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& B LRI HERE L IER 0 meta 447

XA, BWR, FRAR, REBAG, E B GREERCEN R BRI, M 350001)

WE: BN BT RPN H XL T AL IR IRBAFRAAE R 69 Ik, PAE-L T A H AT S IRB AR BT BT 69 A
M, F53k 7 Medline #44% % . Embase #44% & #= Cochrane B 4548 F= ¥ E 41 F) & X 43 & (CNKI). VIP. 7 7 #45 % .
&+ B A4 B F LAk E R B (CBM) P 4k A %5 5 A 4L 3h AkB ARAR AL B AU BR XS, S+ Bt NBF R AT F R F R &
M, RIRI Ak F A 4% KA RevMan 5.3 384T meta 047, 55RO\ 20 SAREALT FBXEE, 431 1314 ] & 4.
Meta 2 #4 £ 2=, A PTCA B3R F L% @A [WMD 0.80, 95%CI(0.41~1.20), P<0.000 01]. & fZ AL #2[WMD 0.24,
95%CI(0.17~0.30), P<0.000 01]. & F % [RR=0.66, 95%CI(0.56~0.78), P<0.000 01]. %% 2 [WMD=-11.20,
95%CI(-17.02~5.38), P=0.000 02]. & KT B F 4% A £[RR=0.57, 95%CI(0.48~0.67), P<0.000 0117 & 344 F 2 FE 28,
ERA4ITFEL., B L FAF B REEH HIRBERIKRIL, A XRREFRE.
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Clinical Efficacy on Probucol Against Atherosclerosi: A Meta-analysis

LIU Maobai, LI Na, ZHENG Bin, CAI Hongfu, ZHUANG Qian(Department of Pharmacy, Fujian Medical University
Union Hospital, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To evaluate efficacy of probucol against atherosclerosi by systematic review. METHODS
Relevant RCTs were identified by searching electronic databases including Medline, Embase, Cochrane Library, VIP, CNKI,
Wanfang data, CBM. It was collected by randomized controll trials (RCT) to compare probucol with placebo and no treatment or
other convention. The methodological quality of extracted data were assessed, meta-analysis was performed using RevMan 5.3
software. RESULTS A total of 20 studies, involving 1 314 patients were included. Results of meta-analysis showed that
lumenarea [WMD 0.80, 95%CI(0.41-1.20), P<0.000 01], inimal lumen diameter [WMD 0.24, 95%CI(0.17-0.30), P<0.000 01],
incidence of restenosis [RR=0.66, 95% CI(0.56—0.78), P<0.000 01], degree of restenosis [WMD=-11. 20, 95% CI(-17. 02—5.38),
P=0.000 02], adverse events of atherosclerosis [RR=0.57, 95% CI(0.48—0.67), P<0.000 01] of probucol group were better than
those of control group, there was statistical significance. CONCLUSION Probucol can decrease the incidence of restenosis
and atherosclerosis related events and preserve minimal lumen diameter and lumen area significantly.

KEY WORDS: probucol; atherosclerosis; restenosis; meta analysis

Y B AN RILEZ T 1977 FAEEE L SEMEEAR, MHI A meta 73 #1077 12508 [F] 28 1 50 B
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J7 . XS N H A B IR IT . @5 JRTETR . &R
W 5 R Bl ik Bl JE R (percutaneous  transluminal
coronary angioplasty, PTCA) 5 3 42 & Ji& 1
(lumen area, LA ). % 4%(minimal lumen diameter,
MLD). PTCA J5 5% % #* (incidence of restenosis,
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BE AL o6E RE G 58 . 9% SC KR &R 1 Y probucol .
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K1 ANFRERER
Tab.1 General information of included studies
e . o DUV vy BEVIR
FEAEH KRFED A B ERY T HiHE (3 D) 2SR e
Ko YG 2014" RIGAL 45 62.659.1  PHVEAIE 100 mg-d +% B A% 500 mg-d', po MLD. RS. 9
SHEEAL 46 59.1£7.5  FEIBARME 100 mg-d T+ B, po TRF%
Meng XP 2009™ WU 177 5810 BUFLARMYT 10 mg-d '+Bi 5 JLAK 100 mg-d™ '+ B 4% 250 mg-d”' REFEMFE 12
X2 201 58+10  FUHEARARIT 10 mg-d™'+BT & AR 100 mg-d™
Kaminnyi AI 2007" R 43 32~65  WHLIRIT A 250 mg-d! MLD 6
XA 38 32~65 WHRIT
Kaminnyi AI 2005'¢! WIS 20 550454 HHUHITT B AT 250 mg-d! MLD 6
YRR 20 55.0£54  HHIEIT
XHRZEL 25 57.6£5.2  HHLIRTT
Nunes GL 2006!” Wil 31 59.1+9.1  {WHAH 1000 mg-d”! MLD. AR 6
YRR 27 60.1£9.7 e RF| HpR
Gallino A 2004'*! el 135 72+8 W B A% 1000 mg-d' RS, ARHE 6
XHEZH 140 73+8 LR 3
Zhang M 2004"” Wil 22 57211 EWATE 1000 mg-d” IMT 36
MM 28 STELL 22l
XA 9 6112 2R
Wakeyama T (ISHIN)2003""! iR 44 65+8  diHuybdH 8 mg+ B 1% 500 mg-d™' MLD. LA. 6
PR 43 65+8 W HLYPIH 8 mg RS
Tardif JC(CART-1)2003""7 R3640 65  58.2+10.1 { T 4% 1000 mg-d” LA. RS\ &8 15
YRR 72 61.1x10.9  2RF| R
Sawayama Y 2006-11'%] Il 82 65.7x129 W A% 500 mg-d! ARGEE 24
SR 83 65.6£14.8 EARfhIT 10 mg-d”!
Sawayama Y 2006-2!"%! I 82 65.7+12.9 W A% 500 mg-d”! AEFMR 24
XTHRA 81 67.1x13.4 Rt
Tardif JC 1997-11"%) RI 58 W B A% 1000 mg-d MLD. RS. 6
WL 62 el R
Tardif IC 1997-21" WG 56 WP ATF 1000 mg-d™+5 4 4i4 ZE(VE 1400 ITUHVC] 000 mg+  MLD. RS. 6
HA% N 2 60 000 1U) TRF%
XHHRAL 54 B A4 (VEL 400 TUHVCI 000 mg+ 2 b2 60 000 1U)
Kim MH 20024 RIe4l 28 57.83£7.51 L BAi% 500 mg-d”! MLD. RS. 6
X4l 29 55.847.89  MEGUMLNE 500 mg-d”! TRF%
Daida H 2000 weedl 46 60£9 A% 1000 mg-d RS. RRHE 6
AHEAL 44 609 A PIRHHE T
Coté G 1999-11¢ WG4 25 56178  WWAIH 1000 mg-d! LA 6
FRA 31 59.5+8.8 R
Coté G 1999-21" RIGHL 25 579489  H A4 F(VEL 400 IU+VCL 000 mg+HE N 2 60 000 [U)/d+ LA 6
W A3 % 1000 mg-d!
XHRZL 30 58.1x11.1  FAYEEZK(VEL 400 ITU+VCI 000 mg+i % k2 60 000 TU) /d
Sekiya M 1998-1117 WGl 42 64x1l BRI PLH 81 mg-d '+ B 17 % 500 mg-d”! MLD. RS. 6
XA 41 65+10 BT & ICAK 81 mg-d™! TR A2
Sekiya M 1998-21"") I 42 63411 A% 500 mg-d P S AL 200 mg-d +BI R IUAk 81 mg'd?  MLD. RS. 6
M4 40 618  PHIKALME 200 mg-d~'+FT F ULk 81 mg-d™' ARG
Rodés J 1998-11%1 Rl 46 577297 W A% 1000 mg-d” MLD. RS. 6
XPREZE 47 59.5482 TRF%
Rodés J 1998-21" RIGA 51 57.088.9  H A& 44K (VEL 400 IU+VC 1000 mg+ifl 2 3 60 000 IU)/d+ MLD. RS. 6
B A7 % 1000 mg-d” IR 2%
YRR 45 57.8+10.9 HA4EAEFR(VEL 400 IU+VC 000 mg+i#A 3 k3 60 000 1U)/d
Yokoi H 1997 Ried 40 60£9  WE A% 1000 mgd! MLD. RS. 6
PR 38 60+9 =P TRF%
Watanabe K 19962 RIGH 66 62.7x10.1  HHIETT+IE B A% 500 mg-d ™! MLD. RS. 3
ML 68 64.1=117  EHATT R
Lee YJ 1996-1P" wad 34 5949 WBAi% 750 mg-d”! RS 5
XA 38 60+8 WA AMIT 10 mg-d™!
Lee YJ 1996-21"! Ragdl 27 60£8 W Ai% 750 mg-d”’ RS 5
WA 42 61+8 HeARAMIT 10 mg-d ™'
Setsuda M 1993122 Rigd 31 W A% 750 mg-d™' 5% 1 000 mg-d™' RS 6
R4l 36 FFIESE 150 mg-d™!
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EEXEZ e ZH Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 WHO
Coté G 1999-2 3.85 1.39 25 324 158 30 253% 0.61[-0.18, 1.40] =
Wakeyama T (ISHIN) 2003 478 1.47 44 427 2.02 43 28.2% 0.51[-0.23, 1.25] =
Subtotal (95% CI) 69 73 53.4% 0.56 [0.02, 1.10] 2
Heterogeneity: Chi? = 0.03, df =1 (P = 0.86); I = 0%
Test for overall effect: Z =2.02 (P = 0.04)
1.1.2 WAH®
Coté G 1999-1 4.47 1.93 25 3.31 1.44 31 188% 1.16[0.25,2.07] "
Tardif JC (CART-1)2003 3.69 2.69 65 2.66 1.58 72 27.8% 1.03[0.28,1.78] N
Subtotal (95% CI) 920 103 46.6% 1.08[0.50, 1.66] ¢
Heterogeneity: Chi* = 0.05, df = 1 (P = 0.83); I> = 0%
Test for overall effect: Z = 3.67 (P = 0.0002)
Total (95% CI) 159 176 100.0% 0.80 [0.41, 1.20] (]

Heterogeneity: Chiz =1.77, df = 3 (P = 0.62); I = 0%
Test for overall effect: Z = 3.98 (P < 0.0001)
Test for subgroup differences: Chi? = 1.69, df =1 (P = 0.19), 1> = 40.9%

B2 % %A% PTCA F4kE LA H meta /47 AR E

Fig.2 Forest plot of meta-analysis of impact of probucol on LA

P 22 57 it 22 2 L [WMD=1.08, 95%CI(0.50~
1.66), P<0.01]. UiPATESIS] LA Zi/NJi, W4H
O 50 4 50 2 YT 8O 2, BDAE S A HE At
Sk s AR AR AL 259 1) SRk B o B A, AE D
il LA 45 /N J7 T A 27 H AL 5, T SR oA FH 3 2 A
HR 2 B T R ] LA 4570

2.3.2 MLD #Ek5 11 Byl 100315172004 5%
TIRITHTS J5 MLD B4k, WL LGt
SRVE(P=0.17, P=26%), I E N R AT
i, B 3. Meta 7r#rgi R BoR, 2 AERE
A G2 X [WMD 0.24, 95%CI(0.17~0.30),
P<0.000 01]. Bt BAZEH I ML MLD A8/NJ7 T, %
B A% B ER T SRR, $5 08T P AN ]
gy 2 NS . WHD: 2 A5 H+H AP bk
5 FE A AX 245 4 5 S b Al FH JECAth 70 30 kS R A A 24
5%H:1_'-&[3,5—6,10,13,15,17—18,20], meta ﬁ*ﬁ%%ﬂ%, )
HIE Z 5 H g% E X [WMD=0.20, 95%CI
(0.12~0.28), P<0.000 01]. W@ &% 4i¥% 5
BFNLLET L meta M 45 B EoR, 2 4ELE
%S H & ¥ E L [WMD=0.31, 95%CI(0.19~
0.42), P<0.000 01]. UiHIAIRHEHEZ A%, 5
o E A FH At 470 0 S R R A 24 4 1 2tk i A
WA, Bl I E MLD 4k,

233 PTCA E RS TEI‘*ZT‘ 10 Iﬁﬁﬁﬁ[&&lo-l1,13,15,17-20]
il TVRITHT. J5 RS B, SRS 7
JRIE(P=0.27, P=17%), % FE 5E 20w 1 A3 4T 43
Br, WK 4. Meta W& RER, 2 AEER
Gt B L [RR=0.66, 95% CI(0.56~0.78), P<
0.000 01]. VLHATE PTCA J& RS J5ifi, &2 A%
BERT XA, BT IR, 4 2 /ME
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Wik —H 0. WHO: 210 %+ AL shikok
FERE Ak, 2454 5 B A FH At B 30 ik o AR A0 25 4)
PP ITIS20] - meta 3 Hr 45 S EoR, 2 4LHE:
EZRH G E X [RR=0.74, 95% CI(0.59~0.93),

P=0.01]. WAI®@): 2 i % 5 R LS 1515,
meta SMTEERER, 2 HUBERAGITFE X
[RR=0.58, 95% CI(0.45~0.74), P<0.000 01]. iR
AP A, B R A TS ko R
A 25 1 ) Bl b 3 2 A 2%, BRI A Ak A
il RS,

2.3.4 PTCA FREREE 4 B 5o g RiE
TIBITHT. J5 PTCA PR, &WHE LS
TR R ME(P=0.33, P=12%), (HEHTHO X
5B G it TR (P=0.14, PP=54%), % HIbE
USRI AT 06, WL 5. Meta 7045 SR &
N, 2 HWRZESR A G E X [WMD=-11.20,

95% CI(-17.02~5.38), P=0.000 2]. i%i#i7E PTCA
JE AR E DT, 2 AT 2 2 R AR T R
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W B9 A7 2+ At 0 30 Jok o R R AL 245 ) 5 B
HAl B S B FEREAL 254 LT, meta 2347 45 1
WoR, 2 HIEZE S AR5 [WMD=-15.10,

95% CI(-24.28~-5.91), P=0.001]. W@ &P 1
% 5z H R, meta ST R BN, 2 4k
BERLR I % E X [WMD=-747, 95% CI
(-19.08~4.13), P=0.21]. UiBAZEI=H] PTCA 5k
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WD A X HEZH Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
211 WHD

Kaminnyi Al 2005 1.88 0.73 20 1.41 094 20 1.7% 0.47 [-0.05, 0.99] T
Kaminnyi Al 2007 222 0.87 43 1.87 038 38 3.4% 0.35[-0.01, 0.71] _'_
Kim MH 2002 1.82 05 28 1.78 04 29 8.2% 0.04[-0.20, 0.28] T

Ko YG (SECURE) 2014 24 07 45 24 05 46 7.2% 0.00 [-0.25, 0.25] T
Rodés J 1998-2 1.41 0.52 51 1.26 0.53 45 10.2% 0.15[-0.06, 0.36] ™
Sekiya M 1998-1 2.19 0.83 42 192 0.73 41 4.0% 0.27[-0.07, 0.61] T
Sekiya M 1998-2 2.62 0.66 42 238 07 40 5.2% 0.24[-0.05, 0.53] T
Tardif JC 1997-2 1.54 0.61 56 1.4 0.55 54 9.6% 0.14[-0.08, 0.36] I
Wakeyama T (ISHIN) 2003 2.07 0.52 44 1.77 0.61 43 8.0%  0.30[0.06, 0.54] -
Watanabe K 1996 2 06 66 16 0.8 68 7.9% 0.40[0.16, 0.64] -
Subtotal (95% CI) 437 424 65.5% 0.20[0.12, 0.28] ¢

Heterogeneity: Chi? = 10.02, df =9 (P = 0.35); 12 = 10%
Test for overall effect: Z = 4.71 (P < 0.00001)

21.2 TH®

Nunes GL 2006 19 08 31 21 09 27 23% -0.20[-0.64,0.24] T
Rodés J 1998-1 163 034 46 131 052 47 143% 0.32[0.14, 0.50] -
Tardif JC 1997-1 179 045 58 143 058 62 13.2% 0.36[0.17,0.55] -
Yokoi H 1997 149 075 40 113 065 38 4.7% 0.36[0.05, 0.67] —
Subtotal (95% Cl) 175 174 34.5% 0.31[0.19, 0.42] ¢

Heterogeneity: Chi? = 5.52, df = 3 (P = 0.14); |12 = 46%
Test for overall effect: Z = 5.23 (P < 0.00001)

Total (95% CI) 612 598 100.0% 0.24 [0.17, 0.30] ‘
_II-_Ietttel;ogeneityl:l Ctﬁ:iz T 12 7,62,;; (=P1 3 éF(’) ;o% 11 )7); 12 = 26% 2 1 0 1 2
est 1or overall efiect: £ = 0. <0. - A2 - e -z,
Test for subgroup differences: Chiz = 2.14, df = 1 (P = 0.14), I? = 53.3% ATHRE ATEITHE
3 L ZAHH PTCA FH&E L4 MLD # meta 57 A E
Fig.3 Forest plot of meta-analysis of impact of probucol on MLD
W DA% H of i 2H. Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 4D
Ko YG (SECURE) 2014 3 45 1 46 0.4% 3.07 [0.33, 28.39]
Rodés J 1998-2 17 51 21 45 9.3% 0.71[0.43, 1.18] T
Sekiya M 1998-1 7 42 13 41 5.5% 0.53[0.23, 1.18] T
Sekiya M 1998-2 4 42 5 40 2.1% 0.76 [0.22, 2.64] - 1
Tardif JC (CART-1)2003 15 65 27 72 10.7% 0.62 [0.36, 1.05] -
Tardif JC 1997-2 20 56 23 54 9.8% 0.84 [0.52, 1.34] B
Wakeyama T (ISHIN) 2003 1M 44 5 43 21% 2.15[0.82, 5.67] T
Watanabe K 1996 11 59 22 59 9.2% 0.50[0.27, 0.94] N
Subtotal (95% Cl) 404 400 49.1%  0.74[0.59, 0.93] g
Total events 88 117
Heterogeneity: Chi?2 = 9.15, df =7 (P = 0.24); 12 =23%
Test for overall effect: Z=2.53 (P = 0.01)
3.1.2 4@
Daida H 2000 5 46 12 44 5.1% 0.40[0.15, 1.04] ]
Gallino A 2004 31 135 43 140 17.6% 0.75[0.50, 1.11] Nl
Rodés J 1998-1 10 46 19 47 7.8% 0.54 [0.28, 1.03] ]
Tardif JC 1997-1 15 58 27 62 10.9% 0.59 [0.35, 1.00] /]
Yokoi H 1997 9 40 22 38 9.4% 0.39[0.21, 0.73] -
Subtotal (95% CI) 325 331 50.9% 0.58 [0.45, 0.74] ‘
Total events 70 123
Heterogeneity: Chi2 = 3.74, df = 4 (P = 0.44); 2= 0%
Test for overall effect: Z = 4.28 (P < 0.0001)
Total (95% CI) 729 731 100.0% 0.66 [0.56, 0.78] ¢
Total events 158 240 ) ) ) .
Heterogeneity: Chi? = 14.45, df =12 (P = 0.27); = 17% ! ! ! y
Test for overall effect: Z = 4.81 (P < 0.00001) 0.01 7l J(“)i‘?("%/”ﬁf%“éi 1>1 7l sz\JAJ!ﬁ;'? 100

Test for subgroup differences: Chi?2 = 1.94, df =1 (P = 0.16), |12 = 48.3%

4 EZAEHE PTCA J& RS #47H meta 24 FR A B

Fig. 4 Forest plot of meta-analysis of impact of probucol on the rate of restenosis

235 ARFMRAZRE 12 BRSSO R b, IWE 6. Meta AMHTAE R EOR, 2
B TRITET . EARFARRESR, BN HHERERE G EE L [RR=0.57, 95% CI(0.48~
TGt R P=0.22, P=22%), KA ERM  0.67), P<0.000 017, I HIA B H4 L4 T,
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W2 A 2 R E T IR A . %R TR A
[, 45 2 NPT WHO: H 2 A%+ HAnbr
BNk 58 R B AL 2454 5 5 A R HC At 0 ) ik 00 A9 Al
P25 L g BA1RT820 - meta 43 45 SR B OR, 2
HIbE 27 A gt 5 L [RR=0.51, 95% CI(0.40~
0.65), P<0.000 01]. WH@: %1% 5257

SISOl meta M HTAE R BOR, 2 ALK
XA G L [RR=0.63, 95% CI1(0.49~0.80),

P=0.0001].

YR A RN R BT T, A g

B A, B R A DTSl Bk R R AL
) i ARk N B A 2, Bl A R A AN
REIFI R

R A bapicE Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
411 14O
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Fig. 6 Forest plot of meta-analysis of impact of probucol on the adverse events of atherosclerosis
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