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ABSTRACT

Background: Rheumatoid arthritis is a chronic systemic autoimmune disease, joint inflammation is induced
primarily by autoreactive immune cells and the overproduction of proinflammatory cytokines which mediate long
term cartilage degradation and bone erosion and may increase the risk of osteoporosis and fracture. Objectives: To
determine if FRAX calculations without BMD (FRAX) and with BMD (FRAX/ BMD) would produce identical
predictions for the 10-year probability of hip fracture and other major osteoporotic fractures; and to assess the effect
of smoking on the prediction on that risk. Patients and methods: A prospective study carried out in a convenient
sample of 153 RA patients selected from RA patients were categorized into two groups one group (53 RA patients
assessed by FRAX with BMD) and another (100 RA patients assessed by FRAX without BMD). Results:
Prediction of major osteoporotic fracture for RA patients assessed by FRAX without BMD was <10% in 65% , 10-
20% in 22% and >20% in 13% . Prediction of hip fractures for RA patients assessed by FRAX without BMD was
<3% in 66% , 3-10% in 27% and >10% in 7% of them. Prediction of major osteoporotic fracture for RA patients
assessed by FRAX with BMD revealed that mean percentage was 17.5+14.8 %, 37.7% of them <10%, 37.7% of
them 10-20% and 24.5% of them >20%. Prediction of hip fractures was <3 for 43.4% of RA patients assessed by
FRAX with BMD, 3-10% for 34% and >10% for 22.6% of them. Conclusion The results indicated that here is
significant association between predictions of major osteoporotic fractures (<10% ) and RA patients assessed by
FRAX without BMD, and for hip fractures >10% and RA patients assessed by FRAX with BMD, ). Smoking of RA
patients in present study was significantly risk factor for high prediction of osteoporotic fractures detected by both
methods (with or without BMD).

KEYWORDS: Rheumatoid arthritis, FRAX, Osteoporosis.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic
autoimmune disease, characterized by inflammation of
multiple joints, particularly the small joints of the hands
and feet. Joint inflammation is induced primarily by
autoreactive immune cells (T- and B-cells and mac-
rophages) and the overproduction of proinflammatory
cytokines, especially tumor necrosis factor-a, interleukin
(IL)-1p, IL-6, and IL-17, which are centrally involved in
the pathogenesis of RA. These autoreactive immune cells
and proinflammatory cytokines mediate long-term
cartilage degradation and bone erosion, resulting in joint
dysfunction. Furthermore, these immunological factors
may increase the risk of osteoporosis and fracture in RA
patients by enhancing osteoclastogenesis.?

The incidence of osteoporosis is doubled in patients with
RA compared to the general population, leading to an
increased rheumatoid comorbidity.®! Several case-
control studies have documented a high rate of vertebral
and hip fractures in patients with RA.**! World Health
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Organization (WHO) defines osteoporosis as bone
mineral density (BMD) that is >2.5 SDs below the
young-adult mean value (T-score, —2.5 or lower) in
postmenopausal women and in men over 50 years of age.
BMD with a T-score of —1 to —2.5 is classified as
osteopenia.l”® According to the National Health and
Nutrition Examination Survey (NHANES),
approximately 10% of women and 2% of men aged 50
years and above in the U.S. have osteoporosis. In the
same age group, about 49% of women and 30% of men
have osteopenia.! The World Health Organization
Fracture Risk Assessment Tool (FRAX®) has been
developed to estimate a 10-year absolute risk of
sustaining a hip fracture and other major osteoporotic
fractures (clinical spine, forearm, hip, or shoulder
fracture). The FRAX calculation tool is available on the
internet http://www.shef.ac.uk/FRAX.

The tool evaluates risk based on easily obtainable

clinical risk factors, such as age, history of previous
fractures, long-term glucocorticoid therapy, low body

173


http://www.ejbps.com/
http://www.shef.ac.uk/FRAX

Mirza.

mass index (BMI), family history of hip fracture,
cigarette smoking, and excess alcohol intake, with or
without information on BMD.B®! Therapeutic inter-
ventions are recommended if the 10-year risk of fractures
is more than 20% for major osteoporotic fractures
(MOF) and more than 3% for hip fractures."

MATERIALS AND METHODS

Study design and settings: A prospective study carried
out in center of Rhematological diseases in Slemani
between September 2014 and May 2015.

Population of the study: All RA patients attended
Department of Rheumatology, General Hospital in
Slemani and Rheumatology consultation center in
Slemani were population of the study.

Sampling: A convenient sample of 153 RA patients was
selected from RA patients visiting center of
Rhematological diseases in Slemani. The patients were
categorized into two groups one group (53 RA patients
assessed by FRAX with BMD) and another (100 RA
patients assessed by FRAX without BMD).

Data collection: The data were collected by the
researcher through direct interview with fulfilling a
prepared questionnaire. RA patients were diagnosed
according to the 2010 American College of
Rheumatology = (ACR)/European  League  Against
Rheumatism (EULAR) classification criteria for RA.

Fifty three patients were referred to rheumatology unit
for bone density measurement by DXA machine. All 153
RA patients whom enrolled in this study underwent
medical history that assessed from their interview to
include: name, age, gender, body weight, height, address
as well as history of chronic disease, rheumatologic
disorder, also family history of osteoporosis and personal
history of fragility and smoking habit.

The BMD of both hips were tested by bone densimeter,
Lunar IDXA Series X-Ray Tube Housing Assembly,
Madison, WI USA (manufactured at 2011), before the
examination the weight and height of patients, body mass
index (BMI) was calculated by dividing weight in
kilograms by the square of the height in meters. Body
mass index: BMI was categorized as normal if BMI
(kg/m?) was< 25, overweight if BMI was 25-29.9, and
obese if BMI was >30.0%

We used FRAX Turkey because the Turkish patients of
similar characteristics comparing with the Kurdish
patients and the nearest country to Kurdistan having
dependable FRAX tool model is Turkey according to the
(http://www.shef.ac.uk/FRAX/tool.aspx?country=6), and
thus offer the best FRAX tool to be used to measure
fracture risk in patients at risk of osteoporosis. ****

Statistical analysis: All patients' data were entered using
computerized statistical software; Statistical Package for
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Social Sciences (SPSS) version 17 was used. Descriptive
statistics presented as (mean * standard deviation) and
frequencies as percentages. Kolmogorov Smirnov
analysis verified the normality of the data set.
Multiple contingency tables conducted and appropriate
statistical tests performed, Chi-square used for
categorical variables and ANOVA analysis to compare
between more than two means (Fishers exact test was
used when more than 20% of the cells less than 5). In all
statistical analysis, level of significance (p value) set at <
0.05 and the result presented as tables and/or graphs.
Statistical analysis of the study was done by a
community medicine specialist.

RESULTS

A total 153 RA patients were included in present study
(53 RA patients assessed by FRAX with BMD and 100
RA patients assessed by FRAX without BMD). Mean
age of RA patients assessed by FRAX with BMD was
57+8.6 years, 45.3% of them were 50-59 years age.
Females were more than males with male to female ratio
as 0.06:1.

Mean age of RA patients assessed by FRAX without
BMD was 55.1+£10.4 years, 37% of them were 50-59
years age. Females were more than males with male to
female ratio as 0.14:1.

Mean BMI of RA patients assessed by FRAX with BMD
was 31.02+6.6 Kg/m? 47.2% of them were obese and
9.4% of them had morbid obesity. One third of RA
patients assessed by FRAX with BMD were smokers.

Mean BMI of RA patients assessed by FRAX without
BMD was 28.3+5.1 Kg/m? 38% of them were obese,
29% were normal and 2% of them had morbid obesity.
Only 18 patients were smokers and all of them were non-
drinking alcohol.

Mean T-score of RA patients assessed by FRAX with
BMD was (-1.8+1.7), 20 patients had osteopenia and 19
patients had osteoporosis, figure 1.

FRAX FRAX
. with without
Variable BMD BMD e P
No.(%0) No.(%0)
Major osteoporotic fractures
<10% 20(23.5) 65(76.5)
10-20% 20(47.6) 22(52.4) 10.40.005
>20% 13(50.0) 13(50.0)
Hip fractures
<3% 23(25.8) 66(74.2)
3-10% 18(40.0) 27(60.0) 10.40.005
>10% 12(63.2) 7(36.8)
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Table 2: Distribution of major osteoporotic and hip
25 fractures prediction according to use of FRAX with
S 20 - . : and without BMD.
%1513 L 4
€ 10 "*’1144 1 Major Age BMI T-score
.g 5 1T— B osteoporotic | Mean+SD | Mean+SD | Mean+SD
S 0 fracture
A @ © <10% 53+8.2 36.2+4.9 -0.2+1.2
& ™ &P 10-20% 56+8.03 | 30.06t5.3 | -2.1+0.8
S & >20% 644450 | 244%35 | -3.6£0.8
Q° o’ ANOVA (P | <0.001 <0.001 <0.001
value)

Figure 1: T-Score distribution of RA patients
assessed by FRAX with BMD

No significant association was observed between each of
age, gender, smoking and BMI for patients assessed by
FRAX with and without BMD (p>0.05) table 1.

Table 1: Distribution of RA patients demographic,
BMI and lifestyle characteristics according to use of
FRAX with and without BMD.

Variable FRAX with | FRAX e P
BMD without
BMD
No.(%0) No.(%0)
Age 3.7 | 0.2
40-49 9(22.5) 31(77.5)
years 24(39.3) 37(60.7)
50-59 15(40.5) 22(59.5)
years 5(33.3) 10(66.7)
60-69
years
2 70
years
Gender 19 | 0.1
Male 3(18.8) 13(81.3)
Female 50(36.5) 87(63.5)
BMI 1.6 | 0.08
Normal 12(29.3) 29(70.7)
Overweig | 11(26.2) 31(73.8)
ht 25(39.7) 38(60.3)
Obese 5(71.4) 2(28.6)
Morbid
obesity
Smoking 2.9 | 0.08
Yes 16(47.0) 18(53.0)
No 37(31.1) 82(68.9)

There was a significant association between predictions
for major osteoporotic fractures (<10% ) and RA patients
assessed by FRAX without BMD (p=0.005). A
significant association was observed between predictions
for hip fractures >10% and RA patients assessed by
FRAX with BMD (p=0.005). All these findings were
shown in table 2.
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ANOVA analysis revealed that age was significantly
increased with high prediction percentage of major
osteoporotic fractures for patients assessed by FRAX
with BMD (p<0.001), on other hand, BMI and T-scores
were significantly decreased with high prediction
percentage of major osteoporotic fracture for patients
assessed by FRAX with BMD (p<0.001), table 3.

Table 3: Distribution of age, BMI and T-scores
according to major osteoporotic fractures prediction for
patients assessed by FRAX with BMD.

ANOVA analysis revealed that age was significantly
increased with high prediction percentage of major
osteoporotic fractures for patients assessed by FRAX
without BMD (p<0.001). BMI was significantly
decreased with high prediction percentage of major
osteoporotic fractures for patients assessed by FRAX
without BMD (p<0.001) table 12.

Table 4: Distribution of age and BMI according to
major osteoporotic fracture prediction for patients
assessed by FRAX without BMD.

Major Age BMI
osteoporotic Mean+SD | Mean+SD
fracture

<10% 52.1+8.2 29.2+5.4
10-20% 58.5+9.8 28.1+3.9
>20% 64.1+13.4 24.2+3.08
ANOVA (P value) <0.001 0.004

ANOVA analysis revealed that age was significantly
increased with high prediction percentage of hip
fractures for patients assessed by FRAX with BMD
(p<0.001), on other hand, BMI and T-scores were
significantly decreased with high prediction percentage
of hip fractures for patients assessed by FRAX with
BMD (p<0.001), table 13.
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Table 5: Distribution of age, BMI and T-scores
according to hip fractures prediction for patients
assessed by FRAX with BMD.

European Journal of Biomedical and Pharmaceutical Sciences

There was significant association between smoking and
hip fracture for both patients assessed by FRAX with or
without BMD (P <0.05)

Hip Age BMI T-score
fractures Table 8: Distribution of smoking and hip fracture for
Mean+SD | MeanSD | Mean+SD both patients assessed by FRAX with or without
<3% 53.248.9 | 35.745.4 | -0.2+1.2 BMD
Variable | <3% 3-10% | >10% | ¢* P
3-10% 57.1+7.4 | 29.614.6 | -2.3+0.4 No.(%) | No.(%) | No.(%)
Smoking (For patients assessed by | 15* | 0.001
>10% 64+4.9 24.02+£3.2 | -3.7£0.9 FRAX without BMD)
ANOVA | 0.001 <0.001 <0.001 Yes 8 5 Yes
(P value) (44.4) | (27.8)
No 58 22 No
significantly increased with high prediction percentage (70.7) (26.8)
of hip fractures for patients assessed by FRAX without Smoking (For patients assessed by | 12.7 | 0.001
BMD (p<0.001). BMI was significantly decreased with FRAX with BMD )
high prediction percentage of hip fractures for patients Yes 2 6 3
assessed by FRAX without BMD (p<0.001).table 14. (12.5) (37.5) (50.0)
Table 6: Distribution of age and BMI according to No ?516 8) (1322 4) ?10 8)
hip fractures prediction for patients assessed by : : :
FRAX without BMD.
Hip fractures Age BMI DISCUSSION .
Rheumatoid arthritis (RA) is the most common form of
Mean+SD Mean+SD inflammatory arthritis in adults and is characterized by
chronic, progressive, systemic inflammation leading to
<3% 52.07+8.1 | 29.2+5.3 substantial pain, disability, and other morbidities.'”! The
recently updated National Osteoporosis Foundation
3-10% 57.9+10.5 27.3+4.05 (NOF) guidelines recommend treatment of individuals
>10% 73.1+7.6 23.7+3.1 with an increased risk of fracture based on the
FRAX®! |n present study, there was a significant
ANOVA (P | <0.001 0.01 association between predictions for major osteoporotic
value) fractures 10-20% and RA patients assessed by FRAX

There was significant association between smoking and
major osteoporotic fracture for both patients assessed by
FRAX with or without BMD ( P <0.05)

Table 7: Distribution of smoking and major
osteoporotic fracture for both patients assessed by
FRAX with or without BMD

Variable | <10% | 10- >20% | 2 P
20%
No. No. No.

(%) | (%) (%0)

Smoking ( For patients assessed by | 8.4* | 0.01
FRAX without BMD)

Yes 8 4 Yes
(44.4) | (22.2)

No 57 18 No
(69.5) | (22.0)

Smoking (For patients assessed by | 18.3 | <0.001

ERAX with BMD)

Yes 2 4 10
(12.5) | (25.0) (62.5)

No 18 16 3
(48.6) | (43.2) (8.2)
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without BMD (p<0.05). This finding is consistent with
results of Gadam RK, et al study in USA (2013)%? who
did a cross-sectional review of patients requiring
screening for osteoporosis as part of their routine
medical care. It concluded that in most cases, FRAX
alone provides the same prediction as FRAX with BMD.

With FRAX, treatment is recommended if the 10-year
risk is >20% for MOF and/or >3% for hip fractures in
patients with osteopenia *°. Because BMD data may not
always be available, it was important to determine if
FRAX alone is an accurate fracture prediction tool.

Present study revealed a significant association between
predictions for hip fractures >10% and RA patients
assessed by FRAX with BMD (p<0.05). This finding is
similar to results of Geusens P, et al study in Netherlands
(2010) ?°. In present study elderly age RA patients were
significantly associated with high prediction of
osteoporotic fractures for both prediction techniques
(FRAX with or without BMD). This finding is consistent
with results of Hisppisley-Cox J, et al study in UK
(2009) % and Berry SD, et al study in USA (2013) %.
The current data showed significant association between
BMI and major osteoporotic fracture and hip fracture .
This finding is similar to results of Briot K, et al study in
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UK (2013) * and Giangergorio LM, et al study in
Canada (2011) %,

Cigarette smoking of RA patients in present study had
high significant risk factor for high prediction of
osteoporotic fractures detected by both methods (FRAX
with or without BMD). This finding is similar to results
of Hisppisley-Cox J, et al study in UK (2009) * and
Giangergorio LM, et al study in Canada (2011) *°.

The FRAX® tool is easy to use, but it has limitations.
First, several risk factors can be indicated only as present
or absent (i.e., glucocorticoid therapy and previous
fracture), without taking into account the time of
exposure to a given fracture risk or the number of events
that are expression of risk.

CONCLUSIONS

We concluded that in most cases, FRAX alone provides
the same prediction as FRAX with BMD, Smoking of
RA patients in present study was significantly risk factor
for high prediction of osteoporotic fractures detected by
both methods (FRAX with or without BMD)and elderly
age RA patients were significantly associated with high
prediction of osteoporotic fractures for both prediction
techniques (FRAX with or without BMD).
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