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Clinical, Angiographic Characteristics and Long-term
Follow-up in Patients with Variant Angina

Seung-Jung Park, M.D., Seong-Wook Park, M.D., Jae-Kwan Song, M.D,,
Jae-Joong Kim, M.D,, Tae-Won Kim, M.D., Young-Cheol Doo, M.D.,
Won-Ho Kim,M.D., Duk-Hyun Kang, M.D., Jong-Koo Lee, M.D.
Department of Internal Medicine, Asan Medical Center, College of Medicine, Ulsan University,
Seoul, Korea

Background : Several studies from western institutes were done on the clinical characteristics
and long-term prognosis of patients with variant angina. In these reports, 61—-92% of patients
had significant coronary artery disease, and survival without myocardial infarction at 1 year
was approximately 70—83%. These results differ from our clinical experiences with Korean
patients with variant angina ; however, no detailed study has been reported in Korea. The
purpose of this study was to describe the clinical characteristics and long-term follow-up data
of our Korean patients with variant angina.

Methods : Two hundred four consecutive patients with variant angina(M/F ; 166/38, mean
age 53+ 10 year) were included. The diagnosis of variant angina was made by spontaneous
spasm in 53, positive intravenous ergonovine(iv Erg) provocation in 52, intracoronary acetylcho-
line(ic Ach) provocation in 55, simultaneous iv Erg and ic Ach provocation in 48 and bedside
intravenous ergonovine with 2-dimensional echocardiography in 33. The clinical and angiogra-
phic characteristics were examined in 204 patients and mean 1.5 year(6 month to 3.5 year)
follow-up could be done in 165 for the evaluation of long-term prognosis.

Resuits : The Korean patients with variant angina were characterized by relatively low preva-
lences of significant coronary stenosis(25% ), myocardial infarction and rate of cardiac death.
Futhermore, survival and survival without myocardial infarction for the entire group were signifi-
cantly better in our observation(1 year survival without myocardial infarction, 98%) than in
other studies. During the follow-up period, 4(2% ) out of 165 patients died, 1 developed myocar-
dial infarction and ventricular fibrillation occurred in 2. Three of 4 death caused by stopping
medication abruptly. Thirteen patients were angina free after discontinued medications during
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the follow-up.

Conclusion . The overall prognosis of variant angina may be better in Korean patients. We

believe that less severe coronary atherosclerotic disease and a high rate of treatment with calcium

blockers may have contributed to the lower rate of cardiac death and myocardial infarction

on our patients compared with those in previous studies.

KEY WORDS : Variant angina - Clinical characteristics - Long-term follow-up.
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Holdy §A)E(Variant angina)©] 1959'3 Prinz-
metal Vo] 9J81A H& MEH o] FA7 vt E
%S EXog 3a, FAFH AFol L T8
Bel7)xgde] g8 olFz HFFEY A& A
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43 54 2 #e89zxd9Ld 2 ANFHEF
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NP LAY AALAHI FFHAS &
FdgAbe] oA dFo] fd WHolFPAF
171419} BFH G F o ergonovineFFo] 3
AZEHHAAZ AFo] FXH 339 9] FRH(FE 204
of, /o] 166/38, et AH 531 10M)E Ui
JAEA L AEUZGLAE EN3tn B 1.5
(670 ¥~38.51) Bt A FHAZ 3 2
Heo| A7 e dAsA

1. Acetyicholine(Ach)0ll 2|8t ZtEaoix Figt

BEHzEE AP Hox 3d FUS A¥W
A A BF Fokg FAHAG BEAY AchS
Fod s $A4 AR AHA AFAEE
B 5582 A& A Fo FESL T3}
Atk Ache 20ug, 50ug, 100pge 0.9% 4GS
3|3l 5cc AER TEY 20%o) HAAAM HA
THFA Ak Ach9) FEFA AL 47 7
2o 2 3on, AUy FoF of Foll 4HE
R AFHxGS WESIh FEHE BT
F& AchFoo] s §F5 & AA=HsIL F
ghe Ay AFol dolute B2 A vHFig.
1, A). B5HAZo] fd=H FulE nitroglycerin
200uge HFHHEZ Fo3ch

2. Ergonovine(Erg)0il 2|8t ZSHoIx R

Ergonovine maleateE 50pg, 100pg, 200ugd] &
oz dAHor FYso Yoz FA3HC
EgFo 3% Fo] AHE @ #AFHXYFS 5
Al R dALY] B#3L BEHEg AW
75% ol’de] WAAAE HoldA FEolv dAdx
W3 E Holy A9E JAoz dQkFg 1, B).
A #FHAZFo] {FUHE EutE nitroglycerin
200ugS #FHAUZ T3ttt HAF delayed
responseZ W A]3}7] 913 A] nifedipine 10mgS 4
5o skt

3. Ergonovine Echocardiography0l| 2|8t 2=
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Foste AHdA #FHzdE Adstd FFa
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ox
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Fig. 1. Multivessel coronary spasm in a patient was documented by acetylcholine(A) and ergonovine(B) provo-
cation. A : Left anterior descending and left circumflex coronary arteries were totally occluded(arrow)
after intracoronary injection of acetylchoilne 100ug(LA2). B : In .the same patient, 20 minutes later
acetylcholine test, right coronary artery was also totally occluded(arrow) by intravenous injecton of
ergonovine 50ug(E1).

echocardiography(Erg Echo)& Al33lit}. Erg
Echo?] A3 ergonovine maleateE 25ugHF-E] Al
zZ+3le] FFo o] 50, 100, 150, 200, 250, 300, 350
pgol HES 5% BFHoR FF3 FF Ak

Erg FUF 3&rt 126 HA=E 2 oA
AZSHAEE o83t YL T4 EFFH
F5E 7ISd9eH, FF5 AFY K579 44
g, AR = ZAIE A A3 Erg T4 F-0ll
7129 oldA AzxooolM FaH FAHAW
EZN7 BRHAAY HAA=ANA STTHY W
317} 9128, nitroglycerin ¥ 2 A& E W3IS0
AHA L AAEEE 3+E 2 AAe 8
o2 FASFAG?

4. AEXE U FHaE

#5Y FHo] THE ZE FANA DEATEA
(Nifedifine, diltiazem, amlodipine)$} nitrate#] A &
95 32 HE ROt FEFA F9 F59
HE g #E3 GEY FAFS T4 234
H9% 1~g tFog F59 v L I
<l Wsls 3 #FsACh
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1. 83 9 A
AA FBE FAZ 3= F

rO
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27} 18540(91%)

1

fom, RFolyd Ay EFAA FAFES

sa3ke Ae7 16191(79%), =& FEo] T

dE 2S¢ 9501(47%), 59 BA=H FAo]
ot A$E 3549 (17%) At Nitroglycerin A
34 A2 A=A 120915 959 (79%) A A
&% F5 249ES BYY F59 NEE F
53] o]}e] e FERAS dodle A= 414
(20%)9ch ¥ 2 AA=AH ¢o 2 HSEH
Hol g ﬁ’e]’wi A 5 AAJD B$-7F 1189
(58%), BAY FAFoz F@F A7} 509
(25%), 3 JAZF 594(25%), v1ZE FF 10
A(5%), 4SBT HEE o7} 204 (10%)
Aok fFJAAZE Fdol 1314(64%), Lo
1119 (54%), F=1o] 134(6%), AUFTY 1=
g o] 1384, F cholesterol X]7} 240mg% ©]’3< 7
$71 16412 BT F cholesterol X|= 187+ 37mg
%3, HDL 41% 11mg%, SAA%Wo] 182+ 115
mg % 3 tH(Table 1).

2. MANE, Hoter ¥ 2FHs51HA 2A

71A AR o] AL B 97} 494 (24 %)
2 H|5o]FQl ST-THS WS
(6%), FAAH A27A-& B A9/} 114, STH
31730] 4d], STH As< 2 A$7 6d, T
A2 B B9t 16a(8%)ATE ALY 71HF

Bl AL7) 129
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Table 1. Clinical characteristic of 204 patients with variant- angina

204 Patients with documented Coronary Vasospasm

Angiograpahically documented
Documented by Erg. Echo
Age(year)
Sex(M/F)
Clinical Manifestation
Typical variant angina
Unstable angina
Stable angina
Myocardial infarction
Atypical chest pain
Chest Pain characteristics
Frequency of pajn(times/week)
More than 5 times/week
Rest pain
‘Midnight and early morning pain
Effort pain
Pain related to alcohol ingestion
Prompt relief of pain by sublingual nitroglycerin
ECG changes during pain attack(n=143)
ST elevation
ST depression
T inversion
No changes
Risk factors
Hypertension
Smoking
Diabetes Mellitus
Family history
Total cholesterol>>240mg %
Triglyceride
HDL cholesterol

171
33

53+ 10(34—81)
166/38

118(58%)
50(25%)

5( 2%)
20(10%)
10( 5%)

3.8+42

36(18%)

185(91%)

161(79%)

95(47%)

35(17%)
95/120(79% )

23(16%)
8( 6%)
9( 7%)
98(71%)

111(54%)
131(64 %)
18( 6%)
13
16

182+ 115mg%

41+ 1lmg%

Erg. Echo . intravenous ergonovine with 2-dimensional echocardiography.

ECG ! electrocardiogram

0 10 20 30 40 %
Fig. 2. Diagnostic ECG changes during (A) chest pain
at bedside, (B) Holter monitoring and (C) Trea-

dmill exercise test.

F5o] 24T v 1294% HAEE AIRE F
27t 14342, 1 F 23 (16%) o A STHS F5&
BHon, sTH 3t7do] 89(6%), To G947t 9o 2
F5A 9ride HAAx EslE BYd F T 40
o (29% ) At} Holter monitoring A3 3 4693
X 64(18%) AT &7 dFE A= 9
g A F AU T H3HAHTreadmill
test, Bruce protocol)&= 5 12409 A A]3P 3}
23 (19% )0l A FAANHSE BPom olF 149
Ae Ag sTEY 45g EAtHFg 2).
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3. =
BFY 29288 B4 & AY A A (no-
rmal or near normal) & 2 Q] 37} 15241 (74 %) &
50% wvlgte] 714 Ago] 1A ™ (near normal)
A7 7491 (36 %) AT V1A AU FAYH S Hel
A€ 524(26%)2 ©AdEHAF] 469, T
#dFo] 6o ATt M HAFEE 70% ©]31<
7t 439, 70% o] A9t 942 HaE
AP e 34+ 17% 3tk BEANzG FA] 554 (26
%)l e 2 A< #5 ™ A Z (spontaneous coro-
nary spasm) 2 X2t} Ach® Erg FZHALE 2ol
A &3 B$-7} 489 (Ach ¥Hg-o] FAoln Erg
APZE 490 97 139, s5dol e $E
Bk w5 okAolrh), Ach S AAM A3 E A
§ 559, Erg frd AT Alg B 97t 520 Aot

Ach §27Ab] 289 Ache] 4L FIAFo] 71
+ 34ug, FHFTWO] 47+ 24ugoleH, Erg
AAbel A8 ¥ Y2 H 158+ 98ug ol dA=
i BA %—_%9_ 34% 4971 1679 (82% ) A Th

s
AFHE A AH=sE #EF 5 AYd 151
o A gnde AP WsE doAd

ZA$-7F 10241(68 %)% STA Asg HA 7397}
67 (44%), STA 8174 ol 229(15%), TS JAHE
Hel A$7F 134(9%)Qrh.
BEHxder AFHUASE @
BeE 17192, Achell 9§ 4
98l % 460] (47 %) ol Al C’r%lﬂ] &5
do ZHk(Fig. 1. 4

‘}{N' Jﬁ;
g
)
D
j

AaEe T
(Table 2).

Table 2. Angiographic documentation of coronary spasm in 204 patients with variant angina

Extents of coronary artery ‘disease
1-vessel disease
2-vessel disease
3-vessel disease
Normal
Near normal(<(50% stenosis)
Severe stenosis(™>70%)
Mean degree of diameter stenosis( %)
Normal LV function
Spontaneous coronary spasm
Provoked spasm with Ach(i.c.) and Erg(iv.)
Ach(+) and Erg(+)
Ach(+) and Erg(—)
Provoked spasm with Ach
with Erg
Requirement(ug) for spasm provokation
Ach(i.c., lefy/right)
Erg(i.v.)
Multvessel spasm documented by Ach
ECG changes during coronary spasm(n=151)
ST elevation
ST depression
T inversion

No changes

46(23%)
6( 3%)
0

78(38%)

74(36% )
9( 4%)

34% 17

184(90%)

53(26%)

48

35
18

55

52

711 34/471 24
158+ 98
46/103(45% )

67(44%)
22(15%)
13( 9%)
49(32%)

LV ! left ventricular, Ach : acetylcholine, i.c. :
Erg ! ergonovine maleate, i.v ! intravenous

intracoronary
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4. B89 HIT7l 53/F Olcz2 52 &4
TE = ERZEel EM

FE0 wins} 53)/3 o]l FE 419(20%)

Aok HFdHL 53+ 1042 gAHoRE FX

71855 g FAste EHHA FFol 399
(95%)2 2L (FEY W=7} 53/F vl &
) o) 83% o] HlE] oo UA BATHpP<0.05).
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Table 3. Comparison of clinical and angiographic characteristics between patients with high disease activity

and with low acitivity

protocol2 AP 3FH 2T stage 194 FAANHSS
Bl 97} 34, stage 2914 7o, stage 31| A 84,
stage 491 A} 597} 242t oFAdutg-&
160 A STAHS A4S
A s tage 4°ﬂ"‘] °§”B"—°~% Bgon, F 53
g4z #x=
°3"7*‘° 50% wlvte] 7]AHQl WHEkE
zt= Aol A A (near normal) A&
59+ ;f]li o])é—x—l [R=R ;q
4E B A7 1201(48%), EHRHINS
o2 Jepd 3971 43% 2 2T (53 AL
L3010 #AP) 9] 13% 9
H(p<0.05). F59 FHE =343 FF°l 5222
HlsjA gen, F59 s
AL7) 35% 2 HETFS 15%9)] H)
A BRH(p<0.05). EF FEEFA o] STHO]
2T 17%] ¥l3A
BAtH(p<<0.05). HERZFLZAN 50% ©]
4 A Wol gl Bt 1091(45%)E d=
9] 22% (24/101¢]) 0 HlE|A S]] YA BhoH

ol ¥

S ES

e

flo

g
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HETF9 34%9)
53)/5 o]l

BeEE
=B

S o

RS 2w

A7t 31% 2

Patients with

High acitivity(n=41)

Low activity(n=163)

Age(year) 53+ 10 53110
Frequency of chest pain 7+ 6** 2+ 1
Rest pain 39(95%)* 136(83%)
Early morning pain 36(88% )* 109(67 % )
Effort pain 16(39%) 69(42%)
Clinical manifestation
Variant angina 21(51%) 91(56%)
Unstable angina 15(87%)% 35(21%)
Stable angina 0 5( 8%)
Positive Treadmill test 8(20%)* 13( 8%)
Positive ECG changes during evoked spasm 9(22%) 36(22%)
Spontaneous spasm 9(22%) 44(27%)
Coronary angiographic findings
With >50% fixed disease 7(17%) 45(28%)
With </50% minimal diseas 21(51%)%* 49(30%)
Essentially normal 13(32%) 69(42%)
Requirement(ug) for spasm provokation
Ach(i.c., lefy/right) 70+ 34/47% 31 71% 35/47% 24
Erg(iv.) 150+ 88 160+ 103
*p<0.05 **p<0.01 Ach : acetylcholine, i.c. ! intracoronary

Erg ! ergonovine maleate, iv . intravenous
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Table 4. Comparison of clinical and angiographic characteristics between patients with positive treadmill

exercise test and with negative test

Patients with

Positive exercise test(n=23)

Negative(n=101)

Age(year)
Frequency of chest pain
>5 times/week
Rest pain
Early morning pain
Effort pain
Clinical manifestation
Variant angina
Unstable angina
Swable angina
ECG changes during pain
at bedside, ST elevation
ST depression
T inversion
Spontaneous spasm
Coronary angiographic findings
With >50% fixed disease
With <50% minimal disease
Essentially normal
Requirement(ug) for spasm provocation
Ach(i.c., left/right)
Erg(iv.)

67+ 33/38%17
140+ 120

52+ 9 53+ 10
5% 5 3+ 4
8(35%)* 16(15%)
20(87%) 85(84%)
18(78%) 72(71%)
12(52%)* 34(34%)
12(48%) 63(62%)
10(43% )* 15C13%)
0 3( 8%)
5(81%)* 12(17%)
1 6%) 5(7%)
1 3
4(17%) 25(25%)
10(43% )** 24(24 %)
5(22%) 30(30%)
8(35%) 47(47%)

71+ 34/48+ 25
161£102

*p<0.05 **p<0.01 Ach : acetylcholine, i.c.:
Erg . ergonovine maleate, iv intravenous

(p<0.01), B P BAFo] go] FHAASo] 20
At GERAES B A7 3 (13%) Fon,
AZ9 Wit FASYA} 140], $THEHo) 11
dz hz2F zto)7t At (Table 4).

Nz
e AFAAEHE AT Foll= ZE
A ¢} nirae A A E GE 5L BT Fo5Qo
BE 1.58(6701¥~3.53)
FHJFo] beRon, olF 4¥(2.4%)°] AHER
on, 134/ (8%) M= FAAE 7INF FER
g 98 £ ddth 1548 FH7|NE YEEL
98% Qor, Az} 4 B AFHEIY 50%
migke] 7]AAHQ FAYWE Ho Ho] FALR
BEM2P A% near normalE H #ARLS 5
% A H(Fig. 4).
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nitroglycerin 4358 P2 & I 2 v
FEykg-o] F2) gogrk FEHo A 71AHQ
FZol AAY BA 6ol BFAFTHEFEE
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Time : 16:49:15

12.86mm/sec Smm/mV

Fig. 3. Ventricular fibrillation was documented by 24-hour Holter monitoring after stopped medications for
the further evaluation of coronary vasospasm in a 72 year old male patient with frequent resting chest
pain. Coronary angiogram under the antianginal medications, was essentially normal. The ECG monitoring
showed underlying rhythm of atrial fibrillation associated with marked ST elevation and frequent PVC's

just before developing ventricular fibrillation.
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g —— Minimal coronary disease
A 804
T T T T T T T T T T 1 (months)
3 6 12 24 36

Follow-up Duration

Fig. 4. Sunvival without myocardial infarction compared
between the patients with normal coronary ar-
tery, near normal coronary artery, and significant
coronary diseases. Survival curves were constru-
cted by means of the standard life table analysis.
There were no significant differences between
the subgroups.
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ol 84xrt @& &Aoot I F5Y
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1. ASYARO| YWe|7|NMo2M XHMLHT| A E
(regenerated endothelium)2| 24&t

AEHAZe HYr|He A&AEAY 71FF
ofoll o3 FAZH7|F9 o, o] FUAIE A &9
3 F474A3Fe] JYPd Y FA2HA #HAl
WSS BEAQ ez AYF & o}y
o}z AF&s] W ol fivtn E & AT
7o WA EE Furchgoud} Zawadzkiol® <3}
yaoEAd g ojih-go] HEE ol ¥ite
7NAZNZZ v G| ZA FxEo] giv)
AAZ FEA] PIAHNEE FHEAE o &3lA
AAZ 739 serotonin FYoll A HE &
F24k2-8 HolA H &, o] serotonino) o3k
W HEe FEdx axrt A4MEH7] dEo=
Alg F AW, HTE dFHogE 1
et 1X8F ¢ deHFA4EE Fo du9
71413 £ Tl 93 FFANHAHE ] mrnover7}
Z7VetAa A WA X9 R o] o] FA XA H=H],
ol&)g AT A X (regenerated endothelium) 2]
715 ol4do]l 478 E S 3= AH7HA AE
TA Ao Fa3 Hee] T 3htRE o3
Hojxm e,

AAUNIAEY HPARF LS AN FA=R
£ o]&3le #E B NIAMEE ¥e](denuda-
ton)3tE2H AYIARIAHNEE s 71 3
=y, A4 2 o]g)d 43ARddA] histamine, sero-

tonin & ergonovineol] 2]3t HFE Q] AFHAAZE

FESoZ A AEdAS W] AN A
o] YA A4S st stk AAU T
ME ] B4 pertussis toxin sensitive G protein©]
Hodts WM E 849 HdHQl 7150 3S
H 1516 gerotonin, B4 L UKI4304(as 523
agonist) o] 2] 3F ] M| E o] & A o] ghuk-g-o] & 3 3
%23kl o} serotonin, AP, norepinephrine
4 enodthelin-19] tig WA EJEY A5
ghe-o e AAE Role o] EAolr
ol AWM EANA ] WA ZEA o|E
A (endothelium-dependent relaxing factor, EDRF) £}
A5 Byjo A o AFEHA dd
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