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Therapeutic Efficacy and Safety of Carvedilol vs. Metoprolol in the Treatment of Chronic Heart Failure:a Me-
ta-analysis

LI Ling', HU Han-kun®, LIU Wei-zhi*, SONG Wei', LI Ming-li' (1.Hospital of Wuhan University, Wuhan 430071,
China;2.Dept. of Pharmacy, Zhongnan Hospital of Wuhan University, Wuhan 430072, China)

ABSTRACT OBJECTIVE: To evaluate therapeutic efficacy and safety of carvedilol vs. metoprolol in the treatment of chronic
heart failure systematically, and to provide evidence-based reference for clinical treatment. METHODS: Retrieved from PubMed,
Cochrane Library, CNKI, VIP Database and Wanfang Database, randomized controlled trials (RCT) about carvedilol (trial group)
vs. metoprolol (control group) in the treatment of chronic heart failure were collected, and Meta-analysis was conducted by using
Rev Man 5.2 statistical software after evaluating the quality of included studies and extracting the data. RESULTS: A total of 10
RCT were included, involving 680 patients. Meta-analysis showed the effective rate of heart function improvement [OR=0.44,95%
C1(0.24,0.81),P=0.008], LVEFIMD=—4.62, 95%CI(—6.42, —2.82),P<<0.000], heart rate [MD=5.56, 95%CI(2.69, 8.42),
P<<0.000], SBP [MD=6.18, 95% CI (4.42, 7.94) , P<<0.000], plasma brain natriuretic peptide [MD=2366.23, 95% CI (182.14,
550.32),P<<0.000] and the incidence of dizziness anaemic [OR=0.11,95%CI(0.01,0.92),P=0.04] in trial group were significant-
ly better than in control group;the LVDD [MD=1.41, 95% CI(—1.82,4.64),P=0.39],DBP [MD=2.66,95%CI(—0.15,5.48),
P=0.06],6 min walk test [MD=11.89,95% CI( —70.04,93.81),P=0.78], the incidence of other ADR showed no statistically sig-
nificant difference in 2 groups. CONCLUSIONS: Therapeutic efficacy of carvedilol is better than metoprolol in the treatment of
chronic heart failure, but both have similar safety. Due to the limits of number and quality, more high-quality and large-scale
long-term RCTs are required for further validation of the conclusion.

KEYWORDS Carvedilol; Metoprolol; Chronic heart failure; Meta-analysis; Therapeutic efficacy; Safety
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Tab 1 Basic information of included studies

FE% REER A fi Y TRNA THifki SR

John E¢ 199 A 2 8743003 RUSEM3.105 mg FR, AR | RAEANALE R 25 mg,bid 2336009
TR 2 604+23 FACHIRI6.25 mgFFIG A | RS MA R £ 50 mg,bid

Kukin ML 199 Rk 30 57 6 FHHBHEIN325 mgIFIG AR | RIRIELINAT L2 25 mgBUR KAl & bid Q@99
pigiGel 37 29~87 FA0RRN6.25 mgFFIR, B | FRIREMGF 2 50 mg KRt 5 4t bid

b 01 HBH 35 45~10 6 FHRHBY 2.5 mg,bid B 2 JEE N LU, A A SR A 20 g, bid Q35600
TR 35 FACHIR 6.25 mg,bid B 2 TR TYCHIRE ARG R 50 me, bid

IR 000 R4 30 60412226 6 KU 3125 mg,d, MK RER SRR 2 AL EMAS ERAT 25 mg, tid 203500
ppcel 30 612£23.18 FALHIK 6.25 mg, tid, WA RS AR 2 AL I R 50 g, tid

oA 2006 B 30 40~170 6 FHEHBY S mg, bid, B2 FMH LK, SRR 2.5~ mg 2 20 mg B K &, bid 0RI060)
TR 30 FALHIR 6.25 mg,bid B 2 JFEHE LU BRI 6.25~12.5 mg 2 50 mg B K3 2, bid

B w0 HR4A & 08238 3 FUHERIHE 125 mg, bid, B2 FES I ERANE 25 mg,bid 0239
popil 4 712459 FALRRRAAAIR 6.25 mg,bid, 5 2 BB S BB ERANE 50 mg,bid

ESRLE 004 B 2 6001125 6 FUEHEK3.125 mg,bid, KR 2 PRI E FHERIE 25 mg,bid 020
R 20 610481 FALHR6.25 mg,bid, B2 AR HERAIE 50 mg, bid

IS 000 K4 I 65£10 6 FYH 2.5 mg,bid B 2 FTFRERIRE 2.5 mg, H % 20 mg AT & bid 123@600
opE 4 FHRIR1.25 mg,bid, 2 IR 6.05~12.5 mg, % S0 mg B KT &, bid

73 w7 HEA M 6012 12 RAEHERIIAE 325 mg bid FEETE G RARMGT 1,3 AR TR S0 mg,bid 02®
TR 75 6111 SR RHERI 5 6.25 mg,bid 2 FIEINZE 12.5 mg, B Wi 3/ 64 188 R 150 m, bid

T w2 R4 26 58410 6 R 3125 mg,bid TR | FIFHEE 6,05 mg, UG 1~2 FH116.05 mg % ELARAIS 25 meal AT 4 bid Q0080
popie 2 57¢11 FALRIR6.25 mg,bid TEEE S 1~2 RN 6.25 mg % FARA & 50 mg B KT %32, bid
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Tab 2 The methodological quality evaluation of included
studies

F-{E# RRER WG REE Rk RBEURIEE B
John E° 1999 KR KRR WH 53
Kukin ML" 1999 RER O RRER KRR 7
fil b " o kR KRR KRR
P 2010 Rk KRR AR
oA 006 AR KRR KR
i 00 AR KRR KRR
AR 004 AHER KRR KRR
oA w00 KRR AR &R
7 2007 AHER KRR KR
D" 010 KRR AR AR 13
2.3 Meta 3R
2.3.1 DIRESCEA MR S WAFSEHGE T OB RE 5 44
UM RS R TE S it (P=0.94,1*=0) , % F [&] & %0w
RIS IFHT LA 1. Meta /0BT 45 3 Som , U 4L AR 50T
TECEA SR B E & TR IR AR ESFHFITHE X
[OR=0.44,95%CI1(0.24,0.81),P=0.008].

[SSRENCSRIN e == -~ R -~ -~ B -~ R o= - -

Experimental Control 0dds Ratio 0Odds Ratio
tudy or Subgroup _ Events _ Total Events Total Weight M.H. Fixed, 95% Cl M.H, Fixed, 95% CI
52006 24 30 26 30 15.9% 0.62[0.15, 2.45) —_—
52010 31 40 39 42 261%  0.26[0.07,1.06] —
2552004 185 20 18 21 134% 0.50 [0.10, 2.44] ——
12010 20 24 22 24 112%  045[0.07,2.76] —_—T
H#E 2007 63 75 68 74 334%  046[0.16,1.31] —-
Total (95% CI) 189 191 100.0%  0.44[0.24,0.81] >
Total events 173
Heterogeneity: ChP? = 0.77, df =4 (P = 0.94); = 0% m1——'o—oo'

Test for overall effect: Z = 2.65 (P = 0.008)

Bl FMAZREFOCIHEESERRERN Meta 53T 7R E
Fig 1 Forest plot of Meta-analysis of effective rate of heart

Favours [experimental] ~ Favours [control]

function improvement in 2 groups
2.3.2 LVEF 10Wi#f5¢ 38 T LVEF™™, & 0f 5% 6] A 5 i
P (P<<0.000,7°=82% ) , K FABEALA AL R G 3438, 1F I
B 2. Meta 43 B 45 WoR R 56 41 B8 #F LVEF 3% 5 75
B A i 22 R T2 B L [MD=—4.62,95% CI
(—6.41,—2.82),P<<0.000],

Experimental Control Mean Difference Mean Difference
John 1999 31 25 26 35 26 25 125%  4.00[-540,-2.60] ]

Marrick 1999 23 87 30 25 99 37 74%  -2.00[-6.45,246] 7

FLE2011 41 10 35 469 10 35 70% -5.90[-1050,-121] !

o2010 432 59 30 43 74 30 93%  0.20[-3.10.350]

7812006 412 6 30 456 9 30  83%  4.40[-827,-053] -

@42010 4026 65 40 4996 323 42 112% -9.70[-11.94,-746] -

257542004 468 52 20 532 73 21 83% -6.40[-1027,-253] -

412010 418 22 24 43 4 24 119%  -1.20[-3.03,063]

52007 50 5 75 56 6 74 119%  -6.00[7.77,-423]

K 2012 42 3 26 48 3 26 122%  -6.00[-7.63,-437]

Total (95% CI) 336 344 100.0%  -4.62[-6.41, -2.82] +

Heterogenelty: Tau? = 6.22; Chi* = 49,61, df = 9 (P < 0.00001); F = 82% b Poa—r—
Tost o vera oot Z 5,04 7 < 0.00001) Favours [experimental] ~ Favours [control]

El2 W4HEE LVEF & Meta 2 1T 2Rk E

Fig 2 Forest plot of Meta-analysis of LVEF in 2 groups
2.3.3 LVDD 6 i 5Eifil 1 LVDD® 0 AT A
S (P<<0.000,1°=94% ) , R FHBEALAOV A -G 437 , 1
VLI 3. Meta /34128 5 R, LR LVDD HoA 22 7 6481
27 Y [MD=1.41,95%CI(—1.82,4.64),P=0.39].
2.3.4 HR T7INAFFE4RGE T HRE =59 KB 5T (6] A 5
(P=0.01,1"=63% ) , LA Bl LA A T 5 3 3 07, 16 L& 4,
Meta /HT 255 R , {504 8 HR B 20T HRZ, P2l g
2R G H 3 X [MD=5.56,95%CI(2.69,8.42) , P<<0.000].
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Experimental comrol Mean Difference

300(1 ) 438)

tudy or Subgroup _ Mean S otal Weigh
John 1999 64 19 26 a| 3 2% |7.3%

201 50 5 35 59 6 35 160% -9.00[-1159,-641] -
12010 66786 3458 30 55163 4.006 30 169%  1.62[027,352

#2010 6283 742 40 5817 318 42 162% 4.66(2.17,7.15) ~
#2010 59 44 24 542 33 24 165% 4.80[2.60, 7.00] o
LRE2012 54 3 26 51 3 26 174% 3.00[1.37,4.63] g

Total (95% CI) 181 182 100.0%  1.41[-1.82,4.64]
Heterogeneity: Tau? = 15.15; Chiz = 83.57, df = 5 (P < 0.00001); = 94%
Test for overall effect: Z = 0.86 (P = 0.39)

4100 -50 50 100
Favours [experimental] Favours [control]

B3 WA EE LVDD ) Meta 5347 ZR Hh &
Fig 3 Forest plot of Meta-analysis of LVDD in 2 groups

Experimental Control Mean Difference Mean Difference
John 1999 841 654 26 699 2 26 1.2% -580[-30.85,19.35 —
Marrick 1999 72 10 30 67 89 37 156%  500[041,959] ™
FL2011 81 10 35 70 8 35 166% 11.00(6.76, 15.24] -
©i#412010 837 44 30 611 46 30 223%  260[0.32,4.88
#2008 78 78 30 702 69 30 181%  7.80[4.07,1153) -
357742004 671 96 20 651 B1 21 134%  200(3.45,7.45) r
#912010 78 9 24 72 11 24 128%  6.00[0.31,1169] ™~
Total (95% CI) 195 202 100.0%  5.56[269,842] 4
Heterogeneity: Tau* = 8.24; Chi* = 16.11, df = 6 (P = 0.01); P = 63% '1—'——‘—‘“"

o o vl e 22 320 = L0001) Favours ocpumarial]Favours conrl
B4 PHHEE HRE Meta 5 HTFRMAE

Fig4 Forest plot of Meta-analysis of HR in 2 groups
2.35 SBP 5IMFFERIA T SBPY M, & W5 ) C S o 7
(P=0.40,1"=2% ) , >R F [ 7 50 A R 45 40 BT, 1 DL 5.
Meta 73T 455 R IR 4LUE S SBP I T X f 2, 4 Lt
B2 R A G2 B X [MD=6.18, 95% CI (4.42, 7.94) , P<
0.000].

Experimental Control Mean Dillerence Mean Difference
John 1999 122 3 26 117 5 256 59.7% 5.00[273,7.27]
FVE2011 122 29 35 108 25 35 1.9% 14.00[1.32 26.68]
oH2010 1184 59 30 1102 71 30 283% 8.20[4.90, 11.50]
#2006 1281 16 30 121 1536 30 4.9% 7.10[-0.84,15.04]
#2010 126 15 24 121 12 24  52% 5.00(-2.69, 12.69]
Total (95% CI) 145 144 100.0%  6.18[4.42,7.94]

Heterogenelty: Chi2 = 4.07, df = 4 (P = 0.40); = 2%

Test for overall effect: Z = 6.90 (P < 0.00001) foo

100 -50 0 50
Favours [experimental]  Favours [contro]

El5 Wi4HEE SBP 1Y Meta 5> i FR KB
Fig5 Forest plot of Meta-analysis of SBP in 2 groups
2.3.6 DBP S5JHF5EHRIE T DBP" " KA SE A 5
(P=0.002,1°=T76% ) , >R FHBEALRL N AR5 I3, T L IR
6. Meta /T4 A R , 41 # DBP H 2 S S X
[MD=2.66,95%CI(—0.15,5.48) ,P=0.06],

Experimental Control Mean Difference Mean Difference

John 1999 M3 26 72 3 25 253%  -1.00(-2.65,0.65]

2011 66 11 35 63 10 35 150%  3.00(1.93,7.93] "

o2010 654 57 30 616 51 30 220%  3.80[1.06,654] "

552006 778 82 30 742 74 30 18.1%  360(0.28,7.48] ol

##12010 75 5 24 70 7 24 196%  500[1.56,844] ul

Total (95% CI) 145 144 100.0%  2.66[-0.15, 5.48] 4

Heterogeneity: Tau? = 7.43; Chi* = 16.94, df = 4 (P = 0.002); I = 76% [m—-s'o——sm

Test for overall effect: Z = 1.86 (P = 0.06) Favours [experimental] - Favours [control]

E6 %% DBP /) Meta 531 7R E
Fig 6 Forest plot of Meta-analysis of DBP in 2 groups

2.3.7 BNP 3IHFFIRIE T BNP™ ™9 & HF 57 ) A 5 Pk
(P=0.010,7"=78% ) , % FH BEMLAW AR5 143 H , TEIL K]
7. Meta 23 Hras B Bon iR 4 58 3% BNP 2 2T X a4 |,
4 22 B oA gt ok 7 L [MD=366.23, 95% CI (182.14,
550.32),P<<0.000],

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95¢% €1
AWFM 1830 455 35 1250 460 35 274% 580.00[365.65794.35] ’
12010 597 2824 24 4322 3208 24 317% 16480[-6.19, 3379 T
ZEE2012 1513 127 26 1134 131 26 410% 379.00[30887,449.13 ’
Total (95% C) 8 85 100.0% 366.23 [182.14, 550.32) ’

iy: Tau? = - Chit= =2(P=0010; P = —_—
Heterogenety: Tau? = 20257.27; Chi = 9.28, df= 2 (P = 0.010); P = 78% e & pr—

Tostfor overal effct: Z = 3.90 (P <0.0001) Favours [experimental] - Favours [control]

7 VIZHHEE BNP B Meta 1 R R E
Fig 7 Forest plot of Meta-analysis of BNP in 2 groups
2.3.8 6 minBATIES  AWFRHAGE T 6 min B 7HERC 1,
BFGT M)A S BT (P<<0.000,1°=94% ) , K FH B HLA5 1 452 551
EIAHT, LK 8. Meta /45 R B, 4L 6 min 21T
BE B L 22 S TS F E X [MD=11.89, 95% CI( —70.04,
93.81),P=0.78],
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Experimental Control Mean Difference Mean Difference
John 1999 1,263 52 26 1,194 63 25 306% 69.00(37.23 100.77] —
Marrick 1999 1,301 320 30 1210 387 37 135% 91.00[-78.30, 260.30] -
#2007 402 250 75 432 278 74 239% -30.00[-114.93,54.93 -
ZEF2012 30 15 26 435 15 26 320% -45.00[53.15,-36.89) -

Total (95% CI) 157 162 100.0% 11.89 [-70.04, 93.81]
Heterogeneity: Tau* = 5444.66; Chi* = 48.66, df = 3 (P <0.00001); I*= 94%

Test for overall effect: Z = 0.28 (P = 0.78) 10

Favours orperinetal]Favours fontol
E8 WHHEE 6 minHITEEE A Meta DT ZRME

Fig 8 Forest plot of Meta-analysis of 6 min walk test in 2

groups
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Tab 3 Meta-analysis of main adverse drug reaction

-1 A fi% AIMEER OR(95%CD) P

e 2 130 BIESRER  0.150002,132)  0.09
EALTNAE S gein 204 FESEE  083(024,290) 0.7
DT 20 137 FIEROER  036(0.04,3.54) 038
SR ME 5 305 ESEE 246(093,650)  0.07
kB2 0 20 133 BEESER  0.110001,092)  0.04
24 KEREEF

PLO I REE AR A bz il 81 21 181, PRULIEI 9. 45
R BB ZEATBEAI TR, s JC W] 5K 3 it e
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Fig 9 Inverted funnel plot of effective rate of heart function
improvement
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Analysis of the Variation of Chemical Composition of Tussilago farfara by UPLC-Q-TOF/MS before and after
Fried with Honey

LI Hong-jun', WANG Zeng-hui*, LI Wen-tao’, WANG Dong-mei’, ZHENG Si-hao’, HUANG Lin-fang’(1.Minxian
County Management Station for Rural Economy and Management of Gansu Province, Gansu Minxian 748400,
China; 2.Institute of Medicinal Plant Research, Chinese Academy of Medical Sciences, Beijing 100193, China)

ABSTRACT OBIJECTIVE: To investigate the variation of chemical composition of Tussilago farfara before and after fried with
honey, and to provide reference for analyzing pharmacological action of 7. farfara before and after fried with honey. METHODS:
Ultra-performance liquid chromatography (UPLC) coupled with quadrupole time of flight mass spectrometry (Q-TOF/MS) was ad-
opted to analyze and identify chemical composition. By using MarkerLynx 4.1 software, principal component analysis (PCA) and
orthogonal partial least squared discriminant analysis (OPLS-DA) were used to distinguish the contents variation of chemical com-
position before and after fried with honey. RESULTS: After fried with honey, the contents of sucrose, glucose, rutin, isoferulic ac-
id, palmitic acid and tussilagone were increased, and the contents of chlorogenic acid, apigenin, linolenic acid and linoleic acid
were decreased. Meanwhile, the content of senkirkin, which was hepatotoxic pyrrolizidine alkaloids, also became less. The differ-
ence of fingerprints for 7. farfara before and after fried with honey indicated that sucrose, rutin and chlorogenic acid could be re-
garded as indicator component for identifying crude drug and processed product. CONCLUSIONS: There are great differences in
chemical composition of 7. farfara before and after fried with honey, and the variation of chemical composition lays material foun-
dation for the change of drug property after fried with honey.

KEYWORDS Tissilago farfara; Fried with honey; UPLC-Q-TOF/MS; Fingerprint; Senkirkin
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