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ARTICLE INFO ABSTRACT

Keywords: Objectives: To estimate the incidence of clinical fragility fractures in postmenopausal women with rheumatoid
Rheumatoid arthritis arthritis (RA) and analyze risk factors for fracture.
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Fracture risk

Osteoporosis A A ) d
disease-related variables in RA patients.

Methods: Incidence of clinical fragility fractures in 330 postmenopausal women with RA was compared to that of
a control population of 660 age-matched postmenopausal Spanish women. Clinical fractures during the previous
five years were recorded. We analyzed associations with risk factors for fracture in both populations and with
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Results: Median age of RA patients was 64 years; median RA duration was eight years. Sixty-nine percent were in
remission or on low activity. Eighty-five percent had received glucocorticoids (GCs); 85 %, methotrexate; and 40
%, >1 biologic DMARD. Fifty-four patients and 47 controls had >1 major osteoporotic fracture (MOF). Incidence
of MOFs was 3.55 per 100 patient-year in patients and 0.72 in controls (HR: 2.6). Risk factors for MOFs in RA
patients were age, previous fracture, parental hip fracture, years since menopause, BMD, erosions, disease ac-
tivity and disability, and cumulative dose of GCs. Previous fracture in RA patients was a strong risk for MOFs

(HR: 10.37).

Conclusion: Of every 100 postmenopausal Spanish women with RA, 3-4 have a MOF per year. This is more than
double that of the general population. A previous fracture poses a high risk for a new fracture. Other classic risk
factors for fracture, RA disease activity and disability, and the cumulative dose of GCs are associated with

fracture development.

1. Introduction

Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease
with joint involvement and extra-articular manifestations. In RA, bone
loss occurs at three levels: (1) the joint, which leads to bone erosions; (2)
periarticular, which induces juxta-articular osteopenia; and (3) sys-
temic, which results in osteoporosis and fractures [1-3]. With active
disease, bone loss takes place mainly during the first year of the disease
and correlates with inflammatory disease activity. It is estimated be-
tween 5.5 and 10 % at two years [4], having an impact on the risk of
fracture [3,5]. Fragility fractures result in decreased quality of life and
life expectancy in these patients [6,7]. Achieving an early osteoporosis
diagnosis and implementing a prompt intervention may prevent subse-
quent fractures [8].

The mechanisms of bone loss in RA are related to effects caused by
proinflammatory cytokines that are released from inflamed joints into
circulation. Increased bone resorption appears to be the result of a
combined action between an increased recruitment of osteoclast pre-
cursors from the bone marrow and the differentiation of osteoclasts
occurring in the presence of high serum concentrations of proin-
flammatory cytokines [9]. Tumor necrosis factor (TNF) and interleukin
(IL) 1, 6 and 17 induce the expression of RANKL and, to a lesser extent,
M-CSF. TNF also promotes the production of DKK1 and sclerostin—two
Wnt pathway inhibitors that are fundamental in osteoblastogenesis and
osteoprotegerin production—thereby, determining bone formation in-
hibition [10]. This culminates in the uncoupling of bone remodeling,
characterized by increased resorption and decreased bone formation,
and eventual bone loss. In addition, autoantibodies such as anti-
citrullinated protein antibodies (ACPA) favor bone loss in RA [11,12].
ACPA have a direct pathogenic role on joint damage via either direct
interaction with preosteoclasts or activation of pro-osteoclastogenic
cytokine production by immune cells. ACPA levels has been shown to
correlate with bone mineral density (BMD) at the lumbar spine and
femoral neck in RA patients, regardless of disease activity [13].

Clinical risk factors for generalized bone loss in RA include classical
risk factors for osteoporosis; factors related to disease activity; and
treatment with glucocorticoids. In the last decades, advances made in
disease treatment have not managed to fully counteract this problem,
even though patients have experienced a significant improvement in
quality of life [14]. The recent results of a 3-year follow-up of a cohort
including 388 RA patients treated with conventional or targeted biologic
and synthetic disease-modifying anti-rheumatic drugs (DMARDs)
showed that only patients receiving targeted biologic DMARDs had
preserved BMD at the lumbar spine and femoral neck. In patients who
received antiresorptive or bone-forming drugs, BMD did not decline,
irrespective of DMARD used [15].

van Staa et al. found that RA patients of the British General Practice
Research Database had an increased risk of fractures at the vertebrae,
hip, pelvis, humerus and tibia/fibula [5]. The main factors related to the
presentation of fractures included chronic inflammatory activity,
immobility and falls, vitamin D deficiency and treatment with gluco-
corticoids [2,16], as well as opioid and selective serotonin reuptake

inhibitor use [17]. In a recent meta-analysis, the incidence of fragility
fractures was 1.53 per 100 patient-years, with vertebral fractures ac-
counting for 50 % of all fractures. Patients not treated with glucocorti-
coids also had an increased incidence of vertebral and hip fractures [18].
Another meta-analysis of 13 studies showed a more increased risk of
fracture in patients with RA compared with subjects without RA [19].
We have recently shown that prevalence of vertebral fractures was high
in a contemporary cohort of RA when compared with the general pop-
ulation, despite recent therapeutic advances in RA management [20]. By
contrast, in the CORRONA registry in North America [21], the risk of
vertebral fractures in patients treated with TNF inhibitors was lower
than in those receiving methotrexate. With respect to the risk of non-
vertebral fractures, there were no significant differences between
those patients treated with TNF inhibitors [22] and those treated with
non-biologic DMARDs, abatacept or tocilizumab [23].

Incidence of fractures in patients with RA has been assessed in
studies with many variations in design, source of participants, sample
size and different fracture locations. Most studies were performed before
the widespread use of biologic therapies. We, therefore, performed a
multicentric case-control study in a clinical setting that aimed to esti-
mate the incidence of fractures in a population of postmenopausal
women diagnosed with RA who were undergoing routine follow-up with
rheumatologists under a treat-to-target strategy versus the general
population. We also aimed to analyze risk factors for fractures in these
patients.

2. Material and methods

The study design is a retrospective case-control study: the exposed
cohort comprised postmenopausal women diagnosed with RA and the
unexposed cohort was population-based, including postmenopausal
women without RA. Both cohorts were reported in a previous study
[20].

2.1. Subjects and controls

We included 330 postmenopausal women diagnosed with RA un-
dergoing routine follow-up by rheumatologists from across 19 Spanish
rheumatology departments, fulfilling the 2010 American College of
Rheumatology/European League Against Rheumatism Classification
Criteria [24]. Patients were randomly selected from each center's reg-
istry of regularly controlled RA patients.

The control group consisted of 660 aged-matched postmenopausal
Spanish women, in a 1:2 ratio from the Camargo cohort, included be-
tween 2006 and 2008 [25,26]. The cohort was recruited to assess the
prevalence and incidence of metabolic bone disease and osteoporotic
fractures in men over the age of 50 and postmenopausal women visiting
a primary care center in northern Spain (Camargo, Cantabria). Exclusion
criteria included a previous trauma which could call into question the
fragility nature of the fractures or inability to either attend the recruiting
primary care center or undergo the planned tests. At the baseline visit,
data regarding risk factors for osteoporosis and fractures were recorded;
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a structured questionnaire was provided. Five to ten years after the
initial visit, patients had a follow-up and data regarding incident frac-
tures were collected.

2.2. Procedures

Either the routine rheumatologist of each patient or the corre-
sponding center investigator made a face-to-face visit to explain the
objectives of the study, provide an information sheet and request their
signature for a written informed consent. Sociodemographic variables
and variables related to RA and its treatment, risk factors for fracture
and pharmacologic prevention with anti-osteoporotic drugs were
collected.

Fractures were identified by reviewing clinical records from the
hospital and/or primary health center. All fractures between 1 January
2013 and 31 December 2017 (the five-year study period) were
confirmed by reviewing either written radiographic study reports or
emergency department notes. Date and location of the fractures were
recorded.

In the face-to-face visit, patients were asked about the mechanism of
action of every fracture. Each incident fracture was classified into
traumatic and fragility fracture categories. We defined fragility fractures
as those resulting in the absence of external injury, such as from falls
from one's own height or walking at normal speed.

2.3. Risk factor assessment

The variables analyzed in this study included subject characteristics,
indicators of disease severity and risk factors for fracture. To prevent
collection of CRP and DAS28 values when calculated only during disease
flares, we obtained a minimum of three evaluations/year throughout the
study period. With these data, we calculated the mean of the variables
only when collected every year (mean DAS28, n: 161, and mean CRP, n:
154). We also calculated the area under the curve of CRP over time as an
estimation of disease activity, even when unavailable every year (cu-
mulative mean CRP, n: 269).

We furthermore collected data on BMD at the lumbar spine, femoral
neck and total hip using dual-energy x-ray absorptiometry (DXA)
(Lunar® or Hologic®, depending on each center). Two-hundred and
sixty-seven RA patients had undergone a bone densitometry; not all
scans were performed at the time of study inclusion. In the control
group, BMD values were collected using Hologic QDR 4500 (Bedford,
MA, USA) at inclusion. BMD was expressed as standardized BMD values
in mg/cm? and T-score.

2.4. Sample size calculation

We estimated the sample size of the exposed cohort, taking into ac-
count the incidence of hip fracture published by Lin et al., 2015 [27].
The sample size of the unexposed cohort was estimated based on data
from a cohort of individuals from Catalonia, including those aged >50
years with all types of fracture [28]. We assumed an incidence of frac-
ture of 3.26 % for RA and 1.13 % for the unexposed cohort. To detect
statistically significant differences between these two incidence rates,
with a significance of 5 % and a power of 80 %, a sample of 345 patients
was considered necessary for each cohort and a 10 % loss was assumed.

To increase statistical power, two age-matched controls were
assigned to each RA patient.

2.5. Statistical analysis

Baseline characteristics of postmenopausal women diagnosed with
RA were described using the median and interquartile range (IQR) for
continuous variables and frequencies for categorical variables. These
characteristics were compared between the two groups using t-test or
Wilcoxon test for continuous variables and chi-square test for
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categorical variables.

The global crude incidence of clinical fragility fractures per 100
person-years was estimated for patients. The crude incidence of major
osteoporotic fractures (MOFs) (clinical vertebral, hip, forearm and hu-
merus) was estimated for both exposed and unexposed patients; differ-
ences were analyzed.

Associations between disease-related risk factors in RA patients and
incident fractures were also assessed. The presence of clinical fracture
risk factors was compared between RA patients and controls. In the case
of variables with different collection criteria, they were only included in
the analysis of the respective group. Cox models were used for assessing
these associations; respective hazard ratios were presented in tables.

The analysis was done using statistical program R, version 3.5.1.

3. Results

The study included 330 RA patients and a corresponding number of
660 controls. Median age was 64 years for RA patients without any
difference with controls. Both groups differed in several risk factors for
fractures, including BMD. A higher risk of fracture was present in RA
patients; consequently, there was a higher frequency of treatments for
osteoporosis (Table 1). Apart from calcium and vitamin D supplements,
109 RA patients (33 %) had received one antiresorptive or bone-forming
agent; 30 had received two; and two patients had received three anti-
osteoporotic drugs. The corresponding figures for controls were 175
(27 %), six and two, respectively (p < 0.001).

Table 1
Comparison between RA patients and controls.
RA patients (n: Controls (n: p value
330) 660)
Age, years 64 [56; 70] 63 [56; 70] 0.925

Age > 65 years 151 (45,8 %) 302 (45.8 %) 1

Body mass index (BMI), kg/m2 26.22 [23.51; 28.08 [25.38; <0.001
29.56] 31.25]

BMI < 20 kg/m? 19 (5.8 %) 6 (0.9 %) <0.001

Previous fragility fractures 95 (28.8 %) 109 (16.5 %) <0.001
Parental hip fracture* 43 (13.4 %) 68 (10.3 %) -
Glucocorticoids 272 (84.7 %) 15 (2.3 %) <0.001
Current smoking 49 (14.9 %) 60 (9.1 %) <0.002
Alcoholf 8 (2.4 %) 75 (11.4 %) -
Early menopause 56 (1.07 %) 98 (14.9 %) 0.438
Years since menopause 14 [7; 22] 13 [6; 22] 0.194
Standardized bone mineral density (sBMD), n: 274

Lumbar spine, mg/v:m2 922 [824; 970 [882; 1067] <0.001

1038]
T-score, SD -1.9[-2.73; —1.62 [—2.36; <0.009
—0.94] —0.771
Femoral neck, mg/cm2 729 [662; 815] 785 [711; 877] <0.001
T-score, SD -1.7 [-2.22; —-1.27 [-1.84; <0.001
—1.05] —0.57]
Total hip, mg/cm? 798 [711; 882] 858 [774; 939] <0.001
T-score, SD —1.28 [-1.98; —0.79 [-1.48; <0.001
—0.59] —0.13]
WHO diagnostic categories (n: <0.001

274)

Normal 31 (11.3 %) 136 (20.6 %)

Osteopenia 139 (50.7 %) 368 (55.8 %)

Osteoporosis 104 (38.0 %) 156 (23.6 %)

Treatment for osteoporosis

Calcium supplements 197 (60 %) 57 (9 %) <0.001
Vitamin D supplements 242 (73 %) 84 (13 %) <0.001
Hormone replacement therapy 5(2 %) 6 (1 %) -
Calcitonin 1(—%) 71 %) -
Selective Strogen Receptor 1(—%) 12 (2 %) <0.05

Modulators (SERM)

Bisphosphonates 115 (35 %) 164 (25 %) <0.001
Denosumab 44 (14 %) 2 (—%) <0.001
Teriparatide 9B %) 2 (—%) <0.01

Data are presents as n (percentage) or median [IQR]. *In controls, fragility
fracture in a first-degree relative. {The collection criteria were different. Sig-
nificant values are highlighted in bold.
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Table 2 depicts characteristics of RA patients. Median RA duration
was 8 years. Patients were mostly seropositive and had erosive disease.
Two-thirds of patients were in remission or with low activity. During the
study period, 72 % of patients had received glucocorticoids; 76 %,
methotrexate; and 40 % >1 biologic DMARD (29 % had received one; 6
% two; 4 % three; and 1 % four).

In the study period, we identified 105 fractures (87 fragility and 18
traumatic fractures) in 75 RA patients (Table 3). Twenty-three patients
had two fractures, whilst another seven patients had three. Apart from
MOFs, the most frequent fractures included pelvic branches, ribs and
elbows. The most common traumatic fractures were those of the foot and
forefoot.

Incidence of fragility fractures in patients with RA was 4.35 per 100
patient-years.

Fifty-four RA patients and 47 controls had >1 MOF. Incidence of
MOFs was 3.55 per 100 patient-years in RA patients and 0.72 in controls
(HR: 2.6 [95 % CI: 1.72-3.94]). Distribution of MOFs was similar in RA
patients and controls. Median time to the first MOF was 30 [16; 45] and
45 [28; 50] months in RA patients and controls, respectively (p: 0.019).

Four RA patients (median time to the fracture: 49 [42; 53] months)
and no control experienced a hip fracture. All of them had had a fracture
before the study period; this was also the case for distal forearm and
humerus fractures. Forty-one percent of patients with a vertebral frac-
ture had had a fracture.

Risk factors for MOFs in RA patients were age, previous fracture,
parental hip fracture, postmenopausal period duration and proximal
femur BMD (both femoral neck and total hip). In controls, risk factors for
MOFs were age, age at menopause and lumbar BMD (Table 4).

Among RA-associated factors, MOFs were associated with erosions,
disease activity and disability, and cumulative dose of glucocorticoids at
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the beginning of the study period. The cumulative mean dose of

Table 2
Main clinical features of RA patients.

RA duration, years
Rheumatoid factor (RF) +
RF titer, IU
Anti-citrullinated protein antibody (ACPA) +
ACPA titer, IU
Erosive disease
HAQ-8
DAS28 (n: 161)
Remission
Low activity
Moderate activity
High activity
C-reactive protein, mg/L (n: 154)
Cumulative C-reactive protein, mg/L (n: 269)
Glucocorticoids
During the 5-year study period
Since the beginning of RA
Cumulative dose to 1 January2013, mg of prednisone or
equivalent
Synthetic DMARD*
Methotrexate
During the 5-year study period
Maximum dose, mg/week
Treatment duration, months
Since the beginning of RA
Leflunomide
Hydroxychloroquine
Sulfasalazine
Gold salts
Biologic DMARD*
TNF inhibitors
Tocilizumab
Abatacept
Rituximab
Targeted synthetic DMARD*

8 [2.5; 15.6]
256 (78 %)

84 [40; 216]
240 (76 %)
220 [67; 400]
178 (55 %)
0.75[0.12; 1.4]
2.8 [2.37; 3.42]
76 (41 %)

52 (28 %)

52 (28 %)

5 (3 %)

4.8 [2.54; 8.4]
17 [8.4; 31.46]

230 (72 %)
272 (85 %)
7209 [1870;
18,038]
303 (92 %)

249 (76 %)
15 [12,5; 20]
60 [30; 60]
261 (85 %)
100 (30 %)
92 (28 %)
16 (5 %)
3(1%)
133 (40 %)
100 (30 %)
34 (10 %)
30 (9 %)
20 (6 %)

2 (0,6 %)

Data are presents as n (percentage) or median [IQR]. *DMARD: disease-

modifying antirheumatic drugs.

Table 3
Number and type of fractures in RA patients.
Localization Fragility Traumatic
Face 0 1
Spine 41 1
Ribs 3 0
Pelvic branches 8 0
Sacrum 2 0
Clavicle 0 2
Scapula 0 1
Humerus 8 2
Distal forearm 14 0
Elbow 3 1
Hand 0 2
Hip 4 0
Patella 0 1
Tibia/Fibula 2 1
Ankle 2 0
Foot 0 6
Table 4
Determinants of MOFs: univariant fracture risk analysis by study group.
RA patients Controls
HR [95 % CI] p-value HR [95 % CI] p-
value
Age, years 1.78 <0.001 1.48 0.007
[1.36,2.33] [1.12,1.98]
Age > 65 years 1.59 [1.2,2.1] 0.0014 1.33 [1,1.78] 0.051
Body mass index, kg/ 1 [0.95,1.06] 0.8809 1.04 [0.98,1.1] 0.188
m2
Previous fragility 9.83 <0.001 1.57 [0.8,3.08]  0.193
fractures [5.26,18.36]
Parental hip fracture® 2.56 0.0026 0.18 0.092
[1.39,4.71] [0.03,1.32]
Glucocorticoids 1.83 0.1979 3.11 0.057
[0.73,4.59] [0.97,10.01]
Age at menopause, 0.89[0.7,1.13] 0.3318 1.45 0.031
years [1.03,2.03]
Early menopause 1.09 0.8037 0.38 0.104
[0.55,2.17] [0.12,1.22]
Years since 1.06 <0.001 1.02 0.132
menopause, years [1.03,1.08] [0.99,1.05]
Standardized bone mineral density (sBMD)
Lumbar spine, mg/ 1[1,1] 0.0936 1[1,1] 0.017
cm?
T-score, SD 1.23 0.092 1.35 0.017
[0.97,1.57] [1.05,1.73]
Femoral neck, mg/ 1 [0.99,1] 0.003 1[1,1] 0.060
cm?
T-score, SD 1.76 0.003 1.36 0.060
[1.21,2.56] [0.99,1.86]
Total hip, mg/cm? 1 [0.99,1] 0.0019 1 [1,1] 0.056
T-score, SD 1.72 0.0019 1.33 0.056
[1.22,2.42] [0.99,1.77]1

 In controls, fragility fracture in a first-degree relative. SD: standard devia-
tion. Significant values are highlighted in bold.

glucocorticoids at first MOF was 13.9 + 15.4 g (Table 5).

We tested the interaction between RA and several fracture risk factor
in a model to assess MOF risk. In this model, the risk of MOF on RA
subjects with a previous fracture was strong (HR: 10.37 [95 % CL:
2.95-36.41]) (Table 6).

There was a non-significant trend towards a lower incidence of MOFs
in RA with <10 years of evolution when compared to those with >10
years of evolution. Incidence of MOFs in postmenopausal women with
<10 years since RA onset was still higher than that in the general
population.
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Table 5
RA determinants of MOFs: univariant fracture risk analysis in RA subjects.
RA characteristics HR [95 % CI] p-value
RA duration, years 1.02 [0.99,1.04] 0.198
RF + 1.04 [0.55,1.97] 0.911
RF titer 0.98 [0.72,1.33] 0.911
ACPA + 0.98 [0.52,1.83] 0.952
ACPA titer 1.07 [0.82,1.42] 0.611
Erosive disease 1.84 [1.03,3.27] 0.039
Mean HAQ-8 1.94 [1.21,3.12] 0.006
Mean DAS28 1.05 [0.68,1.61] 0.833
Remission/low activity Ref
Moderate activity 0.43 [0.14,1.3] 0.135
High activity 0.8 [0.33,1.93] 0.623
Mean C-reactive protein (CRP), mg/L 1.05 [1,1.09] 0.057
Cumulative mean CRP 1.01 [1,1.02] 0.013
Glucocorticoids
Cumulative dose to 1 January 2013", mg 1.22 [1.01,1.46] 0.040
Synthetic DMARD
Methotrexate 1.15 [0.6,2.18] 0.674
Leflunomide 0.7 [0.38,1.31] 0.262
Hydroxychloroquine 0.72 [0.38,1.38] 0.326
Sulfasalazine 0.36 [0.05,2.6] 0.312
Gold salts 2.79 [0.39,20.21] 0.309
Biologic DMARD
TNF inhibitors 0.96 [0.54,1.73] 0.902
Tocilizumab 0.68 [0.24,1.87] 0.453
Abatacept 1.03 [0.41,2.59] 0.946
Rituximab 1.67 [0.67,4.2] 0.274
Targeted synthetic DMARD 0 [0,Inf] 0.996

@ By an increase of one standard deviation (SD). Significant values are high-

lighted in bold.

Table 6

Determinants of MOFs: fracture risk analysis by RA and the interaction with the

analyzed factor.

Model: RA + Factor + RAxFactor

HR RA HR Factor HR RAxFactor
Body mass index, kg/ 0.74 [0.03,15.89] 0.99 1.05 [0.94,1.17]
m? [0.92,1.07]
Previous fragility 0.79 [0.4,1.53] 1.32 10.37
fractures [0.53,3.27] [2.95,36.41]
Parental hip fracture 1.99 [1.25,3.17] 0.38 8.6 [0.76,96.94]
hipt [0.05,3.1]
Glucocorticoids 1.13 [0.36,3.57] 1.71 1.79
[0.4,7.23] [0.25,12.98]
Age at menopause, 64.96 1.05 0.94 [0.84,1.04]
year [0.314142.7] [0.96,1.15]
Early menopause 2.35 [1.48,3.75] 0.59 2.25
[0.16,2.2] [0.41,12.34]
Years since 1.23 [0.45,3.4] 0.98 1.04 [0.99,1.09]
menopause, years [0.92,1.05]
Standardized bone mineral density (sBMD)
Lumbar spine, mg/ 0.63 [0.02,21.75] 1 [0.99,1] 1[1,1.01]
cm?
T-score, SD 3.84 [1.37,10.77] 1.49 0.85 [0.53,1.35]
[1.07,2.07]
Femoral neck, mg/ 11.84 1[1,1] 1[0.99,1]
cm? [0.27,518.92]
T-score, SD 1.67 [0.5,5.6] 1.21 1.31 [0.67,2.53]
[0.81,1.79]
Total hip, mg/cm2 17.78 1[0.99,1] 1[0.99,1]
[0.27,1178.62]
T-score, SD 1.52 [0.53,4.36] 1.28 1.37 [0.72,2.62]
[0.86,1.91]

SD: standard deviation. Significant values are highlighted in bold.

4. Discussion

The results of this study demonstrate that contemporary post-
menopausal women with RA are at an increased risk of osteoporotic
fractures when compared to the general population. The patients
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included in the study had access to biological treatments and received
care with tight-control and treat-to-target strategies; most achieved
clinical remission or low disease activity but fracture risk was still
elevated.

Incidence of MOFs is 3.55 per 100 patient-years, that is, between 3
and 4 of every 100 postmenopausal women with RA have a MOF per
year. This is 2.6 times more than the general population. >60 % of
fractures occur at the spine. In our population, disease activity and
disability, the cumulative dose of glucocorticoids and mainly previous
fractures are associated with the development of new MOFs. Interest-
ingly, incidence of hip fractures found in our study—O0.24 per 100 pa-
tient-years—matches the previously reported incidence of hip fracture
in women with RA from the Spanish National Inpatient Registry, which
is estimated at 0.23 per 100 patients-year [29].

A recent systematic review and meta-analysis of the pooled incidence
rate of total and fragility fractures in RA [18], including over 280,000
patients across 23 cohort studies, showed that fragility fractures (1.53
per 100 patient-years) accounted for approximately half of all fractures
in RA patients (3.30 per 100 patient-years). Incidence of MOFs found in
our study exceeds that of this meta-analysis. Incidence of fracture of the
individual studies included in the meta-analysis ranges from 0.6 to 3.2,
and that reported by our team falls within the upper part of the interval.
The reasons for the difference may be that we included only post-
menopausal women and that the pooled site-specific incidence rates of
vertebral, hip, forearm, and proximal humeral fractures of the meta-
analysis (0.75, 0.43, 0.34, and 0.19 per 100 patient-years, respec-
tively) differed from that obtained in our study (2.10, 0.24, 0.87, and
0.49 per 100 patient-years, respectively). In the meta-analysis, clinical
vertebral fractures seem to have been underestimated. Differences in
identifying fractures between studies are known to be associated with
the various methods used to capture such information, i.e., mainly self-
reporting; confirmation by x-ray or medical reports in clinical studies; or
registry-based study coding. In the case of vertebral fractures, its defi-
nition also influences the capture, i.e., clinical or radiologic; x-ray or
Vertebral Fracture Assessment; and different semi-quantitative scores.
Moreover, in RA patients, characteristics of the population regarding
age, sex, disease duration and severity and medication use, as well as its
source (rheumatology departments or database studies) highly deter-
mine the resultant incidence of fractures. In our study, we searched
actively for fractures in RA and controls, confirming all.

Regarding the hazard ratio (HR) of MOFs between RA patients and
controls, our study finding of a HR of 2.6 [1.72,3.94] was higher than
that in the aforementioned meta-analysis [18] (RR of fragility fractures
1.61, 95 % CI 1.44-1.79) and closer to that of another meta-analysis of
13 studies [19], in which RR was 2.25, 95 % CI [1.76-2.87]. Again,
differences in the study designs may explain the results found.

A history of previous fractures is the most important risk factor for
the presentation of a new fragility fracture [30,31]. In our study, both
general and RA specific factors correlate with the occurrence of MOFs;
however, the most striking data is that RA patients with a previous
fracture have a 10-fold risk of having a new fragility fracture than RA
patients who have not had a fracture before. This highlights the need for
strict secondary prevention of fragility fracture in patients with RA and
previous fragility fractures.

An increase in the risk of hip, forearm—and particularly—vertebral
fractures occurs rapidly after the start of glucocorticoid therapy [32]. It
has been reported to occur with doses as small as 2.5-7.5 mg of daily
prednisolone [33]. Current low-dose glucocorticoid oral use (<7.5 mg of
prednisolone or equivalent dose/day) in patients with RA has been
associated with an elevated risk of clinical vertebral fracture, whilst the
risk of fragility fractures at other locations did not rise. The authors
hypothesized that the beneficial effect of low-dose glucocorticoid ther-
apy on suppressing inflammation could be enough to offset its negative
effect on bone synthesis in most fracture sites, albeit not in vertebrae
[34]. A higher cumulative dose of glucocorticoids before the study
period rose the risk of presenting a MOF in our RA patients and, more
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specifically, that of a vertebral fracture (HR: 1.28 [1.06; 1.54]).

We assessed if fracture incidence in our RA cohort changed over the
years, given tight-control and treat-to-target strategies, and the wide-
spread use of biologic DMARDs in the last decade. Therefore, we
analyzed the incidence of MOFs in patients with an RA duration of more
or <10 years of evolution. There were no differences between these two
groups. Accordingly, and as previously mentioned, we found that the
risk of morphometric vertebral fractures in this RA cohort was still high
when compared with the general population, even in light of recent
therapeutic advances [20]. It seems that strategies that have shown the
ability to control disease activity are not effective enough to prevent
fractures or, conversely, do not fully reach all patients. Similarly, in a
recent study from Sweden, patients who were diagnosed with RA in both
the 1990s and 2000s had an increased risk of fragility fractures
compared with matched controls from the general population. This is
despite an improved treatment strategy in the 2000s, when most pa-
tients received potent DMARD treatment—primarily methotrex-
ate—during the early disease stage [35].

The strengths of our study include a comparator design involving
age-matched women from the same country at a ratio of 1:2 and the
multicentric nature of our cohort from specialized rheumatology cen-
ters. Limitations of this study include the retrospective collection of the
data. Regarding RA variables, we are confident about their accuracy, as
they are carefully recorded in medical records of all rheumatologists. We
cannot say the same about DAS28 and HAQ-8 scores, given that not all
rheumatologists calculate them at every visit and some tend to calculate
them only during disease flares. For this reason, we remained extremely
strict about assessing the median in the previous five years. Regarding
the identification of fractures, we have full, reliable access online to
computerized medical records from both emergency and radiology de-
partments and primary care centers. Another limitation of the study is
the non-negligible percentage of patients who had received anti-
osteoporosis drugs at some point in their evolution. These data, how-
ever, do not undervalue the higher incidence of fragility fractures found
in our series of RA patients when compared to the control population.
Otherwise, the exclusion of these patients would have biased the RA
fracture incidence to a falsely low fracture risk population. Finally, it is
remarkable that the control group was recruited 10 years before the
patients. We have some data about hip fracture trends in Spain [36-38].
We think that these trends scarcely affect the results of our study as the
incidence of hip fracture in patients and controls is low. Regarding major
fractures, we do not have data on trends in its incidence.

Finding the balance between the incidence of MOFs in our study with
that of COVID-19 as a hypothetical comparator, the cumulative new
cases of MOFs in RA patients over the past 28 days per 100,000 popu-
lation would be 272. This corresponds to World Health Organization risk
level 3 classification, which is high. In the absence of a vaccine against
fractures, we recommend to all rheumatologists that they remain highly
vigilant about the risk of fracture in their RA patients, particularly if they
have experienced a previous fracture. Rheumatologists should treat
these patients as being at high risk. Maintaining disease activity at the
lowest level and glucocorticoids at a minimal dose comprise some of the
best measures to prevent fragility fractures in RA patients.

5. Conclusion

Contemporary postmenopausal women with RA are at an increased
risk of osteoporotic fractures when compared to the general population.

Elevated fracture risk persists despite the high level of disease control
achieved with biological treatments and tight-control, treat-to-target
strategies.

Incidence of MOFs is 3.55 per 100 patient-years, that is, between 3
and 4 of every 100 postmenopausal women with RA have a MOF per
year. This is 2.6 times more than the general population.

More than 60 % of fractures occur at the spine.

In our population, disease activity and disability, the cumulative
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dose of glucocorticoids and mainly previous fractures are associated
with the development of new MOFs.
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