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Summary
Osteoporosis is a systemic skeletal disease characterized by low bone mineral density, changes in bone
microarchitecture and increased risk of fracture. It has been shown that depends on physiological processes and secondary to other pathologies and associated with the use of glucocorticoids, the latest being
the most common cause of osteoporosis associated to drugs, this may be represent a great magnitude
public health issue. This review is presented in order to emphasize the clinical importance of osteoporosis in rheumatic diseases and glucocorticoid-induced osteoporosis.
Key words: osteoporosis, rheumatic diseases, glucocorticoids.
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Introduction
Osteoporosis is a systemic skeletal disease characterized by decreased bone mineral density with alterations in bone microarchitecture and increased risk of
fracture, involving genetic and environmental factors.
It is classified as primary when it depends on physiological processes, as in the case of menopause and
normal aging, and secondary when conditioned by
other pathologies or in relation to medications, as in
osteoporosis secondary to rheumatic diseases and
glucocorticoid-induced osteoporosis (GIO).
The current trend of widespread corticoid use has
led to GIO being the most common cause of druginduced osteoporosis, constituting a worldwide problem. Approximately 0.5% of the general population
and 1.7% of women over 55 years of age receive oral
glucocorticoids and, despite the existence of diagnostic methods and adequate measures to prevent GIO,
less than 14% receive some type of treatment to avoid
loss of bone mass due to glucocorticoids1-3.
In patients with rheumatic diseases such as rheumatoid arthritis (RA), systemic lupus erythematosus
(SLE), ankylosing spondylitis (AS), polymyalgia
rheumatica (PMR), and vasculitis, among others,
osteoporosis is an associated comorbidity. This may
be due to the use of glucocorticoids over long
periods of time as part of the accepted therapy of
these diseases, or it may also be associated with the
inflammatory activity of the condition and its impact
on the bone. In any case, these patients are more
likely to suffer fractures due to fragility, which leads
to a decrease in the quality of life3,4.

The clinical relevance of osteoporosis in rheumatic diseases is underestimated. Studies have
shown that patients with RA receiving oral glucocorticoids who underwent a control bone densitometry had osteopenia/osteoporosis in 23% of the
cases, of which 42% were prescribed at least one
medication to reduce bone loss3.
This indicates an insufficient appreciation of
the clinical problem and a lack of consensus on
osteoporosis detection and treatment in rheumatic
diseases.
Effects of inflammation on bone turnover
The determinants of inflammation on the bone are
proinflammatory cytokines. Thus, the alpha (TNFα) tumor necrosis factor, interleukins (IL) 1 and 6
(IL-1 and IL-6) favor bone resorption by directly or
indirectly promoting osteoclastogenesis. IL-17
enhances activator receptor ligand expression for
nuclear factor kappa B (RANK-L), which in turn is a
key part of the bone resorption process (Figure 1).
TNF acts on proinflammatory signaling pathways
within the joints, influencing bone turnover, at the
same time as it seems to be involved in developing
bone erosions and the progression of osteoporosis.
In addition, TNF has been shown to promote preosteoclastic cell formation expressing the activator
receptor for nuclear factor kappa B (RANK), promoting overexpression of RANK-L osteo-protegerin (OPG) and inhibiting the maturation and function of the osteoblasts, because it increases the
expression of the synovial fibroblasts5.

Figure 1. Regulation and formation of osteoclasts
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The relationship between proinflammatory cytokines and resorption is well established. However,
there is a lack of evidence on the relationship between cytokines and bone formation. IL-4, IL-12, IL8 and interferon are known to promote bone formation due to increased OPG/RANKL ratio, thus
inhibiting osteoclastogenesis6.
On the other hand, the osteoblast produces cytokines and in its immature state promotes the formation of RANK-L and in its mature state the production of OPG, showing that the osteoblast maturation
process is essential to balance the relationship between the inflammatory process and bone mass6.
Rifas and Weitzmann discovered a cytokine and
called it a secreted osteoclastogenic factor of activated T cells (SOFAT)and demonstrated that it induces
the osteoblastic production of IL-6 and the formation of osteoclasts in the absence of osteoblasts or
RANKL, and that it is insensitive to OPG effects. This
demonstrates that SOFAT is a potent inducer of IL-6
production, playing a key role in the local inflammatory response, and may indirectly exacerbate
bone destruction in rheumatoid arthritis through
multiple IL-6 mediated processes7.
Acute and chronic inflammatory processes in
rheumatic diseases cause bone damage because
inflammation increases the number and activity of
osteoclasts and, at the same time, the activation of
T cells. During infectious processes increases
RANKL production, which, in turn, stimulates osteoclastogenesis. It has been demonstrated that the
application of OPG can reverse this effect in diseases such as RA and periodontitis8.
Osteoporosis in specific rheumatic diseases
It is known that subjects with a history of chronic
autoimmune diseases have a higher risk of developing osteoporosis due to different causes, such
as specific alterations that affect bone metabolism,
induce loss and sometimes inhibit formation, or to
meet factors such as: sex (predominance in
women), low physical activity, underlying disease,
smoking, low body mass index (BMI), vitamin D
deficiency, etc. (Table 1).
The Multidisciplinary Forum on Management
of Patients with High Risk of Osteoporotic
Fracture (HRF) has suggested classifying risk factors as follows9:
- Keys: age over 70 years, history of previous
frail fracture (vertebral or hip), glucocorticoid intake (7.5 mg/day for 3 months or more) and BMD
(T-score ≤3).
- Important: maternal history of hip fracture,
BMI ≤20, frequent falls in the elderly, low measurements in activity and physical function.
- Moderate: levels of 25(OH)-vitamin D ≤30
ng/dl, some lifestyle-related harmful factors (smoking, excessive alcohol intake, sedentary lifestyle
or excessive coffee consumption).
Rheumatoid arthritis (RA)
RA is an autoimmune inflammatory disease of unknown origin that is more common in young women,
between the third and fifth decades of life [4]. It is a

deforming and disabling disease that directly affects
the joint causing bone erosions, which end up injuring the joint and resulting in its deformity.
Osteoporosis is a common complication of RA
and is classified as follows10:
- Yuxta-articular: early and secondary to local
factors.
- Generalized: late and multi-causal in origin
(rest, drugs, disease activity, degree of functional
alteration and deterioration of muscle mass).
The frequency of osteoporosis in RA is variable. Sinigaglia et al reported an incidence of osteoporosis of 10-56% in patients with RA3. Forsblad
added that this range will depend on the population studied, and stressed the importance of joint
damage in RA and generalized osteoporosis11.
Patients with RA have a higher risk of fracture
compared to the general population. A retrospective study of 30,262 patients showed a higher risk
of hip fracture (RR=2.0) and spine (RR=2.4) vs the
control group, and the risk increased due to prolonged use of corticosteroids (RR=3.4)12.
The high risk of fracture in RA patients has also
been associated with disease-specific factors13 (Table 2).
Corticosteroid use is an independent predictor of
the decrease in bone mass at the lumbar and femoral levels. A low dose steroid regimen (5 mg prednisone) is associated with a 50% increase in the risk
of osteoporosis14. This demonstrates that treatment
with oral corticosteroids of more than 5 mg of prednisone is able to reduce bone mass with a rapid
increase in the risk of fracture during the treatment
period15,16. Taking into account this risk factor, an
American College of Rheumatology (ACR) committee recommends screening for osteoporosis using
BMD and initiating treatment in patients with Tscore ≤1.0, preferably with bisphosphonates and
calcium supplements and Vitamin D. These patients
should be monitored annually and treatment should
continue while receiving glucocorticoids17.
Longitudinal and cross-sectional studies have
shown that disease modifying anti-rheumatic drugs
(DMARDs), such as methotrexate, do not have
adverse effects on bone mass18. Anti-TNF therapy
(infliximab) has shown positive effects on bone
mass19. It is believed that the bone protective effect
is not only due to the decreased disease activity, but
also to the role played by the cytokine TNF in osteoclastogenesis20,21. Regarding tocilizumab (inhibitor
of IL-6), its role is fundamental, since IL-6 intervenes
in the inflammatory and osteoclastogenic process13.
The CAMERA II study analyzed patients with
early RA who were on methotrexate and 10 mg
prednisone and were administered 500 mg of calcium, 400 IU of vitamin D and alendronate/risedronate over two years. BMD showed a 2.6% increase
in lumbar spine bone mass during the first year of
prophylactic treatment regardless of glucocorticoid
use, demonstrating that the addition of 10 mg of
prednisone daily in a methotrexate-based treatment
does not lead to bone loss in patients with early RA22.
The quality of life of these patients is obviously
affected. A study by Riggs and Melton showed that a
hip fracture has a mortality rate of 10-20% in the sub-
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sequent 6 months, 50% of
these patients will not be able
to walk without external
objects such as walking sticks.
Also 25% will need home
help for long periods23.

Table 1. Profile of high risk of fracture (HRF). Group of Rheumatology
Factors associated with HRF
✓
✓
✓
✓
✓
✓

Age >70 years
Fracture due to previous fragility (symptomatic or asymptomatic)
Low BMD (T-score <3)
Maternal history of hip fracture
Administered corticoids ≤7,5 mg/day over more than 3 months
Low weight (BMI <19 kg/m2)

Systemic Lupus Erythematosus
(SLE)
SLE is an autoimmune diseaSpecial and common situations in rheumatologic patients
se of unknown origin that
✓ Chronic inflammatory disease with persistent activity
occurs more frequently in
4
✓ Rheumatic polymyalgia and/or giant cell arteritis
young women . Osteoporosis
✓ Transplants (distinguishing between pre-transplant and post-transplant)
is also an associated disease,
✓ Frequent use of treatments that induce osteoporosis
and probably caused by treatments that have a negative
HRF in patients with rheumatologic diseases
effect on the bone or by ovaOsteoporosis induced by glucocorticoids
rian dysfunction induced by
✓ Daily dose of corticosteroids greater than 15 mg
24
some immunosuppressants .
✓ Treatment time greater than one year
The loss of bone mass in
Rheumatoid arthritis:
SLE could be the result of
✓ Postmenopausal women (especially those over 65 years of age)
several mechanisms, those
✓ DMO similar to the risk of postmenopausal osteoporosis
that depend on the disease
✓ Treated with corticosteroids at doses higher than 15 mg/day
itself and those that are tre✓ High disability rate
atment related (Table 3).
✓ Extended disease
The mechanism responsi✓ Low physical activity
ble for the loss of bone mass
Ankylosing spondylitis:
in patients with SLE receiving
✓ Patients with a disease of more than 10 years of evolution
corticosteroids is the marked
✓ Male >30 years old, treated with corticosteroids
increase in bone resorption
✓ Accused loss of BMD in the first 5 years, with an extended disease
and the maturation deficit of
✓ Back pain episodes in the last 6 months
the osteoblast, as well as
✓ Associated inflammatory bowel disease
bone mineralization. BMD
Systemic lupus erythematosus:
begins to fall from the third
✓ Postmenopausal woman, with a long-term disease
month of glucocorticoid use
✓ Start after age 30
and progresses rapidly to six
✓ Low sun exposure
months. From this period, the
✓ Uses sunscreens
✓ Low hip BMD
curve gradually declines25.
A study by Houssiau et al
Systemic sclerosis:
in premenopausal women
✓ Age >50 years
with a definitive diagnosis of
✓ Female
✓ Early menopause
SLE, showed that patients
✓ Body mass index <25
who had not received corti✓ Use of systemic corticosteroids
costeroids had lower BMD
compared to healthy controls,
Rheumatic polymyalgia/giant cell arteritis:
✓ Age >60 years
indicating that the disease
✓ Functional limitation (low physical activity)
alone is a bone loss factor26.
✓ Use of systemic corticosteroids (high cumulative dose)
A systematic review by
✓ Decrease in strength
Wang et al showed that SLE
✓ Reduced BMD
patients have lower levels of
BMD than the general population, and that not only occurs
in a specific place, but there is
loss of bone mass in all the places studied (femoral
bone mass, the deficiency is believed to be due to
neck, lumbar spine and hip). In addition, an increareduced sun exposure by the photosensitivity of
sed risk of fracture was demonstrated (RR=1.97)27.
these patients, in addition to the use of corticosteJacobs et al, in a prospective 6-year follow-up
roids and renal insufficiency29. The mechanism by
study in patients with SLE, found an association
which these patients have a lower calcium absorpbetween loss of BMD in the lumbar spine and the
tion results in a decrease in the conversion of
use of corticosteroids at high doses. In addition, a
25(OH)-vitamin D to 1,25(OH)2-vitamin D (calciloss of bone mass was demonstrated with the use
triol). This association has been demonstrated in
of immune-suppressants and base antimalarials28.
cross-sectional studies29-31, hence the importance of
Regarding the association between lower serum
determining levels of 25(OH)-vitamin D in patients
vitamin D levels in these patients and the loss of
with SLE.
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Table 2. Profile of high risk of fracture (ARF). Rheumatoid arthritis
Very relevant
✓ Age i>70 years
✓ Low BMD (T-score <3)
✓ The previous existence of at least 2 vertebral fractures or hip fracture
Relevant
✓
✓
✓
✓
✓

More than 2-3 falls per year
Use of oral corticosteroids at a dose of 7.5 mg/day for at least 3 months
BMI <19 kg/m
Family history of hip fracture
Tobacco consumption >10 cigarettes/day

Table 3. Possible mechanisms of loss of bone mass in SLE
Dependent on disease
✓
✓
✓
✓
✓
✓

Reduced mobility
Renal insufficiency
Endocrine factors
Amenorrhea
Premature menopause
Low plasma levels of
androgens
✓ Hyperprolactinemia
✓ Induction of cytokines
bone resorption

Dependent on treatment
✓ Long-term corticosteroids
✓ Immunosuppressive drugs
Azathioprine
Cyclophosphamide
Cyclosporine
✓ Chronic anticoagulation
✓ Lack of sun exposure

Patients with SLE and neurological involvement (epilepsy, stroke, etc.) comprise the group at
highest risk of fractures as they are more prone to
falls and to the adverse effects of antiepileptics32.
Ankylosing Spondylitis (AS)
AS is part of the group of seronegative spondyloarthropathies (SpA), a group of inflammatory joint
disorders that also includes psoriatic arthritis,
inflammatory bowel disease and reactive arthritis.
AS is the typical form of SpA with symptoms related to arthritis, enthesitis, sacroiliitis, among
others. The location of the primary disease is
believed to be enthesis, i.e. the area where the
tendons and ligaments are inserted into the bone4.
Axial involvement generates a negative bone
impact and increases the risk of vertebral fracture
due to continuous inflammation, which results in
a decrease in bone mass and progressive ankylosis, together with bone proliferation33.
Osteoporosis can occur due to physical inactivity, reduced mobility of the spine related to pain,
stiffness and ankylosis, in addition to subclinical
involvement of intestinal disease34.
The prevalence of osteoporosis in AS is approximately 14-27% in the spine and 4-14% in the
hip35,36. Using the visual and morphometric definitions of vertebral size, the prevalence of fractures
in this group of patients is 10-30%37,38.
Prieto et al demonstrated a strong association
between AS and vertebral fractures. These patients
have a 5-fold higher risk of fracture compared to
a control group. In addition, they observed that

the first 2.5 years of evolution of the disease are critical because the peak fracture risk increases and is believed to be secondary to the
inflammatory33. These data
are similar to those reported
by Van der Wijden et al, suggesting that fractures in AS
are associated with exacerbations of the disease. In
addition, they showed that
vertebral fractures were
more frequent in men39.
It is important to emphasize that this group of
patients has a high risk of
vertebral fractures. However,
they do not present an increased risk of non-vertebral
fractures.

Psoriatic Arthritis (PA)
PAs are also part of seronegative spondyloarthropathies. Studies on bone involvement in these patients are
scarce, probably because the
frequency of the disease is
lower than that of rheumatoid arthritis and systemic
lupus erythematosus. However, a relationship between inflammatory markers (TNF, IL-6, interferongamma or IFN-γ) and loss of bone mass have been
demonstrated40.
Keller et al showed that the group of patients
with severe PAs have lower bone mass loss values
than those with mild to moderate PA, showing that
inflammatory factors play a fundamental role in
bone resorption40.
Dreiher et al analyzed 7,939 patients with psoriasis. The prevalence of osteoporosis was significantly higher compared to the control group and
more frequent in women. However, it was observed that in the male group osteoporosis was the
result of systemic disease (PAs), whereas in
women it was shown to be due to an estrogen
deficiency. In addition, women tended to be diagnosed before men because, usually, women are
routinely referred for bone evaluation41.
Osteoarthrosis (OA)
Osteoarthrosis is a degenerative disease that
usually occurs over 45 years and whose origin is
multifactorial, with joint disease being more frequent4.
Arthrosis, together with osteoporosis, represent
the two etiologies that affect the bone and joint
structure in the elderly population and in turn are
the primary cause of the deterioration of their quality of life42.
Yoshimura et al carried out a 10-year follow-up
study in patients with lumbar osteoarthritis and
osteoporosis. The cumulative incidence of lumbar
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osteoarthritis in 10 years within the age range of
40-79 years was 25.8% in men and 45.2% in
women. In turn, there was a significant relationship between the presence of lumbar osteoporosis
and the incidence of lumbar osteoarthritis42.
The inverse relationship of arthrosis and osteoporosis has been debated for years. Zhang et al
demonstrated the mechanical and microstructural
structures of the subchondral trabecular bone of
postmenopausal women with arthrosis and osteoporosis, through the determination of fractional
bone volume and bone mineral density. The
group of patients with osteoarthritis showed a greater fractional bone volume compared to the
group of patients with osteoporosis. However, the
relationship with bone density was not significant43.
Regarding the production of fractures in these
patients, the causal factor is believed to be falls. A
longitudinal global study of osteoporosis found
that approximately 40% of the population studied
had osteoarthritis, and the direct relationship with
fractures was not significant after adjusting for
incidental falls. However, the adjusted relative risk
for osteoarthritis as a predictor of falls was 1.24
(95% CI, 1.22 - 1.26, p<0.0001). In addition, postmenopausal women with osteoarthritis were 25%
more likely to fall than women without osteoarthritis33.
Glucocorticoid-induced Osteoporosis (GIO)
GIO is the most common cause of secondary osteoporosis. Prolonged treatment with 2.5-5 mg daily
of prednisolone has been shown to increase the
risk of vertebral and hip fracture16,44.
GIO most commonly affects the areas of trabecular bone (lumbar spine and proximal femur).
Fractures can occur in approximately 30-50% of
patients receiving corticosteroids on an extended
basis44.
Table 4 describes some risk factors for GIO.
Pathophysiology
Glucocorticoids have a direct and indirect effect
on metabolism by blocking the actions of vitamin
D and calcium absorption, leading to a decrease
in serum calcium and an increase in parathormone (PTH) levels32. However, raised PTH does not
fully account for bone loss from glucocorticoid
exposure45.
During the initial period of treatment with corticosteroids, bone resorption increases, resulting
in a sudden decrease in bone density and increased risk of fracture45.
The specific mechanism by which corticosteroids induce bone resorption is by activating the
RANKL receptor and the macrophage colony stimulating factor (MCSF). These two components
are a fundamental part of osteoclastogenesis,
along with decreased OPG receptor46.
As for bone formation, it is affected due to the
inhibition of osteoblast precursor cells and an
increase in osteoblastic apoptosis45. In addition,
there is inhibition of the function of mature oste-

oblasts and suppression of growth factors (IGF1)
in bone cells, together with increased apoptosis of
osteocytes47,48 (Table 5).
Evaluation
Patients with osteoporosis should be investigated
for possible causes of bone loss (Table 6). During
physical examination, it is important to measure
the patient's height and compare with previous
measurements, in order to evaluate possible
asymptomatic vertebral fractures.
Treatment
It is common to find suboptimal levels of vitamin
D and calcium in these patients. Because of this, a
correction treatment of these levels should be
implemented.
In patients who begin treatment with glucocorticoids for more than 3 months at doses >5
mg/day, it is necessary to establish preventive treatment for bone mass loss, and in those patients
who are already being treated, a bone densitometry should be carried out to assess the reduction
of bone mass and the possible risk of fracture17,49.
Due to increased use of corticosteroids and the
prevalence of secondary osteoporosis, several
international societies have described treatment
guidelines. However, there is no global consensus
on this matter50-53. In 2010 the ACR (American
College of Rheumatology) published guidelines
for the management of GIO, according to FRAX®
(Figures 2 and 3)54.
Non-pharmacological treatment
The management and prevention of GIO in nonpharmacological treatment is similar to that of primary osteoporosis and consists in eliminating
modifiable risk factors55:
- Smoking.
- Alcohol consumption (≥3 unit/day).
- Sedentarism (energy consumption ≤1,682
kcal/day).
- Diet high in sodium (mainly in the presence
of hypercalciuria).
- Decreased body mass index.
Patients with advanced age require special
help to avoid falls, which are the main risk factor
for fractures.
Calcium
Calcium and vitamin D are nutritional elements
considered essential in any therapeutic option for
osteoporosis.
The use of calcium carbonate at a dose of
1,000 mg/day has not been shown to prevent
bone loss or reduce the risk of fracture in patients
initiating prolonged corticosteroid therapy, particularly in postmenopausal women. Because of
this, it is not indicated for primary prevention56;
however, secondary prevention has shown that
BMD levels remain constant in the lumbar spine in
postmenopausal women with the use of 500
mg/day of calcium carbonate accompanied by
0.25 µg/day of calcitriol55.
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Table 4. Risk factors for glucocorticoid-induced osteoporosis
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

Personal history of fracture
History of fracture in first degree relative
Current smoker
Low weight (<57 kg)
Advanced age
Early menopause
Low calcium intake
Inadequate physical activity
Alcoholism
Recent falls
Dementia
Visual impairment
Poor health status: chronic disease
Decreased bone density levels

Table 5. Osteoporosis by glucocorticoids: effects on the bone
Osteoblasts

✓ Decreased osteoblastogenesis
✓ Increased apoptosis
✓ Continuous and early reduction of:
Trabecular osteoblasts
Synthetic capacity
Bone formation

Osteocytes

✓
✓
✓
✓

Increased apoptosis
Decreased canalicular circulation
Decreased bone quality
Osteonecrosis

calcidol at a dose of 0.25-1.0
µm/day plus 500 mg/day of
calcium prevents the reduction of bone mass and reduces the risk of fracture (vertebral and non-vertebral)58.
The combination of calcium and alphacalcidol has
been the only one that has
demonstrated a significant
reduction in the risk of vertebral fracture. However, it
shows no effect on non-vertebral fractures58.
Randomized studies have
shown that a dose of 700-800
IU of vitamin D reduces the
risk of hip fracture and nonvertebral fractures in elderly
patients59. For adults over 50,
the National Osteoporosis
Foundation
recommends
800-1,000 IU of vitamin D per
day. However, some experts
recommend 1,000-2,000 IU
daily, with a safety limit of
4,000 IU/day60.

Bisphosphonates
The use of bisphosphonates
has shown a positive effect
on the loss of bone mass in
patients who have been treaOsteoclasts
✓ Increased osteoclastogenesis
ted with glucocorticoids for
✓ Transient and early increase of:
prolonged periods55.
Survival of osteoclasts
In 3-to-5-year observatioTrabecular osteoclasts
nal controlled studies, bisBone resorption
phosphonates have been
shown to reduce vertebral and
non-vertebral fractures including hip fracture61. In a metaTable 6. Evaluation of secondary osteoporosis
analysis carried out by Kanis
et al, a significant reduction of
non-vertebral fractures was
Initial evaluation
demonstrated in comparison
✓ Detailed history for determination of possible risk factors
with the control group62.
✓ Nutrition status assessment
The use of bisphosphona✓ DMO
tes is recommended during
✓ Lumbar and thoracic spine (if there is loss of stature >1,5
the first two years of GIO, but
in (≈3,8 cm)
✓ Hematologic biometry
there is insufficient evidence
✓ Calcium, phosphorus, 25(OH)-vitamin D, albumin and serum creatinine
for long-term treatment61.
✓ FSH, LH and prolactin
In recent years, bisphos✓ Resorption and bone formation markers
phonates have been the
drugs of choice most commonly used to treat osteoporosis. Approved bisphosphoVitamin D
nates for the treatment of glucocorticoid-induced
Active forms of vitamin D (alphacalcidol and calosteoporosis are: etidronate, alendronate, risedrocitriol) and non-active forms (cholecalciferol and
nate and zoledronic acid. Contraindications to theergocalciferol) prevent the loss of bone mass in
rapy include hypersensitivity or hypocalcemia;
chronic glucocorticoid users55.
(≤30 ml/min of glomerular filtration rate for riseCalciferol use prevents the reduction of bone
dronate or ibandronate and ≤35 ml/min for alenmass, but does not reduce the incidence of fractudronate and zoledronate) should be managed
res57. In contrast to non-active forms, the use of alfaunder surveillance63.
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Figure 2. Management of patients of both genders> 50 years who are initiating or receiving glucocorticoid (GC)
therapy

Assess possible risk factors for OIG

Determine the risk of fracture (FRAX)
Low risk
✓ GC dosage <7.5 mg/day:
treatment not
pharmacological
✓ Dosage >7.5 mg/day:
bisphosphonates
(alendronate, risendronate,
zoledronic acid)

Moderate risk
✓ GC dosage <7.5 mg/day:
alendronate or risendronate
✓ Dosage >7.5 mg/day:
alendronate, risendronate
or zoledronic acid

High risk
✓ GC dosage <5 mg/day
for ≤1 month: alendronate
or zoledronic acid
✓ GC dose >5 mg
for ≥1 month: alendronate,
risendronate, zoledronic
acid or teriparatide

To evaluate these patients periodically

The use of alendronate 5-10 mg/day for 48
weeks has been shown to increase bone mass64,65.
A study by Adachi et al demonstrated an increase
in lumbar spine bone mineral density by 2.8% (5
mg/day) and 3.9% (10 mg/day) in patients with
prolonged glucocorticoid therapy66. A dose of 5
mg/day of risedronate increases bone mass and
also reduces the risk of fracture67.
Zoledronic acid is approved by the Food and
Drug Administration for the treating and preventing osteoporosis in men and postmenopausal
women as well as glucocorticoid-induced osteoporosis. The appropriate dose of zoledronic acid
is 5 mg intravenously infused once a year, which
has been shown to reduce the risk of spine fracture, non-vertebral fracture and hip fracture in
postmenopausal women with osteoporosis68.
Teriparatide
Teriparatide is an analog of PTH obtained by the
recombinant DNA technique (PTH-1-34). This
analogous agent increases osteoblastic function
and decreases the apoptosis of osteocytes55.
The use of teriparatide at a dose of 20 mg/day
subcutaneously should be considered as a treatment for GIO because it significantly increases
bone mineral density in this group of patients, in
addition to reducing vertebral fractures. However,
it has no effect on non-vertebral fractures69.
Because of the high cost of teriparatide, its use
is recommended when bisphosphonates fail69, that
is, when despite treatment with bisphosphonates,
the bone mass continues to decrease, against fractures in the presence of bisphosphonates, or if
they are contraindicated55.

Denosumab
Denosumab is an antibody against RANKL, which
is used to treat primary osteoporosis. However,
the study by Dore et al in patients with rheumatoid arthritis under treatment with GC, demonstrated an increase in BMD and reduced resorption,
compared to placebo70.
As denosumab is not filtered by the kidneys, it
may be a therapeutic option for patients with renal
dysfunction who do not tolerate bisphosphonates70.
The use of denosumab for the treatment of
osteoporosis induced by GC has not been approved yet, and its study is in stage III71. More evidence is needed to prove its utility in GIO61.
Odanacatib
Odanacatib is a protease cathepsin-K inhibitor
which induces bone deterioration by the osteoclast72. A phase II study by Bone et al, using odanacatib 50 mg once weekly, demonstrated an increase
in bone mineral density in the lumbar spine (5.5%
vs. 0.2% in the control group) and hip 5.5% (3.2%
vs 0.9% in the control group)73. However, there are
not enough controlled studies to determine the proper use of this drug in GIO, in addition to not being
approved by the FDA so far.
Sclerostin Inhibitors
The mechanism responsible for the inhibition of
bone formation in patients with prolonged glucocorticoid therapy is the reduction of the half-life
and activity of osteoclasts. Glucocorticoids have
been shown to alter bone cell formation by reducing the proliferation of osteoblasts and suppressing growth factors49. Because of this, new thera-
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Figura 3. Management of patients of both sexes <50 years who are initiating or receiving glucocorticoid therapy (GC)

Little evidence
for
recommendations

Evaluation of
risk factors for
patients under
GC therapy

Women (without probability of pregnancy) or
women <50 years

GC >3 months
✓Alendronate or/
✓Risendronate or/
✓Zoledrónico acid or/
✓Teriparatide
GC 1-3 months
✓There is no consensus

Evidence of fracture
for fragility

Women (with probability
of pregnancy)

peutic approaches are based on maintaining the
viability of osteoblasts and osteocytes in the presence of glucocorticoids.
Sclerostin (Sost) is a protein produced by osteocytes and its main function is to inhibit the maturation of osteoblasts74-76. A study by Yao et al demonstrated an increase in sclerostin gene expression in
patients exposed to GC therapy for 28 days77.
Monoclonal antibodies to sclerostin (Scl-Ab)
currently known as romosozumab (AMG 785),
blosozumab and BPS804 have been developed
which inhibit the activity of sclerostin and thus stimulate bone formation76,78.
Yao et al used Scl-Ab in mice exposed to 4
mg/kg/day of methylpredonoxone, and showed
bone volumes of trabecular bone (Tb-BV/TV) in
lower lumbar spine and neck of femur, less mass
cortical bone in the middle third of the femur and
lower cortical bone resistance compared to the placebo group. In addition, models receiving 25 mg/kg
of Scl-Ab had a 60-125% increase in Tb-BV/TV and
an increase in vertebral resistance of 30-70%79.
Studies to date have shown that sclerostin inhibitors may be a future therapeutic option for
managing patients with severe osteoporosis80.

Glucocorticoids are the primary cause of
secondary osteoporosis, being an independent
factor of morbidity and mortality in these patients,
because the progressive loss of bone mass and
increased risk of fracture begins shortly after the
start of treatment with glucocorticoids.
It is important to identify, and, if possible, to
correct risk factors and comorbidities in this group
of patients, initiate preventive measures and provide health promotion tips such as change of
habits, and give calcium and vitamin D supplements, in addition to treatment specific.
Conflict of interest: The authors declare no conflict of interest.
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