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Background: Rheumatoid arthritis (RA) patients have a risk of fractures due to secondary osteoporosis. This study
aimed to evaluate the probability of fractures in the next 10 years in Egyptian RA patients by the Fracture Risk Assess-

Results: The study was a case—control study. It included a hundred RA patients as well as 51 apparently healthy
volunteers. Bone mineral density (BMD) means of lumbar vertebra, femoral neck, and total femur were significantly
lower in the RA patient group. Additionally, FRAX of the major osteoporotic and hip fractures means were significantly
higher in the RA group than in the control group. It was also found that age, body mass index (BMI), Health Assess-
ment Questionnaire Disability Index (HAQ-DI), and BMD of the femoral neck were significant predictors of FRAX of
major osteoporotic and hip fractures (P < 0.05). The cumulative dose of steroids was a significant predictor for FRAX of
major osteoporotic fractures; however, the 28 joints disease activity score calculated with erythrocyte sedimentation
rate (ESR) (DAS28-ESR) was a significant predictor for FRAX of hip fractures.

Conclusions: RA patients have a high fracture risk probability. Regular annual screening for BMD and FRAX of major
osteoporotic and hip fractures is necessary for those patients.
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Background
Rheumatoid arthritis (RA) is a chronic inflammatory
rheumatic disease affecting mainly the joints. It affects
about 5 per 1000 adults worldwide. It presents in ladies
two to multiple times more than men and happens at any
age [1]. Previously, RA prompted disability and failure to
work and expanded mortality. The understanding of RA
pathophysiology influenced better disease outcomes and
the development of novel therapies [2].

Osteoporosis is an extraarticular complication in RA. It
may be caused by inflammatory processes or glucocorti-
coid use. It was known that bone resorption is increased
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in RA due to overexpression of proinflammatory
cytokines [3]. Additionally, bone formation is troubled
in RA patients. The Wnt signaling pathway inhibitors, as
dickkopf-1 and sclerostin, are upregulated in active RA
and lead to osteoblast apoptosis that can affect bone for-
mation. In addition, the increased activation for recep-
tor activator of nuclear kappa B ligand (RANKL) inhibits
osteoprotegerin (OPG), which leads to a prolonged lifes-
pan of osteoclasts [4].

Systemic bone loss leads to osteoporosis with an
increased risk of fragility fractures in RA patients. The
bone loss seems to start early in disease development
and, in some patients, even before the clinical onset of
RA [5]. It was reported that RA patients had diminished
bone mineral density (BMD) in the lumbar spine, hip,
and whole body. The overall frequency of osteoporosis
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was double in the RA patients compared with the healthy
population [6]. Other studies reported that RA patients
have a high risk of fractures [7, 8].

This study aimed to assess the probability of major
osteoporotic and hip fractures in the next 10 years in
Egyptian RA patients using the Fracture Risk Assessment
Tool (FRAX) and its relationship with disease activity
and functional disability.

Methods

Patients

All subjects in the study were aged 40 years or older (as
FRAX is not applicable for those younger than 40. It is
validated to be applicable to both women and men aged
40 to 90 years [9]). The study was a case—control study
on 100 RA patients and 51 healthy volunteers (from June
2019 to April 2020) in Physical Medicine, Rheumatology,
and Rehabilitation Department. The studied RA patients
met the 2010 American College of Rheumatology (ACR)/
European League Against Rheumatism (EULAR) criteria
for the classification of RA [10]. Subjects diagnosed with
liver diseases, renal diseases, hypoparathyroidism, hypo-
gonadism, secondary osteoporosis, type 1 diabetes mel-
litus [11], hyperthyroidism [12], malignancies, or overlap
syndromes were excluded. Also, smokers and alcoholics
were excluded.

Ethics approval and consent to participate

The Ethical Committee Board of Faculty of Medicine,
Suez Canal University, approved this study. The reference
number is 3086/10-5-2019. Written informed consent
was taken from all subjects before participating in this
study.

Methods

All subjects underwent entire history, clinical examina-
tion, and measurements like height and weight for body
mass index (BMI) assessment [13]. The history included
current medications, including disease-modifying anti-
rheumatic drugs (DMARD:s), biologics, glucocorticoids
(GCs), and others as calcium, vitamin D, or antiresorp-
tive drugs. It also included menstrual history, smoking
history, alcohol intake, chronic illnesses, and regular
exercise.

GC history included the dose, duration of use, and the
doses last 100 days to calculate the cumulative steroid
dose that was calculated by dividing the dose of steroids
by the weight in each period and adding the results in the
studied period, which was 100 days [14].

Functional disability assessment
Health Assessment Questionnaire Disability Index
(HAQ-DI) was used for the assessment of functional
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disability. HAQ-DI is a dependable self-reported ques-
tionnaire covering 20 items in eight domains related to
measuring difficulty in performing daily activities like
arising, eating, walking, dressing, hygiene, reach, grip,
and ordinary daily activities. The HAQ-DI calculator was
used to measure the HAQ-DI to shape a score between
zero (no disability) and 3 (extreme disability) [15].

Laboratory investigations

Serum calcium and phosphorous were measured in all
participants by spectrophotometric methods. Besides
this, RA patients had an evaluation of the erythrocyte
sedimentation rate (ESR) (using the Westergren method
(mm/h)), rheumatoid factor (RF) (considered positive
if it is > 20 IU/ml), and C-reactive protein (CRP) (using
the nephelometric method). The RA disease activity was
measured by the 28 joints Disease Activity Score calcu-
lated with ESR (DAS28-ESR) and the 28 joints Disease
Activity Score calculated with CRP (DAS28-CRP) using
28 joints Disease Activity Score (DAS28) calculator [16].

BMD measurement

All subjects in both groups had a BMD assessment by
Dual-energy X-ray absorptiometry (DEXA) (GE Lunar
densitometer, Madison, WI 53717-1915, USA). The
measurements have been carried out within the spine
from the second to fourth Lumbar vertebra, femur, and
radius utilizing popular tool techniques and matched
gender, weight, and race. All BMD measurements had
been in grams per square centimeter.

According to the World Health Organization (WHO)
criteria, osteoporosis was diagnosed when the T score
was — 2.5 standard deviation (SD) or lower. Also, osteo-
penia diagnosis was made when the T score was lower
than — 1 and higher than — 2.5 SD [17]. The T score—
based WHO criteria cannot be applied to premenopau-
sal women and should not be used to categorize such
women into normal, osteopenic, or osteoporotic groups.
Furthermore, since the relationship between T scores
and fracture risk in premenopausal women is less clear
than in postmenopausal women, a conservative approach
was needed to arrive at a diagnosis even with low bone
density to avoid unnecessary treatment [18]. The Interna-
tional Society for Clinical Densitometry (ISCD) recom-
mended the Z scores than T scores in the osteoporosis
definition in premenopausal women and men younger
than 50 [19, 20]. Low bone mass for age or osteoporo-
sis was confirmed when the Z score was less than — 2.0
SD in the presence of secondary cause for osteoporosis
as RA. So, the premenopausal women and men younger
than 50 in both groups were classified according to BMD
into osteoporosis and normal BMD [18].
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FRAX calculation

FRAX is a computer-based algorithm (http://www.shef.
ac.uk/FRAX) developed by the WHO Collaborating
Centre for Metabolic Bone Diseases and first released
in 2008. The algorithm, intended for primary care, cal-
culates fracture probability from easily obtained clinical
risk factors in men and women [21]. The output of FRAX
was the 10-year probability of a major osteoporotic frac-
ture (hip, clinical spine, humerus, or wrist fracture) and
the 10-year probability of hip fracture [9]. Probability
was calculated from age, sex, BMI, and dichotomized risk
factors comprising prior fragility fractures, parental his-
tory of hip fracture, current tobacco smoking, ever use of
long-term oral glucocorticoid use, and high alcohol con-
sumption. FRAX of hip fracture was considered high if it
was more than or equal to 3; FRAX of major osteoporotic
fractures was deemed to be high if it was more than or
equal to 20 [9].

The National Osteoporosis Foundation (NOF) for the
USA and the National Osteoporosis Guideline Group
(NOGQ) for the UK stated that patients with osteope-
nia (T score between — 1.0 and — 2.5 SD at the femoral
neck, total hip, or spine) should be treated when there
is a 10-year probability of hip fracture that is >3% or a
10-year probability of a major osteoporosis-related frac-
ture that is >20% [22].

No FRAX calculator was available in Egypt. Using the
FRAX calculator of a surrogate country is possible in
such conditions [23]. The Jordan FRAX calculator was
used to calculate the 10-year fracture probability for all
subjects in both groups.

Statistical analysis

All the data from history, clinical examination, and
investigations were coded and imported into the Sta-
tistical Package for the Social Sciences (SPSS version
25) software. The data normality of the distribution was
evaluated first. All studied variables were expressed as
means and standard deviations. Mann—Whitney U test,
chi-squared test, and Spearman correlation coefficients
explained the study results as the results were not nor-
mally distributed. Multiple linear regression analysis was
used to check and estimate the dependence of a quantita-
tive variable to set dating with a set of independent vari-
ables. The results were considered significant if P was <
0.05.

Results

The data of both groups, including demographic and
clinical characteristics, were listed in Table 1. The female
patients were higher than males in both groups. Both
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groups had no significant differences regarding age, gen-
der, BMI, and the percentage of the premenopausal to the
postmenopausal women.

Significant differences were noticed regarding the
means of HAQ-DI, BMD (femoral neck, total femur, and
lumbar spine), and FRAX of both hip and major osteo-
porotic fractures between both groups (Fig. 1). There
were significant differences between the study and the
control group in premenopausal and postmenopau-
sal women regarding BMD classification into normal,
osteopenia, and osteoporosis. The RA patients have an
increased risk of hip fractures (FRAX of hip more than
or equal to 3) and major osteoporotic fractures (FRAX
of major fractures more than or equal 20) in comparison
with the control group (Table 1).

Age, menopausal years, HAQ-DI, cumulative steroid
dose, disease duration, and FRAX of hip fractures and
major osteoporotic fractures were negatively correlated
to the BMD at the femoral neck and lumbar spine in the
RA group. Also, DAS28-ESR and DAS28-CRP had sig-
nificant negative correlations with BMD at the femoral
neck. At the same time, BMI had a significant positive
correlation with the BMD of the femoral neck and lum-
bar spine (Table 2).

The correlation analysis of FRAX and the studied vari-
ables in the RA patients revealed that FRAX of hip and
major osteoporotic fractures was correlated positively to
age, menopausal years, cumulative steroid dose, DAS28-
ESR, DAS28-CRP, and HAQ-DI. Also, there were signifi-
cant negative correlations of the FRAX of hip and major
osteoporotic fractures with BMI and BMD of total femur,
femoral neck, and lumbar spine (Table 3) (Figs. 2 and 3).

In multiple linear regression analysis models, it was
detected that age, BMI, HAQ-DI, DAS28-ESR, and BMD
at the femoral neck were significant predictors of FRAX
of hip fractures. However, age, BMI, menopausal years,
cumulative steroid dose, HAQ-DI, and BMD at the femo-
ral neck were predictors of FRAX of major osteoporotic
fractures (Table 4).

Discussion

RA is a chronic inflammatory joint disease. It leads to
localized and generalized bone loss and eventually osteo-
porosis. Localized or periarticular osteoporosis is caused
by cytokines and growth factors that regulate recipro-
cal interactions between osteoblasts, osteoclasts, and
immune cells. The synoviocytes of fibroblast and mac-
rophage phenotype, antigen-presenting cell, lympho-
cytes, plasma cells, and neutrophils accumulated in the
inflamed joints activate RANKL that cause osteoclast
activation and bone loss [4]. RA patients have a gener-
alized osteoporosis risk that increases the risk of osteo-
porotic fractures, which FRAX assesses. Generalized
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Table 1 Clinical and demographic characteristics in both groups

RA group (n = 100) Control group (n =51) P value
Age in years (mean £ SD) 5465+ 11.35 53+£106 0.343!
Females (%) 92 (92%) 45 (88.2%) 0.527?
Males (%) 8 (8%) 6 (11.76%)
BMI (kg/m?) (mean + SD) 2951 £ 681 29.518 & 6.890 0.126'
Postmenopausal women (%) 44 (44%) 22 (43.1%) 0.919?
Premenopausal women (%) 48 (48%) 23 (45.09%)
Premenopausal normal BMD (%) 26(54.1%) 23 (100%) 0.0322
Premenopausal osteoporosis (%) 22 (45.8%) 0 (0%)
Postmenopausal normal BMD (%) 12 (27.27%) 7 (31.8%) 0.0452
Postmenopausal osteopenia (%) 14 (31.8%) 10 (45.45%)
Postmenopausal osteoporosis (%) 18 (40.9%) 5(22.7%)
Men (< 50 years) normal BMD 5 (62.5%) 6 (100%) 0.0912
Men (< 50 years) osteoporosis 3(37.5%) 0
Postmenopausal women menopausal years (mean £ SD) 5.818 £ 3.500 55+£284 0.943!
Disease duration (mean =+ SD) 6.12 £5.02
RA patients on MTX (%) 47 (47%)
RA patients on leflunamide (%) 53 (53%)
RA patients on MTX and leflunamide compination (%) 37 (37%)
Current use of steroids (%) 74 (74%)
Cumulative steroid dose 20.57 +£5.057
Serum calcium (mean + SD) 8324056 8.167 £+ .299 0310
Serum phosphorus (mean =+ SD) 363+ .815 332540351 0.002’
RF positivity (%) 68 (68%)
HAQ-DI (mean 4 SD) 0.80 4+ 0.497 0.176 £0.185 <0.0001"
DAS28-ESR (mean + SD) 49+14
DAS28-CRP (mean 4 SD) 41+14
Low disease activity (%) 18 (18%)
Moderate disease activity (%) (45%)
High disease activity (%) 7 (37%)
Previous fragility fractures (%) (34%) 8 (15.68%) 0.0332
Parental hip fractures (%) 20 (20%) 5(9.8%) 0.152
BMD at femoral neck in gm/cm? 0918 £0.171 1.161 +£0.262 <0.0001"
BMD at lumbar spine in gm/cm? 1.03096 £ 0.221 1.197 £0.306 0.004'
BMD at total femur in gm/cm? 0.92038 4+ 0.185 1.180 £ 0.331 <0.0001"
Osteoporosis of lumbar spine (%) 32 (32%) 3 (5.88%) 0.0012
Osteoporosis of femur (%) 16 (16%) 5(9.8%)
Osteoporosis of both lumbar spine and femur (%) 5 (5%) 3 (5.88%)
FRAX of hip (mean = SD) 1.7640 4 2.98942 0.380 £0.812 <0.0001"
FRAX of major fractures (mean + SD) 5.304 £ 563921 2.168 £ 2.401 <0.0001"
FRAX of hip > 3 (%) 16 (16%) 2 (3.9%) 0.0422
FRAX of major fractures > 20 (%) 2 (12%) 0 (0%) 0.0112
FRAX of major fractures > 20 in postmenopausal women only (%) 0(22.7%) 0 0.0482
FRAX of hip > 3 in postmenopausal women only (%) 4(31.81%) 2 (9.09%) 0.066°

Allvalues are expressed in mean =+ standard deviation (SD) unless otherwise noted

' Mann Whitney U test; °Chi-square test

Statistically significant at P < 0.05; RA rheumatoid arthritis, BMI body mass index, DMARDS disease-modifying antirheumatic drugs, RF rheumatoid factor, HAQ-DI Health
Assessment Questionnaire Disability Index, ESR erythrocyte sedimentation rate, CRP C-reactive protein, DAS28-ESR 28 joints disease activity score calculated with ESR,

DAS28-CRP 28 joints disease activity score calculated with CRP, BMD bone mineral density, FRAX fracture risk assessment for 10 years fracture probability
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bone loss may be linked to disease itself or other factors
related to osteoporosis [24—26].

Multiple studies were done on BMD assessment in RA
patients in various populations [6, 27-29], but no one
studied it in Egyptian RA patients. Few studies assessed
fracture risk in RA patients using the FRAX tool [30,
31]. This study evaluated BMD and 10-year fracture risk
in Egyptian RA patients using the FRAX tool compared
with a control group. The frequency of osteoporosis was
higher in the RA patients in comparison with the control.
The RA group’s frequency of lumbar spine osteoporosis
was 32% compared with 5.88% in the healthy volunteers.
The femoral neck osteoporosis in the RA group was 16%
compared with 9.8% in the control group. Haugeberg
et al. agreed with this study’s results. They reported in
their study that the frequency of osteoporosis in the RA
patients was twofold in 4 age groups compared with the
reference population, 28.6% in the femoral neck, 29.9% in
the total hip, and 31.5% in the spine [6]. Sinigaglia et al.
studied RA patients only and observed that osteoporo-
sis in the RA patients was 28.8% at the lumbar spine and
36.2% at the femoral neck [27].

In the current study, age, menopausal years, HAQ-DI,
cumulative steroid dose, disease duration, and FRAX of
the hip fractures and major osteoporotic fractures had
significant relations with BMD of the femoral neck and
lumbar spine in the RA group. DAS28-ESR and DAS28-
CRP had significant negative correlations with BMD at
the femoral neck. Haugeberg et al. agreed with this study.
They detected that age, current use of corticosteroids,
body weight, and physical disability (measured by HAQ-
DI) were significant predictors of BMD at the femoral

neck, lumbar spine, and total hip. Also, the RF positivity
was a predictor of the femoral neck BMD [6]. In addition,
Sinigaglia et al. noted that steroid use, menopause, age,
BMI, and HAQ-DI were independent predictors of lum-
bar and femoral BMD [27].

Lodder et al. also agreed with this study results and
reported that older age, high disease activity, and low
BMI were related to decreased BMD at the hip and spine.
However, they stated that the use of corticosteroids was
not independently associated with BMD [28]. This study
did not correlate the steroid use with the duration and
dosage or cumulative dose.

It was found in this study that the RA patients have a
higher fracture risk probability for hip and major frac-
tures significantly compared with the control group.
Other studies agreed with these results and demonstrated
that RA patients have a higher incidence of osteoporotic
fractures than others [29, 32, 33]. Also, the postmenopau-
sal women in the RA group were found in this study to
have higher fracture probabilities than those in the con-
trol group. Previous studies reported an increased risk of
osteoporotic fractures in both genders in the RA patients
than the healthy individuals [7]. That suggests that RA is
an independent risk factor for fracture. Multiple studies
have reported an increased incidence of vertebral and hip
fractures in RA patients [7, 32—35].

In this study, it was found that FRAX of hip and major
osteoporotic fractures was correlated positively to age,
menopausal years, cumulative steroid dose, DAS28-
ESR, DAS28-CRP, and HAQ-DI. Also, there were sig-
nificant negative correlations of the FRAX of hip and
major osteoporotic fractures with BMI and BMD of
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Table 2 Spearman’s correlation of BMD of the femoral head and
lumbar spin with other variables in the RA group
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Table 3 Spearman’s correlation of hip and major fractures FRAX
with other variables in the studied subjects in the RA group

BMD
r P value
Femoral neck
Age — 0426 < 0.0001
BMI 0.601 <0.0001
Menopause years —0.735 <0.0001
Serum calcium 0.071 0.624
Serum phosphorous 0.185 0.199
HAQ-DI — 0442 0.001
Cumulative steroid dose —0.548 <0.0001
Disease duration — 0445 0.001
DAS28-ESR —0.301 0.049
DAS28-CRP — 0327 0.043
FRAX of major fractures —0.741 <0.0001
FRAX of hip fractures - 0914 <0.0001
Spine

Age —0.561 <0.0001
BMI 0.652 <0.0001
Menopausal years — 0534 <0.0001
Serum calcium 0.05 0.729
Serum phosphorous 0.071 0.622
HAQ-DI — 0376 0.01
Cumulative steroid dose — 0485 <0.0001
Disease duration — 0481 <0.0001
DAS28-ESR —0.171 0.122
DAS28-CRP — 0.066 0.235
FRAX of major fractures — 0439 <0.0001
FRAX of hip fractures — 0612 <0.0001

Statistically significant at P <0.05; BMD bone mineral density, BMI body mass
index, HAQ-DI Health Assessment Questionnaire Disability Index, ESR erythrocyte
sedimentation rate, CRP C-reactive protein, DAS28-ESR 28 joints disease activity
score calculated with ESR, DAS28-CRP 28 joints disease activity score calculated
with ESR, FRAX fracture risk assessment for 10 years fracture probability

total femur, femoral neck, and lumbar spine. Another
study agreed with these results on Chinese RA patients
and reported that disease duration, activity, glucocorti-
coids, BMD of the lumbar spine, and femur neck were
significant risk factors of high FRAX of both hip and
major osteoporotic fractures [31]. Another study stated
that age, BMI, glucocorticoid use, and disease duration
were independent risk factors for fracture risk as meas-
ured by FRAX in Korean RA patients [30].
Furthermore, it was found in this study that age, BMI,
HAQ-DI, DAS28-ESR, and BMD at the femoral neck
were significant predictors of FRAX of hip fractures in
RA patients using multiple linear regression analysis.
Also, age, BMI, menopausal years, HAQ-DI, cumula-
tive steroid dose, and BMD at the femoral head were

FRAX
r Pvalue
Major fractures
Age 0.824 <0.0001
BMI —0.601 < 0.0001
Menopause years 0529 < 0.0001
Serum calcium —0.032 0.75
Serum phosphorous —0.047 0.637
HAQ-DI 0623 <0.0001
Cumulative steroid dose 0.368 0.001
Current steroid dose 0.115 0.079
DAS28-ESR 0.321 0.041
DAS28-CRP 0.355 0.031
BMD of total femur (gm/cm?) —0733 <0.0001
BMD of femoral neck (gm/cmz) —0.836 < 0.0001
BMD of lumbar spine (gm/cm?) — 0733 <0.0001
Hip FRAX 0913 < 0.0001
Hip

Age 0.731 <0.0001
BMI —0.652 < 0.0001
Menopausal years 0.606 < 0.0001
Serum calcium —0.06 0.54
Serum phosphorous —-01Mm 0.27
HAQ-DI 0.595 <0.0001
Cumulative steroid dose 0410 0.001
Current steroid dose 0.128 0.086
DAS28-ESR 0.362 0.037
DAS28-CRP 0.375 0.012
BMD of total femur (gm/cm?) —0.794 <0.0001
BMD of femoral neck (gm/cmz) —0.920 < 0.0001
BMD of lumbar spine (gm/cm?) —0.795 < 0.0001
Major fractures FRAX 0913 <0.0001

*Statistically significant at P < 0.05, FRAX fracture risk assessment for 10

years fracture probability, BMI body mass index, HAQ-DI Health Assessment
Questionnaire Disability Index, ESR erythrocyte sedimentation rate, CRP
C-reactive protein, DAS28-ESR 28 joints disease activity score calculated with
ESR, DAS28-CRP 28 joints disease activity score calculated with CRP, BMD bone
mineral density

significant predictors of FRAX of major osteoporotic
fractures in RA patients. The interpretation is that BMD
of the femoral neck and glucocorticoid use are entries
in FRAX online calculator. Low BMD can be related to
disease-related factors and other factors affecting BMD.
Age, BMI, and menopausal years were established risk
factors of low bone mass. Therefore, these factors can
increase fractures risk in those patients besides the dis-
ease-related factors as disease activity and glucocorti-
coid use that lower the bone mass. So, bone density and
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Fig. 2 Significant positive correlation between FRAX of hip fractures and age in RA patients (P < 0.0001)
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Fig. 3 Significant negative correlation between FRAX of hip fractures and BMD of femoral head in RA patients (P < 0.0001)

other affecting factors can be predictors of FRAX of hip
and major osteoporotic fractures.

As fracture frequently reduces the best of life, frac-
ture prevention is crucial for patients with RA. First, the
fracture hazard must be evaluated in the RA sufferers.
Consequently, annual BMD measurement and FRAX

calculation should be done to detect osteoporosis and
fracture risk in RA patients. Abnormal BMD must be
managed carefully with antiresorptive drugs in addition
to calcium and vitamin D supplementation to decrease
the opportunity of osteoporotic fractures.
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Table 4 Multiple linear regression analysis models of the
significant predictors of hip and major fractures FRAX in RA
patients

FRAX
B SE Pvalue
Hip
Constant — 8254 5312 0.019
Age 0.225 0.050 <0.0001
Menopausal years 0.294 011 0.072
BMI —0.246 0.041 < 0.0001
Cumulative steroid dose 2.546 0.714 0.112
HAQ-DI 2.822 0.993 0.013
DAS28-ESR 1.610 0.656 0.028
DAS28-CRP 1.832 0.832 0.050
BMD of femoral neck — 1261 1913 <0.0001
Major fractures

Constant —29.95 4910 0.005
Age 0.381 0.087 0.001
Menopausal years 0518 0.226 0.001
BMI — 0324 0.08 0.001
Cumulative steroid dose 0.301 0.226 0.030
HAQ-DI 6.606 149 0.001
DAS-ESR 3.278 0.888 0.156
DAS-CRP 5.034 1.085 0.09
BMD of femoral neck —9.79 4.736 0.048

Statistically significant at P < 0.05, B unstandardized beta, SE standard error for
the unstandardized beta, FRAX fracture risk assessment, BMI body mass index,
HAQ-DI Health Assessment Questionnaire Disability Index, ESR erythrocyte
sedimentation rate, CRP C-reactive protein, DAS28-ESR 28 joints disease activity
score calculated with ESR, DAS28-CRP 28 joints disease activity score calculated
with CRP, BMD bone mineral density

Second, RA disease activity must be controlled. For
decades, prednisone can suppress activity, but it could
also enhance osteoporosis [36]. On the other hand, meth-
otrexate (MTX) can suppress inflammation and does not
affect trabecular bone density [37]. Also, tumor necro-
sis factor (TNF) inhibitors have indirect anti-resorptive
effects on bone through control of inflammation. Cur-
rently, the evidence does not suggest that treatment with
anti-TNF has any specific beneficial effect on preventing
osteoporosis or fractures beyond the control of inflam-
mation compared with conventional nonbiologic regi-
mens [38].

Third, immobility and physical disability are risk factors
for bone loss and fracture risk [39], so RA patients should
have regular weight-bearing exercises such as walking
and running that strengthen the bone and decrease BMD
loss. Also, prevention of falls by home safety measures
and walking aids may reduce the risk of falling and frac-
ture [40].

There are limitations to the current study. It was per-
formed only in one governorate in Egypt. Also, most of
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the studied subjects in both groups were females as RA is
prevalent in females than males. Matching of both groups
regarding gender was done to avoid statistical errors.

This study has several strengths. It studied FRAX in
Egyptian RA patients (not studied before). Also, it cor-
related the results with disease-related factors as disease
activity, functional disability, and other factors related to
BMD as age, BMI, and menopausal years.

Conclusions

In conclusion, RA patients have a high incidence of
abnormal BMD and fracture risk as measured by the
FRAX tool than healthy individuals. So regular screening
of BMD and FRAX should be done regularly to prevent
morbidity of fractures for RA patients.
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