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Risk Factors for Low Bone Mineral Density
in Korean Patients with Systemic Lupus Erythematosus

Yun-Jung Park, Bo-Hyoung Park, Do-June Min, Wan-Uk Kim

Division of Rheumatology, Department of Internal Medicine, The Catholic University of Korea, Suwon, Korea

Objective. To determine the degree and risk factors for de-
creased bone mineral density (BMD) in patients with sys-
temic lupus erythematosus (SLE).

Methods. One hundred and one patients with SLE and 57
age- and gender- matched healthy controls were enrolled
in this study. The BMD was measured by dual energy
X-ray absorptiometry (DXA). The laboratory findings and
clinical variables evaluated in the SLE patients consisted
of disease duration, SLE disease activity index (SLEDAI),
and medications, including mean and cumulative dose of
glucocorticoid. At the time of the clinical and laboratory
assessment, the levels of serum osteocalcin, serum FSH/
LH, urine deoxypyridinoline (DPD), and serum cytokines,
such as IL-6 and soluble receptor activator of NF-kB li-
gand (RANKL), were determined in SLE patients using a
enzyme-linked immunosorbent assay.

Results. The BMD T score decreased in patients with SLE
compared to the healthy controls (—1.11 versus —0.41,
p=0.001 at lumbar spine, —0.84 versus —0.01, p<0.001
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at femur neck, —1.20 versus —0.45, p<0.001 at total hip,
respectively). Osteoporosis and osteopenia was present in
16.8% and 46.5% of patients, respectively. Multiple re-
gression analysis revealed a low BMD in the lumbar spine
to be associated with increased FSH, low BMI and cumu-
lative glucocorticoid dose. A low BMD in the hip and fe-
mur neck was associated with increased FSH, low BMI,
and duration of glucocorticoid. On the other hand, the lev-
els of osteocalcin, deoxypyridinoline (DPD), IL-6, and solu-
ble RANKL were similar in patients with a low BMD and
those with normal BMD.

Conclusion. Osteoporosis and osteopenia are more com-
mon in young Korean SLE patients than in control sub-
jects. Elevated FSH, low BMI, and the use of glucocorti-
coid are independent risk factors linked to a decreased
BMD in Korean patients with SLE.

Key Words. Systemic lupus erythematosus, Bone mineral
density, FSH, BMI, Glucocorticoi
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Table 1. Characteristics of the SLE patients and age-and
gender-matched control subjects

. SLE patients Control
Variables (=101 (m=57) P
Age, yr 37.9+12.1 39.8456 0916
Sex, F (%) 99 (98.0) 55 (96.5)  0.963*
Menopausal state, no (%) 25 (24.7) 4 (14.3) 0.001"
BMI, kg/m’ 21.9+3.0 223434 0553
Dyslipidemia, n (%) 78 (43.1) 30 (35.3)  0.436"
Osteocalcin, ng/mL 5.8 92  <o0.0017
[43~92]  [73~113]
DPD, nM/mM 45.3 50.3 0.6907
[11.8~80.11 [23.4~67.6]
IL-6, pg/mL 3 [0~5] 2 10~71 09217
OPG, pg/mL 1,246 1,042 02637
[972.5~1,557.5] [926~ 1,242]
RANKL, pg/mL 25 [1~50] 3 [15~10] o0.1827
FSH, IU/L 6.1 -
[3.1~18.7]
LH, IU/L 7.9 —
[3.5~23.3]
C3, mg/dL 116.9+32.4 -
C4, mg/dL 19.647.9 -
Anti-dsDNA Ab, IU/mL  27.7+5.6 -
Hx. of LN, no (%) 20 (19.8) -
HCQ, no (%) 82 (81.2) —
Calcium, no (%) 36 (35.6) —
CYC, no (%) 17 (16.8) —
CsA, no (%) 5(5) -

The data is reported as mean+SD or median [interquartile range:
IQR]. BMI: body mass index, DPD: deoxypyridinoline, IL-6:
interleukin-6, OPG: osteoprotegerin, RANKL: receptor activator
NF-kB ligand, FSH: follicule stimulating hormone, LH:
luteinizing hormone, LN: lupus nephritis, HCQ: hydroxychlo-
roquine, CYC: cyclophosphamide, CsA: cyclosporine A. Analy-
sis was done by Independent t-test, *Fisher’s exact test, ' Pearson
Chi-Square, TMann-Whitney U test
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Figure 1. Bone mineral density at different sites in the patients
with SLE and age-and gender-matched healthy controls. The
BMD T-score was significantly lower in the SLE patients than
in the healthy controls (—1.11+0.13 versus —0.41+0.15, p=0.001
at lumbar spine, —0.84+0.11 versus —0.01+0.15, p<<0.001 at
femur neck, —1.20+0.11 vs —0.45+0.14, p<<0.001 at total hip,
respectively). The data is reported as the mean+SEM.
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Table 2. Comparison of the clinical and laboratory factors

L5
o
o2
Yo

according to the mineral density (T-score) in SLE patients

SLE
Osteoporosis (n=17) Osteopenia (n=47) Normal BMD (n=37) P
Age, yr 43.7+15.8 36.5+11.7 35.149.3 0.049
BMI, kg/m’ 21.0+2.7 22.9+3.8 22,9432 0.179
Menopausal state, no (%) 10 (58.8) 10 (21.3) 5 (13.5) 0.001*
Early menopause, no (%) 7 (41.2) 7 (14.9) 2 (0.05) 0.002*
Disease duration, month 75.2+5.6 41.8%5.7 31.6+2.7 0.020
C3, mg/dL 114.7£31.1 120.6+30.7 113.1£35.5 0.559
C4, mg/dL 20.8%7.8 19.6+8.7 19.1£7.1 0.754
Anti-dsDNA Ab, IU/mL 30.9+15.2 18.1£3.3 38.9+13.2 0.234
SLEDAI, score 4 [0~8] 4 [0~8] 1.4 [0~4] 0.099"
Hx of LN, no (%) 6 (35.3) 10 (21.3) 4 (10.8) 0.806*
Pd duration, month 68.2+18.9 27.2%3.9 24.7+4.1 0.001
Pd cumulative dose, g 4.4 [1.7~2.8] 2.9 [0.7~8.5] 1.9 [0.9~54] 0.054"
HCQ, no (%) 16 (94.1) 35 (74.5) 31 (86.1) 0.142*
Calcium, no (%) 11 (64.7) 17 (36.2) 8 (22.2) 0.011*
CYC, no (%) 4 (23.5) 9 (19.1) 4 (11.1) 0.460*
CsA, no (%) 0 (0) 3 (6.4 2 (5.6) 0.575*
FSH, IU/L 28.9 [3.7~76.6] 6.3 [2.9~18.3] 5.6 [2.8~10.8] 0.006"
LH, IU/L 24.7 [2.7~47.8] 9.9 [49~15.3] 5.1 [2.6~14.1] 0.007"
Osteocalcin, ng/mL 6.2 [3.9~9.3] 5.7 [4.4~109] 5.5 [3.2~8.5] 0.834"
DPD, nM/mM 45.0 [11.7~73.9] 47.7 [14.9~90.0] 39.4 [9.1~72.0] 04317
IL-6, pg/mL 3 [0~4] 3 [1~5] 3 [0~7.5] 0.861"
OPG, pg/mL 1,200 [1,000~1,532] 1,251 [1,071~1,586] 1,058 [864~1,523] 0.290"
RANKL, pg/mL 2 [1~3] 2.5 [1~7.8] 3 [1~4.5] 05517

The data is reported as mean*SD or median [interquartile range: IQR]. BMI: body mass index, SLEDAI: SLE disease activity index,
LN: lupus nephritis, HCQ: hydroxychloroquine, CYC: cyclophosphamide, CsA: cyclosporine A, FSH: follicule stimulating hormone, LH:
luteinizing hormone, DPD: deoxypyridinoline, IL-6: interleukin-6, OPG: osteoprotegerin, RANKL: receptor activator NF-kB ligand.
Analysis was done by ANOVA (linearity test), *Pearson Chi-Square, TKruskal-Wallis test
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Table 3. Univariate analyses of the clinical, bone turn over markers and hormones in SLE patients according to the bone mineral density

L spine Total Hip Femoral neck
Y* P Y* % y* p
Age —0.191 0.065 —0.023 0.827 —0.160 0.124
BMI 0.330 0.001 0.393 <0.001 0.277 0.006
Postmenopausal state 0.273 0.007 0.163 0.115 0.267 0.009
Disease duration —0.214 0.038 —0.319 0.002 —0.283 0.006
Hx. of LN —0.133 0.200 —0.063 0.547 —0.057 0.584
SLEDAI —0.197 0.058 —0.114 0.278 —0.086 0412
Osteocalcin —0.006 0.958 —0.107 0315 —0.038 0.725
DPD —0.065 0.545 —0.023 0.828 —0.070 0515
FSH —0.307 0.005 —0.222 0.045 —0.322 0.003
LH —0.242 0.027 —0.212 0.054 —0.297 0.006
1L-6 0.093 0.424 0.033 0.779 0.093 0.423
OPG —0.046 0.696 0.012 0917 —0.030 0.799
RANKL 0.059 0.612 —0.043 0.710 0.032 0.786
Pd duration —0.225 0.029 —0.280 0.006 —0.264 0.010
Pd cumulative dose —0.236 0.022 —0.213 0.040 —0.191 0.065
CYcC 0.175 0.089 0.059 0.567 0.106 0.307
Calcium supplement 0.160 0.121 0.280 0.006 0.268 0.009

BMI: body mass index, LN: lupus nephritis, SLEDAI: SLE disease activity index, DPD: deoxypyridinoline, FSH: follicule stimulating
hormone, LH: luteinizing hormone, IL-6: interleukin-6, OPG: osteoprotegerin, RANKL: receptor activator NF-kB ligand, Pd: prednisolone,

CYC: cyclophosphamide. *Pearson correlation coefficient

Table 4. Independent association of the spine, femur neck, and
hip BMD in SLE patients by linear regression analysis

Model
B* P

Spine

BMI 0.298 0.003

FSH —0.423 <0.001

Pd cumulative dose —0.275 0.006
Hip

FSH —0.251 0.011

Pd duration —0.394 <0.001

BMI 0.305 0.002
Femur neck

Pd duration —0.331 0.002

BMI 0.304 0.004

FSH —0.247 0.016

BMI: body mass index, FSH: follicular stimulating hormone, Pd:
prednisolone. *Untandardized regression coefficient
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