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Rheumatoid arthritis (RA) is a system-
ic autoimmune disease, characterized 
by inflammation in multiple joints, 
particularly the small joints of the 
hands and feet. Joint inflammation 
is induced primarily by autoreactive 
immune cells (T- and B-cells and mac-
rophages) and the overproduction of 
proinflammatory cytokines, especially 
tumor necrosis factor-α, interleukin 
(IL)-1β, IL-6, and IL-17, which are cen-
trally involved in the pathogenesis of 
RA. These autoreactive immune cells 
and proinflammatory cytokines me-
diate long-term cartilage degradation 
and bone erosion, resulting in joint 
dysfunction. Furthermore, these im-
munological factors may increase the 
risk of osteoporosis and fracture in RA 
patients by enhancing osteoclastogen-
esis [1].

In addition to autoreactive immune 
cells, proinflammatory cytokines, and 
receptor activator of nuclear factor-κB 
ligand, patients with RA may be ex-
posed to disease-specific risk factors of 
osteoporosis and fractures, including 
disability in daily activities, immo-
bilization, and decreased function in 
digestion and absorption. Drugs used 
for the treatment of RA can also affect 
the reduction in bone mineral densi-

ty (BMD). Cyclosporine, tacrolimus, 
methotrexate, and glucocorticoids have 
been reported to be directly associated 
with osteoporosis [2].

With the need to prevent osteoporotic 
fractures in RA, Kanis et al. [3] devel-
oped a new fracture risk assessment 
tool (FRAX), based on the use of clini-
cal risk factors alone and/or in combi-
nation with BMD, that assessed the 10-
year probability of hip fracture as well 
as a major osteoporotic fracture. The 
clinical factors in FRAX include both 
glucocorticoid use and RA, in addition 
to ‘traditional’ risk factors, such as gen-
der, body mass index, a prior history of 
fracture, a parental history of hip frac-
ture, secondary osteoporosis, and fre-
quent alcohol intake [3].

According to a previous report, re-
cruiting 234 postmenopausal women 
and men over 50 years of age with sero-
positive RA, 52% patients had osteopo-
rosis by the World Health Organization 
criteria and, by FRAX, the 10-year frac-
ture risk was 13% for major osteoporot-
ic fractures and 3.5% for hip fractures. 
Moreover, 56% patients by the criteria 
of the Korean Health Insurance Re-
view Agency, 54% patients by FRAX 
and 65% patients according to the Na-
tional Osteoporosis Foundation (NOF) 
guidelines, needed treatment for os-
teoporosis. In this study, RA itself was 
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determined to be a high risk factor for fracture, and thus 
the authors suggested that the automatically calculated 
FRAX should be considered first, before an assessment 
of BMD [4].

Glucocorticoids are often used in patients with RA 
to alleviate symptoms or quench acute inflammation. 
However, despite their anti-inflammatory effects, gluco-
corticoid use is a strong risk factor for the development 
of osteoporosis, as mentioned above. Glucocorticoids 
enhance bone resorption by decreasing serum estrogen 
and testosterone levels, reducing calcium absorption, 
and increasing renal excretion of calcium, leading to a 
decrease in serum calcium levels and an increase in se-
rum parathyroid hormone levels. In contrast, glucocor-
ticoids decrease bone formation by direct actions on 
bone cells, reducing serum testosterone levels and mus-
cular strength. Therefore, glucocorticoid use is related 
to early rapid bone loss in patients with RA who are tak-
ing or begin to take glucocorticoids; the decline in BMD 
begins with 3 months of glucocorticoid use and peaks at 
6 months [5,6].

With these concerns, the American College of Rheu-
matology (ACR) 2010 recommendations for the preven-
tion and treatment of glucocorticoid-induced osteopo-
rosis (GIOP) were promulgated and are used currently. 
These recommendations incorporated the FRAX risk 
assessment tool and femoral neck BMD and classified 
postmenopausal females, and males over 50 years of age 
with a history of glucocorticoid use into high (> 20%), 
medium (10% to 20%), and low (< 10%) risk of fracture, 
according to the 10-year probability of a major osteopo-
rotic fracture. These recommendations suggested the 
initiation of antiosteoporotic treatment in patients with 
anticipated glucocorticoid use or those on current glu-
cocorticoid therapy for over 3 months, except those with 
a dose < 7.5 mg/day in the low-risk group [6,7]. The ACR 
2010 recommendations first proposed new guidelines 
for the prevention of GIOP in patients with RA, but they 
left a question as to whether they should be applied to 
patients with RA who did not take glucocorticoids. That 
is, the ACR 2010 recommendations for the prevention 
of GIOP are not applied evenly to all patients with RA. 
Furthermore, although the NOF guideline incorporated 
the 10-year probability of a fracture by FRAX, including 
glucocorticoid use and RA, the NOF guidelines may not 
be sufficient to propose specific guidelines for GIOP in 

RA [6-8].
With this background, Lee et al. [7] recently compared 

the ACR 2010 recommendations for GIOP and the NOF 
guideline to evaluate whether the ACR 2010 recommen-
dations for GIOP were sufficient for identifying candi-
dates for antiosteoporotic treatment in patients with 
RA, regardless of glucocorticoid use. They enrolled 100 
postmenopausal females over 50 years of age with RA. 
When they applied the ACR 2010 recommendations for 
GIOP and NOF guideline simultaneously to only the 57 
patients who were currently taking glucocorticoids, they 
found a high agreement rate between the two guidelines 
(κ = 0.76). They also applied the two guidelines to all pa-
tients (the 57 with glucocorticoid use + the 43 without). 
When they used only the ACR 2010 recommendations 
for GIOP, 39% patients were identified as candidates for 
antiosteoporotic treatment. However, when they applied 
the NOF guidelines, the number of candidates for an-
tiosteoporotic treatment increased to 56% (two and 19 pa-
tients belonging to the low-risk and not eligible for GIOP 
recommendation groups, respectively). Moreover, when 
they added screening radiography for vertebral fractures 
to the two guidelines, 67 patients needed antiosteoporot-
ic treatment [7].

The goal of antiosteoporotic treatment is to prevent 
not only the development of osteoporosis, but all kinds 
of fractures. According to the Rotterdam Study, which 
enrolled 2,437 men and 3,357 women over 55 years of age, 
hip fracture was observed in 58% of males and 31% of fe-
males whose BMD ranged from –1.0 to –2.5 [9]. Further-
more, the risk of all fractures in the osteopenia group 
was higher than in the normal group, with a fracture 
rate ratio of 1.80 [10]. Thus, the initiation of antiosteopo-
rotic treatment should not be confined to subjects with 
BMD T score less than –2.5, but it should also be consid-
ered in subjects with a BMD T score less than –1, when, 
by FRAX, they have a 10-year probability of hip fracture 
above 3% or a 10-year probability of a major osteoporotic 
fracture above 20%.

Not all patients with RA are taking glucocorticoids 
and it may be difficult to identify a history of glucocor-
ticoid use in clinical situations. Also, it is not possible to 
assess the total duration of glucocorticoid use or the cu-
mulative dose even in patients who have received gluco-
corticoids. Also, considering that fractures can occur in 
subjects with osteopenia-range BMD, physicians should 
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be encouraged to apply one more the guidelines for an-
tiosteoporotic treatment other than the ACR 2010 rec-
ommendations for GIOP to patients with RA regardless 
of glucocorticoid use, to reduce the fracture rate by early 
detection and treatment.

Conflict of interest
No potential conflict of interest relevant to this article 
was reported.

REFERENCES

1. McInnes IB, Schett G. The pathogenesis of rheumatoid 
arthritis. N Engl J Med 2011;365:2205-2219.

2. Bollerslev J, Harris ST, Leder BZ. Medicines and bone 
loss. J Clin Endocrinol Metab 2013;98:33A-34A.

3. Kanis JA, Johnell O, Oden A, Johansson H, McCloskey E. 
FRAX and the assessment of fracture probability in men 
and women from the UK. Osteoporos Int 2008;19:385-
397.

4. Yoon J, Kwon SR, Lim MJ, et al. A comparison of three 
different guidelines for osteoporosis treatment in pa-
tients with rheumatoid arthritis in Korea. Korean J In-
tern Med 2010;25:436-446.

5. Canalis E, Mazziotti G, Giustina A, Bilezikian JP. Glu-

cocorticoid-induced osteoporosis: pathophysiology and 
therapy. Osteoporos Int 2007;18:1319-1328.

6. Grossman JM, Gordon R, Ranganath VK, et al. Ameri-
can College of Rheumatology 2010 recommendations for 
the prevention and treatment of glucocorticoid-induced 
osteoporosis. Arthritis Care Res (Hoboken) 2010;62:1515-
1526.

7. Lee JH, Cho SK, Han M, Kim D, Bae SC, Sung YK. Are 
glucocorticoid-induced osteoporosis recommendations 
sufficient to determine antiosteoporotic treatment for 
patients with rheumatoid arthritis? Korean J Intern Med 
2014;29:509-515. 

8. Berry SD, Kiel DP, Donaldson MG, et al. Application of 
the National Osteoporosis Foundation Guidelines to 
postmenopausal women and men: the Framingham Os-
teoporosis Study. Osteoporos Int 2010;21:53-60.

9. Schuit SC, van der Klift M, Weel AE, et al. Fracture in-
cidence and association with bone mineral density in 
elderly men and women: the Rotterdam Study. Bone 
2004;34:195-202.

10. Siris ES, Miller PD, Barrett-Connor E, et al. Identifica-
tion and fracture outcomes of undiagnosed low bone 
mineral density in postmenopausal women: results 
from the National Osteoporosis Risk Assessment. JAMA 
2001;286:2815-2822.

www.kjim.org

