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Nicorandil significantly reducted the incidence of major coronary events in patients with stable angina in a long-
term trial, although there are few reports on its short-term efficacy in the treatment and prevention of angina symptoms.
We performed a meta-analysis of the short-term efficacy of nicorandil compared with antianginal drugs for stable angi-
na. We selected 20 reports (vs. S-blockers, n=6; vs. nitrates, n=6; vs. calcium antagonists, n=38) of prospective con-
trolled trials from MEDLINE, the Cochrane Library, and Japana Centra Revuo Medicina. The trials were short in dura-
tion (median 5 weeks). We combined the results using odds ratios (OR) for discrete data and weighted mean differences
(WMD) for continuous data. Compared with antianginal drugs, nicorandil did not show significant reduction of angina
episodes per week (vs. B-blockers, —1.50 [95% confidence interval (CI): —4.09, 1.09]; vs. nitrates, 0.22 [95% CI:
—1.22, 1.65]; vs. calcium antagonists, —0.23 [95% CI: —1.37, 0.90]) . Furthermore, there were no significant differ-
ences in time to ischemia (total exercise duration, time to 1-mm ST depression, time to onset of pain). Although the
total numbers of adverse events with each antianginal drug were similar, heart rate and blood pressure were significantly
decreased by calcium antagonists but not changed by nicorandil (8.09 [95% CI: 3.20, 12.98] and 8.64 [95% CI: 3.28,
13.99], respectively) . Thus this study suggests that short-term therapy with nicorandil is as effective as standard therapy
and that nicorandil can also be used as a first-line agent in patients with stable angina.
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1. angina pectoris [Mesh]
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nicorandil [Mesh]
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6. ETWET HAAEELT, 1HEMYEZD
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% 723 M@ R E TR T & 720w & HWr L “Stand-
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FERREE B A IR SR A &, BB AR IC BT D
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7 (weighted mean difference: WMD) &% D 95%
{EFEX 4] (confidence interval: CI) /%, EIVERF
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Ca fEfi E DR TIEFmXE 8 WD OB, G

Potentially relevant articles identified
n=1009 (MEDLINE 333, Cochrane Library 111, Japana Centra Revuo Medicina 565)

Removed duplicate trials
n=861

<—| Hand search results of reference lists (n=2) |

Non prospective controlled trials (n=315)

Participants was not stable agina (n=451)

Control group was not 3-blockers or nitrates  (n=28)
or calcium antagonists

Others (n=49)

LI 4 i, 242030 A ABIL 37 % 2 HO Tz e
W, =372V OMFERBIIA X TR I Nz D
DNELFENTWDEANASN., £z, IR
WXICBIF a5 PN OHREEIZ10mg h b
60mg THo/z. TIUL, AHTHEINTNDHK
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3. HEOEDFM Jadad et al. X7 1)
ST VAT LK DFMARD, BT SR
20 i&@ \5 ‘6 , 13 i&lZ,14—16,19,20,22—24,27—29,31) %ﬁﬁ%@g
@%b)gﬁi, 7 %&13,17,18,21,25,26,30) i&g@{&b)gﬁi t L/
7z (Table 1). WFFEDOE DR &AL L 725w 3L D D

Included in meta-analysis (20 trials, 1441patients)
No. of trials by control group

vs B-blockers (6 trials, 288 patients)

vs nitrates (6 trials, 615 patients)

vs calcium antagonists (8 trials, 538 patients)

B, 4 B3 IE T 2 L EIET R U ER,
HWRONLIET > & Lk, 1 WVIBESTZAVHBRTSH

o7z, Fe, BEBZEOANBSCHBIZOWTEREHD R
Fig. 1. Flow of Trial Selection Process WER ST 6 $Rj1317:2025.2630 T s 5 f= . REETIZHB W
Table 1. Description of Included Studies
. Number.of Dose (mg) .
Reference Publication Country Stqdy Age entry patient nicorandil Control Duration Jadad
year design  (mean)  nicorandil /control drug (week) score
/control
vs. f-Blockers
Murao S et al.'? 1982 Japan RCT 56.6-59.2 52/60 15-60/30-60 Propranolol 3 5
Yamagami T et al.'¥ 1986 Japan CCT  53-54.7 7/15 NA B-blocker 2-4 0
Hughes LO et al.'¥ 1990 U.K. RCT 61 19/18 20-40/100-200  Atenolol 6 4%
Meeter K et al.'¥ 1992 Netherland RCT 61-62 38/39 20-40/120-240 Propranolol 6 4
Di Somma S ef al.'® 1993 Italy RCT 54.4 10/10 20-40/200 Metoprolol 6 3
Tomita F et al.!? 1994 Japan CCT NA 10/10 15/60 Metoprolol 2 2
vs. Nitrates
Mimura G et al.!® 1985 Japan CCT 60.5-64.4 35/25 15-30/40-48 ISDN 4 1
Lai C et al.'® 1991 Italy RCT 47-70 18/18 NA ISMN 2 4
Doring G_a20 1992 Germany RCT 62.9 63/63 40/40 ISMN 8 5
Doring G_b20 1992 Germany RCT  58-60.6 32/34 30-60/20-40 ISDN 6 5
Falcon C et al.2V 1993 Italy RCT 57.7 21/20 20-40/80 ISDN 6 2
Udaykumar P ef al.?? 2003 India RCT 54.9 20/20 10-40/20-80 ISMN 8 3
Zhu WL et al.?» 2007 China RCT 55.1-56.6 123/123 15/40 ISMN 2 4
vs. Calcium antagonists
Yamada K ef al.2¥ 1982 Japan RCT NA 60/62 15/30 Nifedipine 2 5
Kurogane H et al.?> 1987 Japan CCT 64.4 16/16 15/30 Nifedipine 4 0
Nakamura Y et al.2® 1989 Japan RCT 59.4-60.4 17/17 30/90 Diltiazem >2 1
Sasaki J et al.2” 1992 Japan RCT 61-65 20/17 15/60 Diltiazem 12 3
Ulvenstam G et al.?® 1992 Sweden RCT 62.2 29/29 20-40/40 Nifedipine 8 4
Guermonprez JL et al.?® 1993 France RCT 60.1-60.7 60/63 20-40/180 Diltiazem 12 4
Ohyama Y et al.3® 1993 Japan CCT NA 6/5 15/90 Diltiazem 2 0
The SWAN Study Group?” 1999 Swlitj:trrlgnd RCT 62 57/64 20-40/5-10  Amlodipine 8 4

RCT, Randomized controlled trial; CCT, Clinical controlled trial; ISDN, Isosorbide dinitrate; ISMN, Isosorbide mononitrate; NA, not available. * Data was

calculated in reference to methods of Ref. 11.
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WMD, —1.50 [95% CI: —4.09, 1.09], “EM:[E1EMH
RInYEE S E & - WMD, —1.05 [95% CI: —3.67,
1.57]; Fig. 2). [FfkIC, #E@HEMHABRZBREL T
HHFFET 4 HIIOTH D, v AR TORAKEEKRE
MOEEIEM, ST A 1mm €T3 % £ TOES)
MOIEEER, FIENFEIHEIND E TOEEREH D
EEEAOWTNICBNTD, MEICAHZZEITRD
SN O I le®, BN RE D WER) R ITH KR
Zi3monanolz (EKXEERHE : WMD, —0.12
[95% CI: —0.45,0.21], 1 mm-ST {£ FIf[# : WMD,
—0.10 [95% CI: —0.46, 0.25], FE{EFHFERRM :
WMD, 0.17 [95% CI: —0.21, 0.55]; Fig. 2). %7/,
EERA MO S FMEE 1T B1) 5 peak & trough
OB TN —TRIIZBNTH, HAREEFR,
ST 1 mm (K N9 % X TOEERFR], FIENFFR
IND L TOEBFFMOIEEIEHR D WMD X T
BWTHBEICAREZIRY s>k (Fig.
3). LML, Zas > o)vE Bk & lhikat
LRI B0 TSR R R REHE KD D7an
S0, MEEONRIZDONVWTHokmENTER
Mol EZSND. BEMICEL T
1, 2FRIERAFBEZBRETL TH DRI 2 8@, 1219
SHIR FEBI R 3 ), 121410 HR 13 3 ¥, 121617 SBP &
2HIZOTHY, 2RIEHFEBERE SBP IXMEICH
BEEEIED N> (ZEERZIZE @ OR,
1.13 [95% CI: 0.46, 2.77], SBP: WMD, 2.90 [95%
CI: —6.75, 12.54]; Fig. 4. ZhicxLC, =35
UM OBRICER T NEEmICBWTIX, =

IV BTHRICHE RN (OR, 8.14 [95%
CI: 2.56, 25.89]; Fig. 4), ¥ HRIZBWTIZ B
Wikt CHE/R HR 0K 280 57z (WMD,
8.09 [95% CI: 3.20, 12.98]; Fig. 4). BIEMICL S
HIERICHEEREZIZFED O NRho . £, B
FIRICBIT 2372 NBICONT, i h Tk
Mmooz,

52, ZOATCPIBIWBENOE 1H
272 0 OB EFEIERIE &2 Rt U T SR8 4
Ht, 18:20.22.29) G iR P 4 P 2 A e SR 0 B &0 2 RIS
THO, I AR TS TOROERE R OHI%h 1
BT, MBICAEERETRONBN > FOliE
FAEM%R - WMD, 0.22 [95% CI: —1.22, 1.65], &
IF [ VE I B R i 35 4 2 & - WMID, 0.04 [95% CI:
—0.88, 0.95]; Fig. 5). [FARIC, EBE il z ik
AL TWBHIFEIL SO TH D, MARIME TOR
REFHEFOEEMEMH, STA Imm K FT25ET
DOEFRFE O IERAEH, FIENFEHRINDSETOME
BRI OIEREEAONTNICBWT S, WX
ZIZRO LN o 272D, EEHARE DL ER) R
WHEREZZIES NN - (BRAEHRRH :
WMD, 0.15 [95% CI: —0.03, 0.32], 1 mm-ST {£~
R : WMD, —0.02 [95% CI: —0.19, 0.16], ¥{E
FEFEER] : WMD, 0.17 [95% CI: —0.06, 0.39]; Fig.
5). HEEEIZDOWTITES A Ml O peak &
trough HlICRL#E S NZHEN A S NRNh> KTz
W, YT I =TT TENTERNS T,
BIERICBEL T, 2FEERRBBRZBREFL T1D
WIS 3 #t, 182229 BHYE FE B ZR(T 4 ¥R, 182022239 HR
i 3 i, 19202 SBP {3 3 OO TH D, KRETHE
HOTRTIZBWTHHICHEZIZRD 5N
7= (ZEIWERFBIE © OR, 0.82 [95% CI: 0.46, 1.47],
SEE IR 1 OR, 1.04 [95% CI: 0.68, 1.58], HR:
WMD, —0.17 [95% CI: —1.88, 1.55], SBP: WMD,
—0.98 [95% CI: —3.67, 1.71]; Fig. 6). RIEFICX
HHIERICEFEREZED NN, £, 1B
B IEICEET 572N EICDNT, RE#ichTn
2oz,

53, ZaATCUIILBE CaERERORE 1
AR %72 O OFUEFIEEE 2 Et U T 2581 6
e, 2472830 SRR A B S H R 5 #2425272030
THO, It AR TRERTOROERE R O #HIR R
BNWT, WMEICHEEETIRO NN FlE
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Nicorandil

B-blockers

WMD [95%CI]

Author
Patients mean+SD Patients

Forest Plot

mean =+ SD Fixed

{Number of angina episodes (/week) >

Murao S et al. (1982) 27 3.2+5.7 32

{Number of nitroglycerin use (/week) »

Murao S et al. (1982) 27 23%£5.6 32

33+4.4 e e

—1.50[—4.09, 1.09]

—1.05[—3.67, 1.57]

{Total exercise time (min) >

Yamagami T et al. (1986) 7 2.1+55 15
Hughes LO et al. (1990) 19 2.5+1.7 18
Meeter K et al. (1992) 32, 0.2+1.1 37
Di Somma S et al. (1993) 8 24+1.9 8
Total 66 78

Heterogeneity: Chi?=0.53, df =3 (P=0.91); I>=0%

{Time to ST-segment depression (min) >

Hughes LO et al. (1990) 19 1.84+2.7 18
Meeter K et al. (1992) 32 09103 37
Di Somma S et al. (1993) 8 1.8+1.9 8
Total 59 63

Heterogeneity: Chi?=0.53, df=2 (P=0.77); P=0%

{Time to onset of angina (min)»

Hughes LO er al. (1990) 19 2.1£2.0 18
Meeter K et al. (1992) 32 1.5+£2.0 37
Total 51 55

Heterogeneity: Chi>=0.77, df=1 (P=0.38); ’=0%

< Favors Nicorandil

22+18 —
0.9+2.0 -

2.3%8.0 ¥ —0.03[—0.92, 0.87]
24+1.9 B E— 0.04 [—0.60, 0.69]
05+1.0 —— —0.24[—0.71, 0.24]
26+1.4 i —0.10[—1.08, 0.88]

e —0.12[—0.45, 0.21]

25+1.1 —_—— —0.30 [—0.95, 0.35]
0.9+0.3 —— 0.00 [—0.47, 0.47]
20422 i —0.09 [—1.07, 0.89]

i —0.10 [—0.46, 0.25]

—0.06 [—0.71, 0.58]
0.30[—0.18, 0.77]
0.17 [—0.21, 0.55]

T
-1 —05 0 05 1
Favors B-blockers —

Fig. 2. Effectiveness of Nicorandil to the Number of Angina Episodes and Nitroglycerin Use, and Prolonged Duration of Total Exer-
cise Time, Time to ST-Segment Depression and Time to Onset of Angina Compared with S-Blockers

FEAEEEL - WMD, —0.23 [95% CI: —1.37, 0.90],
SR MR B R SR B & 0 WMD, —0.18 [95%
CI: —0.36,0.01]; Fig. 7). [F#kic, E@hE il z
Bat L TWBHFZEIL 6 Hi252683D° T 0, I AR
TORNEERHOLEREIEM, ST I mm KT
D ETOHEBIFHDOEREM, RIENFHEINDE
TOEFHKHOEEEADONTNITBNTD, Wit
WHEBEIRD SNRN - 20, EEAFED%K

EMRICHEERERESNRL S - (BRAET
i : WMD, 0.01 [95% CI: —0.20, 0.23], 1 mm-ST
K FIFRE : WMD, 0.06 [95% CI: —0.16, 0.29], ¥
VEFAFEMRE] - WMD, —0.01 [95% CI: —0.25, 0.23];
Fig. 7). X7z, BB &R OAFTHEEIZB TS
peak & trough B|DOY 7 7 )L —TRITIZHNTD,
BAEEFR, ST 1 mm € T3 % £ TOES)M
M, FENFEFEIND X TOEEEFM O EREMEH O
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Outcomes Nicorandil Control WMD [95%CI]

(No. of rials) Patients Patients Fixed
vs B-blockers
{Total exercise time (min) >
2 hour after medication intake (2)'4 19 51 55 —0.14 [—0.52, 0.24]
12 hour after medication intake (3)'% 13- 10) 59 63 —0.13[—0.49, 0.22]
{Time to ST-segment depression (min) >
2 hour after medication intake (2)'* 19 51 55 —0.10 [—0.49, 0.28]
12 hour after medication intake (3)'4 1510 59 63 —1.17 [—3.31, 0.96]*
{Time to onset of angina (min)»
2 hour after medication intake (2)'* 19 51 55 0.17 [—0.21, 0.55]
12 hour after medication intake (2)'* 1% 51 55 —0.17 [—0.55, 0.22]
vs Ca antagonists
{Total exercise time (min)>
2 hour after medication intake (2)%%29 75 69 0.04 [—0.30, 0.37]
12 hour after medication intake (1)" 56 62 —0.05[—0.41, 0.31]
{Time to ST-segment depression (min) >
2 hour after medication intake (2)8-29 73 76 0.15[—0.17, 0.48]
12 hour after medication intake (1)3" 56 62 —0.10 [—0.46, 0.26]
{Time to onset of angina (min) >
2 hour after medication intake (2)%%29 73 78 0.15[—0.18, 0.47]
12 hour after medication intake (1)" 56 62 —0.21 [—0.58, 0.15]

Fig. 3.

The Effects of Nicorandil on Prolonged Duration of Total Exercise Time, Time to ST-Segment Depression and Time to Onset

of Angina 2 and 12 Hour after Medication Compared with S-Blockers or Ca Antagonists

*Random-effect model was used.

WMD §RTIZBWTHHICHREITRD S N7Rn
> 7= (Fig. 3). BMEMICEAL TIX, &RIERZH
RERF L TWDHIZEIT 4 #i, 24282930 GHJH 78 B 2R
Lj: 4 %&, 24,28,29,31) HR Lj: 5 %&, 24-28) SBP Lj: 4 §&24,25,27,28)
Tho, 2EMEAFHELL HR ITWHHICHEZEIZ
WO LNh-o 7z (REWERFESI% @ OR, 1.01 [95

% CI: 0.76, 1.33], HR: WMD, 0.22 [95% CI:
—3.33, 3.76]; Fig. 8). ZHUTx L T, HEMICHBW
TRZAT PV THERIIEBENS < (OR,
2.18 [95% CI: 1.13, 4.20]; Fig. 8), SBP IZB W T
CatiViH B CTHEMRSBP DX FMED N
(WMD, 8.64 [95% CI: 3.28, 13.99]; Fig. 8). EIff
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Nicorandil -blockers OR, WMD [95%CI]
Author Forest Plot

Events Total Events Total Fixed
{Total adveres events » OR [95%CI]
Murao S et al. (1982) 7 52 10 AL 0.78 [0.27,2.21]
Di Somma S et al. (1993) 5 10 2 T 4.00 [0.55,29.10]
Total 62 70 <P 1.13 [0.46, 2.77]
Heterogeneity: Chi>=2.05, df=1 (P=0.15); I>*=51%
{Headache >
Murao S et al. (1982) 5 52 1 - 6.28 [0.71, 55.58]
Hughes LO et al. (1990) 11 19 3 —i— 6.88 [1.48, 32.01]
Di Somma S et al. (1993) 5 10 0 —————+—> 21.00[0.97,453.91]
Total 81 i 8.14 [2.56, 25.89]
Heterogeneity: Chi2=0.47, df =2 (P=0.79); ’*=0% } | % |

0.01 0.1 1 10 100
{Heart rate (beats/min) > WMD [95%CI]
Murao S er al. (1982) 15 68.21+11.6 25 60.11+12.8 —— 8.10 [0.38, 15.82]
Di Somma S et al. (1993) 8 70.9+7.9 8 63.51+6.2 —i— 7.40[0.42, 14.38]
Tomita F er al. (1994) 10 68.51+19.1 10 573+14.5 —T——+———  11.23[—3.65, 26.11]
Total 33 43 <P 8.09 [3.20, 12.98]
Heterogeneity: Chi>=0.21, df=2 (P=0.90); I’=0%
{Systolic blood pressure (mmHg) >
Murao S et al. (1982) 15 132.0+14.1 26 130.5+24.7 —— 1.50 [—10.38, 13.38]
Di Somma S et al. (1993) 8 145.0+14.1 8 139.4+19.2 — 5.60 [—10.93, 22.13]
Total 23 34 e 2.90 [—6.75, 12.54]
Heterogeneity: Chi>=0.16, df=1 (P=0.69); I>*=0% | | | ;

< Favors Nicorandil

T T T
—20—10 0 10 20

Favors B-blockers —

Fig. 4. Frequency of Total Adverse Events, Headache and Hemodynamic Parameters to Nicorandil Compared with S-Blockers

WCEBHHIERICEEREZTR DN Mh> 2. &
7z, B IEICBET 25BN EICONT, it
NTWiRno 7z,

% £

AHZED A ETICBNWT, ZEPRIEICBIT 5
a7 V) EEERTISROEREE S OB -
Mz i U R, Mt PsaEETED S
Nizinotz., Lin->7T, Za7 22T To
AERNEDFREEIT B W TRER OREHESRITE 2 2 RISGE

HENLhobOD, R KL THHAD
IRNPROEFE TR, EEARELENREZR
THIEMRRENZ, LML, ZORRICELT
&, WEFFRIBE IR TH o e EE L7
5. £IT, BEROFEENVEREREEE T St
NEDBIHRICI BT 2GMEDEESEMEL,
POEFEAED TRINFRITB L TIE, HB# 1D T
IePEFR BRI B K2 1 HEE Y20 10 [HF2
THoOI &S HEAIWT 2 [/ OENZD 51
TR LEEROH 2 XN H 2 WL, £z, &
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Author

Nicorandil Nitrates

Patients mean=+SD Patients mean=SD

WMD [95%CI]

Forest Plot

{Number of angina episodes (/week) >

Mimura G et al. (1992)

Doring G_a (1992)
Doring G_b (1992)

Udaykumar P et al. (2003) 20

Zhu WL et al. (2007)
Total

35 0.1£0.6 25 1.3+4.5
52 24+35 54 34+3.7
27 3.4+£35 29 24432

7.1%21 20 441429
52 19438 54 23%3.6
186 182

Fixed

—_— —1.20[—2.97, 0.57]
—— —0.99 [—2.37,0.39]
—— 0.99 [—0.75, 2.74]
——  2.74[1.18,4.30]

—— —0.40 [—1.81, 1.01]
<l 0.22 [—1.22, 1.65]*

Heterogeneity: Tau?=2.04; Chi>=16.89, df=4 (P=0.002); I>=76%

{Number of nitroglycerin use (/week) >

Mimura G et al. (1992)

35 0.1£0.6 25

l.6£75—+—

—1.50[—4.45, 1.45]

Zhu WL et al. (2007) 41 13424 40 11420 1 0.20 [—0.76, 1.16]
Total 76 65 0.04 [—0.88, 0.95]
Heterogeneity: Chi>=1.16, df =1 (P=0.28); ’=13% . ‘ ‘ ‘
- 4 i 2 0 ‘2 4‘1

{Total exercise time (min) >
Lai C et al. (1991) 18 0.6+14 18 04+1.2 — 0+ 0.19[—0.47,0.84]
Doring G_a (1992) 63 1.5+3.7 63 1.3+3.6 — 0.05 [—0.30, 0.40]
Doring G_b (1992) 32 1.6+1.0 34 1.3+1.1 —T—+— 0.30[—0.18,0.79]
Udaykumar P er al. (2003) 20 0.9+2.0 20 —04=£2.0 ——————+—> 0.64[0.01, 1.28]
Zhu WL et al. (2007) 115 0.7£t1.5 117 0.6+1.6 0.06 [—0.19, 0.32]
Total 248 252 t 0.15[—0.03, 0.32]
Heterogeneity: Chi?=3.42, df=4 (P=0.49); I>’=0%
{Time to ST-segment depression (min) >
Lai C et al. (1991) 18 1.5+1.5 18 1717 ————+——— —0.12 [—0.78, 0.53]
Doring G_a (1992) 63 1.6t4.2 63 1.61+5.2 —— 0.01 [—0.34, 0.36]
Doring G_b (1992) 32 1.7+1.0 34 1.8+1.1 D e —0.12 [—0.60, 0.36]
Udaykumar P er al. (2003) 20 1.0+-2.4 20 0.1+23 — T +—>0.37[—0.25, 1.00]
Zhu WL et al. (2007) 114 1.0+2.1 116 1.1+2.0 —0.06 [—0.32, 0.20]
Total 247 251 t —0.02 [—0.19, 0.16]
Heterogeneity: Chi>=1.90, df=4 (P=0.76); P=0%
{Time to onset of angina (min) »
Doring G_a (1992) 63 2.0t4.3 63 1.8+4.5 —— 0.04 [—0.30, 0.39]
Doring G_b (1992) 32 1.7+1.0 34 1.3+1.1 —_T—+— 0.36[—0.12,0.85]
Falcone C et al. (1993) 21 1.942.1 20 1.6+2.6 S S — 0.13[—0.48, 0.74]
Zhu WL et al. (2007) 37 14+1.8 37 1.0+1.6 — 0.23[—0.23, 0.68]
Total 153 154 S 0.17 [—0.06, 0.39]
Heterogeneity: Chi?=1.18, df=3 (P=0.76); I>’=0% | | |

1 —05 0 05 I

< Favors Nicorandil

Favors Nitrates —

Fig. 5.

cise Time, Time to ST-Segment Depression and Time to Onset of Angina Compared with Nitrates

*Random-effect model was used.

Effectiveness of Nicorandil to the Number of Angina Episodes and Nitroglycerin Use, and Prolonged Duration of Total Exer-
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Nicorandil Nitrares OR, WMD [95%CTI]
Author Forest Plot

Events Total Events Total Fixed
{Total adveres events » OR [95%CI]
Mimura G et al. (1992) 7 35 2 25 B s — 2.88 [0.54, 15.20]
Udaykumar P er al. (2003) 5 20 9 20 —— 0.411[0.11, 1.56]
Zhu WL et al. (2007) 15 123 19 123 —- 0.76 [0.37, 1.58]
Total 178 168 L 3 0.82[0.46, 1.47]
Heterogeneity: Chi?=2.07, df=1 (P=0.15); I>’=52%
{(Headache >
Mimura G et al. (1992) 7 35 2 25 -t 2.88 [0.54, 15.20]
Doring G_a (1992) 25 63 21 63 L 1.32 [0.64, 2.72]
Doring G_b (1992) 12 30 9 30 —T+— 1.56 [0.53, 4.53]
Udaykumar P er al. (2003) 1 20 7 20 . — 0.10[0.01, 0.89]
Zhu WL et al. (2007) 15 123 18 123 — 0.81[0.39, 1.69]
Total 271 261 1.04 [0.68, 1.58]
Heterogeneity: Chi?=7.22, df=4 (P=0.12); 1’=45% | I ; ;

0.01 0.1 1 10 100
{Heart rate (beats/min) > WMD [95%CI]
Lai C et al. (1991) 18 69.0+8.5 18 71.0+£12.7 —— —2.00[—9.07, 5.07]
Doring G_a (1992) 53 69.0£6.6 54 70.0+7.3 = —1.00 [—3.64, 1.64]
Doring G_b (1992) 27 77.0+13.0 29 72.0+£9.2 — 5.00 [—0.93, 10.93]
Zhu WL et al. (2007) 112 73.4+8.5 114 73.5+11.2 —0.10[—2.69, 2.49]
Total 210 215 f —0.17 [—1.88, 1.55]
Heterogeneity: Chi>=3.57, df=3 (P=0.31); I’=16%
{Systolic blood pressure (mmHg) >
Lai Ceral. (1991) 18 117.0£67.9 18 121.0£17.0 i >—4.00 [—36.32, 28.32]
Doring G_a (1992) 53 138.0+13.1 54 139.0+13.2 —i— —1.00[—5.99, 3.99]
Doring G_b (1992) 27 141.0£21.3 29 138.0+16.2 — 3.00 [—6.97, 12.97]
Zhu WL et al. (2007) 112 122.6%+12.1 114 124.0%+13.9 —1.40 [—4.80, 2.00]
Total 210 215 t —0.98 [—3.67,1.71]
Heterogeneity: Chi>=0.70, df=3 (P=0.87); I>*=0% | ; ; |
—20 —10 0 10 20

< Favors Nicorandil

Favors Nitrates —

Fig. 6. Frequency of Total Adverse Events, Headache and Hemodynamic Parameters to Nicorandil Compared with Nitrates

B AR OUEERIRICE L T, 1BEET O
RRNEHRFENB LT T RETH O I ENEHE
AT 1 0 02N SNIUTHIK LEEZEOH 5%
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EEHLE. ZTOMSE, 352D )V vs. WHEE
SEE — a5 V)V vs. Ca BB s L /-
OB INE, SOEFRIED FEZIRICH
WTIZEDBITBI% TH D, EENMARED L ER)
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Nicorandil Ca antagonists WMD [95%CI]
Author Forest Plot

Patients mean=SD Patients mean=SD Fixed
{Number of angina episodes (/week)>
Yamada K et al. (1982) 47 4.7+6.9 51 53+6.4 — —0.60 [—3.25, 2.05]
Kurogane H et al. (1987) 16 2.8+6.1 16 6.8+-64 <+—8—— —4.06[—8.38, 0.26]
Nakamura Y et al. (1989) 17 4.0t3.7 17 4.6+5.8 e E— —0.60 [—3.87,2.67]
Sasaki J et al. (1992) 20 0.0+0.0 15 02+0.4 u —0.20 [—0.39, 0.00]
Ulvenstam G et al. (1992) 27 2.1+2.1 23 74+150 -———— —5.30[—11.48, 0.88]
The SWAN (1999) 56 2.1+3.0 62 09+1.6 —— 1.20 [0.32, 2.08]
Total 183 184 - —0.23 [—1.37, 0.90]*
Heterogeneity: Tau?>=0.87; Chi>=15.33, df=5 (P=0.009); I>’=67%
{Number of nitroglycerin use (/week) >
Yamada K er al. (1982) 47 2.81+£6.9 51 4.0+7.1 — —1.20[—3.97, 1.57]
Kurogane H et al. (1987) 16 0.2+0.5 16 1.8+33 —— —1.62[—3.24, —0.01]
Sasaki J et al. (1992) 20 0.0+0.0 15 0.2+0.4 —0.20 [—0.39, 0.00]
Guermonprez JL et al. (1993) 60 0.71+1.8 63 0.8+1.5 —0.04 [—0.63, 0.55]
The SWAN (1999) 58 1.5+3.7 62 0.6+2.4 0.90 [—0.23, 2.03]
Total 201 207 —0.18 [—0.36, 0.01]
Heterogeneity: Chi?=7.35, df=4 (P=0.12); ?=46% ‘ ‘ ‘ r

*‘4 = 2 0 i A‘t

{Total exercise time (min) >
Kurogane H et al. (1987) 16 0.84+2.7 16 0.7+2.7 — 0.04 [—0.66, 0.73]
Nakamura Y et al. (1989) 17 1.0£2.0 17 1.0+2.2 0.01 [—0.66, 0.68]
Ulvenstam G et al. (1992) 25 1.5+23 13 1.0+2.2 —T—+——— 0.22[—0.45,0.89]
Guermonprez JL et al. (1993) 50 1.0+16.0 56 1.3+15.4 —a— —0.02[—0.40, 0.36]
OhyamaY et al. (1993) 6 14=+1.1 5 1.0+0.8 0.34 [—0.86, 1.54]
The SWAN (1999) 56 0.5+2.1 62 0.6+2.2 —0.05[—0.41, 0.31]
Total 170 169 T 0.01 [—0.20, 0.23]
Heterogeneity: Chi>=0.78, df =5 (P=0.98); I>*=0%
{Time to ST-segment depression (min) >
Nakamura Y et al. (1989) 17 1.8+2.2 17 1.2+24 — 1+ 0.27[—0.41,0.94]
Ulvenstam G et al. (1992) 23 20+24 20 0.5+2.2 —+—>  0.63[0.01, 1.25]
Guermonprez JL ef al. (1993) 50 1.5+173 56 20+15.8 —a— —0.03[—0.41, 0.35]
The SWAN (1999) 56 04=*1.9 62 0.6+2.0 —— —0.10 [—0.46, 0.26]
Total 146 155 - 0.06 [—0.16, 0.29]
Heterogeneity: Chi?=4.67, df=3 (P=0.20); >’=36%
{Time to onset of angina (min)»
Ulvenstam G er al. (1992) 23 2.8+2.7 22 1.5+2.1 T—*—>0.53[—0.07, 1.12]
Guermonprez JL et al. (1993) 50 1.4+175 56 1.6116.8 —a— —0.011—0.39, 0.37]
The SWAN (1999) 56 09+23 62 14+24 —— —0.21[—0.58,0.15]
Total 129 140 —0.01 [—0.25, 0.23]

Heterogeneity: Chi?=4.33, df=2 (P=0.11); >=54% | | |

-1 —05 0 0.5 1
< Favors Nicorandil Favors Ca antagonists —

Fig. 7. Effectiveness of Nicorandil to the Number of Angina Episodes and Nitroglycerin Use, and Prolonged Duration of Total Exer-
cise Time, Time to ST-Segment Depression and Time to Onset of Angina Compared with Ca Antagonists
*Random-effect model was used.
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Nicorandil Ca antagonists OR, WMD [95%CI]
Author Forest Plot

Events Total Events Total Fixed
{Total adveres events » OR [95%CI]
Yamada K et al. (1982) 4 60 9 62 0.46 [0.15, 1.41]
Ulvenstam G et al. (1992) 18 29 18 29 1.00 [0.67, 1.50]
Guermonprez JL er al. (1993) 17 60 15 63 1.19 [0.65, 2.16]
The SWAN (1999) 20 57 20 64 1.12 [0.68, 1.86]
Total 206 218 1.01 [0.76, 1.33]
Heterogeneity: Chi?=2.36, df =3 (P=0.50); ’*=0%
{Headache >
Yamada K et al. (1982) 13 29 9 29 ——— 1.81[0.62, 5.29]
Ulvenstam G et al. (1992) 3 60 3 62 —— 1.04 [0.20, 5.34]
Guermonprez JL ef al. (1993) 13 60 5 63 —— 3.21[1.07,9.65]
The SWAN (1999) 3 57 I 64 —T 3.50 [0.35, 34.64]
Total 206 218 <& 2.18[1.13,4.20]
Heterogeneity: Chi?=1.55, df=3 (P=0.67); ’=0% ‘ J 1 J

0.61 O.‘l 1 lb 160
{Heart rate (beats/min) > WND [95%CI]
Yamada K er al. (1982) 12 67.5+13.9 20 708*£169 ——F+1T—— —3.30[—14.10, 7.50]
Kurogane H et al. (1987) 9 66.0+14.0 10 720£80 ——HF—7— —6.00 [—16.40, 4.40]
Nakamura Y et al. (1989) 17 80.6+14.5 17 74.61+17.0 S R — 6.00 [ —4.62, 16.62]
Sasaki J et al. (1992) 20 70.01+9.4 15 66.0t7.4 —— 4.00 [—1.55,9.55]
Ulvenstam G et al. (1992) 25 69.0+14.0 24 73.0+10.8 — —4.00 [—10.98, 2.98]
Total 83 86 <P 0.22 [—3.33, 3.76]
Heterogeneity: Chi>=6.10, df =4 (P=0.19); I’=34%
{Systolic blood pressure (mmHg) >
Yamada K er al. (1982) 14 134.9+18.0 24 124.2+15.7 T+ 10.70[—0.61, 22.01]
Kurogane H et al. (1987) 9 145.0+20.0 10 129.0+15.0 ————+> 16.00 [—0.04, 32.04]
Sasaki J et al. (1992) 20 142.0210.7 15 136.013.2 -—— 6.00 [—2.16, 14.16]
Ulvenstam G et al. (1992) 25 141.0+19.0 24 133.0+20.6 —T—— & 8.00[—3.10, 19.10]
Total 68 73 <l 8.64 [3.28, 13.99]
Heterogeneity: Chi’>=1.35, df=3 (P=0.72); I>*=0% | | | t
*‘20 *‘10 0 Ib 2!0
<= Favors Nicorandil Favors Ca antagonists —

Fig. 8. Frequency of Total Adverse Events, Headache and Hemodynamic Parameters to Nocarandil Compared with Ca Antagonis
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I ELTRERE TXEFFT 2 2 EAEEE S W &80 7272, BT E D HEITB L T
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WFEFEOZEZ T TR T ERM > RS H
0D, SBISITY T INVEEBED LM EEN
%, 7z, SEOWMIETIE, SERBRZHRETS
BRI DR WIFZE & FFl L 725 S0 H 3D T A Y fifh
1oz, ZHUE, TATIYT 1 v IimX BB
L7ZIZHMhb 56T, WEEY T IVEE KREREIC
WRTETICRESRN DO THS. LrL,
BZEDTZITY, BOBEWIRLDHTAY T L
EBEITBNTH, SE DMK H & Rk O#E I
EBolk.

AlENIo FEEE DY B W 3L, Ca TS O EB) & fif
RERITBNT, HIERBIZEL > T peak & trough 3l
YT N—T i oz, a5 V)LD
BHE)N T A — % 05 Ty 13 0.63h (range: 0.33-2
WP Th-okle®d, EMATHESIN TN 1-2
RERftg 2 MR D peak & L7z, ZTOHE, —O
T > V)T B KIS Ca FPik & D IiIc BN T,
peak, trough & IZHEEIIFHEOSNBN>/Z. L
5T, Za7 2 PINTEENENDOD, i
FH SR AYEGE IR U 72 61 CLEE B i A R e 1T
L CTHANZEIRL<, =35 ) oRmEkE
RPN BRDDOTH B EEZLND. D £z,
ZaOT VIR & B2 U iR e <30
R 2 3R T D RED W0, FIEFBERIC
HOETIRAL THRICEEI 2, EHENE
DERBREEFARICRED L T 9147 > A 2ED 5
ZEMNRIETH, EBARLUEICE > THERE
REsdrEEZEND,

AW TIZ, WEESE, CafEHisk & o Hikitbic
BT 5 1AMYS 0 OFLEFRIEREL, B EKZEE
DR BRICHB TS ST Imm K F 9 5ETOE
B OB 7 7)) — TR ORI EH AR AR —
HENED 5Nz, AE—ENED S NEEHBIZBW
T, EBEMKBROHIELLERORIE KL E,
B IR S DIR RN R DR 1A T Z BT A 5 s
Mmolz. UL, AWFZE TIZREIE G52 S
TERNO 0, BRSO WIFZeRE 5
ICHEZZT 5 WEAINA SN,

ZEMITEL T, SEEEEOLRNERREBRERD
A IRNTHRERM S, RAEOREEEHT D I EIUR
an/z. Lal, lxoaifERIZEWTIE, =
T 2PV BERTEE & L ADODAERIK R ER S, Ca
PR EEARMER TIERANERICERRTHSD I &

DIRE N7z, DM IHE 77 T ORI 38 R i A
T, BmERREENEWZIT O, D
¥, MENDEENDIRNSTZEZEZBND, 43
I 51T, MEEL TR, mEZRRENESVWESIN
5 ROV YUY % Cafipisk (7 oF >,
TLAOPE ) OBDY T T ) — TR 21T o I
R, KU SBP Z & & &7z (WMD, 10.63
[95% CI: 3.53, 17.74]). #H@mXIIH NV TIETE
RO >R CafipiErzHWEHONL<, 1
JENDEENHEICHNZ AN H 250D,
WZHREI ) 27 DEWERHK I Ca i 2 % 53 5%
WWIIHEENBRETH S, —F, =37 VI G5E
WHEETNEEMICBEL T, B IEKEES Ca FihT
EELARFEHBENEOER SR> /2. B O FE DI
FPIZBI L TRAHAGE DLW, —B b F 54
ELTOEMEFENPESG L TWSZ EQVRBINT
BO, WEEHKEORERIZENLTNEDRKERSZ
NzEEMFLZHOTHo7. L, =Za5>I)b
IZ K S8 O, FEHOHIESOIFEEITK DK
NEE - PR L, BEREED 0.3% &K<, 5
12, SEmFEBE COMMIIER 5 IE 2 HELNA 70
% & HDDHEOHREOBH D, FHGHINITERERES
BRI DI LITRD, EHEEREIERTH S
EEZS.

¥/, MBEHECHEEICLVENHZHDD,
LEEROIME B F TS B HE £ TORM AR %
ZOT VN EKERETHEL TADE, =07
SUNITBNTIE, TONA BRI K D EERK 23 5
LEBEFICHALESSIIBWTD, LEL X
~ GeEENIRE RS, FEBFEMEOAMEZE, BJRICK S
FENDARE) DEETY RRA > SO 27
A BT/ S 5(0R, 0.83 [95% CI:0.72, 0.97])
ZENHESINTNWS. Y 2T, a7 DIV
ATHh2 K ZatkruEEANEEL TWas &E X
50, HIZI 2 RU 7O K* (mitoKt) F ¥ *
JVBR TNT K % i i i R SE MR T R O, WO
BEZE, AEER, BRI B RHIICIIHEd 2 2
ENRBENTWS. D BIE, ZOFITERT L
A Fq a2 ERAELTHEASINTVS, —
77, BEEKTEIC B TIE, ASIST (The Atenolol Si-
lent Ischemia Study) #ERICK D, &IET EOIME
AR~ GERFIE O, AREPEICLS
ABE, UG nEEAAOEME), POLEDE



1562

Vol. 130 (2010)

b, MATAEMRETT) OEET > KRR~ > b ol
DRI EREEZADZHOD (OR, 0.44 [95% CI:
0.26, 0.75]), PLMEFRICDOIHE O AR TH < FE
LTWwas EEAN, TOHEHZRWZSEG (2%
T, FEBOEMOMREZE, ALEPROEIC K S AR,
R UG/ bE8in/ DEMEIOA) 1 THEENE
HDHN TRV, ® £/, Caffhi#E D ACTION
(A Coronary disease Trial Investigating Outcome
with Nifedipine gastrointestinal therapeutic system)
MEBRICB VT, 2T EOmEL N2 b GO
itEZE, EAMEPLOE, FTRBATEOA S, BE ik
IR ZE, RM AT RN OMFIRIRICEEE
B 5N TV (OR, 0.97 [95% CI: 0.88,
1.07]). 3 EEEEICE > TII RN T J & A ki 5
0% VAN AF g WANRY b o W3 ] E5)A/P N Y e N 1
MTHhHs. DFL, a7 2IVTEMNRAE HE
MRENTHBY, FEIOMHRERID, KRR
BN T HMDOIEHER R PLOETR TR ST B ik
7 <, REBEITHTHRELELTZa7 2P
IWEADRBREO 1 DELTHIHTESEEZALN
2.

] A

ZaAT VN OBEOWTEERL, REPE
BRI 2 BB - BREWEITDOWTAS
AT 24T o To ARG, BB, HEEEE, Ca #Epidk
L, MEHENRBREREZROLRN >, 5%
DO PIIVOFERENEFREEINS.
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