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Prevalence and Risk Factors of Osteoporosis in Patients with Chronic

Obstructive Pulmonary Disease

Yun Su Sim, M.D.}, Jin Hwa Lee, M.D."?, Yon Ju Ryu, M.D.", Eun Mi Chun, MD.}, Jung Hyun Chang, M.D.'

' Department of Internal Medicine, Ewha Womans University School of Medicine, “Clinical Research Center for Ghronic Obstructive

Airway Diseases, Seoul, Korea

Background: Osteoporosis is a significant comorbidity in patients with chronic obstructive pulmonary disease
(COPD). This study examined the prevalence and risk factors associated with osteoporosis in patients with COPD,
Methods: The bone mineral densities (BMDs) of the lumbar spine and femoral bone were measured in 53 patients
with clinically stable COPD and 41 age- and gender-matched control subjects showing a normal lung function.
Osteoporosis was defined as a T-score <—2.5. The subjects’ clinical characteristics and laboratory data were
reviewed, and multiple logistic regression analysis was used to identify the risk factors associated with osteoporosis
in COPD patients,

Results: The prevalence of osteoporosis was 47% and 32% in the COPD patients and controls, respectively. In
particular, using the femoral neck T-score, the prevalence of osteoporosis in COPD patients was higher than that
in the controls (26% vs. 5%; p=0.000). The average T-score of the lumbar spine (p=0.025) and femoral neck of
COPD patients were significantly lower than those of the controls (p=0.001). The forced expiratory volume in
the 1 second (FEV1) % predicted (p=0.019; odds ratio [OR], 0.955; 95% confidence interval [CI], 0.919-0.993) and
age (p=0.024; OR, 1.144; 95% CI, 1.018-1.287) were independently associated with osteoporosis in patients with
COPD.

Conclusion: Using the femoral neck T-score, the prevalence of osteoporosis in patients with COPD was higher
than the age-and gender-matched controls. A lower FEV; and older age further increase the risk of osteoporosis
in patients with COPD,
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Table 1, Clinical characteristics in patients with COPD and
age- and sex-matched control subjects

Variables Control (n=41) COPD (n=53) p-value
Age (years) 67+7 70+7 NS
Male (%) 35 (85%) 48 (92%) NS
Height (cm) 164+7 163+8 NS
Weight (kg) 62+8 54+13  <0.001
BMI (kg/m?) 23+2 20+4 <0.001
Associated diseases
Diabetes mellitus (%) 5 (11%) 11 (20%) NS
Hypertension (%) 21 (47%) 18 (33%) NS
Cerebral disease (%) 2 (4%) 2 (4%) NS
Smoking
Smoker (%) 10 (29%) 45 (83%)  <0.001
Amount (pack-years) 6+12 51+36 <0001
Fracture history
Femoral bone fracture 2 (4%) 2 (4%) NS
(%)
Lumbar compression 2 (4%) 4 (7%) NS
fracture (%)
Corticosteroid user
Systemic (%) 0 (0%) 29 (54%)  <0.001
Inhaler (%) 0 (0%) 16 (30%) <0.001

Data are mean-+standard deviation (SD) or number (frequency).
COPD: chronic obstructive pulmonary disease; BMI: body mass
index; NS: not significant,
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Table 2, Lung function in patients with COPD and age-
and sex-matched controls

Variables Control (n=41) COPD (n=53) p-value
FVC (L) 337+076 261+093 <0.001
FVC (% predicted) 94+13 76+24 <0.001
FEV: (L) 265+057 132+074 <0.001
FEV1 (% predicted) 106+13 55+27 <0.001
FEV4/FVC (%) 79+7 50+15  <0.001

Data are mean+SD,
COPD: chronic obstructive pulmonary disease; FEV+: forced ex-
piratory volume in 1 second; FVC: forced vital capacity,

Table 3, Laboratory data in patients with COPD and age-
and sex-matched controls

Variables Control (n=41) COPD (n=53) p-value

Hemoglobin (g/dL) 13.6+16 129+17 0.039
White blood cell 73+23 97+28 0.001
count (x10%md)

ESR (mm/hr) 14+14 37+36 <0.001
CRP (mg/dL) 14+36 41+57 0.014
Serum total calcium 94+06 9.0+05 0.001
(mg/dL)

Serum phosphorus 34+06 31+06 0.048
(mg/dL)

Alkaline phosphatase 208+60 200+79 NS
(UL

Data are mean=+SD,

COPD: chronic obstructive pumonary disease; CRP: C-reactive
protein; ESR: erythrocyte sedimentation rate; NS: not signifi-
cant,

o
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Table 4, Comparison of bone density parameters and pre-
valence of osteoporosis in patients with COPD and age-
and sex-matched controls

Variables Control (n=41) COPD (n=53) p-value

T-score
Femoral neck —062+124 —159+142 0,001
Lumbar spine (L2-4) 71 41+142 72 15+165 0.025

Osteopenia* 6 (39%) 1 (40%) NS
Femoral neck 5 (12%) 14 (26%) NS
Lumbar spine (L2-4) 6 (39%) 1 (40%) NS

Osteoporosis " 3 (32%) 5 (47%) NS
Femoral neck 2 (5%) 4 (26%) 0.006
Lumbar spine (L2-4) 13 (32%) 24 (45%) NS

Data are mean+SD or number (frequency).

COPD: chronic obstructive pulmonary disease; L2-4: the sec-
ond, third and forth lumbar vertebrae; NS: not significant.
*Osteopenia is defined as a T-score between —1.0 and —2.5,
*Osteoporosis is defined as a T-score below —2.5.

Table 5, Clinical characteristics of COPD patients accord-
ing to presence of osteoporosis

No ,
. . Osteoporosis
Variables osteoporosis (n=25) p-value
(n=28) -
Age (years) 68+6 72+8 0.034
Male (%) 27 (96%) 21 (84%) NS
Height (cm) 16517 160+8 0.019
Weight (kg) 58+13 49+10 0.007

BMI (kg/m?) 21+4 19+4 0.041
Associated diseases
Diabetes mellitus (%) 6 (21%) 5 (20%) NS
Hypertension (%) 9 (32%) 8 (32%) NS

Cerebral disease (%) 2 (%) 0 (0%) NS
Smoking
Smoker (%) 23 (82%) 20 (83%) NS
Amount (pack-years) 49+29 57+44 NS
Fracture history
Femoral bone fracture 0 (0%) 2 (8%) NS
(%)
Lumbar compression 0 (0%) 4 (16%) 0.043
fracture (%)
Corticosteroid user 15 (54%) 16 (70%)
Systemic (%) 13 (46%) 14 (61%) NS
Inhaler (%) 6 (21%) 8 (35%) NS

Data are mean+SD or number (frequency).
COPD: chronic obstructive pulmonary disease; BMI: body mass
index; NS: not significant,
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Table 6, Lung function of COPD patients according to
presence of osteoporosis

No .

. . Osteoporosis
Variables osteoporosis (n=25) p-value
(n=28)

FVC () 292+106 224+058 0.007
FVC (% predicted) 79+26 72422 NS
FEV: (L) 161£085 098+037 0.002
FEV: (% predicted) 62+29 47+21 0,043
FEV1/FVC (%) 54+16 45+14 0,029

Data are mean+3D,

COPD: chronic obstructive pumonary disease; FEV+: forced ex-
piratory volume in 1 second; FVC: forced vital capacity; NS: not
significant,

Table 7. Risk factors of osteoporosis in patients with
COPD by multiple logistic regression analyses

95% confidence

Odds ratio ,
interval

Variables p-value

FEVi (% predicted) 0,955
Age (years) 1.144

0.919~0,993 0.019
1.018~1.287 0.024

COPD: chronic obstructive pulmonary disease; FEV+: forced ex-
piratory volume in 1 second,

0.043) (Table 5). COPD 3} & IFrpg=zo] Q= sy}
=0H350] e AT FVCeH(p=0.007) FEV, 2] Htj
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2ol th&t B]-&3H(p=0.019; odds ratio [OR], 0.955; con-
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OR, 1.144; CI, 1,018-1,287) (Table 7).
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Table 8, Comparison of bone density parameters and
prevalence of osteoporosis in COPD patients according to
corticosteroid use

Steroid Steroid

Variables non-user user p-value
(n=20) (n=31)

T-score

Femoral neck —108+142 —169+£137 0048
Lumbar spine (L2-L4) —158+183 72 40+£143 NS

Osteopenia* 9 (45%) 2 (39%) NS
Femoral neck 10 (50%) 6 (52%) NS
Lumbar spine (L2-L4) 10 (50%) 0 (50%) NS

Osteoporosis 7 (35%) B (52%) NS
Femoral neck 3 (15%) 0 (32%) NS
Lumbar spine (L2-L4) 6 (30%) 6 (52%) NS

Data are mean+SD or number (frequency).

COPD: chronic obstructive pulmonary disease; L2-4: the sec-
ond, third and forth lumbar vertebrae; NS: not significant,
*Osteopenia is defined as a T-score between —1.0 and —25,
*Osteoporosis is defined as a T-score below —2.5,
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