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Meta-analysis of Long-term using Different Statins in Patients with COPD

LU Yongbin', CHANG Ruixia®", YAO Jia', TENG Yongjun', XU Xinni', BAI Yana®'(1.The First Hospital of
Lanzhou University, Lanzhou 730000, China, 2.Lanzhou Maternal and Child Health Care Hospital, Lanzhou 730000, China;
3.Epidemiology and Health Statistics, Lanzhou University, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To systematically evaluate inflammatory responses and pulmonary function in patients with
chronic obstructive pulmonary disease(COPD) using different statins. METHODS Collecting studies of COPD patients using
statins for more than three months by searching PubMed, Web of Science, Elsevier and CNKI database. RESULTS The results
of meta-analysis showed that long-term using statins reduced the levels of inflammatory factors including C-reactive
protein(CRP), interleukin-6(IL-6), etc, the SMD(95%CI) were —1.04(—1.38, —0.71) and —0.70(-1.04, —0.36), respectively.
Subgroup analysis showed that atorvastatin was more effective in reducing CRP and IL-6, the SMD(95%CI) were —1.61(-2.35,
—0.86) and —0.98(-1.29, -0.66), respectively. Long-term using statins increased pulmonary function including lung function
index of forced expiratory volume in one second percent(FEV1%) and forced expiratory volume in one second/forced vital
capacity(FEVI/FVC%), the SMD(95%CI) were 0.52(0.19, 0.86) and 0.41(0.16, 0.70), respectively. Atorvastatin was more
effective in increasing lung function indicators including FEV1% and FEV1/FVC%, the SMD(95%CI) were 0.82(0.55, 1.08) and
0.82(0.46, 1.18), respectively. CONCLUSION Long-term using statins can effectively reduced the inflammatory response and
enhanced lung function in COPD patients. The clinical effect of atorvastatin in patients with COPD is better.

KEYWORDS: statins; chronic obstructive pulmonary disease(COPD); inflammation; lung function; meta-analysis
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Tab.1 Basic parameters of the included studies
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Fig. 1 Flow chart

3COmR REWE BFREA O HIX PI HIT Y (Xﬂﬁgﬁ%éﬂ) ERY BEVIRE A R IR R
EENE 2017 RCT h COPD AT 30/32 70.21+4.67 3 ab,d.g
Lee, et all'" 2008 RCT American COPD WA TT 62/63 7048 6 a,b,e,hLij
Undas, et al!'!! 2009 RCT Poland COPD FEARABTT 26/23 64.9+9.2 3 ah,Lij
Ghobadi, et al!' 2014 RCT Iran COPD R FEARARYT 23/22 473475 3 a
Neukamm, et al'¥) 2015 RCT Norway COPD B FALAMIT 47/47 66+0.8 3 ab,e,f
Kaczmarek, et all'*! 2010 RCT Poland COPD FAR AT 28/28 66.10+11.42 3 a,b,d,e,f;h,1
TR, & 2012 RCT [ COPD+PH B EA% AT 78/78 65.15+6.60 12 ae.g
Bz, S0 2017 RCT Hh COPD+PH  FTHEARAtYT 53/53 51.28+3.12 3 ab
mELg, &7 2015 RCT Hh COPD BTG AR AT 50/50 56.27+10.33 3 a,d
[ 2015 RCT HE COPD BT B AR AT 30/30 60.5(50~80) 12 a,b
Fitp, 00 2015 RCT HE COPD+PH  Fi{EA%AtIT 50/50 45.22+14.29 6 ac,f

Wy, &0 2011 RCT ] COPD+PH 4 fRftiT 35/35 64+3.5 6 a
éﬁfﬁ 21) 2015 RCT ] COPD AR AT 41/42 60.43+2.35 12 ae
Lok, 2 2011 RCT h COPD SEARAIT 41/45 72.0£7.6 3 a,d,h,l
“:.JHS, 223 2016 RCT Hh COPD+MS  ARAtiT 40/40 65.4+7.8 6 ab,c,d,f
J R4 2017 RCT i COPD+PH & fhiT 43/43 61.7+9.4 6 ac,dfg
kg, &0 2015 RCT ] COPD+PH  {%fhiT 45/45 69.88::6.84 6 a,d,g
SR, o] 2016 RCT G| COPD FEARARTT 50/50 47.4+52 12 a
g, L7 2014 RCT Hh COPD+PH 4% fhiT 40/40 55~86 3 ae
i, 2013 RCT [ COPD BT L AR A 7T 43/44 63.847.6 6 b.e.d,e,f
I fif, 40 2014 RCT Hh COPD+PH  FTHEARAtYT 23/22 69.876.87 6 b,g.h,j
s, 00 2012 RCT ] COPD AR YT 20/20 64.5+7.5 6 be,f
R, &0 2013 RCT [ COPD FEARABIT 20/20 52~78 6 b,de.f
ZEIEME, 0 2015 RCT SHE| COPD T AR AT 40/42 72.3+12.8 4 c.f,ghj

. RCT-BEALXS BB 78 ; COPD—1% 14 BHL 26 P Fifi 95993 s PH-li 3 ik 5 /£ 5 a—CRP; b-IL-6; c—IL-8; d—~TNF-a; e- FEV1%; f— FEVI/FVC%; g-6WMD;

h-TC; 1-LDL; i-HDL; j-TG.

Note: RCT-randomized controlled study; COPD- chronic obstructive pulmonary disease; PH—pulmonary hypertension; a—CRP; b—IL-6; c-IL-8;
d-TNF-0; e- FEV1%; f— FEV1/FVC%; g-6WMD; h-TC; I-LDL; i-HDL; j—-TG.
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......... st e s
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Przemysfaw Kaczmarek(2010) 28 362 447 X + 28 352 5.03 0.02 (-0.50, 0.54)
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Subtotal (-squared =69.0%, p = 0.001) : <
e R Rttt LaTm - - .
P EAMET I
Hassan Ghobadi(2014) 23 6.10 369 ! e 2 6.04 4.06 0.02 (-0.57, 0.60)
FRE012) 78 373 039 —- 78 436 061 -1.23 (-1.57, -0.89)
FEE2017) 53 1208 428 i 53 1737 512 -1.12 (-1.53,-0.71)
3PEIR(2015) 50 1741 476 —_—— 50 2546  5.12 -1.63 (-2.08,-1.18)
2koRi8(2015) 30 1216 214 —_— : 30 2026 364 -2.71(-3.42,-2.01)
i (2015) 50 1238 634 —@— | 50 3519 836 -3.07 (-3.66, -2.49)
Subtotal (-squared = 93.0%, p = 0.000) — T -1.61(-2.
......... L m . mimimimimimimimimim.m.m.m . mimimimimimimlimim - |m - mimimi B i m i mimimimim .- mimima
L |
T |
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..................................................... PPN PP PR PP PP
LT !
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......... B R R T I R I T P I e R R R R I I )

IRaF AT '

E{N(2015) 41 378 265 | —— 42 4866 312 -0.30 (-0.74, 0.13)
Subtotal (-squared=.%,p=.) [ et~ ) -0.30 (-0.74, 0.13)
........... B L R e e e L R R I P e L R R R
Overall (-squared = 89.8%, p = 0.000) <:> -1.04 (-1.38,-0.71)

NOTE: Weights are from random effects analysis !
T T
-3.68 0 3688
=10k ST K 2 b A
2 FEMITE 497 COPD B # £k CRP 4 meta 2 #7
Fig.2 Meta-analysis of using different statins reduced CRP in COPD patients
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. T
BEMT '
Tsung-Ming Lee(2008) 62 372 0.95 —_— | 63 583 182 -1.45 (-1.84, -1.06)
|
Subtotal (-squared = %, p =) —_— i -1.45 (-1.84,-1.06)
1
................................................... U P P P P P P
BEHIBT |
A. Neukamm(2015) 47 410 053 —_—— 47 440 093 -0.40 (-0.80, 0.01)
Subtotal (-squared=.%, p=.) -=§..__-""'":__>- -0.40 (-0.80, 0.01)
................................................... :.-.-.-.-.-.-.-.-.-,_,_,-.-.-.-._._.-.-.-._.-.-.-.-.
FEMT '
Przemys?aw Kaczmarek(2010) 28 363 278 ! —t%—— 28 338 305 0.09 (-0.44, 0.61)
R0 (2013) 20 430 1.60 —_— 20 490 1.80 -0.35 (-0.98, 0.27)
|
B41(2017) 30 4356 1574 —_— 32 5705 1520 -0.87 (-1.39,-0.35)
Subtotal (-squared = 69.0%, p = 0.040) --:f:::‘__:::— -0.38 (-0.96, 0.19)
................................................... fmmimimaml mm i im i
BIEARAT |
#8i%5(2013) 43 2831 59 e 44 3336 689 -0.78 (-1.22,-0.35)
ERE017) 53 1782 522 —_— : 53 2505 631 -1.25 (-1.67, -0.83)
Dffi(2014) 23 4456 1674 —_— 22 5805 1620 -0.82 (-1.43,-0.21)
Subtotal (-squared = 24.3%, p = 0.267) = -0.98 (-1.29, -0.66)
................................................... b m et i i —————
e {
A|RMT !
HEF012) 20 420 1.80 —_— 20 470 170 -0.29 (-0.91, 0.34)
Subtotal (-squared = %, p =) —tTTT e -0.29(-0.91,0.3¢)
1
................................................... ey
Overall (-squared = 76.6%, p = 0.000) =t -0.70 (-1.04, -0.36)
|
NOTE: Weights are from random effects analysis :
T T
-1.84 0 1.84

3 FEMITRZEY 7497 COPD & # BA% 1L-6 # meta 247

Fig. 3 Meta-analysis of using different statins reduced IL-6 in COPD patients
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2.2.1.4 AT TNF-a [F5200

j Fﬁﬁ[7,14,17,22—25,28,3 1]

PN 9 Fa
, SEFER(P=94.8%), fF1E
BH S 0 S T 1, SR FH BE LSRR, e SMD(95%C)
N-1.53(-2.32, —0.74). HEATHURMESHT, EHRF
BV R SRR, HEBR SCER (23] )5, S IR FE AR
(P=0.3%), %P Rt A, 4 5 SR Al yT 2%
2 %f TNF-o 2, H SMD(95%CI) ;9 -0.96
(-1.13, -0.79), Z5H WFE 2,

2.2.2 JlThEefE bR

2.2.2.1 MBITRZEYINT FEVI%EIF 99N 9 5
jrﬁk[lo,l3-15,21,27—28,30—31], E‘ffi‘@*\/ﬁgﬂ(l ~88.3%), %

R TR, RAMAILGPEES, H SMD
(95%CDHN 0.36(-0.08, 0.80). BEATHEURAE S HT,

B FERRIE, HEBRSCIR[131)5, 5 o Pk P AR
(P=77.2%), RABEHLBOSAEAL, 25 R oA iT 2%

F2 AT R WIRIT COPD X1 F #4781 &

Tab. 2 Effect on different indicators of COPD by using statins

Z59%t FEV1%A 240 H SMD(95%CI)A 0.52(0.19,
0.86). #E— L HEAT WA I Hr, /H%Mﬂﬁfnﬁzﬁﬁ
VTG EFARABYT RT3 0 FEV1%, g Mizhae, H
SMD(95%CI)43 714 0.82(0.55, 1.08)F1 1.38(0.90,
1.86), iR IKE 4.

2.2.2.2 TSR EW% FEVI/EVC%EEM N
9 %[13-14,19,23-24,28,30-32]irﬁk7 EE"E‘T%T’*‘L(I =72. 8%)
FEAE I, R BENLAN AR, H SMD(95%CI)
9 0.34(0.04, 0.64). HATHURMESHT, BRI
PER SR VR, HEBR SCWR (13,2115, 5 2 7% P& AIK
(P=66.5%), FHIBEHIRLN AR, 2550 BoRftyT 2%
i xf FEVI/FVC% H 3, H SMD(95%CIH A
0.41(0.16, 0.70). F—LFATVH 341, 45K ER
B 3 e A IT ¥ FEVI/FVC%, i3 iishae, H
SMD(95%CI)H 0.82(0.46, 1.18), Z5R LK 5.

- AT BB AT 5 23 T HE I 5 4 K 1 Sk
R — — — o s
SMD WARXN G/ SRM F% gt SMD MRMNE/A SR P2% B REREP)
IL-8  —3.47(-5.05, —-1.90) 5 94.4 BENLAR.  —1.28(-1.76, —0.80) 4 76.7 BEL R 0.254
TNF-a —1.53(-2.32,-0.74) 9 94.8 BEHLAR.  —0.96(—1.13, —0.79) 8 0.3 b 0.591
TC  -0.69(-1.06, —0.32) 6 72.1 BEHLAORN.  —0.73(~1.00,-0.47) 4 0 [i] 5 24 DL 0.993
LDL -0.93(-1.16, -0.70) 4 0.0 5] 7 SURE / / / / 0.610
HDL 0.61(0.31,0.92) 2 0.0 [i] 5 24 / / / / 0.891
TG  —0.91(-1.56, —0.26) 4 85.3 BEFLAON,  —1.25(-1.53, -0.96) 3 0 [i] 5 24 RE 0.552
W d8zeA
author L Mean sD Total  Mean sD SMD (95% CI)
BHEMT !
Tsung-Ming Lee(2008) 62 $5.00 19.00 63 55.00 14.00 —n : 0.00 (-0.35, 0.35)
Subtotal (Hsquared = %, p =) <= | 0.00 (-0.35, 0.35)
----------------------------------------------------- PR R R R R R I I
1
FEMT '
Przemysfaw(2010) 28 56.03 15.80 28 56.18 15.40 —4—: -0.01 (-0.53, 0.51)
FEG(2013) 20 68.50 15.50 20 6460 16.50 ——Ol_ 0.24 (-0.38, 0.87)
48 (2014) 40 63.58 1553 40 6113 1426 — 0.50 (0.05, 0.94)
Subtotal (-squared = 5.8%, p = 0.346) = 0.27 (-0.03, 0.58)
BIEEAET
#PiH(2013) 43 55.40 12.40 44 46.80 10.30 —— 0.76 (0.32, 1.19)
FRE2012) 78 58.90 9.50 78 47.80 15.80 ;—0— 0.85(0.52,1.18)
Subtotal (-squared = 0.0%, p = 0.729) - 0.82 (0.55, 1.08)
.............................................................. A em i m e mim i mmam
BT '
RiR5F(2012) 20 79.30 13.80 20 73.50 15.60 —+ 0.39(-0.23,1.02)
Subtotal (-squared =.%,p =) —_— 0.39 (-0.23,1.02)
o i i i . m m  am  am e 4 — s 4 4 4 s s - o~ - o~ - .- - -._‘_._; ..................................
IREFRAET :
EiN2015) 41 5975 457 42 5274 5.52 . ——  1.38(0.90,1.86)
Subtotal (-squared =.%,p =) ! _— - 1.38(0.90.1.86)
................................................................. e i
Overall (-squared = 77.2%, p = 0.000) - 052 (0.19, 0.86)
NOTE: Weights are from random effects analysis E
I T

-1.84

4 AT X M6 COPD B3 fu FEVI%HE meta 247
Fig. 4 Meta-analysis of using different statins increased FEV1% in COPD patients
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Fig. S5 Meta-analysis of using different statins increased FEV1/FVC% in COPD patients
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Fig. 6 Meta-analysis of using different statins increased 6WMD in COPD patients
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