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Editorial

Why Do We Need Proactive Management for Fracture 
Prevention in Long-Term Glucocorticoid Users? 
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Division of Endocrinology and Metabolism, Department of Internal Medicine, Dongguk University Ilsan Hospital, Dongguk 
University College of Medicine, Goyang, Korea

Glucocorticoids are steroid hormones that play an important role 
in several immunological and metabolic processes. Cortisol, the 
most important endogenous glucocorticoid, was isolated from 
adrenal extracts in 1946 and synthesized later that year [1]. After 
the therapeutic potential of glucocorticoids as strong anti-inflam-
matory drugs was discovered, a variety of synthetic glucocorti-
coids that differ in both pharmacokinetics and pharmacodynam-
ics have been developed and used for the treatment of various in-
flammatory, allergic, and autoimmune diseases. It is estimated 
that about 1% of the general population receives systemic gluco-
corticoids [2,3].

However, chronic use of glucocorticoids can lead to several 
adverse effects, including osteoporosis and fractures. The delete-
rious effects of glucocorticoids on bone occur in a biphasic pat-
tern, with rapid bone loss in the first few months, followed by 
slow but steady loss of bone with continuous use. The mecha-
nism underlying glucocorticoid-induced osteoporosis is pre-
dominantly characterized by reduced bone formation, along 
with a transient early increase in bone resorption [4]. The influ-
ence of glucocorticoids on bone formation is mediated by direct 
inhibition of osteoblast proliferation and differentiation, as well 
as by increasing apoptosis of mature osteoblasts and osteocytes. 
Glucocorticoids can also directly stimulate osteoclast prolifera-
tion and activity, leading to increased bone resorption. Other in-

direct mechanisms, including hypogonadism, reduced muscle 
mass, and renal and intestinal loss of calcium, also contribute to 
bone loss and fragility associated with long-term glucocorticoid 
use [4]. 

Osteoporosis has become one of the most common public 
health problems in modern societies. Osteoporosis-related frac-
tures can cause serious disability and morbidity, and can even 
lead to death owing to fracture-related complications. In addi-
tion, the economic burden caused by osteoporosis and fracture is 
expected to rise in the future. Fracture risk is determined not only 
by bone mineral density (BMD), but also by various risk factors 
associated with bone strength. In patients receiving glucocorti-
coid therapy, a significantly higher incidence of fractures than in 
controls at similar levels of BMD was documented, with an ap-
proximately twofold increase in relative risk [5]. In addition, it 
was estimated that the annual incidence of vertebral and non-
vertebral fractures was 5.1% and 2.5%, respectively, among in-
dividuals who had initiated a glucocorticoid in the last 6 months, 
and 3.2% and 3.0%, respectively, among those who had used a 
glucocorticoid for more than 6 months [6]. More than 30% of 
post-menopausal women receiving chronic glucocorticoid treat-
ment were found to have asymptomatic vertebral fractures [7]. 
The fracture risk assessment tool (FRAX) (https://www.shef-
field.ac.uk/FRAX/index.aspx) was developed by the World 
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Health Organization to evaluate individuals’ 10-year probability 
of fracture based on clinical risk factors and femoral neck BMD. 
Oral glucocorticoid use is also included as a risk factor in the 
FRAX. In this model, however, glucocorticoid use is entered as 
a dichotomous risk factor chosen by responding to a question 
asking whether the patient is currently exposed to oral glucocor-
ticoids or has been exposed to oral glucocorticoids for more than 
3 months at a prednisolone dose of 5 mg daily or more. Consid-
ering that fracture risk is largely determined by the dose and du-
ration of glucocorticoid use, the FRAX is likely to underestimate 
the fracture risk among those receiving high-dose glucocorti-
coids. Therefore, adjustment of the FRAX-generated fracture 
risk according to the daily dose of glucocorticoids has been sug-
gested [8]. To improve estimations of fracture probability, we 
need more accurate epidemiological data on the dose and dura-
tion of glucocorticoids and fracture risk in a large-scale popula-
tion-based study. 

In this issue of Endocrinology and Metabolism, Koh et al. [9] 
investigated the relationship between hip and vertebral fractures 
and the total amount of systemic glucocorticoid use based on 
data from the National Health Checkup program in Korea. The 
study population consisted of 1,896,159 people who participated 
the program in 2006 and were followed up for 2 years. All kinds 
of oral and parenteral glucocorticoids, including hydrocortisone, 
prednisolone, dexamethasone, and methylprednisolone, were 
included and their doses were converted to prednisolone-equiv-
alent doses. The total amount of glucocorticoids prescribed for 6 
months from the index date was calculated based on the defined 
daily dose (DDD). Subjects were categorized into four groups 
according to total glucocorticoid DDDs: non-users (DDDs=0), 
low users (0<DDDs≤45), intermediate users (45<DDDs≤90), 
and high users (90<DDDs). Hip or vertebral fracture incidence 
was identified from participants’ claim records in the National 
Health Insurance Service. Vertebral fracture risk was 1.39 times 
higher in the low users, 1.94 times higher in the intermediate us-
ers, and 2.43 times higher in the high users than in the non-users, 
respectively. Hip fracture risk was 1.72 times higher in the inter-
mediate users and 3.28 times higher in the high users than in the 
non-users. 

Despite the higher risk of fractures among glucocorticoid us-
ers, few patients taking glucocorticoids receive BMD measure-
ments or pharmacological treatment [10]. In this study by Koh 
et al. [9], fewer than 5% of glucocorticoid users received osteo-
porosis medication. The problem of under-treatment is associat-
ed with younger age, medical co-morbidities, and lack of BMD 
measurements [11]. Proactive strategies are needed to identify 

high-risk patients among long-term glucocorticoid users and to 
provide preventive management for fractures.
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