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Glucocorticoids are commonly used to treat various 
chronic inflammatory diseases, including rheumatoid ar-
thritis, systemic lupus erythematosus, inflammatory 
bowel disease, and chronic obstructive pulmonary dis-
ease; they are also useful as immunosuppressants in pa-
tients undergoing organ transplantation [1,2]. A study 
performed in 2013 reported that based on the National 
Health and Nutrition Examination Survey data obtained 
between 1999 and 2008, the prevalence of glucocorticoid 
use was estimated to be 1.2% in the United States [3]. 
Additionally, 28.8% of oral glucocorticoid users reported 
＞5-year use of the medication. Although glucocorticoids 
are effective anti-inflammatory agents, their long-term 
use is associated with various detrimental effects, includ-
ing those on bone, causing glucocorticoid-induced osteo-
porosis (GIOP). GIOP-related fractures are associated 
with significant morbidity and mortality. GIOP is asso-
ciated with rapid bone loss. Further, although effective 
treatments are available to prevent fractures in these pa-
tients, GIOP remains undertreated and preventive meas-
ures are underutilized [2]. Studies performed in patients 
in the US have reported concomitant use of a bi-
sphosphonate in 8.6% of oral glucocorticoids users. 
Moreover, 37.9% of the patients reported use of osteopo-
rosis medications (bisphosphonates, calcitonin, calcium, 
hormone replacement therapies, teriparatide, or vitamin 
D) [3].
Long-term glucocorticoid treatment (＞3 months) in-

duces rapid bone loss and increases the risk of vertebral 
and non-vertebral fractures [4]. Furthermore, glucocorti-
coid treatment predisposes patients to all types of frac-

tures in a dose-dependent manner with a particularly 
high risk of vertebral fractures. Discontinuation of gluco-
corticoid therapy reduces the fracture risk, although the 
risk does not return to baseline levels.
Decreased bone formation serves as the critical process 

in the pathogenesis of GIOP. Glucocorticoids decrease the 
differentiation and maturation of osteoblasts, leading to a 
reduction in their numbers and function [5]. Additionally, 
excess serum glucocorticoid levels cause osteoblast 
apoptosis. Osteocytes also undergo apoptosis, which 
leads to diminished bone quality, owing to their involve-
ment in repair of microdamage to bone. Thus, the fracture 
risk in patients with GIOP is higher than that in patients 
with postmenopausal osteoporosis even when both pa-
tient groups demonstrate the same bone mineral density 
(BMD). This finding could be attributed to the direct tox-
ic effect of glucocorticoids on osteoblasts and osteocytes 
[6]. However, BMD is considered a useful tool for risk 
stratification in patients with GIOP for appropriate deci-
sion-making regarding optimal treatment and for patient 
follow-up over time. To determine the treatment thresh-
old based on assessment of the risk of fracture, the frac-
ture risk assessment tool (FRAX) was developed by the 
World Health Organization in 2007. This tool includes 
glucocorticoid therapy as an independent risk factor for 
the prediction of fractures.
Owing to the increased use of glucocorticoids and the 

consequent increase in morbidity and mortality rates sec-
ondary to long-term glucocorticoid treatment, several 
countries have developed guidelines for the prevention 
and treatment of GIOP. Recently, the American College of 
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Rheumatology has established guidelines in 2017 for the 
prevention and treatment of GIOP based on updated evi-
dence and group consensus [7]. It is important to estab-
lish clear guidelines for the management of GIOP in 
Korea. The Korean Guideline for the Prevention and 
Treatment of Glucocorticoid-induced Osteoporosis is 
timely and most updated with available evidence [8]. 
The Korean Society for Bone and Mineral Research 

(KSBMR) and the Korean College of Rheumatology 
(KCR) have mutually developed a guideline for the treat-
ment of GIOP by adapting previously published guide-
lines with a systematic review and quality assessment. 
This guideline recommends the assessment and monitor-
ing of the fracture risk and the treatment of fractures dur-
ing the course of glucocorticoid administration for all 
adults aged ≥19 years. Prompt assessment of fractures 
should be performed preferably within 6 months of ini-
tiation of long-term glucocorticoid treatment. Fracture 
risk should be evaluated using FRAX with adjustments 
for the glucocorticoid dose, a history of osteoporotic frac-
tures, and BMD values. Prolonged glucocorticoid use 
warrants annual reassessment of the fracture risk with 
FRAX, BMD values, and vertebral radiography. Fracture 
risk is classified as high, moderate, and low. The high-risk 
category includes patients aged ≥40 years with a history 
of osteoporotic fractures, a BMD T-score ≤−2.5, FRAX- 
based 10-year major osteoporotic fracture risk ≥20%, or 
FRAX-based 10-year hip fracture risk ≥3%. The moder-
ate risk category includes FRAX-based 10-year major os-
teoporotic fracture risk of 10%∼19% or FRAX-based 
10-year hip fracture risk ＞1% and ＜3%. Patients with a 
moderate-to-high fracture risk require treatment with 
calcium, vitamin D, and osteoporosis medications. The 
guideline recommends the use of oral bisphosphonates as 
first-line therapy for GIOP. Intravenous bisphosphonates, 
teriparatide, and denosumab are alternatives in patients 
who cannot be administered oral bisphosphonates. Oral 
bisphosphonates are preferred, and teriparatide is consid-
ered in women who demonstrate a moderate-to-high-risk 
of fracture and are planning to conceive. However, osteo-
porosis medications (except calcium and vitamin D) are 
not recommended during pregnancy. It is recommended 
that discontinuation of osteoporosis medication be con-
sidered if glucocorticoid treatment is discontinued in pa-
tients with a low fracture risk.
The most significant feature of the guideline that favors 

its widespread use is its simplicity and feasibility in the 
real-world health care system in the country. Several 

guidelines have been published for the management of 
GIOP during the last decade. However, reportedly, adher-
ence to these guidelines is low. Notably, the guideline ad-
herence rate observed in clinical practice was only 23.3% 
in Japan [9]. Considering that most general physicians 
cannot assess fracture risk using FRAX and that osteopo-
rosis medication is covered along with BMD and in-
cidental fracture detection by the Korean National Health 
Insurance Service, it would be preferable to include a 
BMD T-score ≤−1.5 as a moderate-risk category. Because 
of a relative discrepancy in GIOP between BMD and the 
fracture risk, with a higher frequency of fractures in pa-
tients with GIOP than in patients with postmenopausal 
osteoporosis (even when intergroup BMD values are sim-
ilar) [6], the International Osteoporosis Foundation and 
the European Calcified Tissue Society continue to recom-
mend −1.5 as the cut-off BMD T-score [10]. Notably, af-
ter the publication of the Korean Guideline for the 
Prevention and Treatment of Glucocorticoid-induced 
Osteoporosis, the Health Insurance Review & Assessment 
Service in Korea announced that osteoporosis medi-
cations are covered in patients who receive chronic gluco-
corticoids and show a BMD T-score ≤−1.5.
The most recent and updated Korean guideline for GIOP 

was developed after remarkable concerted efforts of a de-
velopment committee and a working committee sup-
ported by the KSBMR and KCR. It is expected that the 
timely application of this guideline would effectively pre-
vent fractures in patients receiving chronic glucocorticoid 
treatment.
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