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T5 N Aol A A uts 27 3| Diltiazem¥}
Verapamil®] %] & &3} . Ergonovine Echocardiography%
o148 Fa9] ulw AT

Sadiga oA g5 d WAt ad

SHY - UYK - HSY - HUWE - FAY - HAUS
FAEB-HEE-BYAN-YsH-00FF

M 2

A gd e AEg-g 53 FFolLd olFF
voltage-dependent #4525 aAxiite 2z 284 %
o %8¢ ZaAA dRANALE A3l L}
def, 1980WdtH 248 A= Lzl Foig
Q1% BE e 3 (coronary vasospasm)$] X g.of 4zl
o] &5lch, o] ¢AdT-Eof s ~? AFUYAE
o] 5ol fddoll i oA} QJFE o] Dol
+ nitrates A A2} 4 HolYYAFT HAHEL Ao
HE Al g7 dyYsix e, Yasue 52 Holy
YA ZF A5 ol Fol BFHYAEL] Aol Rl &
8¢ u| A nitratesgh-& AHS-3te A FALEoll v
o A gAlg Hgss A et 8l o 58
BEaghu} gleh®, oj2| g RaEe BF 8HFo At
Ao B-8-¢ Yo adtt A EE ol 43 Aoz HTo
Yaboll =98 414}y (sustained releasing) #g 2
AEe] Aol i ¥y Ho| glct,

w3 89 A TEo] WA ER FEH
Az ez gejdg Ay g 4 AREY
HA e 7| Fe R ALEE AfAe] AoEHAUE ThA
o] glor] oMYAl Fe A B A
ol & ztetgul A7bek Aoz A A= A, AN
Aol A 24417 AR E ZHA]HM? ergonovine &
o] HeFQlA] 7 FE 29 Ao STHS 445-¢
71FE2 8 st ARAE R E A= AU F
T oA Fol og A=a e Artell o] AHEA ST

A 401993 8% 30
5 71993\ 9% 21

Ao olFeol Ze WUHEs FAH2E AAHHAY
5}15,13)_

o ATs Y Aol glo] AA=ws ¥} A2
Ak F4W 3% & ol (regional wall motion abnor-
mality, RWMA) 7} 1% al%sta kA 84 A8 4
e AEfe] A A =gl o] B mAolA WYy
AZF FA-E-E WA 2 ergonovine maleated A A=
22 FeA7 HJAFAR F A4S HE5E TA
3l ergonovine echocardiography (]38} Erg Echo)
7hAAE HEtEo 270l o & UAE2 BFY o
Zo} o3 A2 YL Aty 4 e Lo o] v}
Bo] BN e 0| HY Y Uil oz} A& Ao}
o A= ALRF 4 Y& FAY v} Y,

olof Aalg& welq HAF HAEE Ao Ay
Y FFAFAF Sl AS-rsb5E Diltiazem#
Verapamil?] &3 Erg Echo& °o|#3}« u]a |
s AP AAE ¥ sy epoloh,

chat 9 9y
1. Study Protocol

HARRE B4 Wl YUt FEFIAAYE &
Aol Atk Thallium A7AF AA Al 2BF £78 Kol
3, FY 294 A4 BEY £A4F BolAY FA4
7 8ol 2| g g 2to] 70% w]ulelrd, A3 A& &
oFA] (acetylcholine #5HF4 £-& ergonovine 3
FANE o] R AFRE AAY S #HAE F 2
oh2d Al 838 Erg Echooll 4] %4l w38 ¥4l #atE
+ T2z $& $2319 % (Table 1),

Erg Echot o|of #igt Azt e}dsAx] 27 er-
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Table 1. Protocol of the Study

Baseline s Follow-up
iorqnary —| Ergonovine | — Ran(‘iom.lzagxon —| Ergonovine | — ODP..
ngiography Test Medication Test F/U

*: Randomization in case of positive baseline ergonovine test

Group I: Diltiazem SR (90 mg b.i.d.)+ISMN (Elantan 20 mg b.i.d.)

Group I1: Verapamil SR (120 mg b.i.d.)+ISMN (Elantan 20 mg b.i.d.)
': Medication for 4 days and repeat ergonovine test at the time of trough level of the drug concentration
**: Open label extension with regular OPD (outpatient department) visit

Table 2. Demographic Data

Group I Group II p-value

Medication Dll:zlxgifInNSR Verixl)ggldlrlﬂ SR

No. of patients 19 18

Male/Female 18/1 14/4 0.15
Age 54+8 527 0.78
Body Weight (Kg) 617 63%5 0.81
High/Low Activity* (No) 10/9 5/13 0.11
Pure spasm/Mixed disease' (No) 12/7 12/6 0.55
Single-/Multi-vessel spasm (No) 16/3 15/3 0.64

*: Clinical activity was defined according to the frequency of chest pain attack before admission. Patients with chest
pain attack more than 5 times a week was defined to have high activity.
': Patients who demonstrated coronary vasospasm on or near the significant fixed disease (more than 50% narrowing

of diameter of major epicardial coronary artery) were defined to have ‘mixed disease’.

gonovine maleate &% (10mg/cc)-& A &3¢ 25
microgram(mcg) & & A|#Hslod F Fod kel 50, 100,
150, 200, 250, 300, 350mcgel ==& 58 7HHo2
25 Wx] 50 meg® FA819l 3 ergonovine FAHE off 3
Foih 12 2 AR S 7| Eeldr EF A paras-
tenal 3 apical viewel 4] ojmd4 A2 &ul2 HAA e
258 AL Fasigct, AAZA STHY o5 (4
% E& 37h)e] 1mV o|4le] Ay} ‘QUAD screen
system (CineView plus, Freeland)oll4] 4% $%5%
o} 7t & A4 G4 o2 BAACt

Erg Echov} 4ol 7b7]%ol A4l 8t 40% &
229 Z&3le Diltiazem SR 90mg b.id& FI3
£ #(13)# Verapamil SR 120 mg b.id.& Fo3l
t F(I) ez 7k 20984 ro] 407 B8R
Z F 2% isosorbide-5-mononitrate (ISMN) #| 2
(Elantan 20 mg b.id) & %22 AL&34c, 544

He o olAte] okEREgle] GFF5ES) 7 HA
2 HojZ g A7) (o} < ¥4 A Ao) Erg Echo® 4t
H3ted A gsted ofAl AAE BASG Y, FHA Erg
Echooll = k44l 7%+ Zwd i & Felz &
#] (Diltiazem SR 180 mg or Verapamil SR 240 mg b.
id) =4 497 58470 5 AW Erg Echog A 83
Ak,

oz AL HFE 9(NAY AL=gded Dilti-
azem SR A1-88 [ 7oAl 19, Verapamil SR A48}
7oA 2% o] 'hebsled 3 3798 diAbo2 F54a
of ¥ 5l ofA| Hab gl Bl FA3Rct,

28 A

133 1179 442 549 vaE Fisher's exact
test £-& Chi square test& o]- 3191 oA Fo % 4
A% Erg Echo?l 44 wre-§3 2477159 §54¢
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Table 3. Results of Coronary Angiography and Spasm Provocation

Group I (N=19) Group II (N=18)

1. spasm-induced vessels (numbers)
proximal LAD
mid LAD
proximal RCA
mid RCA
proximal LCX
distal LCX

11

=N e O N~
L= I A ]

LAD+RCA
LAD+LCX
RCA+LCX

2. Diameter narrowing in mixed
disease (%)*

s

57+12(N=T7) 59+ 9(N=6)

LAD: left anterior descending artery, RCA : right coronary artery,

LCX: left circumflex artery

*: Mean percent narrowing in total patients with mixed disease (N=13) was 58+10%.

% o 25 Fisher's exact test® A3ty 28 §
A A Pl 0.05 o8kl A% BAA Fod4dE
L

1. i mX}

Table 2& A&} 3799 Y44 E4% Jebd R
o}, @bz} 327, o A7} 5ol HF vhold= 53+
84 ojglch, ISMN3 diltiazem SRo] #ul=l 173
ISMN % verapamil SRe] Foi% [IFel4 diu],
A%, FEEE NEE 7Tz § BEYdEe ¢
AR%E 5 (clinical activity), T5% A4 Ful
59 dEe] S B A4 5 FAH o}t
gdadet, A4 1593 7| 2hEatell FE o] 58] o4
AR A+EF A3 JA¥EE7 2 AH(high
activity) 22 gelslgler] H#5N zgea 279
50% ©l 4 el Ui T F-9joll AFe] FHH A%
E A&7 Y2l o] 2+ mixed disease® 3},
Table 32 2t 79 Aol d&o] Fuig] HFuiy
€ vebd 2oz 379 F 60l (14%) A 5 dzbe] o
Zo] FAloll Fso] £ 438 PE9ol dFo] gUgle
=, Ao A& 2 AL} 214 (49%) & 7}
7 B $BA-EN o) 37% (16/43) 23l A =17} 14% (6/

43)°13ich, F 29 AFF LA BAAH Fel4ol
glsich, A&z Yol FAlo] FHH #AEANN D5
4 gAdxe HF 58+10%eINem e 57+
12%, IIEe] 59+9%= 34] FAA<l Abol7} gdeh
(p>0.5),

2. Ergonovine Echocardiography2| 3™

Table 4+ % Al 93 ergonovine echocardiogra-
phyel A& Aej§ 2lolch, <4F FdA F4ul3$
417 ergonovine 482 M 150484 mcgo B |
To] 13686, II1F°] 157+83megelois EAA A
oj7} 919k (p=0.45),

Elantan 20 mg b.i.d.¢} &7 Diltiazem SR 90 mg b.
id(I%) #¢& Verapamil SR 120 mg b.id. (Il )&
ok 59 5] 24 ¢ follow-up I testo] A} 179 A
$ 19%F 139 ] g d&o] FU=lal ol 32% (6/
19)9] 44 B [IFAME 1845 9964
ergonovine $of (% %ol 350meg) 2 UF #5H
A&Fre]l FAdolol A 50% (9/18) 9] %4d-g8 e
ot fE3ke Abolw YAt (p=0.66), FU4F %A
g 39l 15964 FERAd2E FL24A er-
gonovine %o & Tk 14684 megoll A TR
218+ 75mege 2 2n|UE(p=0.04) F71E vhehiig)
e}, olF 15% 2 77te] A Eale] of Fuie Ea
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Table 4. Results of Repeated Ergonovine Echocardiography Tests

Baseline test Follow-up I test* Follow-up II test'

1. Positive Test

Group I 19/19(100%) 6/19(32%) 1/6(17%)
Group 11 18/18(100%) 9/18(50%) 0/9(0%)
Total 37/37(100%) 15/37(41%) 1/15(7%)
2. Ergonovine dose for
Positive Test (mcg)

Group 1 136+ 86 21055

Group 11 157483 222487

Total 150+ 84 204 +87

*: Ergonovine echocardiography 4 days after medication of initial conventional dosage of slow-releasing calcium
antagonists and isosorbide-5-mononitrate

': Ergonovine echocardiography in patients with positive response of follow-up I test. Doubling of initial dosage of
calcium antagonists were done and follow-up test was performed after another 4 day medication.

Table 5. Results of Univariate Analysis to Determine the Factors Associated with Positive Response in Er-
gonovine Provocation after Short-Term Medication

Medication' Type of spasm No of artery* Activity Site of spasm**
Gl GlI Pure  Mixed Sing Multi Low High LAD RCA
F/U Test 1
(+) 6 9 5 10 11 4 8 7 12 3
(—) 13 9 19 3 20 2 14 8 9 10
P-Value 0.42 0.001 0.17 0.39 0.054

': GI; group I (diltizem SR-+ISMN), GII; group II (verapamil SR +ISMN)
*: Sing; single-vessel spasm, Multi; multivessel spasm
**: LAD; left anterior descending artery, RCA; right coronary artery

2 (Diltiazem SR 180 mg b.i.d or Verapmil SR 240 mg
bid) 595 FHA 33 FAZ A9 198 Mesn
25 ergonovine 350 meg7tal &4 42 vehdigl
2

27| B2 2472 g2t ISMN (Elantan 20 mg b.
id)g 48 % 33273 4% Erg Echool A er-
gonovineoll ¢ HAFUAFo] Fu F7& AHYsE
dioll fod@ shs4de] @ 845 et BA HE
%2{¥ o] Table 50ic}, chskd Hola EA"o
FAY 842 & BEUAST gato] FAlof & AL
2 B4 %o 24389 mononitrate Fofol =
T3 o] gl Yol A& 299 pure
spasmel| ¥] 3] ‘mixed disease’l| 4] ergonovines] 2 &

d&-Fel x<E= Ao o @akeh(p=0.001), #
Halgalel] dA&o] FYE AP FBAFYol vl 8 oA
F% Erg Echodt 44 ubgol g ] zalerl
(p=0.054) o] & Aol T3 HA-EoiA Haty
o} FAlol FH% Mixed diseaser} FHAHEH ol
vid) ZAstgx|ol of BE FEE (p=0.06) X R
Aadgleglel Agd, of Fr1x] g49dol HEFY 2
ded dSel 98 i At HelFHAFTY o
AYEE T oA S % A Y5 Erg Echod] %4 1t
S0l MohE G & oI AR Wkt

3. =} = Ynt
Z7) % B¢ 24 Erg EchoX ¥4 7% #43
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Ao Fodakg Fulz st ol BT 9HY(+
3L 24 A5 379F 139 (35%) oA FEL2Y F
A= FFol A=t dAgk ol 2lsh AUULE &
A A2 A Te Fabe S DAEA gk F
Eoj wre e [ 7oA 60, IITolA T2z ool u
E ol gigden (p=0.90) tiut 23 Erg EchoAt
oz ZgAAe Fojakg Fule & FaEolA
Erg Echo?} §4olald] A& vlsf FAA o2 Fo
& F51ato] Qldck(p=0.01), 3H 775 FEol
Wyl o5 1395 87 (17 64, U 29)& 543
o wixst sol YEgge|Ad A3y &2 isosorbid
dinitrate spray A<} prn Fol2 @ FH o] 73]
Adn FEWY s B A (>5/week) 292
Eolgkg Lola otA 43 E 3¥E nicorandile] -t
nifedipine ¢ kA% 7170l ol F 59 ZFE
Verapamil SR %438 [I¢ 3459

ZANE [ -Foll A WohE Fabgo] BAHA 4
gkont Mol wrl Ao} 20, Al wiu] Bl &
Hzo] 7} 1eil4 glo] c}E ofAlm upFofolut HYct,
AZ [ FoliMe 27170 5o F524o] FEAU
ALl o qla Fobg FAHA Y HAYEA o=
gt HFe A4 392 F5 =48 A8l 4 &
802 Verapamil SRY A<=l Fois} grbssl
AoH(p<0.09),

I &
L HolypidEel 4 RAE N EHHY

T AYFAEol HEHAH o7 Wely YA Fol
AHgs 22 19703 H E, 1980 2 FEidch, o] A7t
A gAATFol A FAL7 ol o HEHY A A T
2 we}l A S-S HolFYPAF FEoll ol HGE
&3 7} glgo] ol a5l nitroglycerin® #%9] @3t
€ agder AN & Udol deiA AkriEe
239 AxolgiAat FEA] AL A Aol
A ske Atefoigicl, ZEdaAlEe AxE UFH
REe EEER YEF AEe FEUR
nitroglycerin AH4 A& 7T 2 3o A% &
2AEol A 24417 AR E 72 E F3tel B STH
o] Aol duh} 71 E = x5 A o e 3
FHY o] g gAdF AS FEEsidEs 2

ARl AAE il AEH o] WAL lydle o
Aol EE QA Hrtg & o delFPAF A
& Aol Ata skt As g Wy F34se,
Az JAFFErt Sk T3 AdF o Wt
T4 gl o gAE EAEuFol AET Hlek Bol F
Eulao] wix & 7[Fo g st YAl T-Fol S5 4
gl A o2 A s ek,

olel§t AL TH3} st ¥ AFAEL o]F
B E5tod ok (placebo)H LFAEA FoAE
ol & ulE-3E cross over study® 44| st ot
o] o34 A=l &2l BEE WEte FHE T
Balx] Eagen] flokfo Y7iEate ATHEEA
o] W& Aol ZEHYA FAF E re
bound phenomenone] A A"l FalAHo g #7159

O

ARl o b e ZgATA Y AFcga ol B
A Add o 2 E3HE QAE 4+ e AAEol Al
AERT AAZ ol E ebAle] Sk )l &o] Hol¥
YAl 252t o TE A e LR WYgiR| g,
Az e oA e B vlashe del glejAe A
£517] 7} o) 2l-f ubtl o] & 4 Qe

Montreal Heart Institute®] Waters 52 #5]
% f4el 32 oFAl ergonovined Y HFAS Al
of 71 &5 AlHEAY] STHS 45o] AFHAF o
g A28 8 g 2 AekA ld sl e R o] & o] &3fo] Fof
| okdle] gl el] Agdoz HA% QT F
A3 w} glcds® o] F2o] ®iel] wEw ergonovine
test7} S41Ql 744 4ol Bl vis A2 F4
F %42 Wl =1} nitroglycerin A 8tA AL&3l 47} §-2
37 2 o] ergonovine test®] 73 EFoio] o
A7 zhel & e oF 4 ek EE Aol o
sl BEledEs) AodAql dEfuae] Al
B ekl s 4+ Y AAA T hE AZ] ¥
F 5= 37} ergonovine test2] 7ol d3kg v|AH £
A A=t BEWASe] Ak WA A 222 <
AstA & 4 e B H ] A o] BYH St
alebdd A4 M2 o G5 adE vwsle o
off f&3H4 A" 4 leelet AsET,

FEAY AFUFA AYEE B¢ dA4ATE
of olell, Als e oM FFoivt A2 &
3 Al s e AR R o) L& A szt gl7] Aol

_‘
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HE R FLAHQ o]k o £330 wA Pojrdo]
G o8 d F4HEF o] 4(regional wall
motion abnormality)-§ ol4% A28 e Acirs|dy
ol Hol Mus|x gle AAoelct, FFYAZ o
AP Arhol] YoAME o] AHe] Exoz o
HA AdsAte]l STAHY Ago] dojrpr|Aol H2e
2 7155 JAAHEEEY Fhol A AAY 4 Yo
A23EE dF ALY £ e BoHql ez B
IEI Y, B =Fol A& ergonovined Fof 3
71 %3 o] W A 4] & -& 7} (ergonovine echocardiogra-
phy) £ o &3] HEd 2o oA & Yol A%
HE oAl EY AFE vimstnz} sk,

2. MUY wades

oldAx o] AFolA BEFHAS g A=HY
ol dfel]l A7} Qletx Q1F " ZEATANEL Ao
2 E3] o]&= = nifedipine, diltiazem % verapamil
FoR FFol 3 L 439 FokE S ¥, Fod o
3 #AE9 #F(compliance) ¥ meigw] 1, 2319
Egogys 283 A5 ¥ 4 ooty ol g4
9 2B & =fo] & FHelzbe FE& shui,
Ay g dAst Jael 298 e 1980 F
W12 Hef AT AT dA fielels 78 4
UE Aoz diltiazem sustained-release (SR)# 3}
verapamil sustained-release(SR)#¥e¢| U=t Diltia-
zem SRE TE-84] 80% Ax7} A F459 7t
€ F3}HE first pass§ A3 40% =7 AAE A
=3 5] Fellel AR 60mg qid E43E A
3 Auty 120mg bid.el ¥ 8o] F U3 bioava-
ilabilitys} 33 #3558 ZE oz oeiA gl
oab Zolrt vt AL H2¥FFE S99 A7ke.
2 Felle] HAw 2~3A 791wk MU¥ L 6~11412
of £8El+ Aee »wuslyw ¢rb® Verapamil SR
£ FAREE 0% A=t Fasi 20~35%7F A4l
THEA =g, 94 FaAe FAEH vsH
bioavailability % H1¥F 557 214 4 glor £
|3 7~9A7H ¥FA 2 Fr e "o, £
Aol 4] ALg-5 &L diltizem SR 90 mg b.i.d.g}
verapamil SR 120 mg b.i.d.cl3it},

3. Ergenovine Echocardiography® ol 88
Z8um

Aol HAEL 44709 B3 FEREF
A Al9 4 Erg Echo AL %-3lei ISMN# 3] Fof
g % Auly 24l 3 A (diltiazem vs verapamil) 2]
LAY AAETSE dE4olie $4E + U
v}, Diltiazem$ 848 170l 78% (13/19), Ver-
apamilg %28 1174 50%(9/18) 7} &A% Erg
Echo# &5 #o| fbsi=] gko} Diltiazem SR
Edst o & AL gt FAFG Frel4el dA
5= eksklvt(p=0.66), c}ut Erg Echo® #4543
3] A Rge R Ay 2HHAL 35, F5o A
Y2 ol [Tl of B ool Fopwde] glola #
AEgH oz 3t FUHFA VL 9 3 Wt

el Yy A Foll A A=Al e B4 wte} 22t 2
FRGA A LA A2 Aol 4 gEE o]AY
BagoME AeolE 4 Ao, 19819 Kimurag)
Kishida®] ¥ a0 wl2w]* 286d)e] HolH g AS =l
Zoll th#] multicenter trial2 nifedipine, diltiazem
% verapamil 515-Fofo] u}f Fo-5 A4S A+
oFA Fo 3 ol FE3te] Ad doj A Yt &
o] nifedipine §o 7 (N=149)el4] 77.2%, diltiazem
5ol Z (N=87)0l4 80.5%°] 1= ut verapamil o F
(N=28)2| 7% 10.7%°l £33 TUE ARolete &
FAGA ] atg A7t AoldE AAHEE 8} U
Ergonovine-® FAtsb] AlA =& A8 § Waterse] B
el 2 3® Uk 273 9] #A-Foll A3 ergonovine
€ o] &% B-5Hd Z4wAAE nifedipine (20 mg q.i.
d.), verapamil {160 mg t.i.d.) % diltiazem (120 mg t.
id)& 347 841715 Al %Y 77 nifedipine 27
w5 11938 (41%), diltiazeme 109 (37% )il 4] 25
d&o] oubsigl o v} verapamil- 2 87 (30%) ko] 2
oA & 2}7t Babslo] o] & A S Ao} 7 Fa}ol A
AE A2 o2 A Jebd £ &€ A4k 53 6
3o Aol e F A H4F BEPAdSe] gAY
ek vl x) & oAl ol § A&t & o) glglon
ol & A% 219 FolM ALA TF FASE
BRd A2 79 Foln mohd Tl e AN E &
W ergonovine Fofgko] <kAlel] wiel 200 micro-
gram °| 4 ite]7} e},
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HFHAE ool Qlo] 7359 BgHYAFTY £3
7} Ao) &t 71 "ol A = ol Aol HyEl A2 ol
o}, ogk o] Fo] AxBozRe] AF RO 2o
g A Jded FEH R Y geAPgAR
¥R HAgk 2 et z4do] Aoldhe e duA
glo] o] &Qlet kel Aolehis 97de] l& ot
Z, nifedipine® dihydropyridines 2 %-¢] |34 <f
% o] & verapamil # diltiazem & 7 7 phenylal-
kylamine % benzothiazepines A &9 ofA|Eol2E
7t #gAle BN $E 283 ohE el A o
T &t g2y dfelet, ol AR o= g oA
o AFHAE At AFAS) 53 4% FE 4 £
Aoz AAsr] Al o FEUgHAE dAsAY
& Folehe o) A Ha gos AA At
A 2 BgAel dFE L gk, & dFolA xH s
of T E i bR gAY 45 AEE F 4 UT
Zole}, & Aol ZgZ A 2 isosorbide mono-
nitrate (ISMN) & o] Aw3l3l7] diFoff o] A9
A% at-go0] 3] verapamil Fof FollAl 283t 2=
FH77 & FEate] Z 2R Yv #A57 H
obdE 7HeAE Az B 4 Ut skRat ob=7tA|
verapamil®| 2FAl 4§ 28 ofF 2 ISMNe| ¥ 15 H
< glon E dtolA 4EY 5 FHYsA] 4
Az #lg 7} i

EA=al ofeo] Aty ZgA g el ISMNE R4 3
2 Erg Echo® FH4AeEE A% Hedd3e] &
#A o2 dwsie| Erg Echorl §422 & #$7}
1ol A 139 (78%), 1104 99 (50%) 2 Felel 2
FA8A BE5Foirjel Waters 59 Rish wa®
w23 5 obA o] 3 E E ¥ ¢ U}, FEFo
% 24744 Erg Echooll4] A& 02 gh-gmof o]
Fusle b F8% 842 BEHY A AEHAE
o] FAlo| %l 49 ‘mixed disease’s & <+ itk
ol 7% YA Hrr ¥ Aol ciAE #Hat
o A% ¢5Hs A ThalliumE o &8 3F
scany S40lojA stEe g v AT EE FE¥ A
o] g ohjeta Alsl FEoen, A AEY
4 WA FAYEE 58 10%2 2F 70% ©

73 ol o] doiwut ool v|sl ‘mixed disease’
ol A% BAEQ o] GAE FEUFHE EFAHo
o upslx] &8 rhg4de] 2k e o 4 YUidh =2
o] o, 4, A FEUate H4E 7FoEZT #
FHAE 55, A FA AAE Erg Echo 7 Ak
A gfAjub-2-8 544 ergonovined) Fod#k @l o]
Yo HAY AS 5 FEA R A ZE 9w
AA AAEA = ZH,

w3 =7| 2o oA FolF F3 744 Erg Echod
AdE A7) FANL F FEEHAE o)y A +
Ut dAlrde] HRE AFEYEd, & A7l ST
N Y7k A7} F ASAQ] Tl 13t F
Bol A3 ol g 48l 1 wbr] 34 Erg Echod
BEiedZo] fobsiolnl 157 F 993 (60%) o] a2
Z F5o] U whH FokF ergonovineo E gl o]
fkEl Al ekokl 229% 4% (18%)nkel F%ol A
o] BAIA Al Frel el A= (p=0.01), ¥ ATlM=
17| 7ke] kAl £ & ergonovine2 E ¢iZo| fubxd
ZgddAd e F43%¢ F& Feln Erg Echof 4t
A e ed 19-¢ A 254 Erg Echos}

4. & Aol MY

7hg wlx AAElojof & H Mwy HFALA wl
=578 grhg Aol ojz ISMN A4 & & =t
& Aelr}, o]+ ergonovined o] &% wjHHE Q] A}
£ Al gsloof dle B o TolM BFEY Hofog ol
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Efficacy of Two Sustained-Releasing
Calcium Antagonists (Diltiazem vs
Verapamil) on Coronary Vasospasm:
Randomized Comparison Study with
Ergonovine Echocardiography

Jae-Kwan Song, M.D,, Seong-Wook Park, M.D.
Soo-Jung Je, M.D., Jae-Joong Kim, M.D.
Young-Cheoul Doo, M.D., Won-Ho Kim, M.D.
Jae Yong Chin, M.D., Hyeong Ho Kim, M.D.
Sang Sig Cheong, M.D., Seung-Jung Park, M.D.
and Simon Jong-Koo Lee, M.D.

Department of Internal Medicine, Asan Medical Center,
University of Ulsan, College of Medicine, Seoul, Korea

Background: Detection of left ventricular regional
wall motion abnormality with two dimensional echocar-
diography during ergonovine injection (Ergonovine
Echocardiography: Erg Echo) is a useful noninvasive
diagnostic method of coronary vasospasm, and as it can
be used repeatedly, comparison of the therapeutic effi-
cacy of the prescribed drugs for the patients with vari-
ant angina may be possible with this method. The
purpose of this study were to compare the antispasmotic
action of short-term medication of two currently avail-
able sustained-releasing (SR) calcium antagonists (Dilti-
azem vs Verapamil) with Erg Echo, to investigate the
factors determining the drug efficacy and to determine
if the results of repeated tests of Erg Echo after short-
term medication correlate with the clinical response.

Methods: Forty patients with angiographically-
proven coronary vasospam and positive Erg Echo with-
out medication were randomly assigned into group I and
1I. Diltiazem SR 90 mg b..d. was prescribed in the
patients of group [ and Verapamil SR 120 mg b.i.d. in
group II. Isosorbide-5-mononitrate (ISMN, Elantan 20
mg b.i.d) was commonly given in both groups. After
medication of 4 days Erg Echo was repeated, and if
follow up results were positive doubling of the dosage of
prescribed calcium channel antagonists (i.e. Diltiazem
SR 180 mg or Verapamil SR 240 mg b.i.d.) was done and
the second follow-up test of Erg Echo was performed
after another 4 days. Clinical follow-up was done with

the dosage of negative Erg Echo, and during 9 (+3)
month follow-up period one patient of group I and two
of group II were lost and final analysis was done with
total 37 patients (19 in group I and 18 in group II).

Results: Among 37 patients with variant angina, 32
were male and the mean age was 53 (+8). Sex ratio,
mean age, body weight, clinical activity of variant
angina assessed by the frquency of chest pain attack,
number of spasm-documented coronary vessels, dosage
of ergonovine for positive response in baseline Erg Echo
and number of the patients with concomitant fixed
coronary stenosis were not significantly different
between both groups. After 4 day medication coronary
vasospasm was not provoked with ergonovine injection
in 13 patients of group I, and the positive rate of Erg
Echo after medication was 32% (6/19) in group I, which
was not significantly different from that (50%, 9/18) of
group II (p=0.66). In 15 patients coronary vasospasm
was provoked with ergonovine injection despite the
medication, and ergonovine dose for positive response
rose from 146+ 84 microgram (mcg) to 218+ 75 mcg with
medication. Patients with ‘mixed disease’ (coronary
vasospasm and concomitant fixed disease) showed
higher positive result of Erg Echo after medication than
the patients with pure spasm (p=0.001). During open
label follow-up of 9+ 3 months, there was neither case of
acute myocardial infarction nor that of sudden cardiac
death. Recurrent chest pain with medication was obser-
ved in 6 patients of group I and 7 of group II (p=0.90),
and recurrent chest pain during follow-up was more
frequently observed in patients with positive Erg Echo
after 4 day medication than those with negative test
(p=10.01). In group II medication was modified to control
the high activity of variant angina (chest pain attacks
more than 5 per week) in 3 patients and verapamil SR
was withdrawned in 4 patients due to side effects (2
cases of impotence, each case of constipation and
peripheral edema), while there was no case of drug
modification or withdraw! of diltiazem SR (p<0.05) in
group I

Conclusion: Although there was no significant differ-
ence of short term medication on prevention of coronary
vasospasm provoked by ergonovine injection, during
long term follow-up of variant angina, diltizem SR with
ISMN was superior to verapamil SR with ISMN in
control of chest pain and absence of side effects. Erg
Echo after short term medication was useful in compari-
son of drug efficacy, investication of the factors affect-
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ing the effects of the prescribed drugs and prediction of
long-term clinical response. Further study with more
patients would be necessary to determine the correla-
tion between the results of Erg Echo and the clinical
response to therapy.

Key Words: Variant angina, Slow-releasing calcium
antagonist, Drug efficacy, Ergonovine
echocardiography
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