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Effect of antioxidant probucol on MACE in patients with coronary artery disease

after percutaneous coronary intervention: a meta analysis
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[ ABSTRACT] Aim To examine the effect of probucol on major advanced cardiovascular events ( MACE) in
patients with coronary artery disease undergone PCI. Methods Electronic databases, including PubMed, EMBASE,

ScienceDirect and the Cochrane Central Register of clinical trial, CNKI database and Wan-Fang Database were used. = The
search items of “ antioxidant” or “ probucol” or “vitamin C” or “vitamin E” or “N-acetylcysteine” and “ angioplasty” or
“stent” and “randomized” were selected. RevMan 5.3 provided by the Cochrane was used to perform this analysis.

Results In the enrolled 349 articles, there were 7 articles reporting MACE events in patients with coronary heart disease
undergone PCI.  There were 72 events in antioxidant group (72/352, 20.5% ). 111 events occurred in control group
(1117354, 31.4% ). Compared to control group, antioxidant (probucol) group significantly decreased the incidence of
MACE (RR 0.65, 95% CI 0.51 ~0.84, P=0.0008). Compared with control group (86/352, 24.3% ), there was a

lower rate of repeat revascularization in antioxidant group (52/352, 14.8; RR0.61, 95% CI10.44 ~0.83, P=0.002).
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No difference was observed in myocardial infarction death between groups (P=0.34,P=0.49).

In addition, total cho-

lesterol (TC) and low density lipoprotein- cholesterol (LDLC) were significantly decreased in probucol group when com-

pared with control group (standard mean reduction SMD -0. 68, 95% CI -0. 87 ~ -0.49, P<0.00001; SMD -0. 28,

95% CI -0.46 ~-0. 11, P=0.001, respectively).

treatment significantly decreased the rate of MACE in patients with coronary artery disease undergone PCI.

Conclusions  Antioxidant probucol combined with conventional

This benefit

may be related to the improvement of repeat revascularization and lipid profile.
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Figure 1. Flow chart of document retrieval of PCI patients

received probucol treatment
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Table 1. Characteristics of trials of probucol and placebo in patients with PCI

ik kF  HE LY 5 FeAR RS RCT  Hik BT X4 T MACE & %
A4y (n)  HE 1 it
Watanabe! 2] 1996 HA DZORRE, mEksE 18 33 & dENE %EP4% HHM PTCA  2vEmEHZ%E,
>70% 500 mg/d  IRYT AMI, CABG
Kim! '3 2002 EE[E  UA,AMI,SA 70 1273 & HF E¥M6AE WM PCl D IRPESETS, AMI,
500 mg/d  IBIT FRYR A2 2
Tardif! 4! 1997 &K MAERHIER, mEHR 159 6 A E  OWEH HXMmE BN sk#EmE 3T, MI, CABG Fl
EHE=50% 500 mg/d BUEAR RS
Rodés! 15 1998 MK EEHRE=50% 93 6H JE  WH WEHEH R EREEME ST, MI,HURAE
1 000 mg/d BIEA  iamEgd
Tardif['®] 2003 gk MRLMAE SR =50% 121 64 & WEH HFEZ LR PCl BET, M, #U55 7% 1
1 000 mg/d iz T
Yokoil 7! 1997 HA  SA 91 248 B AR EHXMHEEF WM PTCA  FRRILZEH, MI,
1 000 mg/d JRIT DR PESET
Nunes! 8] 2006 (i) UA,SA oLk Ifi 54 6 H 2 WEH X% LA PCI FET=, MI, U5 4% 1
1 000 mg/d Wz 5 g

ML O LB ; AMI: 2 k0 BT ; SA . i UL S0 5 UA . ARAE RS ; CABG . IR SIS AR ; PCI: 28 Sz AR Bh Bk A A BT ; PTCA . Bk 52
PkIE R, = NP R RALG D A MR AR A,
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R 2. MANARHABEREHE

Table 2. Characteristics of trials of patients

R il Watababe! 2! Kim!"! Tarfid 4! Rodés! % Tarfid ¢ Yokiol 7 Nunes! 8]
() pogicE| 64.10+11.70  55.80+7.89  60.30+8.40 59.50+8.20 61.10+10.90 60.00+9.00  60.10+9.70
WA 62.70£10.10  57.80+7.51  58.50+9.30 57.70%9.70 58.20+10.10 60.00£9.00  59.10+9.10
BEHI6(%)] Xf R ZH 48(81.4) 22(61) 61(77.2)  32(68.1)  44(72.1) 31(82) 14(53.6)
EBAEAE  43(72.9) 27(79) 65(81.2)  35(76.1)  53(88.3) 33(83) 20(74.1)
1iLfg (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L) (mg/dL) (mg/dL)
TC Xt B2 202.30432.10 209.30+28.57 6.04+1.00 6.04x0.92 G R N ¥ 225.10+48.20
TP A 203.80443.10 210.30+33.92  6.03+1.01  5.94x0.96 NiEHE NG HE 226.60+47. 40
LDLC pogicE:| 129.20+38.10 128.80+24.41 3.93+0.99 3.88+0.91 2.91x1.12 132.00+41.00 142.2%33.7
WRATHLA 131.40£40.70 131.40+36.84 3.93+0.92 3.79+0.84 2.83x0.67 145.00+30.00 150.5+43.2
HDLC Xof HE2H 45.80+12.90  45.10+6.00 1.17%0.37 1.21%0.39 1.17£0.24 35.0010.00  45.5%13.5
LWWATHLA  49.60£14.90  46.00£12.47 1.1020.29 1.1220.30 1.17+0.35 37.00£13.00  42.1£9.6
TG pogisEii| 138.90%39.10 176.60+60.92 2.08+0.99 2.111.03 AHE 210.00£198.00 184.7+167. 1
LA LA 139.40464.30 164.70+67.38 2.21+1.36 2.29+1.42 AR 132.00+55.00  177.8+90. 1
WA [ 1% ) ] pagilesi) 21(35.6) 20(56) 12(15.2) 7(14.9) 7(11.5) 20(53) 12(42.9)
EHMEL  19(32.2) 17(50) 17(21.3) 8(17.4) 10(16.9) 24(60) 10(37.0)
BERE S (B (%) ] A HE4 21(35.6) 8(22) 7(8.9) 5(10.6) 8(13.1) 13(34) 8(28.6)
WAL 13(22.0) 9(26) 4(5.0) 4(8.7) 11(18.4) 10(25) 10(37.0)
FIMESR[Bl(%)]  XTHRd 21(35.6) 12(33) 24(40.5) 19(40.4) 28(45.9) 12(32) 21(78.6)
EHMEL  19(32.2) 12(35) 25(31.3)  17(37.0)  27(45.0) 24(60) 16(59.3)
CHAEFERL [ (% )] XFHRZ 20(33.9) 10(28) 34(43) 16(34.0)  21(34.4) 9(24) 9(32.1)
WEAHH  17(28.8) 13(38) 36(45) 22(47.8)  15(25.0) 7(18) 5(18.5)

A Random sequence generation(selection bias’

Allocation concealment(selection bias

Blinding of participants and personnel(performance bias;

Blinding of outcome assessment(detection bias,

I

Incomplete outcome data(attrition bias)

Selective reporting(reporing bias) [N |
Otner bias [N ]

0%  25% 50% 75%  100%

‘ . Low risk of bias |:| Unclear risk of bias . High risk of bias

@ |Nunes 2006
@ |Kim 2002

® |watanabe 1996
@ |Rodés 1998

®
> @ ® O O ®| @ adi 2003
® OO B | G radlior

Random sequence generation(selection bias)

-~
~
-

Allocation concealment(selection bias)

= [ ® | @ |vokoi 1997

Blinding of participants and personnel(performance bias)

2 0

Blinding of outcome assessment(detection bias) | ' ? ?

200

Incomplete outcome data(attrition bias) . Y

Selective reporting(reporting bias) | (@) +

Other bias . .

2. PANTRRBIXUEE R f55 A B8 AR RS D 177 5 B (2075 AN XU D £ 5 20 € s B DAy o B2+ 7 AR XURS: B e 5 2 7 AN B AL
W A 77 5 =" 73 e XU A 14
Figure 2. Risk of bias of the included studies
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geneity, P=0. 56) , i3 I BEATL A0 AR A Xk 55 3204 7
IHT. SR BN, 5XF A s, S A B
RAAR P i iz B 4 2 A R (P =10.002,95% CI 0. 44
~0.83), P Z B RONIFEFE R4 R SET-TC
EXE(P=0.34,P=0.49) (& 3),

Risk Ratio Risk Ratio

M-H, Fixed, 95% CI

Kim 2002 34 36 35% 1.32[0.39,452]
Nunes 2006 6 27 T 27 6.3%  0.86([0.33,222] - 1
Rodés 1998 7 46 13 47 116% 055[0.24,1.25] - I
Tardif| 1997 13 80 24 79 218% 0.53[0.29,097] e
Tardif 11 2003 14 60 13 61 11.6%  1.09[0.56,213] I L —
MACE% £ Watanabe 1996 19 59 37 59 334%  051[0.34,078 —
Yokoi 1997 8 46 13 45 118% 0.60[0.28,1.31] I
Total (95% Cl) 352 354 100.0%  0.65[0.51,0.84] ’
Total events 72 111
Heterogeneity: Chi?= 5.79, df = 6 (P = 0.45); = 0% 0=2 0:5 2 5
Testfor overall effect Z= 3.34 (P = 0.0008) Favours [experimental] Favours [control]
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Fvents Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% CI
Kim 2002 5 34 4 36 45% 1.32[039 452
Nunes 2006 4 27 6 27 7.0% 067[021,210 I
Rodés 1998 B 46 13 47 15.0% 0.47[0.20,1.13] e
Tardif 1 1997 9 80 pal 79 246% 0.421[0.21,0.87] B E—
Tardif Il 2003 11 60 1 61 127% 1.02[0.48,2.17] I
\Ey 3= Watanabe 1996 10 59 19 59 221%  053[0.27,1.03] e —
BRMEER Yokoi 1997 7 46 12 45 141%  057[0.25,1.32) -
Total (95% Cl) 352 354 100.0% 0.61[0.44,0.83] -
Total events 52 86
Heterogeneity: Chi*= 4.84, df = 6 (P = 0.56); = 0% t t + + + +
o M 0.1 0.2 05 2 5 10
Testfor overall effect Z=3.15 (P = 0.002) Favours [experimental] Favours [control]
Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Fverts Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Kim 2002 0 34 0 36 Not estimahble
Tardif | 1997 2 80 0 79 144% 4.94([0.24,101.25]
Tardif Il 2003 3 60 2 61 56.9% 1.52[0.26, 8.81)
Watanabe 1996 1 59 1 59 28.7% 1.00[0.06,15.61] e
N Yokoi 1997 0 46 0 45 Not estimable
BRLAAESE
Total {95% CI) 279 280 100.0% 1.87[0.52,6.74] ~i-
Total events 6 3
Heterogeneity: Chi* = 0.65, df= 2 (P = 0.72); *= 0% f y t {
o N 0.001 0.1 0 1000
Testfor overall effect. Z=0.95 (P = 0.34) Favours [experimental] Favours [control]
Experimental Control Risk Ratio Rlsl( Ratio
Total Events Total Weight M-H, Fixed, 95% Cl |
Kim 2002 0 34 0 36 Not estimable
Tardif 1 1997 a 80 1 79 100.0% 0.33[0.01, 7.96]
Tardif 1l 2003 0 60 0 81 Not estimable
Watanabe 1996 0 59 0 59 Not estimable
. Yokoi 1997 a 46 a 45 Not estimable
L Am
Total (95% Cl) 279 280 100.0%  0.33[0.01,7.96]
Total events a 1
Heterogeneity: Not applicable 0 oo 1' 10 1000’

Testfor overall effect: Z= 0.68 (P = 0.49)
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Figure 3. Rates of MACE, revascularization, re—MI, and death between probucol and control
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Rodés 1993 484 1.1 45 55 089 47 M.3% -0.65 [-1.07,-0.24] —
Tardif| 1987 488 1.06 80 539 093 79 37.3% -0.51 [0.82,-0.19] ——
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Total (95% CI) 219 221 100.0%  -0.68[-0.87,-0.49] <
Heterogeneity: Chi*= 3.68, df= 3 (F = 0.27); "= 23% + + 7 1 }
Testfor overall effect Z=6.89 (P < 0.00001) Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kim 2002 100.3 18.72 34 1142 3199 3B 129% -0.52 [-1.00,-0.04]
Rodés 1998 317 1.02 46 341 093 47 176% -0.24 [-0.65, 0.16] —_— 1
Tardif 11997 324 1 80 335 092 79 30.3% -0.11 [-0.43,0.20] —
‘Watanahe 1996 108.7 425 58 1243 417 59 221% -0.37 [0.73,-0.00] "
Yokoi 1997 125 35 45 137 34 45 171% -0.34 [-0.76, 0.07) T
LDLC [ ]
Total (95% CI) 265 266 100.0%  -0.28[-0.46,-0.11] -
Heterogeneity: Chi*= 2.42, df= 4 (P = 0.66); *= 0% 1 _nl 5 : 0:5 1
Testfor overall effect 7= 3.26 (P = 0.001) Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight N, Random, 95% CI IV, Random, 95% CI
Kim 2002 3.8 422 34 471 bB.BE 3/ 17.1% -2.64[-3.29,-1.99
Rodés 1998 069 027 46 1.2 043 47  20.0% -1.41 [-1.86,-0.95] —
Tardif1 1997 0.7 0.26 80 118 04 78 21.5% -1.42[1.77,-1.07] —
Watanabe 1996 343 88 59 461 142 59 11.0% -0.99[-1.38,-0.61] —
Yokoi 1997 25 15 46 3| 12 45 20.4% -0.73[1.15,-0.30] —
HDLC £1.15,-0.30
Total {95% Cl) 265 266 100.0% -1.39[-1.89, -0.89] -
Heterogeneity: Tau®= 0.27, Chi*= 26.32, df= 4 (P < 0.0001); F= 85% R 4 7 1 ¥
Testfor overall effect: Z=5.47 (P < 0.00001) Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference
"_Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Kim 2002 132.8 86.01 34 1504 5437 36 131% -0.32[-0.79, 0.16] T
Rodés 1998 217 1.3 46 2 1.1 47 176% 0.14[-0.27, 0.59] 1T
Tardif | 19497 208 125 80 192 1M 79 30.0% 0.15[-0.16, 0.46] B
‘Watanahe 1986 1241 766 59 1188 303 89 223% 0.09 [-0.27, 0.45] —
G ‘Yokoi 1997 125 60 45 153 97 45 17.0% -0.35[-0.78, 0.07] -7
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Figure 4. Levels of TC, LDLC, HDLC, TG between probucol and control
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Watanabe !> 0.72  0.53~0.98 0.53 0%
Kim!"! 0.63 0.48 ~0.81 0.05 0%
Tardift"" 0.68 0.52~0.90 0.37 8%
Rodés' ™ 0.66 0.51~0.86 0.34 12%
Tardif!"®’ 0.59 0.45~0.78 0.73 0%
Yokoi "] 0.66 0.50~0.86 0.33 13%
Nunes''*! 0.64 0.49~0.83 0.37 7%
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