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Abstract : Objective To analyze the risk factors of chronic obstructive pulmonary disease (COPD) complicated with osteoporosis (OP).
Methods Chinese databases [China National Knowledge Infrastructure (CNKI), Wanfang Data, SinoMed, VIP] and foreign databases (the Cochrane
Library, PubMed, Web of Science) were searched by computer to screen out case—control studies and cross—sectional studies of COPD complicated
with OP. The search time was limited from the establishment of the database to October 2021. Two researchers independently screened the literature,
extracted the data and evaluated the risk of bias of the included literature. Meta—analysis was performed using RevMan 5.3 software.Results A total
of 14 literatures were included, including 8 case—control studies and 6 cross—sectional studies. Meta-—analysis results showed that Meta—analysis
showed that age [MD=4.52,95% CI (4.44,4.60)], FEV %[ MD=-1.56,95%CI (~1.72,~1.39)], FEV/FVC%[MD=—6.75.95%CI (~10.98,-2.51)], FEV,
[MD=-0.52,95%CI (-0.79,-0.26)], BMI [MD=-2.46,95%CI (-2.49,-2.42)], smoking [MD=4.44,95% CI (1.63,7.25)], total bone mineral density
[MD=-1.52,95% CI(-2.09,-0.95)], spine bone mineral density [MD=-0.60,95% CI(-0.78,-0.42)], hip BMD [MD=-0.70,95% CI1(-0.90,-0.50)], PO,
[MD=-10.20,95% CI(~19.16,-1.25)], PCO,[ MD=3.47.95% CI(1.44,5.50)], CRP[MD=0.35.95% CI(~2.11,2.81)], IL-6] MD=23.59,95% CI(21.10, 26.08)].
TNF - [MD=18.73,95% CI (17.21,20.26)], Ca|[MD=-0.05,95% CI(-0.10,0)], P[MD=0.01,95% CI(-0.01,0.04)], inhaled hormone [OR=2.22,95% CI
(0.76,6.47)], oral hormone [OR=0,95% CI(0,0)], CAT score [MD=3.10,95% CI(-0.73,6.93)] were a risk factor for chronic obstructive pulmonary
disease with osteoporosis.Conclusion Age, FEV %, FEV/FVC %, FEV,, BMI, smoking, bone mineral density, PO,, PCO,, IL-6, TNF-ca, and inhaled
hormones are closely related to COPD with OP. However, due to the number of included studies, this conclusion needs to be further verified by a
larger sample size.
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i 4 2 2 8
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IR 4 2 2 8
X 3 2 2 7
Saeed AP 3 2 2 7
Lin CH¥ 4 2 2 8
Lin CW®! 4 1 2 7
Liang B® 3 2 2 7
Lee SH" 3 2 2 7

Graat—Verboom L 3 2 2 7
Liu WT*! 3 2 2 7

Lu PCM 4 2 2 8

COPDEOP COPD Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD  Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Aiman Saeed. 2019 T1.44 39 149 6795 461 220 0.8% 3.45[258 437 =

Chu-Hsu Lin. 2018 728 8.2 42 708 7.2 17 0.0% 2.00[2.23 6:23] =

Chun-¥ei Lin. 2015 T3iE T 50 71.7 T2 il 01% 1.90[0.79, 4.69] =

Graat-Yerhoom, 2008 658 048 115 656 04 212 2089%  0.20[0.03,0.37] "

LeeSH ., 2017 6991  0.66 181 6351 035 890 67.5% 6.40[6.30, 6.50]

Liang, B,2012 637 104 183 B1.2 1A 252 0.2% 2.40[0.49 4.41]

Liu, W T, 2015 T0.2 9 M1 717 91 18 0.0% -1.60[8.21,5.21]

Lu, P C2017 725 107 o 638 134 #1117 Mot estimahle

g, 2018 69.83 1071 60 71.2¢7 9.23 60 0.0% -1.44 502 2.14] i

FE . 2012 61 g 26 60 g 34 0.0% 1.00[3.08, 5.08] 1

ZHFw 2014 7298 895 50 71.3 8.3 a0 01% 1.68[1.71,5.07] i

TR, 2021 657.44 0.806 52 GBE6.26 0.683 144 10.4% 118093, 1.43] &

Total (95% Cl) 939 43290 100.0% 4.52 [4.44, 4.60] |

Heterogeneity: ChiF= 4597.77, df= 10 (P = 0.00001); = 100% R
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Testfor overall effect 2=111.82 (F = 0.00001)

B 2 Fi3 COPD &3 OP ZImpIFRH B

SD Total Weight

COPD&OP COPD

Study or Subgrou Mean 5D Total Mean

Aiman Saeed. 2019 49.21 294 149 G013 268 220
Chun-YWei Lin: 2015 485 19 50 58.4 18 Th
Gragt-Yerboom, 2009 39.8 1.8 118 4241 0.7 212
LeeBH, 2017 T2 148 1491 FES3  06B 840
Liang, B,2012 532 87 193 705 53 2482
Liu, ¥ Ts 2015 443 1432 11 426 158 19
FfEER, 2018 4581 1572 B0 79.23 13.52 G0
F{AE, 2014 475 173 B4 772 224 95
Y, 2012 51 15 26 62 20 34
#fzE, 2009 58 9.8 119 4838 1695 61
AR, 2014 61.89 2225 50 795 2375 40
HEEE, 2021 48.83 2381 52 53.88 1693 144
Total (95% CI) 1080 2112

Heterogenaity: Chi®= 217816, df= 11 {F = 0.00001}; F= 89%
Testfor overall effect: Z=18.57 (P = 0.00001})
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COPD&OFP COPD
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IV, Fixed, 95% CI

TO% -1092 F11.51,-10.33]
01%  -0.00[16.66,-3.24]
322% 250 [2.78,-2.21] u
58.1% 068 [0.46, 0.80] |
14% -17.30 F18.69,-15.91] =
0.0% 1.70[-9.30,12.70] — =
01% -33.42 [3867,-2817] ——
01% -20.70 3584 -23.56)0 ——
00% -11.00[F18.86,-2.14] =
01% 962 [5.02,14.22] =
00% -16.06 [-24.08,-6.04]
01%  -5.06[12.08,1.99] —
100.0%  -1.56 [-1.72,-1.39] I
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M, 555N FEV/FVC%4& COPD 4 f OP 1y
fa & & [MD=-6.75,95% CI (-10.98,-2.51), P=
0.002), WA 5.

HI OP LA, éﬁfréﬁﬁéﬂ:%ﬁﬁ%ﬁﬁ?{rﬂﬁ
BRSFETE (P=91%), R H RN AL
Meta 53477, 25 5 R FEV1 J& COPD &3f op E’JFL
Kl & [MD=-0.52,95% CI(-0.79, -0.26) , P<0.0001],
LK 6.

2.3.5 BMI A5 11 B Sk Bon-ni )3 T BMI 5
COPD 57 OP IR, it or g R s & w5 el
TEAERE RS TNE(P=99% ) , B R FHBEHL 500 45 75 1E
1T Meta 4387, 455 75 BMI J& COPD & 7f OP f /&
B ZE [ MD=-2.46,95%CI(-2.49,-2.42) , P<0.000 01],

2.3.4 FEV, A 3 3CHPHRIE T FEV, 5 cOPD WK 7,
COPD&OP COPD Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aiman Saeed, 20189 5428 519 149 62085 574 220 121% -8.67 [-9.80,-7.94] s
Chun-wei Lin. 2015  52.79 11 G0 5843 848 75 11.3% -5.64 [-9.29,-1.99]
LeeSH, 2017 062 001 181 063 003 890 121% 0.00 [F0.00, 0.00]
Liang, B.2012 56 6.2 183 624 39 252 121% -6.40 [-7.40,-5.40] oo
Liu, W T, 2015 492 121 11 G068 108 19 8.6% -1.40 [F9.97, 7.17] L
FEET . 2018 59.78 1246 60 8074 7.89 60 11.3% -2096 [-24.69,-17.23] —
FREY. 2012 41 9 26 48 11 34 106%  -7.00[12.06,-1.94] T
#B%, 2009 6547 2176 119 33 455 61 111% 32.47 [28.40, 36.54)] ’
HHEEE, 2021 56.94 16.86 52 4961 9.8 144 107% -2.67 [7.82,2.18] ER B
Total (95% CI) 851 1755 100.0% -2.36 [-7.06, 2.34] *
Heterogeneity: Tau®= 47.28; Chi*= T68.32, df= 8 (P < 0.00001}; F= 89% e e 5 55 o
Test for overall effect Z= 0898 (F=0.32) COPD&OP COPD
& 4 FEV,/FVC%3f COPD & OP gy # &
COPDEOP COPD Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI
Aiman Saeed, 2019 54.28 519 149 62895 574 220 13.9% -8.67 [-9.80,-7.54] i
Chun-eiLin, 2015 5279 " 50 58.43 89 76 127% -5.64 [9.29,-1.99] A
Lee,SH » 2017 063 001 191 063 003 8390 141% 0.00 [-0.00, 0.00]
Liang, B,2012 56 62 193 624 39 252 14.0% -6.40 [-7.40,-5.40] oo
Liu, W T. 2015 492 121 11 G006 105 149 8.9% -1.40 [9.97, 7.17] )
. 2018 5978 1246 B0 8074 789 60 127% -2006[2469,-17.23 —=—
FMEY. 2012 41 ] 26 48 M MO1MT% -7.00 [12.06,-1.94] TR A
tHZ. 2009 E5.47 2176 119 33 4485 E1 0.0% 3247 [28.40, 36.54]
HOEEE. 202 56.94 16.86 52 5961 98 144 11.9% -2.87 [7.52,2.18] TR R [
Total (95% Cl) 732 1694 100.0% -6.75 [-10.98, -2.51] -
Heterogeneity Tau®= 33.12; Chi*= 52418, df=7 (P < 0.00001); F= 99% e e v i P
Test for overall effect: Z=3.12 (P = 0.002) COPD&OP COFD
B 5 FEV/FVC%3} COPD &3 OP MBI %5

COPD&OP

Mean Difference
IV, Random, 95% CI

Mean D|ﬂerence

Chun-¥ei Lin. 2015 1.07 037 50 1.28 D45 T8 331%
Lee5H ., 2017 1.78 0058 191 235 003 890 367%
FfEEET, 2018 1.02 0.3 60 1.83 074 60 30.2%
Total (95% CI) 301 1025 100.0%

Heterogeneity: Tau®= 0.05; Chi*=29.17, df=2 (P = 0.00001); F=93%
Testfor overall effect 2= 3.89 (P = 0.0001)

2021 £0.35,-0.07) -
-0.57 [-0.58, -0.56] =
-0.81 [1.01,-0.61] -
0,52 [-0.79, 0.26] L 2

B
COPD&OP COPD

& 6 FEV, %t COPD &3 OP #MaiI#xHkE

Mean Difference
IV, Fixed, 95% Cl

Mean Difference
IV, Fixed, 95% CI

COPD&OP CoPD
Study or Su Mean SD Total Mean SD Total Weight
Aiman Saeed, 20149 21.91 326 149 2392 195 220 04%
Chu-Hsu Lin, 2018 214 32 42 244 44 17 0.0%
Chun-Wei Lin, 2015 21.8 34 50 238 33 0%
Graat-Verboor, 2009 212 03 M5 247 02 212 33.0%
Lee,SH, 2017 21.82 03 191 2377 012 890 B5T%
Liang, B,2012 224 389 183 1232 2 282 0.3%
Liu, W T, 2015 235 38 11 277 42 19 0.0%
FEER, 2018 23.09 435 60 2568 437 60 01%
i, 2014 224 18 64 233 22 95 0.3%
ey, 2012 221 34 26 2441 33 34 0.0%
EHw, 2014 218 363 50 2312 365 500 0%
Total (95% CI) 951 1924 100.0%

Heterogeneity: Chi*=1704.78, df= 10 (P = 0.00001); I*= 99%
Testfor overall effect Z=137.18 (P = 0.00001)

& 7 BMI 3t COPD &3 OP %

-2.01 F2.59,-1.43]
-3.00[5.18,-0.82]
-2.10[-3.30,-0.90
-3.50[-3.56,-3.44]
-1.94[-1.949,-1.91]
-0.80 [1.40,-0.20]
-4.20[718,-1.22)
-2.59[-4.15,-1.03]
-0.90[-1.54, -0.26]
-2.00[-3.63,-0.37]
-1.62 [3.05,-0.14]

-2.46 [-2.49, -2.42] |
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2.3.6 WM LA 7 R SCHERDSSEBEHRIE TS CAT IFMIFEAVE COPD 591 OP IYfERLINER, I 3.
COPD 4 Jf: OP BIRR, Gt Rl Rm&usE 2.4 BB 2 H RevMan5.3 44X T 45 4% &

(AR RS M ( P=97% ) , 80CR FH BE AL A 77
HEAT Meta 4387 , 258 B /R W2 COPD & 31 OP /Y
5 [N [ MD=4.44,95% CI(1.63,7.25 ), P=0.002]
DLIE 8.

Bﬁl%’?ﬁﬁ‘ﬁ~ﬂtﬁ’%ﬁiﬁE’Jﬁ%L”ﬁi@ﬁéﬁﬁ,
LR R S IAT FEV /FVC% , HAYES AR W i

MR SRR E

2.5 RFARB M KA SCRRIT 52 55 22 1) 16 B B

237 BEEM ., M. MBI . DA . R BMI BT i - AT R M A,
CAT W73 B A AT ARSI IR &I s ZE 0 4 A SR AR XS B (18] 9) , 4 7R AA7E &
ZRIE COPD BJF OP WGz, MM ABGEM  Ffanyal gEtEEUN.
COPDEOP CoPD Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI

Aiman Saeed, 2018 48.05 3148 4162 102 220 20.5% T.43 [6.00, 8.86] 2

Chun-¥WeiLin. 2014 49.4 306 a0 458 s 75 5.4% 360 [-6.85,14.09] S

Graat-Yerboam, 2008 401 16 118 39.7 08 212 216% 0.40[0.09, 0.71]

Liang, B,2012 414 38 183 3r2 2 252 215% 4.20[3.60, 4.80] L]

T, 2014 47 14 G4 38 14 95 13.7% 9.00[4.37,13.63] T

FRRETE, 2012 34 i 26 3 3] 34 17.2% 3.00 [-0.06, 6.08] =

AR 2014 35229 37214 50 39688 47033 50 00% -44.59[19521,106.03] *

Total (95% CI) 64T 938 100.0% 4.44[1.63,7.25] <

Heterogeneity Tau®= 9.40; Chi*= 202.25, df= 6 (P =< 0.00001); 7= 87% 20 _150 5

Testfor overall effect £=3.10{F=0.002)

t +
10 20

COPD&OF COFD

E 8 WRiE%t COPD &3 OP &Ima#R#E
*x 3 BREE.MSHH., MK, ME3T COPD &3 OP #MIH Meta 5347
R R 2 BRI R YA SCHR S TR 25 N AR Meta Z3 745
P P MDIOR(95%CI) P
HHEE  AEEETHE 3,5,6 98%  <0.000 01  FEHLAN AT -1.52(-2.09,-0.95) <0.000 01
B EE 4,5,7-9,13  99%  <0.000 01  BEHLELN A -0.60(-0.78,-0.42) <0.000 01
e 4,7-9 100%  <0.000 01  FHALSN AR A -0.70(-0.90,-0.50) <0.000 01
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