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Bone Mineral Density Measurement Intervals for Rheumatoid Arthritis Patients
Not Treated for Osteoporosis

Min-jae Jo', Kyong-Hee Jung', Seong-Ryul Kwon', Mie-Jin Lim', Shin-Goo Park’, and Won Park'

'Division of Rheumatology, Departments of Internal Medicine and ZOCcupational and Environmental Medicine,
Inha University Hospital, Inha University School of Medicine, Incheon, Korea

Background/Aims: Osteoporosis occurs more frequently in rheumatoid arthritis (RA) patients than in healthy individuals. This
study investigated the appropriate bone mineral density (BMD) measurement interval and risk factors associated with osteoporosis
for RA patients.

Methods: A retrospective study was performed on 511 RA patients aged more than 40 years old who had undergone BMD testing
more than once and who had normal BMD or osteopenia at the baseline BMD test and no history of any fracture of the spine or
femur. The subjects were categorized into four subgroups: normal BMD (T-score > -1), mild (-1 > T-score > -1.5), moderate (-1.5
> T-score > -2), and advanced (-2 > T-score > -2.5) osteopenia. The BMD testing interval was defined as the estimated time for 10%
of the RA patients to make the transition to osteoporosis without osteoporotic fracture or the administration of any osteoporosis
drug.

Results: The observation period was 2,214 patient-years, with an average of 4.3 years. The estimated BMD testing interval was
more than 10 years for normal, 4.3 years for mild, 2.5 years for moderate, and 1.5 years for advanced osteopenia in each of the RA
patient groups.

Conclusions: Our study indicated that in normal or osteopenic RA groups, a baseline BMD T-score is the most important factor in
estimating the interval in which osteoporosis is predicted to occur. In addition, we recommend that the BMD measuring interval
should be greater than 10 years in normal BMD RA patients, 4 years in mild, 2 years in moderate, and 1 year in advanced osteopenic
RA patients on the basis of L-spine BMD. (Korean J Med 2016;91:166-173)
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Table 1. Comparisons of the general characteristics of the enrolled patients by baseline BMD

Normal group Mild osteopenia Moderate osteopenia  Advanced osteopenia value
(n=144) (n=102) (n=145) (n=120) P

Age, yrs 49.10 +7.01° 51.71 £8.53° 53.70 + 8.87°° 54.09 + 8.99° <0.001

Sex

Male 14 (9.7) 14 (13.7) 28 (19.3) 21(17.5) 0114
Female 130 (90.3) 88 (86.3) 117 (80.7) 99 (82.5) '
Height, cm 159.32 +6.24 158.48 + 6.03 158.58 + 6.63 157.88 + 6.33 0.328
Weight, kg 61.30+9.08" 58.06 +7.74" 59.45 +8.25" 56.40 + 8.24° <0.001
BMI, kg/m’ 24.13 +£3.14° 23.12+£2.85" 23.62 £2.70* 22.61 +2.84° <0.001
Current smoker, % 6(4.2) 3(2.9) 13 (9.0) 13 (10.8) 0.045
Current drinker, % 9(6.3) 10 (9.8) 12 (8.3) 9(7.5) 0.775
Menopause, % 53 (40.8) 48 (54.5) 79 (67.5) 63 (63.6) <0.001
Steroid use, % 113 (78.5) 81 (79.4) 114 (78.6) 93 (77.5) 0.989
ESR, mm/h 23.52+£2531 20.52 +20.73 25.05+24.23 24.00 +25.08 0.531
hs-CRP, mg/dL 0.91+1.92 0.95 +2.01 136 +3.12 1.58 £3.21 0.136

Values are presented as mean + S.D. or n (%). Means with different superscript letters are significantly among times according to

Duncan's post hoc test.

BMD, bone mineral density; BMI, body mass index; ESR, erythrocyte sedimentation rate; hs-CRP, high-sensitivity C-reactive protein.

‘p <0.001, compared with mild and advanced osteopenia.
bp <0.001, compared with normal and advanced osteopenia.

‘p <0.001, compared with normal, mild, and moderate osteopenia.
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Table 2. Overview of the study
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Normal group
(-1 <T-score)

(-1.5 <T-score <-1)

Mild osteopenia

Moderate osteopenia
(-2 <T-score <-1.5)

Advanced osteopenia
(-2.5 <T-score <-2)

L-spine (n=511)
Number of patients 241

Study period, pt-yr 1097.1
Newly diagnosed osteoporosis with- 1004
out fracture ©.4)
Vertebral fracture with T > 2.5 1(0.4)
Final BMD, g/cm’ 1.18+£0.14°
Final T-score 026+ 1.16°
Bone loss rate”, % 1.35+3.64
Femur neck (n=511)
Number of patients 209
Study period, pt-yr 935.8
Newly diagnosed osteoporosis with- 1(0.5)
out fracture
Hip fracture with T > 2.5 0(0)
Final BMD, g/cm’ 0.94 +0.10
Final T-score -0.07 £0.79°
Bone loss rate”, % 1.71£3.88

95
439.9

4(4.2)

3(3.2)
1.05+0.12°
20.80£0.91°
1.36 +4.03

114
543.6

1(0.9)

0(0)
0.84 % 0.09°
-0.78 £ 0.66°
2.01+5.18

98
486.5

18 (18.4)
6(6.1)

1.01+0.16°
-1.15+1.00°

1.71 £5.74

116
599.2

5(4.3)
0(0)

0.79 +0.10°
-120+0.71¢

2.61+5.05

77
4173

33 (42.9)

5(6.5)
0.92+0.16°
-1.66 + 1.09°
1.04+4.75

72
337.2

15 (20.8)

0(0)

0.73£0.11°

-1.61 £0.78°
1.88+4.6

Values are presented as mean + SD or n (%). Means with different superscript letters are significantly among times according to Duncan's

post hoc test.
pt-yr, patient-year; BMD, bone mineral density.

"Bone loss rate (%): (Final BMD-Baseline BMD) x 100 / Baseline BMD / follow up period (yrs).
bp <0.001, compared with mild, moderate, and advanced osteopenia.

p <0.001, compared with normal, moderate, and advanced osteopenia.
dp <0.001, compared with normal, mild, and advanced osteopenia.
°p <0.001, compared with normal, mild, and moderate osteopenia.

Table 3. Interval between baseline testing and the development of osteoporosis

Mean interval between baseline testing and the

Interval between baseline testing and the development

Baseline BMD development of osteoporosis of osteoporosis in 10% of each group
Lumbar spine Femur neck Lumbar spine Femur neck
Normal 9.4 (9.29-9.49)" 9.4 (9.25-9.53)" >10 >10
Mild osteopenia 9.2 (8.58-9.71)" 9.1 (8.94-9.22)" 43 >10
Moderate osteopenia 7.9 (6.94-8.76)" 9.4 (8.93-9.87)" 2.5 7.5
Advanced osteopenia 5.4(4.61-6.21)" 8.6 (7.68-9.50)" 1.5 2.2

BMD, bone mineral density.
"No. of years (95% confidence interval).
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Figure 1. Cumulative incidence of osteoporosis according to baseline T-score range, (A) L-spine, (B) femur neck.

Table 4. Risk factors related to the occurrence of osteoporosis

Variables Lumbear spine Femur neck
HR 95% CI p value HR 95% CI p value
Baseline group
Mild osteopenia 15.84 1.93-130.31 0.010 10.17 0.08-1326.17 0.351
Moderate osteopenia 54.01 7.13-409.20 <0.001 8.55 0.08-929.98 0.370
Advanced osteopenia 139.82 18.58-1052.12 <0.001 286.13 2.48-33051.72 0.020
Age, yrs 1.03 0.98-1.07 0.276 1.09 0.99-1.19 0.075
Women 2.08 0.68-6.39 0.199 0.43 0.08-2.42 0.341
Height, cm 1.23 0.78-1.95 0.369 1.05 0.51-2.14 0.904
Weight, kg 0.69 0.37-1.29 0.249 0.87 0.29-2.61 0.805
BMI, kg/m’ 231 0.51-10.38 0.274 1.26 0.10-6.00 0.859
Current smoker (Y or N) 0.68 0.07-6.22 0.730 2.58 0.00-28233.08 0.842
Current drinker (Y or N) 0.00 0.00-58.37 0.965 0.24 0.00-2049.03 0.754
Menopause (Y or N) 1.27 0.58-2.80 0.555 0.81 0.11-5.78 0.835
Steroid use (Y or N) 2.99 1.32-6.79 0.009 7.19 1.02-50.78 0.048
Cumulative steroid, mg 1.00 1.00-1.00 <0.001 0.99 0.99-1.00 0.012
Mean steroid (low or high)” 5.02 2.13-11.81 <0.001 3.29 0.46-23.53 0.235
ESR, mm/h 0.99 0.97-1.01 0.200 0.98 0.95-1.01 0.263
hs-CRP, mg/dL 1.15 1.01-1.32 0.038 0.97 0.72-1.31 0.864
Bone loss rate, % 1.28 1.18-1.37 <0.001 1.84 1.42-2.39 <0.001

HR, hazard ratio; CI, confidence interval; BMI, body mass index; Y, yes; N, no; ESR, erythrocyte sedimentation rate; hs-CRP, high-sen-
sitivity C-reactive protein.
“Cut-off value; low dose steroid means < 5 mg/day, high dose steroid means > 5 mg/day.

ZUEF) v $F BUASTS 286.101(95% CL =248,  p = 0.022), ESR (r = 0.123, p = 0.005) % hs-CRP (+ = 0.120,
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Table 5. Risk factors for rapid bone loss

Annual BMD loss, %

A Lumbar spine

A Femur neck

Variables r p value r p value
Age, yrs 0.138 0.002 0.181 <0.001
Height, cm -0.036 0.415 -0.038 0.392
Weight, kg -0.076 0.087 -0.007 0.868
BMI, kg/m2 -0.062 0.161 0.018 0.686
Cumulative steroid, mg -0.054 0.222 -0.079 0.073
Daily glucocorticoid, mg/day 0.101 0.022 0.092 0.037
ESR, mm/h 0.123 0.005 0.086 0.051
hs-CRP, mg/dL 0.120 0.007 0.128 0.004

Analyzed with the use of Pearson’s correlation analysis.

BMI, body mass index; ESR, erythrocyte sedimentation rate; hs-CRP, high-sensitivity C-reactive protein.

Table 6. Risk factors for rapid bone loss

Rate of bone loss, %

A Lumbar spine

A Femur neck

Variables Rate of bone loss, % p value Rate of bone loss, % p value

Sex (Female of Male) 2.34+4.31/1.21+4.68 0.038 2.62+4.69/1.97+4.67 <0.260
Current smoker (N or Y) 0.98+5.46/1.41+4.58 0.655 1.56£5.36/2.10+4.62 0.565
Current drinker (N or Y) 2.05+3.51/1.32+4.78 0.231 1.60+5.14/2.10+4.63 0.554
Menopause (N or Y) 0.82+4.55/1.70+4.81 0.053 1.44+4.38/2.63+4.98 0.009
Steroid use (N or Y) 1.25+4.39/1.87+5.45 0.273 1.96+4.63/2.44+4.82 0.360
Mean steroid (low or high dose) 1.41£4.58/0.98+5.46 0.655 2.1024.62/1.56+5.36 0.565
Analyzed with the use of an Independent #test.

N, no; Y, yes.
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