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Managing Adverse Effects Associated with Long-Term Glucocorticoid Use

Mi Kyung Kim

Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

The primary steroids produced by the adrenal cortex include glucocorticoids, mineralocorticoids, and androgen precursors.
Glucocorticoids are widely used to treat a variety of endocrine and non-endocrine conditions due to their anti-inflammatory and
immunosuppressive properties. Approximately 1% of the population undergoes chronic glucocorticoid therapy, and this number is
increasing. However, prolonged glucocorticoid use can lead to significant side effects, including adrenal insufficiency, hypertension,
diabetes, and osteoporosis. Predicting and managing the adverse effects of glucocorticoids is important for maximizing their benefits
while minimizing their risks. In addition, providing thorough education and support to affected patients is essential. Therefore, this
review focuses on the management of glucocorticoid-related side effects, particularly the most commonly occurring ones. (Korean ] Med

2025;100:158-165)
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Table 1. Clinical signs and symptoms of glucocorticoid withdrawal syndrome, adrenal insufficiency, and exogenous Cushing

syndrome
Glucocorticoid withdrawal syndrome

Symptom General malaise, fatigue, nausea, muscle General malaise, fatigue,
and joint pain, sleep disturbances,
mood change pain

Sign Cushingoid features common, especially ~ Weight loss
earlier in the glucocorticoid taper Hypotension

Orthostasis

Adrenal insufficiency

Exogenous Cushing syndrome
Muscle weakness

nausea, muscle and joint ~ Sleep disturbances (insomnia)

Increased appetite
Mood and cognitive disturbances (irritability, impaired
memory, depression)

Proximal muscle weakness and wasting

Excess weight gain and central obesity

Supraclavicular and dorsocervical fat accumulation

Facial and upper neck plethora with facial rounding

Skin atrophy with easy bruising red stretchmarks, and poor
wound healing

Acne

Menstrual irregularities in women

Patients with glucocorticoid therapy
with any dose greater than daily hydrocortisone equivalent of 15-25 mg
(4-6 mg prednisone or prednisolone, 3-5 mg methylprednisone, 0.25-0.5 mg dexamethasone)
for greater that 3-4 weeks, in whom glucocorticoid therapy is no longer required.

\ 2

Taper down glucocorticoids to physiologic replacement doses
(15-25 mg hydrocortisone, 4-6 mg prednisone or prednisolone, 3-5 mg methylprednisone)
(avoid dexamethasone)

> 4

Measure early-morning serum cortisol
24 hours after the last glucocorticoid dose

High Likelihood of adrenal insufficiency Low

Cortisol 5.0 pg/dL
(150nmiol/L)

K J\

10.0 pg/dL
(300nmiol/L)

|

Continue glucocorticoid
replacement and recheck early
morning cortisol after a few months

|

Stop glucocorticoid replacement

1. Continue glucocorticoid
replacement and recheck early
morning cortisol after a few weeks
2. Consider dynamic testing

Figure 1. Proposed approach to systemic glucocorticoid discontinuation when biochemical confirmation of normal cortisol pro-

duction is desired. Modified from Beuschlein et al. [9].
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AFEEE 4= Qloh ofn] ZYEYsoly ZYEULEE 10 mg/
day, =2 FE|& 40 mg/day, SAMHERS 1 mg/day A

AHg e Aol SAo] glom §uE SHY ek glo

U 1 9]9] A9o= AEFHAT} HAE W] Zaket gk

0% AHgsjok St BofBkA 0.2 BAPSAL A% A0l 7
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Examples (1) « lliness requiring bed rest
« lliness with fever (out of hospital)
« lliness requiring treatment with antibiotics
(out of hospital)
« Significant emotional stress

If not on daily glucocorticoids : give hydrocortisone to 40mg total daily dose

If on hydrocortisone <40 mg total daily dose : increase to 40mg total daily dose

. Continue for 2-5 days until well or for the duration of
R|slmg 12'.3M SF:M antibiotic treatment

PR &
20mg 10mg 1 omg
If on prednisone <10 mg total daily dose:
Continue for 2-5 days until well or for the duration of
i . antibiotic treatment
00'0@ )
10mg ( or two divided )

If on dexamethasone <1 mg total daily dose

Continue for 2-5 days until well or for the duration of

. . antibiotic treatment

&
1mg

Examples (3)+ Bowel procedures not carried out under general anesthesia

If not on daily glucocorticoids : give hydrocortisone to 40mg total daily dose
Procedure

1Y 6h 6h

—_—

&

10mg 5mg 5mg

If on daily glucocorticoids : continue normal glucocorticoid dose
Give an equivalent |.V. dose if prolonged nil by mouth.

Examples(1) + Severe intercurrent illness
« Persistent vomiting or diarrhea from gastro-intestinal illness.
« Infection requiring hospital admission or I.V. antibiotics (eg,
sepsis).
« Acute trauma resulting in significant blood loss or hospital
admission

For patients with persistent vomiting or diarrhea who are well enough to remain
out of hospital

If symptoms do not resolve or hemodynamic instability develops,

. 6hours \ admit to hospital for I.V. urgent glucocorticoid and fluid administration.
100mg 100mg

M (if needed)

Patients requiring hospital admission:
The duration and dose of the glucocorticoid regimen
thereafter must be individualized based on the

, stressor type and the patient’s clinical status.

T

24 hours continuous infusion
' ; 200mg

/ +

100mg Or 50mg IV bolus
M every 6 hors
Examples(3) + Labor and vaginal delivery
Onset
@ )
of 1aborz4 hours continuous infusion / Hydrocortisone
! | 200mg , , &® Prednisolone
j T T ' &® Dexamethasone
100mg  Or 50mg IV bolus every 6 hours
v

100mg
v

U Fofstal ofofA 24417t 51t 3| == FEE 200
2

5% 890 U2 FIFAYAE

Examples (2)+ Minor surgery including any procedure requiring
local anesthesia

If not on daily glucocorticoids (1): give hydrocortisone to 40mg total daily dose

If on hydrocortisone <40 mg total daily dose (2) : increase to 40mg total daily dose
Procedure

3 (1) Continue glucocorticoids in patients who remain unwell
(h, 6h  6h  afterthe procedure until clinically stable
T T

oooo &
20mg 10mg

0'0 (2) Continue increased dose in patients who remain
10mg unwell after the procedure until clinically stable

If on prednisone <10 mg total daily dose:

P d
rocaure Continue glucocorticoids in patients who remain unwell
1hy , after the procedure until clinically stable
Lo T

P4

10mg

If on dexamethasone <1 mg total daily dose

Proiedure Continue glucocorticoids in patients who remain unwell
Ahy , after the procedure until clinically stable

s '

1mg

®. Hydrocortisone
@9 Prednisolone
@® Dexamethasone

Examples (2) « Surgery or any procedure requiring general or regional anesthesia

Intra-operative regimen

Induction

s 24 hours continuous infusion
1 } 200mg ' N

&

Or 50mg IV bolus every 6 hours

Postoperative regimen

A. with anticipated short recovery time and no nil by mouth

Resume oral glucocorticoids - Resume the pre-surgical dose
at an increased dose for 48 hours .
[ } 1 or 1 In ~case of ) post—.operatlve
& & P P9 complications, maintain an increased
20 10m 10 10mg ( or two oral dose or give stress-dose

glucocorticoids  LV. as
appropriate.

mg g mg divided ) clinically

B: with nil by mouth or expected long recovery time

24 hours continuous infusion If the post-operative period is uncomplicated and

. ' 200mg ' . ‘ Ionce the pe}menl (:an:(-:‘ac:r ' :
% R ER AT
100mg Or 50mg IV bolus every 6 hours 20mg 10mg 10mg 10mg 1mg

v
In case of post-operative complications, maintain an
increased oral dose or give stress-dose glucocorticoids
|.V. as clinically appropriate.

Figure 2. Suggested glucocorticoid regimens for patients with glucocorticoid-induced adrenal insufficiency during exposure to
stress [9]. (A) Minor stress. (B) Moderate and major stress. IV, intravenous; IM, intramuscular.
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