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Quantitative Ultrasound Versus Dual-Energy X-Ray
Absorptiometry for Diagnosis of Osteoporosis in Iragi Women
with Rheumatoid Arthritis

Nizar Abdulateef Jassim

ABSTRACT:

BACKGROUND:

Osteoporosis is a major co-morbidity in rheumatoid arthritis (RA). Bone mineral density (BMD) in adults
can be assessed precisely by dual-energy x-ray absorptiometry (DXA). In recent years, quantitative
ultrasound (QUS) technique has been used in radiation-free assessment of bone density by mean of
ultrasound waves attenuated by bone.

OBJECTIVE:

The aim of study was to compare QUS to DXA in assessing BMD in patients with RA.

PATIENTS AND METHODS:

Fifty women with RA (diagnosed according to ACR criteria) of 2-12 years duration, their ages range from
30-72 years, who were seen at Osteoporosis Clinic in Baghdad Teaching Hospital were recruited. Sixty
four percent were or had been receiving glucocorticoid treatment. All patients receiving disease
modifying anti-rheumatic drugs (DMARDs). Lumbar spine BMD was measured by DXA, and QUS for
calcaneum was performed in all patients.

RESULT:

T-scores measured by QUS were correlated significantly with lumbar spine BMD T-scores measured by
DXA (p<0.0005). Bone mineral density T-scores were negatively correlated with age and disease

duration. Patients taking glucocorticoids were associated with lower T-scores.

CONCLUSION:

The findings of this study support QUS as an alternative tool for assessing BMD in patients with RA.
KEY WORDS: quantitative ultrasound, osteoporosis, rheumatoid arthrritis

INTRODUCTION:

Osteoporosis is a major co-morbidity in rheumatoid
arthritis (RA).®) Osteoporosis associated with RA has
been demonstrated in both the axial and peripheral
skeleton.? In RA, bone loss can be periarticular, a
hallmark of the disease, or more generalized form, as
demonstrated in histological, computed tomographic
and dual-photon absorptiometric studies.®

Several mechanisms contribute to bone loss in severe
RA.“ Family of inflammatory cytokines, tumour
necrosis factor (TNF)-alpha & interleukin (IL)-1
have close inter-relationship  in  inducing
simultaneous arthritis & osteoporotic changes with
consequent compromised mobility & debility.
Mechanism of action at molecular level has close
interlink of TNF-alpha, interferon (IFN)-beta and
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IFN-gamma with osteoclasts have new therapeutic
potential.® Immobility following RA is associated
with rapid bone loss.® Nutrition deficiency in
combination with  frequent administration of
glucocorticoids contribute additional risk factors."”
Glucocorticoids  affect bone through multiple
pathways, influencing both bone formation and
resorption, but the most important effects appear to
be a direct inhibitory effect on bone formation. With
long-term glucocorticoid use, bone turnover is
actually reduced. Methotrexate inhibits osteoblast
activity and may be yet another risk factor in some
patients.®

Bone densitometry should be performed in patients
with risk for osteoporosis to address the need for a
bisphosphonate or a selective estrogen receptor
blocker.®” Bone mineral density (BMD) in adults can
be assessed precisely by dual-energy x-ray
absorptiometry (DXA)®, which use x-rays as the
source for protons. Its advantages are a reduced
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scanning time, improved resolution, precision and
accuracy.®

In recent years, quantitative ultrasound (QUS)
technique has been used in radiation-free assessment
of bone density.®® Measurement of the speed of
sound and broad band ultrasound attenuation in bone
tissue are the basis of QUS techniques. Both
parameters are supposed to correlate to a certain
extent with mechanical strength of bone. In general,
the parameter “bone stiffness” is derived from both
measurements, and is used for the estimation of
fracture risk.“Y Ultrasound studies are usually
performed at the calcaneous, although the tibia,
patella, distal radius and proximal phalanges can also
be measured.™® Significant correlations were shown
between QUS of the calcaneous and the future risk of
hip fracture. Some authors recommend the use of all
different methods of QUS only for a first
screening.?

In this study, we compare QUS to DXA in assessing
bone mineral density in patients with RA.

PATIENTS AND METHODS:

PATIENTS:

The study group consists of 50 female patients with
RA who were seen at Osteoporosis Clinic in
Baghdad Teaching Hospital from January through
June 2006. The diagnosis of RA has been done
according to the American College of Rheumatology
(ACR) criteria for the classification of RA.® A
signed consensual was taken from all patients before
admission to the study.

METHODS:

Lumbar spine BMD was measured by DXA machine
(Lunar DPX), and QUS (Achilles Express Lunar) for
calcaneum was performed in all patients. BMD was
expressed as T-score considering the diagnostic
criteria for osteoporosis established by World Health
Organization (WHO).*?

Statistical Analysis

Statistical analysis was done, using correlation test
and T-test when needed. A “p value” of less than
0.05 is considered to indicate significance.™
RESULTS:

Some clinical characteristics of patients included in
the study were reported in Table 1.

Table 1: Clinical characteristics of patients with RA included in study.

Number of patients

Age
Average +/- SD, year (range)
Duration of RA disease
Average +/- SD, years (range)

Number of patients receiving glucocorticoid treatment

(%)

Number of patients receiving disease-modifying anti-

rheumatic drugs (%)

In 50 women with RA included in the study, the
BMD measured by DXA was reduced in 36 patients
(72%); 15 patients (30%) had osteopenia and 21
patients (42%) had osteoporosis.

In these patients, the mean lumbar spine BMD T-
score was -1.86 (range from -5.22 to 2.01). For the
same patients, the mean peripheral BMD expressed
as T-score measured by QUS was -1.37 (range from -
4.21t0 2.34).

RA = rheumatoid arthritis, SD = standard deviation

50

50 +/- 12.26 (30-72)

6 +/- 3.16 (2-12)

32 (64%)

50 (100%)

T-scores measured by QUS were correlated
significantly with lumbar spine BMD T-scores
measured by DXA (p value < 0.0005), as shown in
Figure 1.

Bone mineral density T-scores, measured by QUS
and DXA, were negatively correlated with age and
disease duration, as shown in Figures 2, 3, 4 and 5.
Patients taking glucocorticoids were associated with
lower T-score whether measured by QUS or by
DXA, as shown in Figure 6.
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DISCUSSION:

Several writers have commented on the co-existence
of osteoporosis and RA.?5 7 The present study
confirms this finding. The bone status was
compromised in a good percentage of our RA
patients. The mean T-score measured by DXA and
QUS was low according to the diagnostic criteria of
osteoporosis established by WHO®?,

Although the DXA technique allows accurate
measurement of bone density, in the last two
decades, several non-invasive techniques have been
developed to measure bone density at peripheral
skeletal sites. Increasing interest in QUS has recently
developed.™

Our study confirms that QUS at the heel can be
considered as an alternative technique to identify
subjects with high risk of bone fragility. Many
authors comment on this subject. Orstavik RE, et al
findings support QUS as an alternative tool for
identifying patients at risk of having vertebral
deformities in RA.“® Njeh CF, et al also has
demonstrated that bone status can be assessed
quickly and cheaply using a portable QUS devise.®
In cross-sectional study done by Madsen OR, et al,
bone status was assessed by QUS at different
peripheral sites in 27 women with RA, and they
concluded that bone status as assessed by QUS was
compromised in rheumatoid arthritic patients, but
whether ultrasound transmission may serve as a
marker of disease progression and fracture risk in the
individual patient remains to be clarified."”

The study done by Magaro M, et al evidenced a
relationship between ultrasound and DXA in
determining bone density in postmenopausal women,
and as ultrasound and DXA provided comparable
information on bone density, they point out that
ultrasound can be used as a simple and sensitive
indicator for postmenopausal osteoporosis.*® The
sar(r&g results were obtained by Gambacciani M, et
al.

In this study, BMD T-scores measured by both QUS
and DXA were negatively correlated with age and
disease duration. Population-based epidemiological
studies show an increased risk of fracture in patients
with RA related to age, impaired ambulation and
body mass.® 2 Verstraeten A, et al concluded that
patients with long-standing destructive and disabling
rheumatoid disease have low bone mass.??

In our study, patients taking glucocorticoids were
associated with lower T-scores. Although a lower
bone mineral content is found in patients on low

doses of glucocorticoids, it is not clear whether this is
due to disease activity or drug use.®
All of our patients were on disease-modifying anti-
rheumatic drugs. The effect of anti-rheumatic drugs
on generalized bone mineral content has not been
studied extensively. The rate of generalized bone loss
in patients with RA on anti-rheumatic drugs was not
different from those not taking treatment in one
study.®”, but others have shown that the drugs
prevent bone loss or increase bone mineral content,
probably by suppressing disease activity and thereby
improving mobility.®)

CONCLUSION:

The findings of this study support QUS as an

alternative tool for evaluating BMD in patients with

RA.

REFERENCES:

1. Oliver AM, and St.Clair Ew. Rheumatoid
Acrthritis: Treatment and Assessment. In: Klippel
JH, Stone JH, Crofford LJ, and White PH.
Primer on the Rheumatic Diseases. 13" ed.
Arthritis Foundation. 2008, 133-41.

2. Njeh CF, Boivin CM, Gough A, et al. Evaluation
of finger ultrasound in the assessment of bone
status with application of rheumatoid arthritis.
Osteporos Int. 1999; 9,82-90.

3. Dequeker J, and Geusens P. Osteoporosis and
arthritis. Ann Rheum Dis. 1990; 49,276-80.

4. Woolf AD. Osteoporosis in rheumatoid arthritis:
The clinical viewpoint. British J of Rheumatol.
1991; 30, 82-4.

5. Pispati P. Inter-relationship of osteoporosis and
arthritis. Abstract book of the 4™ Pan Arab
Osteoporosis Society Conference. Dubai, United
Arab Emirates. 2008,2-4,.

6. Sambrook P. Osteoporosis: Pathology and
Pathophysiology. In: Klippel JH, Stone JH,
Crofford LJ, and White PH. Primer on
Rheumatic  Diseases. 13" ed.  Arthritis
Foundation. 2008,584-91.

7. Wollheim FA. Rheumatoid Arthritis: The
Clinical Picture. In: Madison PJ, Isenberg DA,
Woo P, and Glass DN. Oxford Textbook of
Rheumatology. 2" ed. Oxford University Press.
1998,1004-31.

8. Njeh CF, Shaw N, Gardner-Medwin JM, et al.
Use of quantitative ultrasound to assess bone
status in children with juvenile idiopathic
arthritis: a pilot study. J Clin Densitom. 2000;
3,251-60.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

118

VOL.8, NO. 2, 2009



OSTEOPOROSIS IN WOMEN WITH RHEUMATOID ARTHRITIS

9.

10.

11.

12.

13.

14.

15.

16.

Reid DM. Diseases of Bone and Cartilage. In:
Isenberg DA, Madison PJ, Woo P, et al. Oxford
Textbook of Rheumatology. 3rd ed. Oxford
University Press. 2004,1135-48.

Falcini F, Bindi G, Ermini M, et al. Comparison
of quantitative calcaneal ultrasound and dual-
energy x-ray absorptiometry in the evaluation of
osteoporosis risk in children with chronic
rheumatic diseases. Calcif Tissue Int. 2000;
67,19-23.

Ringe JD. Densitometry. In: Ringe JD.
Osteoporosis in Dialogue. 1% ed. George Thiem
Verlag, Stuttgart, New York. 2001,28-46.

Saag KG. Osteoporosis: Epidemiology and
Clinical Assessment. In: Klippel JH, Stone JH,
Crofford LJ, and White PH. Primer on
Rheumatic  Diseases. 13" ed.  Arthritis
Foundation. 2008,576-83.

Arnett FC, Edworthy SM, Bloch DA, et al. The
American Rheumatism Association 1987 revised
criteria for the classification of rheumatoid
arthritis. Arthritis Rheum. 1988; 31, 315-24.
Oyster CL, Hanten WP, and Liorens LA.
Inferential Statistics for Quasi- and Non-
Experimental Research. In: Oyster CL, Hanten
WP, and Liorens LA. Introduction to Research.
Guide for the Health Science Professional. 1% ed.
Philadelphia JB, Lippen-Cott Company. 1987,
170-82.

Malavolta N, Mule R, and Frigato M.
Quantitative ultrasound assessment of bone.
Aging Clin Exp Res. 2004; 16 suppl , 23-8.
Orstavik RE, Haugeberg G, Uhlig T, et al.
Quantitative ultrasound and bone mineral
density: discriminatory ability in patients with
rheumatoid arthritis and controls with and
without vertebral deformities. Ann Rheum Dis.
2004; 63 ,945-51.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Madsen OR, Suetta C, Egsmose C, et al. Bone
status in rheumatoid arthritis assessed at
peripheral sites by three different quantitative

ultrasound devices. Clin Rheumatol. 2004;
23,324-9.
Magaro M, Zoli A, Caricchio R, et al.

Quantitative ultrasound in the evaluation of
postmenopausal osteoporosis: comparison with
dual energy x-ray absorptiometry. Ann Ital Med
Int. 1995; 10,218-21.

Gambacciani M, de-Aloysio D, Elia D, et al.
Quantitative ultrasound of bone in the
management of  postmenopausal ~ women.
Maturitas. 2004; 47,139-49.

Hooyman JR, Melton JR, Nelson AM, et al.
Fractures of rheumatoid arthritis: a population
based study. Arthritis and Rheumatism. 1984;
27,13553-61.

Cooper C, and Wickham C. Rheumatoid
arthritis: corticosteroid therapy and hip fracture.
In;  Christiansen C, and Overgaard K.
Osteoporosis.  Handelstrykkerier,  Aalborg,
Denmark. 1991,157-9.

Verstraeten A, and Dequecker J. Vertebral and
peripheral bone mineral content and fracture
incidence in postmenopausal patients with
rheumatoid arthritis: effect of low dose
corticosteroids. Ann Rheum Dis. 1990; 45,825-
7.

Butler RC, Pauce MWJ, Worsfield M and Sharp
CA. Bone mineral content in patients with
rheumatoid arthritis: relationship to low dose
steroid therapy. british J Rheumatol. 1991,
30,86-90.

Reid DM. Bone loss in rheumatoid arthritis and
primary generalized osteoarthritis: effects of
corticosteroid, suppressive anti-rheumatic drug
and calcium supplements. British J Rheumatol.
1981; 25, 233-9.

Kalla AA, Meyers OL, Chaton D, et al.
Increased metacarpal bone mass following 18
months of slow-acting anti-rheumatic drugs for
rheumatoid arthritis. British J Rheumatol. 1991,
30,91-100.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

119

VOL.8, NO. 2, 2009



