
Table 2: Laboratory Tests to Exclude Other Causes of 
Secondary Osteoporosis

Case 2

A 48-year-old woman, with aches and pain for months, and in 
recent weeks su�ering from debilitating pain over the thigh. An 
X-ray showed Looser’s zone which looked like insu�ciency 
fracture over the left proximal femur shaft. Initial labs showed 
low-normal calcium 2.10 mmol/L and low phosphate 0.65 
mmol/L, and severely low 25 hydroxyvitamin D level of 4.4 
mcg/L and raised ALP 157 U/L and iPTH was elevated 20.4 
pmol/L. Initial diagnosis: severe vitamin D de�ciency and 
osteomalacia with secondary hyperparathyroidism which 
responded to vitamin D replacement. Intriguingly, as the 
vitamin D was corrected to a safer level, close to 20 mcg/L, her 
serum calcium became elevated 2.70 mmol/L, and on 
Ministry of Health (MOH) Recommendations14 

• BMD Testing using DXA is recommended for assessment of 
fracture risk in patients who will be started on glucocorticoid 
for   three months at   5 mg/day prednisolone or equivalent15 

• Repeat bone mineral density should be done yearly while 
patients are on continuous glucocorticoid therapy

• BMD T-score of -1.5 SD (femoral neck and/or spine) for 
treatment of glucocorticoid-induced osteoporosis16 

Fig. 2: Diagnostic approach to GIOP5 

Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18 MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).

myopathy2 and loss of muscle mass.1  �e excess glucocorticoid 
can also lead to hypogonadism.6 

Epidemiology

GIOP is the most common form of secondary osteoporosis6 
and also the most common cause of osteoporosis in people 
younger than 50 years of age.6 �irty to �fty percent of patients 
on long term corticosteroid therapy will experience 
fractures11,12, with an increased risk of hip fracture by 2-fold in 
women and 2.6-fold in men.2

In Singapore, one study shows that 47.6 percent of patients 
(post-menopausal women and men 50 years of age) had one or 
more secondary contributors of osteoporosis, of which 8.43 
percent was attributed to glucocorticoid use (n=332).13 

Risk Factors for GIOP

BMD does not necessarily correlate to fracture risk as 
glucocorticoid use results in an alteration of bone quality.6

Other risk factors that increase fracture risk in patients treated 
with glucocorticoids6 include: increasing age, previous fracture, 
female gender, history of falls, low body-mass index (BMI), 
duration of menopause and cigarette smoking.

Diagnosis

The diagnosis of patients with GIOP will include a good 
medical history to ascertain the use of glucocorticoid 
medication, including the possibility of alternative medicine 
being adulterated with glucocorticoid.  Ask for a history of 
previous fractures as this is a signi�cant risk factor for future 
fractures. Measure the patient’s height to detect height loss 
(more than 2.5 cm in recent one year or more than 5 cm when 
compared to the maximum height when young) as this may 
indicate previous vertebra fractures.

�e physical examination will detect the presence of cushingoid 
features (thin limbs with truncal obesity, inter-scapular and 
supraclavicular fat deposit, skin striae, proximal muscle 
weakness, etc.). During the evaluation, look out for 
glucocorticoid-induced cataract, hypertension, hyperlipidemia 
and diabetes mellitus.   

Table 2 below suggests possible investigations to consider when 
indicated to exclude other secondary causes of osteoporosis.5
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Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18 MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).
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Table 1: Average Adjustment of 10-Year Probabilities of a Hip 
Fracture or a Major Osteoporotic Fracture in Postmenopausal 
Women and Men ≥ 40 Years of Age According to 
Glucocorticoid Dose5 

Glucocorticoid Medication

Glucocorticoids are naturally occurring or manufactured 
substance that has anti-in�ammatory properties.  �ey are 
prescribed for a variety of conditions6, including in�ammatory 
rheumatic disorders (e.g. rheumatoid arthritis, systemic lupus 
erythematosus), lung disorders (e.g. asthma), etc. The types of 
glucocorticoids7 include Hydrocortisone, Prednisone, 
Prednisolone, Dexamethasone and Methylprednisolone.

Pathophysiology

Exogenous glucocorticoid therapy creates an excess of 
glucocorticoids8 in the body.  �is causes the rates of bone 
formation and resorption to be uncoupled, resulting in bone 
loss. �e excess glucocorticoid will stimulate osteocyte 
apoptosis8, reduce proliferation and stimulate apoptosis of 
osteoblasts4,9, and RANK Ligand expression and inhibited 
osteoprotegerin (OPG) expression.6,10 (Figure 1)

Fig. 1: Effects of Exogenous Glucocorticoids on 
Bone1

�e excess glucocorticoids also lead to other physiological 
responses that will also contribute to osteoporosis.  For example, 
it increases the urinary calcium secretion6, and reduces calcium 
absorption in the gut, resulting in lower serum calcium level 
which in turn lead to secondary hyperparathyroidism.6 �ere is 
also increased risk of falls due to glucocorticoid-induced 
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ABSTRACT
Glucocorticoid-induced osteoporosis (GIOP) is a form of 
secondary osteoporosis caused by the intake of 
glucocorticoid medication.  It is characterised by rapid 
bone loss and takes place soon after glucocorticoid 
therapy is initiated (three to six months).  This results in 
increased fracture risk.  The increased risk is observed in 
patients taking   5 mg/day prednisolone (or equivalent) 
for   3 months.  Therefore, clinicians should use the lowest 
dose of glucocorticoid for the shortest duration of time to 
control or treat the disease and consider steroid-sparing 
agent when appropriate.  Patients who appear cushingoid 
should be evaluated to exclude excess endogenous or 
exogenous source of glucocorticoid.  They should be 
evaluated for complications of glucocorticoid, including 
GIOP.  BMD Testing using DXA is recommended for 
assessment of fracture risk in patients who will be started 
on glucocorticoid for   three months at   5 mg/day 
prednisolone or equivalent.  Patients who are at 
moderate to high risk of fractures or rapid bone loss 
should be treated with bisphosphonate, denosumab or 
teriparatide therapy to reduce the risk of fractures. 
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INTRODUCTION

Glucocorticoid-induced osteoporosis is a form of secondary 
osteoporosis caused by the intake of glucocorticoid medication. 
It is characterised by rapid bone loss (increased bone 
resorption, decreased bone formation)1 of as much as ten 
percent of the Bone Mineral Density (BMD) within a year.  
�e e�ect takes place soon after glucocorticoid therapy is 
initiated (three to six months).2,3 �is results in increased 
fracture risk.  �e average daily and cumulative glucocorticoid 
dose is correlated to the extent of bone loss and degree of 
increased fracture risk.  �e increased risk is observed in 
patients taking   5 mg/day prednisolone (or equivalent) for   
three months (Table 1).3,4 �erefore, clinicians should use the 
lowest dose of glucocorticoid for the shortest duration of time 
to control or treat the disease and consider steroid-sparing 
agent when appropriate.  

T  H   E     S  I   N   G  A   P  O   R   E     F  A   M  I  L  Y    P  H  Y   S  I  C   I  A  N    V O  L  4 5(7)  O C T O B E R - D E C E M B E R  2 0 1 9  :  10

Dose Categorisation Prednisolone Equivalent 
(mg/dL) 

Average FRAX Adjustment 
Factor 

Hip Fracture 
Low <2.5 0.65 
Medium 2.5 – 7.5 No adjustment 
High ≥7.5 
Major Osteoporotic Fracture 
Low <2.5 0.80 
Medium 2.5 – 7.5 No adjustment 
High ≥7.5 1.15 

https://doi.org/10.33591/sfp.45.7.u6



Table 2: Laboratory Tests to Exclude Other Causes of 
Secondary Osteoporosis

Case 2

A 48-year-old woman, with aches and pain for months, and in 
recent weeks su�ering from debilitating pain over the thigh. An 
X-ray showed Looser’s zone which looked like insu�ciency 
fracture over the left proximal femur shaft. Initial labs showed 
low-normal calcium 2.10 mmol/L and low phosphate 0.65 
mmol/L, and severely low 25 hydroxyvitamin D level of 4.4 
mcg/L and raised ALP 157 U/L and iPTH was elevated 20.4 
pmol/L. Initial diagnosis: severe vitamin D de�ciency and 
osteomalacia with secondary hyperparathyroidism which 
responded to vitamin D replacement. Intriguingly, as the 
vitamin D was corrected to a safer level, close to 20 mcg/L, her 
serum calcium became elevated 2.70 mmol/L, and on 
Ministry of Health (MOH) Recommendations14 

•  BMD Testing using DXA is recommended for assessment of 
fracture risk in patients who will be started on glucocorticoid 
for   three months at   5 mg/day prednisolone or equivalent15 

•  Repeat bone mineral density should be done yearly while 
patients are on continuous glucocorticoid therapy

•  BMD T-score of -1.5 SD (femoral neck and/or spine) for 
treatment of glucocorticoid-induced osteoporosis16 

Fig. 2: Diagnostic approach to GIOP5 

Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18  MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).

myopathy2 and loss of muscle mass.1  �e excess glucocorticoid 
can also lead to hypogonadism.6 

Epidemiology

GIOP is the most common form of secondary osteoporosis6 
and also the most common cause of osteoporosis in people 
younger than 50 years of age.6 �irty to �fty percent of patients 
on long term corticosteroid therapy will experience 
fractures11,12, with an increased risk of hip fracture by 2-fold in 
women and 2.6-fold in men.2

In Singapore, one study shows that 47.6 percent of patients 
(post-menopausal women and men   50 years of age) had one or 
more secondary contributors of osteoporosis, of which 8.43 
percent was attributed to glucocorticoid use (n=332).13 

Risk Factors for GIOP

BMD does not necessarily correlate to fracture risk as 
glucocorticoid use results in an alteration of bone quality.6 
Other risk factors that increase fracture risk in patients treated 
with glucocorticoids6 include: increasing age, previous fracture, 
female gender, history of falls, low body-mass index (BMI), 
duration of menopause and cigarette smoking.

Diagnosis

The diagnosis of patients with GIOP will include a good 
medical history to ascertain the use of glucocorticoid 
medication, including the possibility of alternative medicine 
being adulterated with glucocorticoid.  Ask for a history of 
previous fractures as this is a signi�cant risk factor for future 
fractures.  Measure the patient’s height to detect height loss 
(more than 2.5 cm in recent one year or more than 5 cm when 
compared to the maximum height when young) as this may 
indicate previous vertebra fractures.
  
�e physical examination will detect the presence of cushingoid 
features (thin limbs with truncal obesity, inter-scapular and 
supraclavicular fat deposit, skin striae, proximal muscle 
weakness, etc.).  During the evaluation, look out for 
glucocorticoid-induced cataract, hypertension, hyperlipidemia 
and diabetes mellitus.   

Table 2 below suggests possible investigations to consider when 
indicated to exclude other secondary causes of osteoporosis.5

MANAGEMENT OF BONE FRAGILITY IN A PATIENT WITH TYPE 2 DIABETES MELLITUS

 

5. Lekamwasam S, Adachi JD, Agnusdei D, Bilezikian J, Boonen S, 
Borgström F, Cooper C, Perez AD, Eastell R, Hofbauer LC, Kanis JA. A 
framework for the development of guidelines for the management of 
glucocorticoid-induced osteoporosis. Osteoporosis International. 2012 
Sep 1;23(9):2257-76.
6. Briot K, Roux C. Glucocorticoid-induced osteoporosis. RMD Open 
2015; 1 (1): e000014.
7. Gensler LS. Glucocorticoids: complications to anticipate and prevent. 
The Neurohospitalist. 2013 Apr;3(2):92-7.
8. Buehring B, Viswanathan R, Binkley N, Busse W. Glucocorticoid-
induced osteoporosis: an update on effects and management. Journal of 
 allergy and clinical immunology. 2013 Nov 1;132(5):1019-30
9. Clarke B. Normal bone anatomy and physiology. Clinical journal of the 
American Society of Nephrology. 2008 Nov 1;3(Supplement 3):S131-9.
10. Seibel MJ, Cooper MS, Zhou H. Glucocorticoid-induced osteoporo-
sis: mechanisms, management, and future perspectives. The Lancet 
Diabetes & endocrinology. 2013 Sep 1;1(1):59-70.
11. Reid IR. Glucocorticoid osteoporosis--mechanisms and management. 
European Journal of Endocrinology. 1997 Sep 1;137(3):209-17.
12. Adachi JD. Corticosteroid-induced osteoporosis. The American 
journal of the medical sciences. 1997 Jan 1;313(1):41-9.
13. Yung CK, Fook-Chong S, Chandran M. The prevalence of recognized 
contributors to secondary osteoporosis in South East Asian men and 
post-menopausal women. Are Z score diagnostic thresholds useful 
predictors of their presence?. Archives of osteoporosis. 2012 Dec 
1;7(1-2):49-56.
14. Ministry of Health. Clinical Practice Guidelines on Osteoporosis. 
Singapore: 3/2008. [Cited 04 Oct 2019] Available from: 
https://www.moh.gov.sg/docs/librariesprovider4/guidelines/cpg_osteopor
osis.pdf
15. Van Staa TP, Leufkens HG, Abenhaim L, Zhang B, Cooper C. Oral 
corticosteroids and fracture risk: relationship to daily and cumulative 
doses. Rheumatology. 2000 Dec 1;39(12):1383-9.
16. Buckley L, Greenwald M, Hochberg M, Lane NE, Lindsey S, Paget S, 
Saag K, Simon L. Recommendations for the prevention and treatment of 
glucocorticoid-induced osteoporosis: 2001 update: American College of 
Rheumatology Ad Hoc Committee on glucocorticoid-induced osteopo-
rosis. Arthritis and Rheumatism. 2001;44(7):1496-503.
17. Al-Osail AM, Sadat-Ali M, Al-Elq AH, Al-Omran AS, Azzam Q. 
Glucocorticoid-related osteoporotic fractures. Singapore medical 
journal. 2010 Dec 1;51(12):948.
18. Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman 
A, Hershman JM, Kaltsas G, Koch C, Kopp P, Korbonits M. An Overview 
of Glucocorticoid-Induced Osteoporosis--Endotext.
19. Buckley L, Guyatt G, Fink HA, Cannon M, Grossman J, Hansen KE, 
Humphrey MB, Lane NE, Magrey M, Miller M, Morrison L. 2017 
American College of Rheumatology guideline for the prevention and 
treatment of glucocorticoid‐induced osteoporosis. Arthritis & Rheuma-
tology. 2017 Aug;69(8):1521-37.

Fig 3: Initial Pharmacological Treatment for Adult19

Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18  MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).
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Table 1: Average Adjustment of 10-Year Probabilities of a Hip 
Fracture or a Major Osteoporotic Fracture in Postmenopausal 
Women and Men ≥ 40 Years of Age According to 
Glucocorticoid Dose5 

Glucocorticoid Medication

Glucocorticoids are naturally occurring or manufactured 
substance that has anti-in�ammatory properties.  �ey are 
prescribed for a variety of conditions6, including in�ammatory 
rheumatic disorders (e.g. rheumatoid arthritis, systemic lupus 
erythematosus), lung disorders (e.g. asthma), etc. The types of 
glucocorticoids7 include Hydrocortisone, Prednisone, 
Prednisolone, Dexamethasone and Methylprednisolone.

Pathophysiology

Exogenous glucocorticoid therapy creates an excess of 
glucocorticoids8 in the body.  �is causes the rates of bone 
formation and resorption to be uncoupled, resulting in bone 
loss. �e excess glucocorticoid will stimulate osteocyte 
apoptosis8, reduce proliferation and stimulate apoptosis of 
osteoblasts4,9, and RANK Ligand expression and inhibited 
osteoprotegerin (OPG) expression.6,10 (Figure 1)

Fig. 1: Effects of Exogenous Glucocorticoids on 
Bone1

�e excess glucocorticoids also lead to other physiological 
responses that will also contribute to osteoporosis.  For example, 
it increases the urinary calcium secretion6, and reduces calcium 
absorption in the gut, resulting in lower serum calcium level 
which in turn lead to secondary hyperparathyroidism.6 �ere is 
also increased risk of falls due to glucocorticoid-induced 
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Glucocorticoid-induced osteoporosis (GIOP) is a form of 
secondary osteoporosis caused by the intake of 
glucocorticoid medication.  It is characterised by rapid 
bone loss and takes place soon after glucocorticoid 
therapy is initiated (three to six months).  This results in 
increased fracture risk.  The increased risk is observed in 
patients taking   5 mg/day prednisolone (or equivalent) 
for   3 months.  Therefore, clinicians should use the lowest 
dose of glucocorticoid for the shortest duration of time to 
control or treat the disease and consider steroid-sparing 
agent when appropriate.  Patients who appear cushingoid 
should be evaluated to exclude excess endogenous or 
exogenous source of glucocorticoid.  They should be 
evaluated for complications of glucocorticoid, including 
GIOP.  BMD Testing using DXA is recommended for 
assessment of fracture risk in patients who will be started 
on glucocorticoid for   three months at   5 mg/day 
prednisolone or equivalent.  Patients who are at 
moderate to high risk of fractures or rapid bone loss 
should be treated with bisphosphonate, denosumab or 
teriparatide therapy to reduce the risk of fractures. 
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INTRODUCTION

Glucocorticoid-induced osteoporosis is a form of secondary 
osteoporosis caused by the intake of glucocorticoid medication. 
It is characterised by rapid bone loss (increased bone 
resorption, decreased bone formation)1 of as much as ten 
percent of the Bone Mineral Density (BMD) within a year.  
�e e�ect takes place soon after glucocorticoid therapy is 
initiated (three to six months).2,3 �is results in increased 
fracture risk.  �e average daily and cumulative glucocorticoid 
dose is correlated to the extent of bone loss and degree of 
increased fracture risk.  �e increased risk is observed in 
patients taking   5 mg/day prednisolone (or equivalent) for   
three months (Table 1).3,4 �erefore, clinicians should use the 
lowest dose of glucocorticoid for the shortest duration of time 
to control or treat the disease and consider steroid-sparing 
agent when appropriate.  

T  H   E     S  I   N   G  A   P  O   R   E     F  A   M  I  L  Y    P  H  Y   S  I  C   I  A  N    V O  L  4 5(7)  O C T O B E R - D E C E M B E R  2 0 1 9  :  11

 

Investigation Cause Excluded 

Full blood count and erythrocyte sedimentation 
rate (ESR) 

Anaemia, monoclonal gammopathy 

Calcium, urea, and estimated glomerular 
filtration rate (eGFR) 

Chronic kidney disease (CKD) 
 

Calcium, phosphate, alkaline phosphatase, and 
albumin 

Primary hyperparathyroidism, malignancy, 
osteomalacia, Paget disease 

Estrogen, testosterone and follicle-stimulating 
hormone (FSH)* 

Hypogonadism 

IgA anti-tissue transglutaminase antibodies or 
IgA endomysial antibody 

Celiac disease 

Immunoglobulins, Bence Jones proteins, and 
serum free light chains 

Monoclonal gammopathy 

Serum vitamin D Vitamin D deficiency 

Serum thyroid stimulating hormone (TSH) Hyperthyroidism 

* Not required in postmenopausal women. 



Table 2: Laboratory Tests to Exclude Other Causes of 
Secondary Osteoporosis

Case 2

A 48-year-old woman, with aches and pain for months, and in 
recent weeks su�ering from debilitating pain over the thigh. An 
X-ray showed Looser’s zone which looked like insu�ciency 
fracture over the left proximal femur shaft. Initial labs showed 
low-normal calcium 2.10 mmol/L and low phosphate 0.65 
mmol/L, and severely low 25 hydroxyvitamin D level of 4.4 
mcg/L and raised ALP 157 U/L and iPTH was elevated 20.4 
pmol/L. Initial diagnosis: severe vitamin D de�ciency and 
osteomalacia with secondary hyperparathyroidism which 
responded to vitamin D replacement. Intriguingly, as the 
vitamin D was corrected to a safer level, close to 20 mcg/L, her 
serum calcium became elevated 2.70 mmol/L, and on 
Ministry of Health (MOH) Recommendations14 

• BMD Testing using DXA is recommended for assessment of 
fracture risk in patients who will be started on glucocorticoid 
for   three months at   5 mg/day prednisolone or equivalent15 

• Repeat bone mineral density should be done yearly while 
patients are on continuous glucocorticoid therapy

• BMD T-score of -1.5 SD (femoral neck and/or spine) for 
treatment of glucocorticoid-induced osteoporosis16 
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Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18 MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).

myopathy2 and loss of muscle mass.1  �e excess glucocorticoid 
can also lead to hypogonadism.6 

Epidemiology

GIOP is the most common form of secondary osteoporosis6 
and also the most common cause of osteoporosis in people 
younger than 50 years of age.6 �irty to �fty percent of patients 
on long term corticosteroid therapy will experience 
fractures11,12, with an increased risk of hip fracture by 2-fold in 
women and 2.6-fold in men.2

In Singapore, one study shows that 47.6 percent of patients 
(post-menopausal women and men 50 years of age) had one or 
more secondary contributors of osteoporosis, of which 8.43 
percent was attributed to glucocorticoid use (n=332).13 

Risk Factors for GIOP

BMD does not necessarily correlate to fracture risk as 
glucocorticoid use results in an alteration of bone quality.6

Other risk factors that increase fracture risk in patients treated 
with glucocorticoids6 include: increasing age, previous fracture, 
female gender, history of falls, low body-mass index (BMI), 
duration of menopause and cigarette smoking.

Diagnosis

The diagnosis of patients with GIOP will include a good 
medical history to ascertain the use of glucocorticoid 
medication, including the possibility of alternative medicine 
being adulterated with glucocorticoid.  Ask for a history of 
previous fractures as this is a signi�cant risk factor for future 
fractures. Measure the patient’s height to detect height loss 
(more than 2.5 cm in recent one year or more than 5 cm when 
compared to the maximum height when young) as this may 
indicate previous vertebra fractures.

�e physical examination will detect the presence of cushingoid 
features (thin limbs with truncal obesity, inter-scapular and 
supraclavicular fat deposit, skin striae, proximal muscle 
weakness, etc.). During the evaluation, look out for 
glucocorticoid-induced cataract, hypertension, hyperlipidemia 
and diabetes mellitus.   

Table 2 below suggests possible investigations to consider when 
indicated to exclude other secondary causes of osteoporosis.5
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American Society of Nephrology. 2008 Nov 1;3(Supplement 3):S131-9.
10. Seibel MJ, Cooper MS, Zhou H. Glucocorticoid-induced osteoporo-
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Diabetes & endocrinology. 2013 Sep 1;1(1):59-70.
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15. Van Staa TP, Leufkens HG, Abenhaim L, Zhang B, Cooper C. Oral
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doses. Rheumatology. 2000 Dec 1;39(12):1383-9.
16. Buckley L, Greenwald M, Hochberg M, Lane NE, Lindsey S, Paget S,
Saag K, Simon L. Recommendations for the prevention and treatment of
glucocorticoid-induced osteoporosis: 2001 update: American College of
Rheumatology Ad Hoc Committee on glucocorticoid-induced osteopo-
rosis. Arthritis and Rheumatism. 2001;44(7):1496-503.
17. Al-Osail AM, Sadat-Ali M, Al-Elq AH, Al-Omran AS, Azzam Q.
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journal. 2010 Dec 1;51(12):948.
18. Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman
A, Hershman JM, Kaltsas G, Koch C, Kopp P, Korbonits M. An Overview
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American College of Rheumatology guideline for the prevention and
treatment of glucocorticoid‐induced osteoporosis. Arthritis & Rheuma-
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Fig 3: Initial Pharmacological Treatment for Adult19

Treatment

Fractures due to steroid-induced osteoporosis can be prevented 
if appropriate measures are taken.17  However, only 4 percent to 
5.5 percent of patients receive bone-protective medication while 
taking glucocorticoids.18  MOH Recommendations include the 
use of bisphosphonate, denosumab and teriparatide therapy to 
treat GIOP for patients who are at moderate to high risk of 
fractures or rapid bone loss.14 �e American College of 
Rheumatology has similar recommendations as well19 (Figure 
3).
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Table 1: Average Adjustment of 10-Year Probabilities of a Hip 
Fracture or a Major Osteoporotic Fracture in Postmenopausal 
Women and Men ≥ 40 Years of Age According to 
Glucocorticoid Dose5 

Glucocorticoid Medication

Glucocorticoids are naturally occurring or manufactured 
substance that has anti-in�ammatory properties.  �ey are 
prescribed for a variety of conditions6, including in�ammatory 
rheumatic disorders (e.g. rheumatoid arthritis, systemic lupus 
erythematosus), lung disorders (e.g. asthma), etc. The types of 
glucocorticoids7 include Hydrocortisone, Prednisone, 
Prednisolone, Dexamethasone and Methylprednisolone.

Pathophysiology

Exogenous glucocorticoid therapy creates an excess of 
glucocorticoids8 in the body.  �is causes the rates of bone 
formation and resorption to be uncoupled, resulting in bone 
loss. �e excess glucocorticoid will stimulate osteocyte 
apoptosis8, reduce proliferation and stimulate apoptosis of 
osteoblasts4,9, and RANK Ligand expression and inhibited 
osteoprotegerin (OPG) expression.6,10 (Figure 1)

Fig. 1: Effects of Exogenous Glucocorticoids on 
Bone1

�e excess glucocorticoids also lead to other physiological 
responses that will also contribute to osteoporosis.  For example, 
it increases the urinary calcium secretion6, and reduces calcium 
absorption in the gut, resulting in lower serum calcium level 
which in turn lead to secondary hyperparathyroidism.6 �ere is 
also increased risk of falls due to glucocorticoid-induced 

ABSTRACT
Glucocorticoid-induced osteoporosis (GIOP) is a form of 
secondary osteoporosis caused by the intake of 
glucocorticoid medication.  It is characterised by rapid 
bone loss and takes place soon after glucocorticoid 
therapy is initiated (three to six months).  This results in 
increased fracture risk. The increased risk is observed in 
patients taking   5 mg/day prednisolone (or equivalent) 
for   3 months.  Therefore, clinicians should use the lowest 
dose of glucocorticoid for the shortest duration of time to 
control or treat the disease and consider steroid-sparing 
agent when appropriate.  Patients who appear cushingoid 
should be evaluated to exclude excess endogenous or 
exogenous source of glucocorticoid.  They should be 
evaluated for complications of glucocorticoid, including 
GIOP. BMD Testing using DXA is recommended for 
assessment of fracture risk in patients who will be started 
on glucocorticoid for   three months at   5 mg/day 
prednisolone or equivalent.  Patients who are at 
moderate to high risk of fractures or rapid bone loss 
should be treated with bisphosphonate, denosumab or 
teriparatide therapy to reduce the risk of fractures. 
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INTRODUCTION

Glucocorticoid-induced osteoporosis is a form of secondary 
osteoporosis caused by the intake of glucocorticoid medication. 
It is characterised by rapid bone loss (increased bone 
resorption, decreased bone formation)1 of as much as ten 
percent of the Bone Mineral Density (BMD) within a year.  
�e e�ect takes place soon after glucocorticoid therapy is 
initiated (three to six months).2,3 �is results in increased 
fracture risk.  �e average daily and cumulative glucocorticoid 
dose is correlated to the extent of bone loss and degree of 
increased fracture risk.  �e increased risk is observed in 
patients taking 5 mg/day prednisolone (or equivalent) for   
three months (Table 1).3,4 �erefore, clinicians should use the 
lowest dose of glucocorticoid for the shortest duration of time 
to control or treat the disease and consider steroid-sparing 
agent when appropriate.  

T  H   E     S  I   N   G  A   P  O   R   E     F  A   M  I  L  Y    P  H  Y   S  I  C   I  A  N    V O  L  4 5(7)  O C T O B E R - D E C E M B E R  2 0 1 9  :  12

The increased risk of GIOP is observed in patients taking   5 mg/day prednisolone (or equivalent) 

for   3 months.  Therefore, clinicians should use the lowest dose of glucocorticoid for the shortest 

duration of time to control or treat the disease and consider steroid-sparing agent when 

appropriate.  

BMD Testing using DXA is recommended for assessment of fracture risk in patients who will be 

started on glucocorticoid for   3 months at   5 mg/day prednisolone or equivalent.  

Patients who are at moderate to high risk of fractures or rapid bone loss should be treated with 

bisphosphonate, denosumab or teriparatide therapy to reduce the risk of fractures.

LEARNING POINTS

•

•

•

 


	Figure 1.pdf
	Binder2- for print.pdf
	Binder1.pdf
	SFP_college_oct2019.pdf
	Unit 1 Postmenopausal Osteoporosis- Diagnosis FRAX and management LL (clean).pdf

	SFP_102019_U3 (002) - edited UPLOAD.pdf




