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Abstract

Osteoporosisis one of the most common complications in patients with airway obstructive diseases. The
lower physical activity due to poor lung function as well as the use of glucocorticoids for treating diseases
may thus increase the risk of osteoporotic fractures in patients with chronic obstructive pulmonary disease.
The current study was carried out to investigate the effects of calcium and vitamin D supplementation on bone
status in patients with chronic obstructive airway diseases using glucocorticoids.

Patients with chronic obstructive airway diseases using glucocorticoids were recruited from outpatient
department of chest medicinein Chung Shan Medical University Hospital, Taichung. The subjects were
randomly assigned to either experimental or placebo group. Daily dose of supplementation was cal cium 550
mg plus 200 IU of vitamin D. The duration of intervention was 12 months. All patients were evaluated for
anthropometric measurements and medical history at baseline. Collection of blood samples and measurements
of bone and pulmonary functions were performed at baseline as well as 6 months and 12 months
post-intervention, respectively. The serum levels of 25-hydroxyvitamin D, parathyroid, ICTP(C-termina
telopeptide of type | collagen, bone resorption marker) and OST (osteocalcin, bone formation marker) were
analyzed.

The results showed that the mean bone mineral density T-score at femoral neck 12 months post-intervention
was lower than at baseline in the placebo group but not in the experimental group. There were no significant
differences between groups in the changes in bone mineral density at total body, lumbar spine, and femoral
neck. Percentage changes of bone mineral density and bone mineral content at lumbar spine were increased in
the experimental group, and were decreased in placebo group 6 months and 12 months post-intervention,
respectively.



Supplementation of calcium and vitamin D may decrease bone loss at lumbar spine in patients with chronic
obstructive airway diseases using glucocorticoids. Intervention for longer period or with higher dosages may
be necessary for observing significant changes in bone measurements.

Key words. Calcium, vitamin D, chronic obstructive airway diseases, bone mineral density, glucocorticoids
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Brousse et al., 2001; Biskobing, 2002; Katsura and Kida, 2002] - 33547 7 3# &4 % R » ¥ 7 35~72%:»COPD
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®A 24T 7L 1500mg 4F 2 400U ‘&4 % D k‘aiFfgp 47T = [Lane and Lukert, 1998; Goldstein et al .,
1999; Baxter, 2000; Biskobing, 2002, Grossman et al., 2010] « F]* fufed o if 4 s & K F i 4 L2 &
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ErS T SRt - ,ﬂx%iij_, SRk FF > 32 &85 [McSweeny etal., 1982] -

g FF2 ek (World Health Organization, WHO) B % % ;,iséa\éﬁ‘ri 1 5% (ICD-9) » 2002 & & 1+
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T ORARR B E28% 0 F A TRz b 4T 54 #F [Adinoff and Hollister, 1983; Luengo et al..,
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RS EL LA AR At F DA /uﬁﬁ 55 “rHe4 [Eastell, 1998] ; & X £4F~ & X B4 1~29 4%
Fidrz 800IU 4 % D /4~ » I HAET 2 2fa i F 47605 4 5 4 B %% K [Chapuy et al., 1994] -
preks g pE oy S Rk EAEL S st d % Do (ergocaciferol) s H o 474 4 S i [Heikinheimo
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NHANES I11)4 .48 b 25(0H)D jk & £ % = i FEV, 2 FVC $ P A24p B [Black and Scragg, 2005] -
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085 §F5 ¢
& {ryﬁ—*ﬁ T PRIER B P A R AR F R & 2 575 0 2 100 i se beclomethasone A B e
% & 8 #2 4 #- 80 e s budesonide ~ 50 #z 5. fluticasone 2 200 #% 5. triamcinolone #23% & %
beclomethasone [Gonnelli et al., 2010] -
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ratio WHR) » 234 ~ {6 B2 2 L - B2 GEplE < o

IV.% % 5% B ¢
g0 LR AR F R o iR 000 3 (spirometry, Vimax 229 Series, Sensor Medics,
YorbaLlnda, USA)RIE Fefex fo % 4 v g 2 % 4 32§ (forced vital capacity, FVC, L)% - §45%* 4
vt & £ (forced expiratory volumein onesecond, FEVq, L) » #ig— 3t 5 H # 4 vt - $5 %
(FEV/FVC %, %) ; ¥ #4345 % ;gé ZoMu s B2 Dyt u a4 R g oI E (FVC%
predicted, %)fc— #,48* 4 v¥ 5§ £ 7 4 v 3ERlE (FEV1% predicted, %) [Hankinson et al., 1999] -
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# @ 52 (femora neck, FN) % 7 4= 7 £ (bone mineral content, BMC, in g)f-# # 4 % & (bone
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® 7" ;IM'?% (parathyroid hormone, PTH) :
AFEF H PTH &£ itk Bl 4~ 7% £ £ 2 (Tota intact PTH IRMA kit, Scantibodies, USA)# i#|
. ‘;é'“ﬂ_ﬂ'_ 7 PTH R HizrpgmL £ o A A R &+ ¥ PTHXER 5 10-57 pg/mL -
® 25:zi w4 % D [25-Hydroxyvitamin D3, 25(0OH)Dg] :
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AFET Y ICTP it f &~ 475 £ £ 2= (C-terminal telopeptidde of type I collagen RIA kit,
Orion Diagnostica, Finland) & k] =< :# ¢ & - ICTP )R & > 8 izripg/ll £ 7 o i & = 4 (19-74 &)
fF¢ EF ICTPER @ 945 2156pgL » + 1% 21-50 uglL -
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Variable Experimental group (n=26) Placebo group (n=20)
Age (y) 65.4 + 2.8 (39.1 - 90.1) 64.2 + 3.5 (39.5 - 89.6)
Sex (Male/Female) 14/12 14/6
Diagnosis (Asthma/COPD) 8/18 9/11
Anthropometrics and Body composition
Body height (cm) 162.7 + 1.7 (146.0 - 178.0) 162.9 + 2.5 (139.0 - 177.0)
Body weight (kg) 62.0 + 2.4 (32.5- 94.3) 64.9 + 2.6 (48.3 - 94.1)
BMI (kg/m?) 23.3+0.7 (13.7 - 30.0) 245+ 0.9 (17.8 - 31.2)
Waist circumference (cm) 88.0+ 2.6 (58.0 - 109.0) 89.9+2.1(76.0- 105.0)
Hip circumference (cm) 97.3+1.5(77.0-108.0) 96.7 £ 1.5(85.0- 113.0)
WHR 0.9+0.0(0.7-1.1) 0.9+0.0(0.8-1.1)
Body Fat (%) 29.1+ 2.0 (6.8 - 49.0) 304+ 2.3(10.2 - 46.3)
Fat-free Mass (%) 67.2+1.9(48.1- 89.1) 65.9 + 2.2 (51.3- 85.2)
Pulmonary function
FEV, (L) 1.2+0.1(0.4- 2.5) 1.5+0.1(0.7-2.7)
FEV1 (% predicted) 50.4 + 4.3 (19.0 - 95.0) 58.4 + 4.5 (23.0 - 96.0)
FVC (L) 22+01(L1-38) 2.7+0.2(L0- 4.0)
FVC (% predicted) 73.7+4.0(39.0 - 117.0) 85.4 + 5.3 (45.0 - 136.0)
FEV./FVC (%) 54.5 + 3.1 (29.0 - 79.0) 55.4 + 3.3 (34.0 - 76.0)
Medication of steroids
Oral steroids only (n, %) 0 (0%) 1 (5%)
Inhaled steroids only (n, %) 16 (61.5%) 13 (65%)
Oral and inhaled steroids both (n, %) 10 (38.5%) 6 (30%)

—
Data are presented as means + SE with the range in parentheses. COPD, chronic obstructive pulmonary
disease; BMI, body mass index; WHR, waist to hip ratio; FEV 1, forced expiratory volume in one second;
FVC, forced vital capacity.

*\/ariable is not normally distributed.
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Variable Experimenta group (n = 26) Placebo group (n = 20)
Total body

BMC (g) 2286.2 + 119.5 (1161.0 - 3603.0) 2364.1 + 107.7 (1439.0 - 3160.0)

BMD (g/cm?) 1.1+0.0(0.8-1.4) 1.1+0.0(09-13)
Lumbar spine

BMC (g) 58.8+3.2(28.2-91.4) 61.7 £ 3.3 (29.6 - 90.9)

BMD (g/cm?) 1.0+£0.0(0.6-1.3) 1.1+0.0(0.8-15)

T-score -1.7+0.3(-4.6-0.7) -1.3+0.3(-3.7-2.2)
Femoral neck’

BMC (g) 39+0.2(1.9-6.7) 39+02(24-6.2)

BMD (g/lem?)* 0.8+0.0(0.5-1.3)
T-score® -20+0.3(-4.2-2.8)

Biomarker of blood

PTH (pg/mL)" 27.6+2.0(14.7-51.9)
25(0H)D (ng/mL) 62.4 + 4.9 (25.3 - 114.7)
ICTP (ug/L)* 48+0.5(2.3-12.9)
OST (ng/mL)* 10.4 + 0.9 (4.0 21.4)

Biomarker of urine
0.1+0.0(0.0-0.4)
04+0.0(0.1-0.7)

Calcium / creatining”

Phosphate / creatinine

=
D

0.8+0.0(0.6-1.1)
21402 (-3.8-0.9)

26.3+ 2.6 (13.4—51.7)

61.6 + 5.7 (18.9 - 118.7)
44+05(2.7 - 10.5)
10.0+ 0.8 (6.2 - 17.3)

0.2+ 0.0 (0.0- 0.4)
0.4+ 0.0 (0.1- 0.9)

ata are presented as means = SE with the range in parentheses. BMC, bone mineral content; BMD, bone
minera density; PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I collagen; OST,

osteocalcin.
’Femoral neck data are the lower measurements of either side.
*\/ariable is not normally distributed.
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Variable Completed subject (n = 46) Uncompleted subject (n = 36)
Age (y)* 64.9+ 2.2 (39.1- 90.1) 68.7 + 1.7 (39.0 - 87.6)
Sex (Male/Female) 28/18 28/8
Diagnosis (Asthma/ COPD) 17/ 29° 26/ 10°
Anthropometrics and Body composition
Body height (cm)” 162.8 +1.4 (139.0 - 178.0) 160.5 +1.4 (140.1 - 176.0)
Body weight (kg) 63.2+1.8 (32.5- 94.3) 57.9+ 1.9 (36.9- 83.4)°
BMI (kg/m?) 23.8+0.5(14.3-32.1) 224+0.7 (154 - 33.7)
Waist circumference (cm) 88.8+ 1.7 (58.0 - 109.0) 88.7 £ 1.8 (64.0 - 110.0)
Hip circumference (cm) 97.1+1.1(77.0-113.0) 93.8+1.5(79.0- 115.0)
WHR 09+0.0(0.7-1.1) 1.0+ 0.1(0.8- 1.1)
Body Fat (%) 29.7+ 1.5 (6.7 - 49.0) 257+ 1.7 (4.2 - 42.9)
Fat-free Mass (%) 66.7 + 1.4 (48.1 - 89.1) 70.5+ 1.6 (54.3- 91.1)
Pulmonary function
FEV, (L)* 1.3+0.1(0.4-27) 09+0.1(0.3-2.0)°
FEV1 (% predicted)” 53.8+ 3.1 (19.0 - 96.0) 41.4+3.0(15.0- 86.0)°
FVC (L) 24+0.1(10-4.07 1.9+0.1(0.9-33)°
FVC (% predicted) 78.8 + 3.3 (39.0 - 136.0) 67.2 + 2.8 (34.0 - 106.0)°
FEVJ/FVC (%)* 54.9 + 2.2 (29.0 - 79.0) 484+ 25 (24.0 - 84.0)°
Medication of steroids
Oral steroids only (n, %) 1(2.2%) 1(2.8%)
Inhaled steroids only (n, %) 29 (63%) 26 (72.2%)
Oral and inhaled steroids both (n, %) 16 (34.8%) 9 (25%)

Dataare presented as means + SE with the range in parentheses. COPD, chronic obstructive pulmonary
disease; BMI, body mass index; WHR, waist to hip ratio; FEV 1, forced expiratory volume in one second;
FVC, forced vital capacity.

*\/ariable is not normally distributed.

®\/alues with different letters are significantly different.
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Uncompleted subject (n = 36)

Variable Completed subject (n = 46)
Total body
BMC (g) 2320.1 + 81.5 (1161.0 - 3603.0)
BMD (g/cm?) 1.1+0.0(0.8- 1.4)
Lumbar spine
BMC (g) 60.0 + 2.3(28.2 - 91.4)
BMD (g/cm?) 1.0+ 0.0 (0.6 - 1.5)
T-score -15+02(-46-22)
Femoral neck®
BMC (g)* 39+02(1.9-6.7)
BMD (g/lem?)* 0.8+0.0(0.5-1.3)
T-score” -21+0.2(-4.2-2.8)
Biomarker
PTH (pg/mL)" 27.1+1.6(13.4-519)
25(0H)D (ng/mL) 62.1+ 3.7 (18.9 - 118.7)
ICTP (ug/L)* 46+0.3(2.3-129)
OST (ng/mL) 10.2 + 0.6 (4.0 - 21.4)

=
D

2148.4 + 81.8 (1170.1 - 3218.0)
1.1+0.0 (0.8 - 1.4)

55.3 + 3.0 (20.4 - 98.4)
1.0+ 0.0 (0.5 - 1.4)
-21+0.3(-5.4- 1.0)

3.9+0.2(19- 8.6)
0.7+0.0(05-1.2)
-25+0.2(-45-0.7)

29.9+ 1.9 (13.1 - 56.3)
60.1+ 4.1 (21.2 - 120.2)
5.7+ 0.6 (19- 20.2)
12.3+0.9(3.2- 26.2)

ata are presented as means = SE with the range in parentheses. BMC, bone mineral content; BMD, bone
minera density; PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I collagen; OST,

osteocalcin.

2Femoral neck data are the lower measurements of either side

*\/ariable is not normally distributed.
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Variable Percent Change in 6 months? Percent Change in 12 months?
BMI
Experimental -0.62+ 0.52 -1.26+ 0.84
Placebo 0.90+0.82 0.74+0.87
Body fat®
Experimental -3.77 £ 2.30 -3.58 + 2.87
Placebo 295+ 2.65 161+278
Fat-free Mass
Experimental 0.93+0.59 0.45+0.73
Placebo -0.59 + 0.63 -0.19+0.91
FEV 1 (% predicted)
Experimental -0.41 + 3.16 -0.66 + 3.88
Placebo 951+6.61 11.21+7.04
FV C(% predicted)
Experimental -1.78+2.70 -2.75 + 3.92*
Placebo 3.56 + 3.53 9.80+4.18*
FEV./FVC
Experimental 0.50 + 3.07 -0.99+ 294
Placebo 4.82 + 3.89 146+5.21

IData are presented as means + SE. BM|I, body mass index; FEV;, forced expiratory volume in one second,
FVC, forced vital capacity.

“Percent change in 6 months=(measurements at 6™ month-baseline)/baseline* 100%; Percent changein 12
months=(measurements at 12" month-baseline)/baseline* 100%.

3Analyzed by Wilcoxon rank sum test and Wilcoxon signed-rank test.

*Significantly different between groups.
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Bone Measurement Percent Change in 6 months? Percent Change in 12 months®
TB BMC
Experimental 0.19+0.48 -0.13+ 0.50
Placebo 0.08 £ 0.62 -0.26 £ 0.69
B BMD
Experimental 0.42 £ 0.28* 0.05%+0.26
Placebo -0.61 + 0.39* -0.78 £ 0.53
LSBMC
Experimental 3.26 241 340+ 2.62
Placebo -1.39+2.16 -0.58 +2.30
LSBMD
Experimental 1.06 + 0.81 0.77+0.59
Placebo -0.33+0.80 -0.36 £ 1.29
FN*BMC
Experimental 0.82+1.83 -341+ 155
Placebo -1.07+£ 224 0.23+3.32
FN*BMD
Experimental -0.05+1.07 0.25+0.85
Placebo -1.14+£1.05 -1.67+£1.12

IData are presented as means + SE. BMC, bone mineral content; BMD, bone mineral density; TB, total body;
LS, lumbar spine (L1-L4); FN, femoral neck.

*Percent change in 6 months=(measurements at 6™ month-baseline)/baseline* 100%; Percent changein 12
months=(measurements at 12" month-baseline)/baseline* 100%.

3Analyzed by Wilcoxon rank sum test and Wilcoxon signed-rank test.

*Femoral neck data are the lower measurements of either side.

*Significantly different between groups.
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Variable Percent Change in 6 months? Percent Change in 12 months?
PTH
Experimental -8.32+ 542 -7.95+7.63
Placebo -3.51+8.82 -14.71 £ 5.89
25(0OH)D
Experimental -18.97 £ 4.67 -26.62 £ 5.31
Placebo -18.72+5.45 -27.68 = 5.05
ICTP®
Experimental -13.73 + 4.32*2 391+ 7.46°
Placebo 10.71 + 10.25+2 19.75+9.52°
osT®
Experimental -4.02+9.01 -16.89 + 8.42
Placebo -10.31+£8.15 -11.52 + 10.37
Calcium/ creatinine
Experimental 46.62 + 22.33 65.11 + 33.07
Placebo 3.51 + 13.69 2.92+22.18
Phosphate / creatinine
Experimental -3.50+ 10.77 -2.37+16.73
Placebo 0.61+10.15 0.96 + 13.96

'Data are presented as means + SE. PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type T

collagen; OST, osteocalcin.

*Percent change in 6 months=(measurements at 6™ month-baseline)/baseline* 100%; Percent changein 12
months=(measurements at 12" month-baseline)/baseline* 100%.

Analyzed by Wilcoxon rank sum test and Wilcoxon signed-rank test.

*Significantly different between groups.

®\/alues with different letters are significantly different between percent change in 6 months and percent
change in 12 months.
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Varigble Experimental group (n=26) Placebo group (n=20)
TB BMD LSBMD FN BMD TB BMD LSBMD FN BMD
Oral GCs (mg/day)? -0.034 0.087 0.274 0.419 -0.263 0.107
Inhaled GCs( 1 g/day)? 0.165 -0.001 -0.106 -0.006 -0.247 0.237
BMI (%) 0.294 -0.286 0.420* 0.633** -0.377 -0.203
Body Fat (%) 0.294 0.106 0.323 0.474* -0.321 0.012
Fat-free Mass (%) -0.263 -0.239 -0.244 -0.507* 0.344 0.047
FVC (%) 0.218 -0.401* 0.137 -0.020 0.102 0.158
FEV1 (%) 0.009 -0.105 0.261 0.216 -0.121 0.079
FEV1/FVC (%) 0.424* -0.274 -0.002 -0.104 0.191 0.172
PTH (%) -0.152 -0.290 0.138 0.145 0.077 -0.022
25(0CH) D (%) 0.210 -0.084 0.041 0.049 -0.078 0.092
ICTP (%) -0.227 0.072 -0.004 0.023 -0.346 0.444
OST (%) -0.097 -0.435* -0.193 0.247 -0.337 0.111
CaCr (%)° 0.110 -0.172 -0.135 -0.292 -0.275 0.079
PCr (%)° 0.099 -0.361 .0186 0.393 -0.015 -0.3%4

IResults are correlation coefficients. BMC, bone mineral content; BMD, bone mineral density; TB, total body;
LS, lumbar spine (L1-L4); FN, femoral neck; BMI, body massindex; FEV, forced expiratory volume in one
second; FVC, forced vital capacity; PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I
collagen; OST, osteocalcin.

%Oral GCs, daily dose of oral glucocorticoids; Inhaled GCs, daily dose of inhaled glucocorticoids.

3CaCr, urinary calcium to creatinine ratio; PCr, urinary phosphate to creatinine ratio.

* p<0.05, **p<0.01.
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Varigble Experimental group (n=26) Placebo group (n=20)
TBBMD LSBMD FNBMD TBBMD LSBMD FNBMD
Oral GCs (mg/day)? 0.140 -0.029 0.060 0.006 0.066 0.373
Inhaled GCs( 1 g/day)? 0.289 -0.037 -0.069 -0.324 -0.054 0.164
BMI (%) -0.040 -0.167 0.186 0.421 0.042 0.339
Body Fat (%) 0.089 0.154 0.384 0.193 -0.107 0.300
Fat-free Mass (%) -0.119 -0.125 -0.370 -0.228 0.109 -0.381
FVC (%) 0.200 -0.235 0.078 -0.184 0.230 -0.355
FEV1 (%) 0.424* 0.148 0.107 0.029 0.037 -0.125
FEV1/FVC (%) -0.169 -0.281 -0.061 0.154 0.071 -0.115
PTH (%) 0.176 -0.057 0.040 0.359 0.468 -0.138
25(0CH) D (%) 0.065 -0.326 0.207 0.047 -0.098 -0.235
ICTP (%) 0.001 0.078 0.093 0.044 -0.368 0.167
OST (%) 0.037 0.144 0.113 -0.250 -0.304 -0.127
CaCr (%)° 0.244 0.374 0.128 0.301 -0.081 0.754**
PCr (%)* 0.108 -0.408* -0.105 0.007 0.011 -0.125

IR&eults are correlation coefficients. BMC, bone mineral content; BMD, bone mineral density; TB, total body;
LS, lumbar spine (L1-L4); FN, femoral neck; BMI, body massindex; FEV, forced expiratory volume in one
second; FVC, forced vital capacity; PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I
collagen; OST, osteocalcin.

?Oral GCs, daily doses of oral glucocorticoids; Inhaled GCs, daily doses of inhaled glucocorticoids.

3CaCr, urinary calcium to creatinine ratio; PCr, urinary phosphate to creatinine ratio.

* p<0.05, **p<0.01.
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Varigble Experimental group (n=26) Placebo group (n=20)
TB BMD LSBMD FN BMD TB BMD LSBMD FN BMD
B (SE)
Age 0.024 -0.056 -0.041 0.017 0.002 0.041
g (0.030) (0.084) (0.123) (0.032) (0.154) (0.117)
Sex 0.197 -0.003 0.811 -1.471 -0.503 5.788
(0.741) (2.058) (3.015) (1.175) (5.653) (4.280)
BM] -0.015 -0.074 0.212 0.541* -0.756 0.450
(0.083) (0.230) (0.337) (0.160) (0.771) (0.584)
=¥le 0.036 0.003 -0.014 -0.081 0.058 -0.204
(0.017) (0.047) (0.069) (0.033) (0.159) (0.120)
PTH 0.002 -0.003 0.005 0.040 0.134 0.017
(0.010) (0.026) (0.039) (0.020) (0.097) (0.074)
25(0H)D 0.015 -0.026 0.051 0.067* -0.086 -0.027
(0.014) (0.038) (0.056) (0.024) (0.116) (0.088)
OSsT 0.004 -0.012 0.002 -0.011 -0.000 0.001
(0.008) (0.023) (0.034) (0.009) (0.044) (0.033)
p value 0.6022 0.9789 0.8822 0.0261 0.7783 0.6009

—

Results are regression coefficients with SE in parentheses. BMI, body mass index; FVC, forced vital capacity;
PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I collagen; OST, osteocalcin; CaCr, urinary
calcium to creatinine ratio.

*P<0.05
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Variable TB BMD LSBMD FN BMD

B (SE)
e -0.008 0.062 0.023
9 (0.015) (0.044) (0.050)
o 0532 0.490 2.910*
(0.421) (1.210) (1.377)
Grow 1.494%* 0.427 2.017
P (0.447) (1.284) (1.461)
aM| 0.112 0.117 0.370
(0.061) (0.174) (0.199)
Ve 0.006 0.011 -0.064
(0.014) (0.039) (0.044)
STH 0.010 0.021 0.059
(0.008) (0.022) (0.025)
0.022% * -0.017 0.031
25(0H)D (0.008) (0.022) (0.025)
. -0.001** 0.020 0.041
(0.005) (0.015) (0.018)
osT -0.006 -0.037* -0.032
(0.006) (0.016) (0.018)
0.002 0.007 0.013*
CaCr (0.002) (0.005) (0.005)
pvalue 0.0006 0.3669 0.0054

TResults are regression coefficients with SE in parentheses. BMI, body mass index; FVC, forced vital capacity;
PTH, parathyroid; ICTP, carboxy-terminal telopeptide of type I collagen; OST, osteocalcin; CaCr, urinary
calcium to creatinine ratio.

“Numbers of subjects are 130.

*p<0.05, **p<0.01
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Comparison of Bone Mass and Biochemical Markersin Patients with Obstructive Airway Diseases and
Healthy Controlsin Taiwan

Patients with obstructive airway diseases (asthma and chronic obstructive pulmonary disease, COPD) may
have poorer bone health due to the use of steroids for treating their diseases, limited physical activities, or past
exposure to risk factors for low bone mass such as cigarette-smoking in most COPD patients. In this study, the
baseline data of patients with obstructive airway diseases who have been recruited for a currently ongoing
interventional trial was analyzed and compared to healthy controls. Data of ninety-seven patients with
confirmed diagnosis of obstructive airway diseases (54.6% with COPD; 45.4% with asthma) and have
completed baseline questionnaire interview and bone density examination by dual-energy x-ray were included
in the current analysis. The data of the control group is from a subset of healthy subjects (n=35) recruited in
the same university hospital as were the patients, and the effort had been made to match the controls to the
patients by age and gender. The results showed that in general, the patients have lower body mass index, bone
mineral contents (BMC, in g) and bone mineral density (BMD, in g/cm?) at all sites measured (total body,
femoral neck, spine L2-L4) than the healthy controls, and the differences were statistically significant for
TBBMD (t=-2.22, p=0.03), TBBMC (t=-2.00, p=0.05), and FNBMD (t=-3.31, p=0.02). The body composition
also differs between patients and controls such that body fat percentage was significantly lower in the patient
group (28.01% vs. 31.85%, p=0.03). In the patient group, the preval ence rates of osteoporosis (t-score for
BMD lower than -2.5) at femoral neck (41.24% vs. 14.71% in the controls), lumbar spine (31.96% vs.
11.76%), or either of the two sites (49.48% vs. 17.14%) were higher than in the control group. The patients
were higher in serum levels of parathyroid hormone (27.57 vs. 23.73 pg/mL, p=0.08), bone resorption marker
ICTP (5.19 vs. 3.72 microgram/L, p<0.001), and c-reactive protein (CRP)(0.34 vs. 0.18 mg/L, p=0.08). The
results of correlation analyses, partialled for age, showed positive relations between pulmonary function
parameters (FEV 1, forced expiratory volumein 1 second and FVC, forced vital capacity) and BMD and BMC
at total body, LS1-4 and femoral neck. A negative correlation was observed between serum level of CRP and
TBBMC (r=-0.195, p=0.083) in the patients. The insignificance of the relations between serum levels of PTH
and ICTP to bone measurements may be partially attributed to the unequal distribution of age (mean age:
72.7+10.3 in COPD subgroup vs. 61.4+13.4 years in asthma subgroup vs. 58.1+12.6 years in the controls) and
gender (males/femalesis 48/5 in COPD subgroup vs. 19/25 in asthma subgroup vs. 19/16 in the controls) in
the groups of patients versus the controls. Patients with obstructive airway diseases may have higher risk of
osteoporotic fractures

Additional information on how the status of diseases, pulmonary function as well as the drugs used would
affect bone turnover and bone measurements in patients with obstructive airway diseases.
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