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B-Blocker Therapy for Ejection Fraction Preserve of Heart Failure: A Network Meta-analysis

HUO Lichao®, LI Mengli®, SONG Minghui®, ZHANG Yanxia®, QIAO Chengdong® (The First Hospital of Lanzhou
University, a.Department of Geriatrics, b.Department of Oncology, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To evaluate the effect of different B-blockers for the efficacy of ejection fraction preserved heart
failure by network meta-analysis. METHODS Eight databases were searched for randomized controlled trials(RCTs) of
different B-blockers for patients with ejection fraction preserved heart failure. Two reviewers independently screened literature,
extracted data and assessed the risk of bias of included studies. Statistical analysis was performed by STATA 14 software and R
3.4.3 software, gemtc and rjags packages. RESULTS A total of 50 RCTs involving 4 089 patients were included. The results of
network meta-analysis showed that compared with not use B-blockers, B-blockers could improve clinical efficacy, reduce heart
rate(P<0.05). In the control of blood pressure, the effects of metoprolol, carvedilol, and arotinolol were better than those without
B-blockers(P<0.05). The results of area under the cumulative ranking curve which ranked effectiveness of all f-blockers showed
that carvedilol had the best effectiveness. CONCLUSION The current evidence shows that carvedilol may be effective in heart
failure with reduced ejection fraction treatment. Due to limited quality and quantity of the included studies, more high-quality
studies are needed to verify the above conclusion.

KEYWORDS: B-blocker; network meta-analysis; ejection fraction preserve of heart failure; randomized controlled trial

18 11 O g S vy 2 T F b d s LI 18 MR 2
—, HIAROWEREETHEY, A AN DZRIH
R, XA RN . AR 5 i 4 HOR [F Ap
W18 A 0 ) TE 35 23 Dy I 73 BORAR A 40 B (heart
failure with reduced ejection fraction, HFrEF)F1}
L 53 5 T A B (OORR S 1M1 53 K £ B 1 o0 22
heart failure with preserved ejection fraction,
HFpEF), J& % 15 1 73 $CAE 15 3 B Y s Ak T
IEWSE ], 180 B T 404 — & HFpEF &
H, B SRR FAE LR L RE OO FI B I DA K
O JIFESR IR YT 7 I ASEUS T ARG R ROR - B 3244

fEHEN: L, 5, WitAd  Tel: 15719349235
13619371977 E-mail: qcd2000@163.com

R E BACR 2524 2019 4E 6 H 45 36 45 11 3

E-mail: 378763684@qq.com

BEL v 77 3 20 I A B R IR R AR, K
TOEEM, EOOHKE . BEEMFERIE
J&, HATCaAa ZH B 2B i m ik AR A A
e RILHIR PTEHEIR . RALIEIR . HERIEIK,
RYEHIRSE, HARKRNABLE &, Xk
PRI RIG T AR E L 2 MR . HE,
T 2B FREA B, R, B3
PR B 1) 2 (B R = AR GE K LA, TER A e TR B
S AR BRI YT R . 2% meta 347 B AT PASE I
B R, BT DLE L (a5 bR A E 15
B KA F T IS AT HER . R DA AT T

BIEEE: R, B, W BRI Tel:

Chin J Mod Appl Pharm, 2019 June, Vol.36 No.11 - 1399.



T W VR 9T ROR WA 55 10 . AS T 9T 2K Y WY 4%
meta 7} HTHITTiE, X HATECH RIR B 3244 B 77
IRJT HFpEF 3% MR T RGP MY, B s
I7 RN AT (977 58, 9 HFpEF R YT S Ak «
1 ERSHE
L1 GINHRAE B A S
111 7R BEHLN RS .
1.1.2 WFRXR B HFpEF M IREN. 7
=4 7 # = 45% ;WG 84 K (brain  natriuretic
peptide, BNP)=100 pg'mL™"; fHERMIE S 172
BEV7: RS H A RS ARGIFR,
T RS s AN B 8l it 17 P 1]
1.1.3  FHihE  SIea i B 2k VR IT
Xof R A FH G R e it (2 ). AMER B 324k
BRI e B AR A FNEST, AT B AR EE
A Z IR b, 2 B4 T IMERIKER
e A A o) )/ 0 K TR R T B2 AAFE B R B
P 308 T OEL e ) AT I 245
114 HiRfERE ORKTH: BF sl
AR NG, Im AR AL AR, INH R
@LERMNAZ: M.
115 HiRbrE OMSEESEGAIE. EUE
(5 2 A P . RAVES O 3, @Rk ik ER
EAE. SO 1 DH AT @F B
TR 2R RAIE s AT A& B A i B AR L IR0
B FERBEANEE, G MR S5 ©FRER BRI Lo RS
ORI« OB L S B 5 s @932 5%
B2 RN S, OTIERIEE .
1.2 KRS

T E ML ZE PubMed. EMbase. The Cochrane
Library. Web of Science, CBM. WanFang Data.
CNKI AI4EE 4l . 404 B 2 AR BH W 6T
HFpEF FIREALA IR SEIG, HAMBWNADT TS
FCHR, PAMEANTEE 2 AR, KRR
AR AN B A A S5 A 5 3, SR R ] AL
ejection fraction preserve of heart failure. diastolic
dysfunction . diastolic heart failures. atenolol .
carvedilol . metoprolol « nebivolol . bisoprolol .
arotinolol . adrenergic beta-antagonists; "1 A 2 1] :
FPaRAE L TE L B R B A0 s . SRR
IR RYEHIIS . FTEIR R ALK IR EERIEIR
BT 2% IR B 2R PR ) BEML. LA PubMed i,
HARKG 2 0% W 1.

- 1400 -

Chin J Mod Appl Pharm, 2019 June, Vol.36 No.11

%1 PubMed th % 5
Tab. 1 Search strategy of PubMed

i K% ]

#1  "Heart Failure, Diastolic"[Mesh]

#2  “Diastolic Heart Failure™ OR “diastolic dysfunction” OR
"ejection fraction preserve of heart failure" OR "ejection
fraction normal of heart failure"

#3  #1 OR#2

#4  "Atenolol"[Mesh]

#5  "Atenolol" OR Tenormine OR Tenormin

#6  #4 OR #5

#7  "carvedilol" [Supplementary Concept]

#8  Carvedilol OR “carvedilol hydrochloride” OR Coreg OR
Dilatrend OR Eucardic OR Kredex OR Coropres OR Querto

#9  #7OR#8

#10 "Nebivolol"[Mesh]

#11  Nebivolol OR Bystolic OR Nebilet OR Silostar OR “Nebivolol
Hydrochloride” Lobivon

#12  #l10OR #11

#13  "Bisoprolol"[Mesh]

#14  Bisoprolol OR “Bisoprolol Hydrochloride” OR “Bisoprolol
Methanesulfonate Salt” OR Concor OR Bisoprolol Fumarate

#15 #13 OR #14

#16 arotinolol" [Supplementary Concept]

#17  Arotinolol OR “arotinolol hydrochloride”

#18 #16 OR #17

#19  "Metoprolol"[Mesh]

#20 Betalok OR Lopressor OR “Beloc Duriles” OR Seloken OR
Spesicor OR  Spesikor OR “Metoprolol Succinate” OR
“Metoprolol CR-XL” OR Toprol-XL OR “Toprol” OR
“Betaloc” OR Betaloc-Astra OR “Metoprolol Tartrate

#21 #19 OR #20

#22  "Adrenergic beta-Antagonists"[Mesh]

#23  "Adrenergic beta-Antagonists" OR  “Adrenergic  beta
Antagonists OR beta-Adrenergic Receptor Blockaders” OR
“beta Adrenergic Receptor Blockaders” OR “beta Adrenergic
Blockers” OR “Adrenergic beta-Blockers” OR “Adrenergic
beta Receptor Blockaders” OR “beta Adrenergic Blocking
Agents” OR “Adrenergic beta-1 Receptor Antagonists” OR
“Adrenergic beta-2 Receptor Antagonists”

#24 #22 OR#23

#25 #6 OR #9 OR #12 OR #15 OR #18 OR #21 OR #24

#26 random’ OR randomized controlled trial

#27 #3 AND #25 AND #26
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Fig. 2 Risk of bias graph of all studies included
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T2 AN EARAFAE
Tab. 2 Basic characteristic of studies included
. FEA R/ EWRY B T i it ik e

AT g g st %L S84 %L pi A
kHEFLEH2016 46 46 67.3+7.9 65.7£9.8 R KT 2 & EFEHR mKIZRE 6 H @)
Wede013 50 50 62+7 61+6 FERIG IR d5 KT 32 77 & AN B A2 A4 B 7 14 @@
A MFER016 40 40 60.5+5.5 61.4+52  HWRIBIR BRI ZH & AL B 32 4 B 771 14 @@
Zhr 017 55 60 63.242.2 64.3+4.6  FIEEI/K 10 mg FR 2 IR A B 324 BHL 77 6 H )
T 151442002 40 30 52+8 66=9 FEALIKIK 25 mg R 2K AN B A2 A BRI 7 4 OO®
WkFEEM15 25 30 62.5+4.0 64=4 FEATIBIR BRI 327 i AL B 2 AR BH T 7 1 00
4012016 30 30 65.61+3.21 64.55£3.22  FFEIK/R 190 mg R 1 IR A B 52 Ak BHL i 711 6 H @
A H420016 62 61 66.78+12.24  65.34+13.36 FEFLIK/R 190 mg K 1Kk A B A2 A BH 7 6 H @
FHRE2011 22 22 44~76 44~76  FEFLIKIK 37.5mg BER 2 K AN B A2 A4 B 7 8 J4 O]
112004 21 25 53.4+10.8 55.6+11.3  EFLHE/R 150 mg FR 1K AR B %A B 7 7 H 0@
BB EEBY2015 65 65 7149.8 70.6+9.5  WWERIK/K 10mg R 1K AT B 52 A4 BEL 7 3 @00
Z= 410012 111 105 61+9.8 60.6£9.9  HLZIE/R 10mg BER 1K A B A2 A PR 7 3 @0®
Bz 2Pho10 45 44 69+10 70411 HRER 20mg FER 1K AL B 2 AR 7 6 H @
Fa%Eb016 33 33 64.37£9.19 65424836 HZRIRIK 5~10mg K 1K AMHE ] B SR B 7 2 4 0@
WRaE2015 26 25 74.749.69 63.78+8.51 HZRIE/R S~10mg fR 1k REH B 2R 2/ 0@
fRem 2013 44 44 59+5.8 58+5.7  WRIE/R 10mg FR 1K AN B B2 A4 PR 7 8 J4 0@
RiLEb012 31 30 62.4+12.3 EERWEIR 2.5~5 mg BRIk ANV B 244k R 7 4 OOB®
k016 43 43 63.4+6.7 63.5£6.4  WRIK/K 8.25+1.74 mg R 1 K AMEH B Z A FH# 7 44 ®
WFIR%EPM016 26 26 63.8+3.3 62.9+42  WRIE/K 5~10mg HK 1K AN B A2 A PR 7 1H 000®@
R 0016 40 40 6921749  68.26+11.3 HRE/R 10mg A 1K A B A2 A BH 7 1H 00
FHEAE%B002 24 28 46.72 50.74 FERIBIK 5mg BER 1R AT B 24k BH 7 6 H )
72011 46 46 68.3 FLZ& /R 10 mg FFR 13K AR B 32 A BT 7 6 H 0D
#0009 40 40 69.4+5.4 R 25 mg FER 2 IR AT B 52 A BEL 7 3 ©@B®
HEED2009 34 42 76.1246.46  T73.74+621 RHEHIE 25 mg FEK 2 K AN B A2 A BT 7 3H 0@
HkigsEl2014 64 62 67.9+4.9 68.8+5.8  REHIE 25 mg FEK 2 K [bZE/R 10mg FR1K 6 A ®
X813 22012 43 43 64.5+5.6 63.9+6.4 R 25 mg FER 2 K EHIKR S0mg FR2K 6 A @
w2014 59 59 63.2+5.7 62.6£53  F4EH 25 mg HK 2 K EFEVE/R 50mg R2K 6 H 0D
BRBREPho10 40 38 70.2+7.91 69.62+7.9 R4 40 mg R 1 X A B 32 Ak BHL 77 6H OB®
W FeH12012 42 42 73254637  71.52+6.18 RHEHLK 25 mg FEK 2K A B A2 PR 7 3H 0@
2005 27 26 54.82+13.61  53.77+12.79 RAEHIK 40 mg K 1K AAE T B 52 A4 BH3 771 6 H 0@
A l42003 80 60 66+8 67+9 B 8% R 12.5~25 mg BER 2 K AEH B 32 AR 7 4 OOB®
X0 39 39 45.7 44.7 FEFEK/R 95 mg R 1K NG B A2 A4 B 77 6H Q@O®
IR HE2016 40 40 45~170 EFEWE/R 475 mg TR 1R AN B A2 A4 B 7 6H @@
A iresElZlng)s 30 30 50+2.3 49+2.1  ERILKIR 37.5mg FKR 2 K ANAE A B 32 A BT 7 8 @B®
SkHZEB2015 31 30 4748 45+8 BT % /R 15 mg &R 2 IR ERIKK Somg A2 3A  @B®
Nodari et al” 2013 13 13 62+13 65+9 LR Smg BRI IR 100mgBRIK 6 H @O®@
Kamp et al’® 2003 12 13 48+9 50+8 HSKIR S5mg TR 1K P& /K 100mgBR 1K 28 ©@O@@
Bergstrmet al™ 2004 47 50 48~84 48~81 YR 25 mg KR 2 K AAEF B 2 AABH # 1 34 O®
Y ERESEE 2013 48 35 63.81+11.05 EFEW/R 25 mg R 3K ANAEFH B 32 A BT 7 1A @

ELZOK R S mg K 21k

012 69 64 74.945.1 74.6+5.0  FEILK/K 190 mg FKR 1K AN B A2 A BRI 7 12/ @
Conraads etal 2012 42 51 66.5+9.8 65.3+11.3 ZWIK/K S5mg R 1K A B 52 A BEL 7 6 H @B
Ghio et all” 2006 27 34 75+4.4 75.543.9  FAEIK 10 mg KR 1K AAEF B 2 AABH i 1 12 A @
I RIE92004 2 4 68.8+10.1 69.6£11.3 HRWE/R 10 mg KK 1K AL B A BRI 77 61 0@
w2013 40 40 52.648.1 EFEW /R 95 mg FER 1K AN B A2 A4 B 7 3 0@
R B015 40 40 52344859  53.28+9.07 ZEFEVE/R 95mg FEK 1K AN B A2 A BRI 7 3 0@
B HPD015 54 54 69.7+3.5 69.143.4  EILK/R 95mg HKR 1K AL B 2 AR 7 6H Oe®
ZE 017 37 37 62.5+9.8 64.6£10.3 FEFLK/R 95mg K 1K A B A2 A PR 7 6H ©O2e®
#2015 20 18 68.43+7.42 69.2+7.55 RILK/R 95mg FR 1K ANAE A B 32 A BT 7 6H 0@
K ERAH2015 38 31 53.4+7.6 541479  FEFK/K 95mg HKR 1K AN A B A2 A B 7 1H 0O20®
Bz E2B%%005 36 36 35~76 LERIE/R Smg HR 1K A B 52 A BH i 711 6 H 0D

W OFME, @LETi, OMELI, @F/A HE.
Note: efficacy, @heart rate, @blood pressure, @E/A ratio.
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Fig. 3 Network of eligible comparisons for Efficacy, heart rate, blood pressure, E/A ratio
A-not use beta blockers; B-Metoprolol; C—Bisoprolol; D—Carvedilol; E-Atenolol; F—Arotinolol; G-Nebivolol.
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Tab. 3 Efficacy, heart rate, E/A ratio, and blood pressure OR/MD (95%CI)
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3.92.4, 6.4)
48(3.1, 7.5)
573.1, 11)
3.6(1.4, 9.8)
5.4(1.2, 35.0)

1.2(.64,2.4)
1.5(0.74,2.8)
0.93(0.32,2.8)
1.3(0.27,9.9)

1.2(0.55,2.5)
0.75(0.26,2.1)
1.1(0.22,7.4)

0.62(0.2,2.0)
0.92(0.17,6.8)

1.5(0.23, 13.0)

~16(=20.0, —13.0)
~18(=23.0, —13.0)
~16(-25.0, —7.0)
~16(-23.0, -8.2)
~16(-26.0, —6.2)
~11(~18.0, -3.6)

~1.9(-7.7, 4.3)
0.19(-9.6, 9.9)
0.57(-7.3, 8.9)
0.0(=9.2, 9.3)
5.1(-3.1, 13.0)

2.1(-8.4, 12.0)
2.5(-6.2, 11.0)
1.9(-9.3, 13.0)
7.0(=2.0, 16.0)

0.39(-11.0,12.0)

~0.19(-14.0, 13.0)

5.0(-6.7, 17.0)

1.5(-12, 15.0)
4.6(-2.2, 11.0)

52(-7.3, 18.0)

~16.0(-19.0, —13.0)
—3.2(-7.1, 0.46)
—9.3(-14, -4.8)
-5.1(-12.0, 1.8)
~20(-29.0, —12.0)
—4.9(-12.0, 2.5)

13.0(8.3, 18.0)
6.7(12, 12.0)
11.0(4.0, 19.0)
-4.0(=12.0, 4.1)
11.03.2, 19.0)

-6.2(-12.0, —0.86)
-1.9(=9.3, 6.1)
~17.0(-26.0, —7.6)
~1.7(=10.0, 6.6)

43(=3.6, 13.0)
~11.0(-20, —0.97)
4.5(-4.4, 13.0)

~15.0(-26.0, —4.5)
0.14(-8.0, 7.9)

15.03.9, 26.0)

-8.0(-9.4, —6.6)
~1.9(-3.8, —0.26)
—6.4(=9.0, —4.0)
0.89(-2.4, 4.2)
~12.0(-17.0, —6.4)
0.16(-3.5, 3.9)

6.1(3.7, 8.2)
1.6(-1.4, 4.4)
8.9(5.3, 12.0)
—4(-9.3, 1.4)
8.14.2, 12.0)

-4.5(-7.2, -1.8)
2.8(-0.83, 6.6)
~10.0(-16.0, —4.2)
2.0(-1.9, 6.2)

7332, 12.0)
-5.5(-12.0, 0.57)
6.6(22, 1.1)

~13.0(-19.0, —6.5)
~0.73(-4.5, 3.1)

12.0(5.4, 19.0)

0.32(0.20, 0.44)
0.34(0.22, 0.45)
0.33(0.17, 0.49)
0.14(-0.23, 0.49)
0.26(~0.05, 0.58)
0.11(-0.28, 0.49)

0.02(~0.14,0.18)
0.01(-0.18, 0.2)
~0.18(-0.57, 0.19)
~0.05(=0.37, 0.26)
-0.21(~0.62,0.19)

~0.01(=0.19, 0.18)
-0.2(-0.58, 0.17)
~0.01(~0.41,0.26)
~0.23(-0.63, 0.17)

~0.19(-0.59, 0.2)
~0.07(-0.42, 0.29)
~0.22(=0.64, 0.19)

0.13(-0.35, 0.61)
~0.02(-0.33, 0.28)

~0.15(=0.66, 0.34)

=4
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Tab. 4 Surface under the cumulative ranking of efficacy,

heart rate, E/A ratio and blood pressure %
He I H fHE LFE BME fFKE  B/A HIE

KA B ZARMEAA 0.6 0.1 2.9 21.1 9.1
EFLIER 46.8 57.1 857 82.2 69.5
& R 63.0 574 264 46.4 73.4
Y 77.2 712 621 69.2 75.8
i 5 4 IR 48.5 71.5 384 11.5 34.4
Fi % IR 63.9 570 973 98.5 57.2
AR NA 357 370 21.0 30.5
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