sive dental procedures, severe systemic infections, major

burns and where axillary temperature is > 38.5 ºC.12

These patients should be instructed to carry some type of

identification (worn around the neck or wrist or carried as a

card)warningof their clinical status of corticodependenceplus

a medical report detailing the measures needed to treat it,

including intramuscular hydrocortisone requirements. Stress

dosages should be reviewed periodically so that adjustments

can be made for increases in weight. Table 4 illustrates our

center’s recommendations for corticosteroid supplementa-

tion under different stress situations.

Final comments

Corticosteroid therapy is of fundamental importance in

clinical practice. However, incorrect suspension or with-

drawal of corticosteroids after prolonged treatment and/or

high doses can be associated with several problems, such as

adrenal insufficiency, steroid withdrawal symptom and reac-

tivation of the underlying disease. Before proceeding to with-

draw corticosteroid therapy, physicians should: 1) know how

to identify which patients are at risk of developing the syn-

drome is associated with withdrawal; 2) know how to assess

and prescribe withdrawal of the treatment, reducing the cor-

ticosteroid dosage gradually and in a manner adapted to each
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patient; and3)beaware that,where it is not possible to assess

HPA axis integrity, all patients who have received prolonged

treatment and/or with high doses should be considered at risk

until 1 year after suspension of corticosteroid therapy.

It is extremely important that patients and their parents

or guardians are correctly educated and instructed, in writ-

ing, about possible signs and symptoms during withdrawal

and about corticosteroid supplementation during stress situ-

ations, and also that they understand and cooperate with the

treatment. If these instructions are followed, in the majority

of cases chronic corticosteroid therapy can be withdrawn by

the treating physician, while in rare cases supervision by an

endocrinologist is needed.
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