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abnormalities are also inhibited by anti-TNF therapy.57 
The expression of the osteoclast co-stimulatory receptor 
PIR-A is increased by TNF and attenuated by anti-TNF 
therapy.56 Thus, the osteoclast co-stimulatory signal is 
one of the targets of anti-TNF therapy.

As bone metabolism is dependent on the balance 
between bone-resorbing osteoclasts and bone-forming 
osteoblasts, it is expected that decreased bone formation 
also contributes to bone loss in arthritis. The mechanism 
behind this decrease is not fully understood, but TNF, 
among other factors, seems to repress bone formation,58 
at least in part through the induction of Dickkopf-1, an 
inhibitor of Wnt signaling.58 Such osteoimmunological 
pleiotropy might explain the dramatic efficacy of bio-
logic agents; however, considering the complex network  
of cytokines, it is not clear why the suppression of only 
one cytokine would yield sufficient therapeutic efficacy. 

In terms of the cytokine hierarchy, it was initially pro-
posed that TNF should be placed ahead of other cytokines 
such as IL-1 and IL-6,59 but extensive studies in animal 
models subsequently indicated that cytokine depen-
dency differs among these models.60 Similarly, there are 
undoubtedly heterogeneous populations of RA patients, 
which might explain the presence of nonresponders in all 
of the cytokine therapy applications.

Targeting TH17 cells and RANKL
The molecules involved in the differentiation and func-
tion of TH17 cells have emerged as attractive thera peutic 
targets for both inflammation and bone destruction 
(Figure 3). Antibodies against IL-17 or IL-23 could be 
expected to exert such effects, and targeting IL-6 might 
also suppress the development of TH17 cells, in addition 
to directly affecting local inflammation and osteoclasto-
genesis.61 The mechanism of TH17 cell differentiation 
is currently one of the hottest topics in immunology, 
and ongoing investigation is expected to provide more 
targets for the development of future therapeutic agents. 
Obviously, RANKL is currently one of the best targets 
in terms of bone destruction. The clinical trials of deno-
sumab conducted to date indicate a strong efficacy of this 
agent in the treatment of osteoporosis, bone metastasis 
and RA.17–20

Targeting NFATc1
NFATc1 is another important target for controlling 
excessive osteoclastogenesis. Indeed, leflunomide 
in hibits osteoclastogenesis by suppressing the induction 
of NFATc1 in osteoclast precursor cells.62 The calcineurin 
inhibitors FK506 and ciclosporin, which suppress NFATs, 
have been approved for the treatment of RA,63 but how 
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Figure 3 | Antirheumatic drugs in the suppression of bone destruction. As inflammatory cytokines stimulate local 
inflammation and activate osteoclastic bone resorption, anti-cytokine therapies, including anti-TNF antibodies and the IL-1 
receptor antagonist IL-Ra, should be effective in the suppression of both processes. Antibodies targeting the IL-6 receptor 
should also suppress the development of TH17 cells. IL-23 is important for the expansion of TH17 cells, and an anti-IL-23 
antibody has the potential to suppress TH17 cells. Anti-IL-17 antibodies directly inhibit the effector function of TH17 cells. 
As for bone protection, an anti-RANKL antibody seems to be the most straightforward, in that it specifically suppresses 
osteoclasts. FK506 and ciclosporin suppress NFATs, but their direct effects on osteoclastogenesis are not well 
established. New-generation bisphosphonates seem to show improved efficacy in the treatment of rheumatoid arthritis. 
Despite their low efficacy, DMARDs can inhibit osteoclastogenesis. A cathepsin K inhibitor (NC-2300) has emerged as a 
new agent that inhibits both TH17 development and osteoclastogenesis. Abbreviations: IL, interleukin; IL-1Ra, IL-1 receptor 
antagonist; IL-6R, IL-6 receptor; NFAT, nuclear factor of activated T cells; RANKL, receptor activator of nuclear factor κB 
ligand; TGF-β, transforming growth factor β; TNF, tumor necrosis factor; TH17, T-helper-17 cells.

REVIEWS

Takayanagi H.	Nat	Rev	Rheumatol.	2009	Dec;5(12):667-76.



Heidari B,	Hassanjani Roushan MR.	Rheumatoid arthritis and	osteoporosis.	Caspian J	Intern Med.	2012	Summer;3(3):445-6

Pérdida	ósea	
en	la	AR

Sexo	femenino

Menopausa Edad

Discapacidad	
(HAQ)

Actividad	enfermedad	
(PCR,	DAS28)

Duración
enfermedad

FR

ACPA

IMC	bajo

Glucocorticoides



Inicidencia de	fracturas	en	pacientes	con	AR

Jin S,	e	tal.	Osteoporosis	Interntational.	Published online:	15	March 2018

Fig. 2 Pooled incidence rates of fractures among patients with RA. a All fractures. b Fragility fractures

Osteoporos Int

Fig. 2 Pooled incidence rates of fractures among patients with RA. a All fractures. b Fragility fractures

Osteoporos Int

Todas	las	fracturas Fracturas	por	fragilidad



Jin S,	e	tal.	Osteoporosis	Interntational.	Published online:	15	March 2018

Todas	las	fracturas Fracturas	por	fragilidad

vertebral fractures increased substantially (9.15 per 1000
person-years). According to the authors, the detection
method for vertebral fractures used in their study (clinical

fractures identified using diagnosis codes) likely contrib-
uted to under reporting of vertebral fracture occurrence.
Removal of the study by Lin et al. [11], which reported

Fig. 3 Meta-analysis of fracture risk in RA patients compared to non-RA controls. a All fractures. b Fragility fractures

Osteoporos Int

vertebral fractures increased substantially (9.15 per 1000
person-years). According to the authors, the detection
method for vertebral fractures used in their study (clinical

fractures identified using diagnosis codes) likely contrib-
uted to under reporting of vertebral fracture occurrence.
Removal of the study by Lin et al. [11], which reported

Fig. 3 Meta-analysis of fracture risk in RA patients compared to non-RA controls. a All fractures. b Fragility fractures

Osteoporos Int

Inicidencia de	fracturas	en	pacientes	con	AR



Jin S,	e	tal.	Osteoporosis	Interntational.	Published online:	15	March 2018

data from an annually refreshed insurance database and is
therefore somewhat different from typical cohort studies,
led to a much lower incidence rate of hip fractures (3.67
per 1000 person-years).

Assessment of publication bias

Publication bias was investigated using funnel plots and the
Egger test. Visual inspection of the funnel plots revealed mild
to moderate asymmetry (Online Resource 5). According to
Egger’s test, there was no evidence of publication bias in
studies reporting on all fractures (P = 0.348), fragility fractures
(P = 0.928), vertebral fractures (P = 0.790), hip fractures (P =
0.140), forearm fractures (P = 0.873), and fractures at the
proximal humerus (P = 0.282).

Predictors of fractures

A summary of significant predictors of fractures in multivar-
iate analyses or adjusted analyses reported by the included
studies is presented in Table 3. Though predictors varied
across studies, some of them remained consistent, including
traditional factors such as older age [10, 16–18, 23], female
gender [10, 17, 18, 23], low body mass [8, 18], known diag-
nosis of osteoporosis or lower bone mineral density (BMD) at
the hip [18, 26], history of prior fracture [16, 17, 23, 26, 33],
and use of oral glucocorticoids [8, 16–18, 22, 23, 28, 32].
However, bisphosphonates and other osteoporosis drugs,
which were used to protect patients from fractures, were also
positively correlated with fractures in some studies [16, 17,
23, 33]. As for RA-specific factors, disease duration [8, 18],
disease activity [measured with the disease activity score 28

Table 2 Subgroup analysis of the incidence rate of fragility fractures, by study characteristics and major osteoporotic fracture site

No. of studies No. of RA patients Incidence rate/1000 person-years (95% CI) I2 (%) P value P value*

Total 10 108,779 15.31 (10.43–22.47) 99.3 < 0.001

Geographic region

North America 5 62,917 15.81 (7.67–32.59) 99.5 < 0.001 0.374
Europe 3 42,209 12.14 (6.43–22.90) 99.5 < 0.001

Asia 2 3653 24.21 (11.69–50.13) 39.8 0.198

Sex

Women 4 4927 31.03 (28.75–33.50) 0.0 0.556 0.011b

Men 2 857 23.75 (19.59–28.78) 0.0 0.635

Mixed onlya 6 102,995 11.14 (6.98–17.78) 99.4 < 0.001

Fracture ascertainment method

Self-reports only 3 5627 22.09 (12.37–39.47) 97.6 < 0.001 0.158
With other methods 7 103,152 12.91 (8.09–20.62) 99.4 < 0.001

Definition of fragility fractures

Fracture sites 6 89,598 14.52 (8.62–24.47) 99.6 < 0.001 0.576

Low-trauma 3 19,085 17.79 (10.95–28.90) 97.4 < 0.001

Percentage of GC treatment

≥ 60% 4 47,220 15.17 (5.67–40.61) 99.0 < 0.001 0.792
< 60% 5 60,599 13.12 (8.41–20.48) 99.6 < 0.001

Sample size

≥ 1000 7 107,358 14.63 (9.38–22.81) 99.5 < 0.001 0.752

< 1000 3 1421 17.19 (7.01–42.15) 96.2 < 0.001

Site-specific analyses of MOFs

Vertebral 13 125,020 7.51 (3.27–17.23) 99.5 < 0.001

Clinical 10 124,668 4.29 (1.69–10.89) 99.6 < 0.001 < 0.001
Radiographic 3 352 42.40 (32.47–55.36) 0.0 0.873

Hip 15 213,454 4.33 (2.26–8.27) 99.7 < 0.001

Forearm 9 71,727 3.40 (2.27–5.10) 95.6 < 0.001

Humerus 7 61,573 1.86 (1.36–2.53) 77.9 < 0.001

GC, glucocorticoid; MOF, major osteoporotic fracture; RA, rheumatoid arthritis

*P values in this column represent differences between the categories within each subgroup. Significant results (P<0.05) were presented in italic letters
a Studies that included patients of both sexes but did not provide data separately
bP value for the difference between men and women
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(DAS28) or serum C-reactive protein (CRP) level] [16, 17],
and factors related to function and quality of life [impaired
mobility, disability, or higher Health Assessment
Questionnaire (HAQ) score] [17, 18, 22, 33] were found to
be significant predictors of fractures.

Discussion

Fragility fracture is one of the most prevalent comorbidities
among patients with RA, and is associated with poor progno-
sis [6, 11]. Although numerous studies have demonstrated the
increased risk of fractures in this population, the absolute frac-
ture risk has varied widely among studies and has not been
well studied via meta-analyses. To our knowledge, this is the
first systematic review and meta-analysis to investigate the
pooled incidence rates of fractures in RA patients and also to
evaluate fragility fractures separately as a special subgroup. In
the present study, the pooled incidence rates of fractures were
estimated among over 280,000 patients with RA across 23
cohort studies. We found that fragility fractures were likely
to account for approximately half of all fractures in RA pa-
tients (15.31 per 1000 person-years vs. 33.00 per 1000 person-
years).

Our study further examined potential sources of heteroge-
neity between studies included in our meta-analysis that may
influence the stability of calculated incidence rates. Subgroup
analyses suggested that women with RA have a higher risk of
fragility fractures, consistent with previous results from the
general population [37]. Although the definition of fragility

fractures varied across studies based on either fracture site or
cause of fracture, incidence rates of fractures were similar
between these two subgroups. Other potential sources of
between-study heterogeneity included ethnicity, history of
fractures, the geographic region where the study was carried
out, and fracture ascertainment method. Regarding the latter,
according to a study by Chen et al. [38], validity of self-
reported fractures varied significantly by fracture site [highest
for the wrist (81%) and lowest for the spine (51%)]. In the
present study, there was no statistically significant difference
in the pooled incidence rates between categories within these
subgroups. It is possible that our ability to detect differences
within these subgroups were limited by power in certain cases,
or that differences were obscured by heterogeneity from other
sources. Future efforts to standardize study designs between
cohorts across different countries are necessary to enable bet-
ter comparison of incidence of fracture rates among RA pa-
tients from different geographic regions and ethnicities. In
addition, our study did not find evidence for change in fracture
incidence over time. More studies are necessary to evaluate
the presence of potential temporal trends in fracture risk, for
example, as a result of changes over time in therapeutic strat-
egies in RA and earlier control of inflammation.

Among the four MOF sites, the spine was the most com-
monly affected site in our study, almost accounting for half of
all fragility fractures (7.51 vs. 15.31 per 1000 person-years).
Subgroup analysis based upon vertebral fracture detection
method demonstrated that compared with radiographic
screening, clinical detection based on symptoms could result
in a marked underestimation of vertebral fractures (42.40 vs.

Table 3 Predictors of fractures
reported by the included studies Author, year Significant predictors of fractures

Michel, 1993 Older age, years taking prednisone, previous diagnosis of osteoporosis, disability, lack of
physical activity, female sex, disease duration, impaired grip strength, low body mass

van Staa, 2006 > 10 years’ duration of RA, low body mass, use of oral glucocorticoids

Coulson, 2009 Menopausal status, mHAQ, prednisone

Kim, 2010 Older age, female sex, oral glucocorticoid use, osteoporosis drugs, SSRIs,
anticonvulsants, and opioids, history of Parkinson’s disease, prior fall and fracture,
hospitalization, number of physician visits and prescription drugs, comorbidity index

Vis, 2011 BMD of the total hip, history of fracture

Amin, 2013 Extra-articular manifestations, major joint surgeries

Kawai, 2013 > 10 mg/d GC use

Ishida, 2015 Older age, female sex, DAS28, HAQ-DI, history of any prior fracture, baseline daily
prednisolone dose, bisphosphonate use

Ochi, 2016 Older age, CRP level, history of fracture, daily prednisolone dose, oral bisphosphonate

Balasubramanian,
2016

Daily use of corticosteroid, accumulative dose of corticosteroid

Kim, 2016 Older age, history of fracture, higher HAQ, use of bisphosphonate

Roubille, 2017 Older age, female sex

CRP, C-reactive protein; DAS28, disease activity score 28; GC, glucocorticoid; HAQ-DI, health assessment
questionnaire-disability index; mHAQ, modified health assessment questionnaire score; SSRI, selective serotonin
reuptake inhibitor
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osteoporosis.6 Increased cortical porosity is an impor-
tant feature of GIOP,38 and is increasingly recognized as 
a major contributor to bone fragility.39

Overall, the effects of glucocorticoids contribute to 
early and rapid bone loss and increased fracture risk 
(Figure 1).11,26,32 Early intervention with bone-protective 
therapy is therefore important in glucocorticoid-treated 
individuals at increased risk of fracture.40

Who to treat?
Although glucocorticoids are known to cause bone 
loss and fractures, many patients receiving or starting 
long-term glucocorticoid therapy are not appropriately 
evaluated and treated in terms of bone health and frac-
ture prevention.41–43 In GIOP, the terms ‘prevention’ and 
‘treatment’ distinguish between the initiation of anti-
osteoporosis intervention at the start of glucocorticoid 
therapy or after >3 months, respectively. Despite some 
improvement in preventive care, the management of 
GIOP remains suboptimal: only one-quarter of those 
starting long-term glucocorticoid therapy are assessed 
by dual-energy X-ray absorptiometry or receive anti-
osteoporotic treatment.42 Various guidelines for GIOP 
stress the importance of initiating anti-osteoporosis 
prophylaxis in patients receiving chronic glucocorticoid 
therapy.44,45 Particular considerations include establish-
ing the threshold of fracture probability at which treat-
ment should be recommended, as well as factors specific 
to certain subgroups of patients.

Intervention thresholds
Numerous guidelines for GIOP are available in various 
regions of the world, all of which are based on the 
same epidemiological data summarized in this article 
(for example, in regard to time-course, dose-response, 
reversibility). However, different interpretations of these 
data, together with variation in local health-economic 

conditions, have led to the recommendation of different 
intervention thresholds (Table 1). The criteria for defin-
ing these thresholds have also evolved, in parallel with 
progress in fracture risk assessment, in particular the 
introduction of the FRAX® algorithm. Before FRAX®, 
intervention thresholds were based on glucocorticoid 
dose and anticipated treatment duration, as well as on 
BMD. For the dose, thresholds of 5 mg per day and 
7.5 mg per day were proposed and a 3-month minimum 
duration was consistently accepted; for BMD, T-score 
thresholds of –1.0 or –1.5 were suggested. Over time, 
the indication for anti-osteoporotic intervention in GIOP 
has moved toward being based on absolute fracture risk 
(Table 1).44–46 The FRAX® computer-based fracture risk 
assessment tool47 calculates a 10-year fracture prob-
ability from clinical risk factors, with or without BMD 
testing,48,49 and is calibrated for regional fracture inci-
dence and mortality. Calculation of fracture probability 
takes into account past or present glucocorticoid doses 
of 2.5–7.5 mg per day.50 For low-dose glucocorticoid 
exposure (<2.5 mg per day prednisolone equivalent), 
for example, the probability of a major fracture might 
need revising downwards, depending on the patient’s 
age, whereas with high doses (>7.5 mg per day) fracture 
probabilities can be revised upwards.50 The adjustments 
for FRAX® estimates of probability of a major osteo-
porotic fracture (clinical spine, forearm, hip or shoulder 
fracture) are a factor of 0.8 for low-dose exposure and 
1.15 for high-dose exposure; for hip fracture probabil-
ity the proposed adjustment factors are 0.65 and 1.20, 
respectively.50 Some guidelines also propose to include in 
the probability estimates morphometric vertebral frac-
ture, detected by either vertebral fracture assessment 
or radiography.44,51,52 

Patient subgroups
Premenopausal women and younger men
Most guidelines algorithms concern GIOP management 
in postmenopausal women and in men ≥50 years old. 
Because evidence for the treatment of premenopausal 
women and of men <50 years old is weak, guidelines 
generally recommend that treatment decisions for these 
individuals be based on clinical judgment.45 To date, 
very few fractures have been recorded in premenopausal 
women enrolled in randomized clinical trials (RCTs) in 
GIOP. Indeed, these women have higher baseline BMD 
values than their postmenopausal counterparts.53–56 
Bone-protective therapy might be indicated in premeno-
pausal women and younger men in case of prevalent 
fracture or use of high-dose glucocorticoids. Women 
of childbearing potential should be under appropriate 
c ontraception before introducing bisphosphonates.57

The ACR recommends avoiding routine osteoporosis 
pharmacological prophylaxis in young women of child-
bearing potential who are expected to receive gluco-
corticoids for <3 months. In premenopausal women 
with a history of fragility fracture who will receive gluco-
corticoids for ≥3 months, the fracture risk is assumed 
to be high enough to recommend treatment with 
bi sphosphonates or teriparatide to prevent or treat GIOP.44
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Figure 1 | Physiopathology of GIOP in inflammatory diseases. Glucocorticoids 
contribute to early and rapid bone loss and increased fracture risk, through direct 
effects on osteoblasts, osteoclasts and osteocytes, and indirect effects through 
alterations in gonadal hormones and the neuromuscular system. The underlying 
disease can also have negative effects on bone metabolism that can be mitigated 
by glucocorticoid therapy. Abbreviation: GIOP, glucocorticoid-induced osteoporosis.
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Los	pacientes	tratados	con	GC	se	fracturan	independientemente	de	
la	edad	y	de	la	DMO

Hayashi K,	et	al.	Osteoporosis	 Int 2009;	20:	1889-94

N	=	87	(varones	sanos) N	=	132	(varones;	≥	5mg/día	x	>	6m)



Mei-Hua Chuang,	et	al.	BioMed Research International,	January 2017(12-24	meses)

El	TBS	puede	ser	una	herramienta	útil	en	la	evaluación	del	
riesgo	de	fractura





¿Cómo	valorar	el	riesgo	de	fractura?
• FRAX:

• Solo	para	mayores	de	40	años
• No	tiene	en	cuenta	la	dosis	de	GC	ni	la	duración
• No	diferencia	entre	tratamiento	previo	o	actual
• No	tiene	en	cuenta	pacientes	que	reciben	dosis	altas	e	intermitentes
• Infraestima >7,5	mg/día	y	sobreestima	<	2,5	mg/día	
à Factor	corrector	para	≥50	años	si	>7,5	mg/día	à x	1,15		y		x	0,8			

• DMO:
• T≤	-2,5	??
• T≤	-1,5	??	



Indicaciones	de	tratamiento	en	pacientes	que	reciben	GC

RIESGOALTO RIESGO	MODERADO RIESGO	BAJO

≥	40 AÑOS Fractura previa	por	fragilidad
T	≤	-2,5	en	CL	o	fémur	(>50	años	o	PM)
FRAX	(ajustado)	≥	20%	o	≥	3%

FRAX		(ajustado)	10-20%	y	1-3% FRAX	(ajustado)	<10%	y <1%

<	40	AÑOS Fractura	previa	por	fragilidad Z	<	-3	en	CL	o	fémur
Rápida	pérdida	de	DMO	(≥	10%	
en	1	año)	si	en	tratamiento	con	
GC	≥	7,5	mg	x	≥	6	meses

Solo tratamiento	con	GC
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Table 1 | Intervention thresholds in various GIOP guidelines

Source of 
recommendations*

Year of 
publication

Patient group Intervention threshold

Royal College of 
Physicians, National 
Osteoporosis Society, 
Bone and Tooth Society108

2002 All patients GC exposure (anticipated or actual) for ≥3 months OR
Age ≥65 years OR
Previous or incident fragility fracture OR
T-score ≤–1.5

Dutch Society for 
Rheumatology109

2004 Postmenopausal women 
and men age >70 years

GC dose ≥7.5 mg per day

Premenopausal women 
and men age <70 years

GC dose ≥7.5 mg per day plus T-score ≤–2.5

All patients GC dose ≥15.0 mg per day OR
Previous fragility fracture

Japanese Society for Bone 
and Mineral Research110

2005 All patients age ≥18 years GC dose ≥5 mg per day OR
Previous fragility fracture OR
BMD <80% peak bone mass (BMD <90% peak bone 
mass if GC dose ≥10 mg per day)

Belgium Bone Club67 2006 All patients GC dose ≥7.5 mg per day for ≥3 months  
(anticipated or actual exposure)

Dachverband Osteoporose 
(DVO)111

2009  All patients GC dose ≥7.5 mg per day for ≥3 months  
(anticipated or actual exposure)

American College of 
Rheumatology44

2010 Postmenopausal women 
and men age >50 years

GC dose ≥7.5 mg per day for ≥3 months plus low risk 
(<10% based on FRAX®) of major fracture OR
Any GC dose for ≥3 months plus medium risk (10–20% 
based on FRAX®) of major fracture OR
High risk (>20% based on FRAX®) of major fracture

Premenopausal women not 
with childbearing potential 
and men age <50 years

GC dose ≥5 mg for 1–3 months plus fragility fracture OR
GC use ≥3 months (no dose threshold) plus fragility 
fracture

Premenopausal women 
with childbearing potential

GC dose ≥7.5 mg for ≥3 months (anticipated or actual 
exposure) plus fragility fracture

Osteoporosis Canada112 2010 All patients GC dose ≥7.5 mg per day for ≥3 months (anticipated or 
actual exposure to GC) plus age >50 years

Brazilian Society of 
Rheumatology, Brazilian 
Medical Association, 
Brazilian Association of 
Physical Medicine and 
Rehabilitation51

2012 Postmenopausal women GC dose ≥5 mg per day for ≥3 months  
(anticipated or actual exposure)

Men initiating GC therapy 
(GIOP prevention) 

GC dose ≥5 mg per day for ≥3 months  
(anticipated or actual exposure) plus T-score ≤–1.0 

Men already receiving GC 
therapy (GIOP treatment) 

GC dose ≥5 mg per day for ≥3 months  
(anticipated or actual exposure) plus T-score ≤–1.8 

International Osteoporosis 
Foundation, European 
Calcified Tissue Society45

2012 Postmenopausal women 
and men age ≥50 years

GC dose ≥7.5 mg per day OR
Age ≥70 years OR
Fragility fracture OR
T-score ≤–1.5 OR
Adjusted‡ FRAX® fracture probability above the 
intervention threshold of the general population

Premenopausal women 
and men age <50 years

GC use ≥3 months plus fragility fracture

National Osteoporosis 
Guideline Group (UK) 113

2013 All patients 10-year fracture probability‡ equivalent to a prevalent 
fragility fracture

French Society for 
Rheumatology and Groupe 
de Recherche et 
d’Information sur les 
Ostéoporoses (GRIO), with 
the participation of several 
French learned societies114

2013 Postmenopausal women 
and men age ≥50 years

GC dose ≥7.5 mg per day OR
Age ≥70 years OR
Fragility fracture OR
T-score ≤–2.5 OR
Adjusted‡ FRAX® above the intervention threshold of the 
general population

Premenopausal women 
and men age <50 years

GC use for ≥3 months plus fragility fracture

National Osteoporosis 
Foundation (USA)52

2014 Postmenopausal women 
and men age ≥50 years

Fragility fracture OR
T-score ≤–2.5 OR
T-score between –1.0 and –2.5 plus FRAX® >20% risk of 
major osteoporotic fracture or >3% risk of hip fracture

*Most recent version of guidelines from these groups. ‡FRAX® 10-year fracture probability in postmenopausal women and older men adjusted according to GC 
dose: 10-year probability of major osteoporotic fracture adjusted by a factor of 0.8 if GC dose ≤2.5 mg per day and by 1.15 if GC dose ≥7.5 mg per day; 10-year 
probabilities of hip fracture adjusted by a factor of 0.65 if GC dose ≤2.5 mg per day and by 1.20 if GC dose ≥7.5 mg per day. Abbreviations: GC, glucocorticoid; 
GIOP, glucocorticoid-induced osteoporosis.
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Documento	de	consenso	de	la	SER	(2011)

Consenso	SER

Dosis/duración	de	GC	
que	precisa	
intervención

≥5	mg/d	x		>3	m:
Fractura
>65	años
T-score<-1,5

Tratamiento	elección Alendronato
Risedronato
Zoledronato
Teriparatida (alto	riesgo)

Pérez	Edo	L,	et	al.	Reumatol Clin 2011;7(6):357–379



E.	Casado	 (2018)



98 
 

También deben tenerse en cuenta las preferencias del enfermo respecto a la forma de 

administración.  

Como fármacos de segunda elección para todas las situaciones quedan el 

ibandronato, el ranelato de estroncio y los SERM.  

 Queremos insistir en la idea de que el algoritmo plantea unas líneas de 

actuación que no pueden interpretarse rígidamente. La Comisión es consciente de que 

entre los perfiles clínicos de los pacientes a los que hemos asignado las diversas 

opciones terapéuticas existen zonas intermedias, de superposición, en que puede ser 

correcta la aplicación de más de un tipo de fármaco. Lo que se ofrece aquí son 

actitudes terapéuticas que la Comisión considera preferible, pero no excluyentes ni 

únicas. 

 

 
Problemas AD: Problemas en el Aparato Digestivo  
IR: Insuficiencia renal (ver indicación según filtrado glomerular en el texto) 
 

Guía SEIOMM,	2014



Afectación ósea	en	la	inflamación	crónica	articular
LOCAL

EROSIÓN	ÓSEA
(OSTEOLISIS)

Hueso	periarticular
Hueso	cortical	à trabecular

SISTÉMICA REGIONAL

OSTEOPOROSIS
OSTEOPENIA	

PERIARTICULAR

Esqueleto	axial	y	periférico
Hueso	trabecular	y	cortical

Hueso	periarticular
Hueso	trabecular	à cortical



Erosión	ósea
üAparecen	a	partir	de	pocas	semanas	del	inicio	de	la	
artropatía	inflamatoria

üLas	erosiones	aparecen	en	localizaciones	específicas:
üPunto	de	contacto	de	la	sinovial	con	el	hueso
üEj:	Cara	radial	de	las	articulaciones	de	los	dedos
üFactores	predisponentes	locales:

üCartílago	mineralizado
üInserción	ligamentosa	(microdaño por	tracción)
üTenosinovitis



Relación entre	erosiones	óseas	y	OP	en	pacientes	con	AR
tween lumbar spine BMD and erosion scores (Table 2).
BMI was positively correlated with hip and lumbar spine
BMD, and negatively correlated with erosion score.
Duration of RA did not correlate with lumbar spine
BMD, but it did correlate with total hip BMD and
erosion scores. DAS28 score did not correlate with
either hip or lumbar spine BMD, but did correlate with
erosion score. Finally, cumulative oral glucocorticoid
dose did correlate with both hip and lumbar spine BMD,
as well as with erosion score.

The median hip and lumbar spine BMD values
were calculated for selected categories of patients (Ta-
ble 3). The total hip BMD values were significantly
lower in RF-positive patients (0.83 gm/cm2) than in
RF-negative patients (0.89 gm/cm2) (P ! 0.02). How-
ever, the lumbar spine values were almost identical in
RF-positive patients (0.96 gm/cm2) and RF-negative
patients (0.97 gm/cm2). Patients reporting current use
of a TNF antagonist had significantly lower total hip
BMD, and those reporting past bisphosphonate use had
lower BMD at the total hip and lumbar spine. However,

Figure 1. Mean total hip bone mineral density in the patients by
quintile of erosion score.

Table 3. Association between discrete patient variables and bone manifestations of RA*

Variable

Total hip BMD Lumbar spine BMD Erosion

Median (IQR) P Median (IQR) P Median (IQR) P

RF
Positive 0.83 (0.76–0.91) 0.02 0.96 (0.88–1.03) 0.4 32 (15–71) 0.0001
Negative 0.89 (0.79–0.95) 0.97 (0.88–1.07) 13 (7–26)

CRP
Elevated 0.83 (0.77–0.95) 0.9 0.96 (0.86–1.11) 0.4 29 (13–70) 0.04
Normal 0.85 (0.77–0.92) 0.97 (0.89–1.05) 20 (7–46)

Maternal history of fracture
Yes 0.84 (0.74–0.93) 0.20 0.99 (0.88–1.06) 0.6 24 (7–44) 0.8
No 0.87 (0.78–0.93) 0.96 (0.88–1.06) 22 (8–58)

Prior fragility fracture
Yes 0.80 (0.71–0.93) 0.16 1.00 (0.89–1.03) 0.9 24 (7–68) 0.7
No 0.86 (0.77–0.93) 0.97 (0.88–1.07) 22 (8–51)

TNF! antagonist use
Yes 0.83 (0.77–0.90) 0.04 0.97 (0.88–1.03) 0.8 47 (21–83) "0.001
No 0.88 (0.78–0.96) 0.97 (0.88–1.07) 13 (5–27)

DMARD use
Yes 0.85 (0.76–0.93) 0.5 0.97 (0.89–1.07) 0.21 24 (9–68) 0.07
No 0.86 (0.79–0.93) 0.96 (0.87–1.03) 20 (5–34)

History of oral GC use
Yes 0.84 (0.76–0.92) 0.14 0.97 (0.88–1.06) 0.9 16 (7–44) 0.19
No 0.87 (0.80–0.96) 0.97 (0.88–1.06) 24 (9–60)

History of bisphosphonate use
Yes 0.78 (0.74–0.88) 0.009 0.90 (0.84–1.02) 0.08 47 (23–70) 0.0005
No 0.87 (0.79–0.94) 0.97 (0.89–1.07) 19 (7–38)

History of nonbisphosphonate OP treatment
Yes 0.86 (0.77–0.92) 0.8 0.97 (0.87–1.03) 0.6 22 (9–59) 0.5
No 0.85 (0.77–0.94) 0.97 (0.89–1.08) 20 (7–51)

25(OH)D level
"20 ng/dl 0.87 (0.78–0.97) 0.2 1.01 (0.89–1.07) 0.2 21 (7–30) 0.3
"20 ng/dl 0.85 (0.77–0.92) 0.96 (0.88–1.05) 23 (9–59)

* P values were calculated by Kruskal-Wallis test. See Table 1 for definitions.

FOCAL EROSIONS AND GENERALIZED OP IN RA PATIENTS 1627

AnandarajahAP,	et	al.	Curr Rheumatol Rev.	2017;13(2):152-157
Solomon	DH,	et	al.	Arthritis Rheum.	2009	Jun;60(6):1624-31

Los	pacientes	con	erosiones	tienen	menor	
T-score	en	columna	(-0,9)	y	cadera	(-1,4)	
(p=0<0,01)	

OR	0,21	por	cada	1	DE	en	columna
OR	0,46	por	cada	1	DE	en	caderaDM

O
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l

Erosiones	(cuartil)



Schett	G,	Gravallese E.	Nat Rev Rheumatol.	2012	November	;	8(11):	656–664

De	la	inflamación	a	la	erosión	ósea



Efectos	inflamatorios	y	esqueléticos	de	las	citoquinas	en	la	AR

Schett	G,	Gravallese E.	Nat Rev Rheumatol.	2012	November	;	8(11):	656–664



De	la	inflamación	a	la	erosión	ósea

Kalreskog L.	Lancet 2009



Figure 4.
Disruption of bone homeostasis by synovitis. Inflammation within synovial tissue induces
osteoclastogenesis through increased expression of RANKL, and by the production of
proinflammatory cytokines that drive osteoclastogenesis and synergize with RANKL. In
addition, expression of Dkk-1 by synovial fibroblasts leads to inhibition of osteoblast
differentiation and consequently of bone formation. Dkk-1 itself induces expression of
another anti-anabolic molecule, sclerostin, by osteocytes. Abbreviations: Dkk-1; Dickkopf-
related protein 1; RANKL, receptor activator of nuclear factor κB ligand.
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Conexión	entre	inflamación	y	afectación	ósea	en	la	AR
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abnormalities are also inhibited by anti-TNF therapy.57 
The expression of the osteoclast co-stimulatory receptor 
PIR-A is increased by TNF and attenuated by anti-TNF 
therapy.56 Thus, the osteoclast co-stimulatory signal is 
one of the targets of anti-TNF therapy.

As bone metabolism is dependent on the balance 
between bone-resorbing osteoclasts and bone-forming 
osteoblasts, it is expected that decreased bone formation 
also contributes to bone loss in arthritis. The mechanism 
behind this decrease is not fully understood, but TNF, 
among other factors, seems to repress bone formation,58 
at least in part through the induction of Dickkopf-1, an 
inhibitor of Wnt signaling.58 Such osteoimmunological 
pleiotropy might explain the dramatic efficacy of bio-
logic agents; however, considering the complex network  
of cytokines, it is not clear why the suppression of only 
one cytokine would yield sufficient therapeutic efficacy. 

In terms of the cytokine hierarchy, it was initially pro-
posed that TNF should be placed ahead of other cytokines 
such as IL-1 and IL-6,59 but extensive studies in animal 
models subsequently indicated that cytokine depen-
dency differs among these models.60 Similarly, there are 
undoubtedly heterogeneous populations of RA patients, 
which might explain the presence of nonresponders in all 
of the cytokine therapy applications.

Targeting TH17 cells and RANKL
The molecules involved in the differentiation and func-
tion of TH17 cells have emerged as attractive thera peutic 
targets for both inflammation and bone destruction 
(Figure 3). Antibodies against IL-17 or IL-23 could be 
expected to exert such effects, and targeting IL-6 might 
also suppress the development of TH17 cells, in addition 
to directly affecting local inflammation and osteoclasto-
genesis.61 The mechanism of TH17 cell differentiation 
is currently one of the hottest topics in immunology, 
and ongoing investigation is expected to provide more 
targets for the development of future therapeutic agents. 
Obviously, RANKL is currently one of the best targets 
in terms of bone destruction. The clinical trials of deno-
sumab conducted to date indicate a strong efficacy of this 
agent in the treatment of osteoporosis, bone metastasis 
and RA.17–20

Targeting NFATc1
NFATc1 is another important target for controlling 
excessive osteoclastogenesis. Indeed, leflunomide 
in hibits osteoclastogenesis by suppressing the induction 
of NFATc1 in osteoclast precursor cells.62 The calcineurin 
inhibitors FK506 and ciclosporin, which suppress NFATs, 
have been approved for the treatment of RA,63 but how 
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Figure 3 | Antirheumatic drugs in the suppression of bone destruction. As inflammatory cytokines stimulate local 
inflammation and activate osteoclastic bone resorption, anti-cytokine therapies, including anti-TNF antibodies and the IL-1 
receptor antagonist IL-Ra, should be effective in the suppression of both processes. Antibodies targeting the IL-6 receptor 
should also suppress the development of TH17 cells. IL-23 is important for the expansion of TH17 cells, and an anti-IL-23 
antibody has the potential to suppress TH17 cells. Anti-IL-17 antibodies directly inhibit the effector function of TH17 cells. 
As for bone protection, an anti-RANKL antibody seems to be the most straightforward, in that it specifically suppresses 
osteoclasts. FK506 and ciclosporin suppress NFATs, but their direct effects on osteoclastogenesis are not well 
established. New-generation bisphosphonates seem to show improved efficacy in the treatment of rheumatoid arthritis. 
Despite their low efficacy, DMARDs can inhibit osteoclastogenesis. A cathepsin K inhibitor (NC-2300) has emerged as a 
new agent that inhibits both TH17 development and osteoclastogenesis. Abbreviations: IL, interleukin; IL-1Ra, IL-1 receptor 
antagonist; IL-6R, IL-6 receptor; NFAT, nuclear factor of activated T cells; RANKL, receptor activator of nuclear factor κB 
ligand; TGF-β, transforming growth factor β; TNF, tumor necrosis factor; TH17, T-helper-17 cells.
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Efectos	de	los	tratamientos	sobre	el	hueso	en	pacientes	con	AR

Dubrovsky AM,	et	al.	Calcif Tissue Int.	Published online:	22	Feb	2018

Marcadores	óseos DMO Fracturas
HCQ DisminuciónCTX
SSZ
MTX DisminuciónNTX

Anti-TNF DisminuciónNTX y	CTX
Anti-IL-6 DisminuciónCTX

Anti-JAK	1	y	3	(Tofacitinib) -
Anti-CD20	(Rituximab) -
Anti-CTLA-4	(Abatacept) -



Efectos	de	los	tratamientos	sobre	el	hueso	en	pacientes	con	AR

Dubrovsky AM,	et	al.	Calcif Tissue Int.	Published online:	22	Feb	2018

Marcadores	óseos DMO Fracturas
HCQ DisminuciónCTX - -
SSZ Aumento	cadera -
MTX DisminuciónNTX No	efecto No	efecto

Anti-TNF DisminuciónNTX y	CTX Frena pérdidaósea -
Anti-IL-6 DisminuciónCTX Aumento	cadera	(en	

ACPA+)
-

Anti-JAK	1	y	3	(Tofacitinib) - - -
Anti-CD20	(Rituximab) - Aumento	columna -
Anti-CTLA-4	(Abatacept) - Aumento	cadera -



Efecto	de	los	tratamientos	sobre	las	erosiones	en	la	AR

PIP, MCP, wrist and hand joints is shown in Table 3.
No significant differences were found between the treat-
ment strategies in the PIP (P50.21), MCP (P5 0.18),
wrist (P5 0.53) and hand (P50.21) joints during
follow-up, confirming the JSN results in the hands of
the SHS.

Discussion

To our knowledge, U-Act-Early is the first randomized
controlled trial reporting on the 2-year progression of
radiographic joint damage in DMARD-naı̈ve patients with
very early RA treated to target with a tocilizumab-based

TABLE 1 Change from baseline in radiographic joint damagea

Joint damage
Tocilizumab plus
MTX (n = 106)

Tocilizumab
(n = 103)

MTX
(n = 108)

Comparative tests;
P-value

Total SHSb

Week 52 TCZ + MTX vs MTX; P = 0.016
Mean (S.D.) 0.50 (1.50) 0.79 (3.24) 0.96 (2.87) TCZ vs MTX; P = NS
Median (IQR) 0.00 (0.00!0.00) 0.00 (0.00!0.00) 0.00 (0.00!0.00) TCZ + MTX vs TCZ; P = NS

Week 104 TCZ + MTX vs MTX; P = 0.021
Mean (S.D.) 1.18 (3.92) 1.45 (4.27) 1.53 (2.42) TCZ vs MTX; P = 0.038
Median (IQR) 0.00 (0.00!1.00) 0.00 (0.00!2.00) 0.00 (0.00!2.56) TCZ + MTX vs TCZ; P = NS

JSN score
Week 52 TCZ + MTX vs TCZ vs MTX; P5 0.20

Mean (S.D.) 0.10 (0.47) 0.24 (1.19) 0.21 (0.73)
Median (IQR) 0.00 (0.00!0.00) 0.00 (0.00!0.00) 0.00 (0.00!0.00)

Week 104 TCZ + MTX vs TCZ vs MTX; P5 0.25
Mean (S.D.) 0.18 (0.72) 0.77 (2.41) 0.53 (1.58)
Median (IQR) 0.00 (0.00!0.00) 0.00 (0.00!0.00) 0.00 (0.00!0.00)

Erosion score
Week 52 TCZ + MTX vs TCZ vs MTX; P5 0.20

Mean (S.D.) 0.40 (1.35) 0.57 (2.38)/ 0.79 (3.00)
Median (IQR) 0.00 (0.00!0.00) 0.00 (0.00!0.00) 0.00 (0.00!1.00)

Week 104 TCZ + MTX vs MTX; P = 0.016
Mean (S.D.) 0.41 (1.25) 0.67 (2.58)/ 1.01 (1.68) TCZ vs MTX; P = 0.023
Median (IQR) 0.00 (0.00!0.00) 0.00 (0.00!0.00) 0.00 (0.00!1.00) TCZ+MTX vs TCZ; P = NS

Joint damage assessed according to the Sharp!van der Heijde method. aData not normally distributed. bPreviously published
data. JSN: joint space narrowing; NS: not significant; SHS: Sharp!van der Heijde score; TCZ: tocilizumab.

FIG. 3 Proportion (%) of patients without radiographic progression
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Denosumab parece	eficaz	en	la	inhibición	de	la	progresión	
radiográfica	(erosiones)	en	la	AR	

Indicación	 fuera	de	las	supervisadas	en	Ficha	Técnica	AEMPS



  

 

 

Figure 3 illustrates the bone mineral density ± standard deviations at baseline and follow-up, and the 
change in both treatment arms.  Panel A demonstrates the values at the lumbar spine and panel B the 

femoral neck.  P-values were calculated from a Wilcoxon rank sum test.   
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Teriparatida no	ha	demostrado	eficacia	en	frenar	la	erosión
en	pacientes	con	AR

  

 

 

 
Figure 2 demonstrates the median total erosion volume at baseline and follow-up, and the change in both 
treatment arms.  P-values for differences between baseline and follow-up values were calculated with a 
Wilcoxon rank sum test.  A P-value for the difference across the two treatment arms was calculated in a 

linear mixed model. The interquartile range (25%, 75%) of erosion volume at baseline was 160.0, 1341.6 
for controls and 171.0, 1163.9 for teriparatide.  The interquartile range at follow-up was 167.8, 1110.7 for 
controls and 181.0, 971.9 in teriparatide. The interquartile range for the change in erosion volume was -

29.6, 26.4 in controls and -34.5, 29.6 in teriparatide.  
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¿Esclerostina?



La	inhibición de	la	esclerostina revierte	la	pérdida	ósea	
sistémica,	periarticular y	local

Chen	X-X,	et	al.	Ann	Rheum Dis	2013;72:1732–1736

content were significantly higher than at baseline level suggesting
Scl-Ab promoted the repair of articular cartilage (figure 3).

DISCUSSION
Our study shows that fostering bone formation by Scl-Ab
reverses systemic, periarticular and local bone loss in inflamma-
tory arthritis. Scl-Ab also improves articular cartilage damage
suggesting it as powerful tool to protect bone and cartilage from
the detrimental effect of inflammation and to induce repair of
damaged bone and cartilage.

Treatment was initiated at a late stage of arthritis when significant
bone and cartilage loss has already occurred. We thereby wanted to
mimic the clinical situation of established RA. Bone and cartilage
repair is considered an unmet need in patients with RA, since even
the most potent anti-inflammatory therapies to date do not reverse
bone loss and articular damage.5 6 Scl-Ab, but not TNFi, reversed
systemic osteopenia in the spine, as well as periarticular osteopenia
in the tibia, suggesting that fostering bone formation may be an
effective treatment strategy for trabecular bone loss during inflam-
mation. These findings are remarkable as protection of bone
occurred despite no significant reduction of inflammation.

By contrast, TNFi alone was not able to reverse systemic and
local trabecular bone loss despite its strong anti-inflammatory
potential, a finding, which is consistent with observations in
human RA.6 Given the high prevalence of osteoporosis and
increased fracture risk in RA, reversal of trabecular bone loss is
an important therapeutic task.3 The mere preservation of BMD
in RA may not be sufficient, as bone loss starts early in the
disease course and a significant proportion of patients with RA
are osteopenic already at disease onset.16 17

That repair of local bone and cartilage damage is feasible is
reflected by the observation that Scl-Ab is highly effective in
repairing cortical lesions, cartilage destruction and proteoglycan
loss when combined with TNFi. Interestingly, a combination of
Scl-Ab with TNFi was necessary to achieve repair, whereas inhib-
ition of either Scl-Ab or TNFi alone only blocked progression of
bone and cartilage damage but could not reverse it. The effect of
TNFi is consistent with observations in human RA showing
arrest of progression of bone erosions but only limited repair
after TNFi treatment.5 These observations suggest that repair of
existing bone/cartilage lesions can only be achieved when com-
bining effective anti-inflammatory treatment, like TNFi, with
strong bone anabolic agents, such as Scl-Ab. The observation that
Scl-Ab effected cartilage repair was unanticipated. Restoration of
articular cartilage structure may result from direct effects of
Scl-Ab on cartilage. Although sclerostin is expressed on chondro-
cytes,18 its role in the cartilage is however poorly defined.
Another explanation is that cartilage regeneration essentially
depends on effective repair of periarticular and subchondral
bone which is facilitated by the anabolic effect of Scl-Ab.

In summary, Scl-Ab treatment increases systemic and peri-
articular bone mass in arthritis. In combination with TNFi,
Scl-Ab allowed repair of articular cartilage damage and bone
erosion suggesting that such combination treatment could set
new standards for joint protection.

Contributors CX-x, WB, MS, KS and DD collected the data. AB, MS, H-ZK and GS
designed the study. MS and DD contributed to the data analysis and interpretation.
AB and GS wrote the manuscript.

Funding This study was supported by the Deutsche Forschungsgemeinschaft
(SPP1468-Immunobone), the Bundesministerium für Bildung und Forschung (BMBF;

Figure 3 Effects of sclerostin inhibition on arthritic bone erosion and cartilage damage. Tartrate-resistant acid phosphatase staining (A) and
toluidine blue staining (B) of hind paws of wild-type mice (WT) and human tumour necrosis factor transgenic mice at baseline (week 8) and after
treatment with vehicle (VEH), tumour necrosis factor inhibitor (TNFi), sclerostin antibody (Scl-Ab) inhibitor or the combination of both agents (TNFi
+Scl-Ab) at week 11. Purple colour: osteoclasts; dark blue: proteoglycan- rich cartilage; (C) Quantification by histomorphometry showing the area of
synovitis in the tarsal joints, the area of bone erosions in the tarsal joints, the number of osteoclasts in the talonavicular joint and cartilage area,
thickness and proteoglycan content (% ×100 proteoglycan-rich cartilage) in the talonavicular joint; (*) indicates significant (p<0.05) difference to
baseline; (#) indicates significant (p<0.05) difference to vehicle.
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Conclusiones
üLos	pacientes	con	artritis	reumatoide	pueden	presentar	
una	afectación	ósea	sistémica,	regional	y	local

üLas	citoquinas	pro-inflamatorias,	especialmente	TNF,	IL-1,	
IL-6	e	IL-17,	principalmente	a	través	de	la	activación	del	
sistema	RANK-RANKL	favorecen	la	pérdida	ósea	sistémica	y	
la	aparición	de	erosiones	en	el	hueso	adyacente	a	la	sinovial

üEl	tratamiento	con	DMARDs (incluso	biológicos)	tiene	un	
efecto	discreto	sobre	la	pérdida	ósea	sistémica	de	los	
pacientes



Conclusiones
üAlgunas	terapias	biológicas	dirigidas	contra	las	citoquinas		
inflamatorias		han	demostrado	reducir	las	erosiones	en	
pacientes	con	AR

üEl	tratamiento	de	elección	de	la	osteoporosis	en	pacientes	
con	AR	son	los	bisfosfonatos	orales,	independientemente	de	
si	toman	glucocorticoides	

üDenosumab y	romosozumab podrían	ser	útiles		para	frenar	la	
progresión	radiográfica	de	algunos	pacientes	con	AR


