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Abstract

Pistipino et al. reported that provoked spasm by acetylcholine testing in patients
with acute myocardial infarction was three times higher in Japanese patients
than Italian Caucasian patients in a small series in 2000. Provoked spasm was
investigated between Caucasian and Japanese patients who had undergone spasm
provocation testing in the past consecutive series. The incidence of provoked
spasm was not different between French Caucasian and Japanese patients with
the intravenous injection of ergonovine (12.3% vs. 12.8%, ns). And intracoronary
administration of acetylcholine had the same positive provoked spasm between
German Caucasian and Japanese populations (33.4% vs. 32.3%, ns). Although the
racial difference about coronary spasm was evolved in the past, we may have
less racial difference concerning the provoked spasm between Caucasian and
Japanese patients, when we performed the spasm provocation testing routinely
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Racial difference about coronary artery spasm between Caucasian
and Japanese patients was reported in the past study [1].
Pristipino et al. reported the three times higher provoked spasm
incidence in Japanese patients with acute myocardial infarction
compared with those Italian Caucasian patients [2]. In the United
State of America and Europe, the majority of cardiologists
did not perform the spasm provocation tests in the cardiac
catheterization laboratory, whereas Japanese cardiologists
have been interested in performing the spasm provocation
tests for more than 30 years. Since Yasue and Okumura et al.
established the usefulness of intracoronary acetylcholine test for
diagnosing patients with coronary spasm in Japan [3-5], many
cardiologists employed the acetylcholine testing. Bertrand et
al. reported the provoked spasm frequency in 1089 consecutive
French Caucasian patients undergoing coronary arteriography
in 1982 by the intravenous injection of ergonovine [6], while
Nosaka and Nobuyoshi et al. reported the provoked spasm
incidence in 3000 consecutive Japanese patients in 1986 via the
intravenous injection of eronovine [7]. We already reported the
provoked spasm frequency in 685 consecutive Japanese patients
by intracoronary acetylcholine testing in 1999 [8]. Recently,
Ong et al. disclosed first the provoked spasm incidence in 847
consecutive white Caucasian patients in 2014 by using the
intracoronary acetylcholine test [9]. In this article, we investigated
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the racial difference concerning the provoked coronary artery
spasm between Caucasian and Japanese patients in the past four
consecutive series undergoing coronary arteriography with the
same spasm provocation testing.

Definition of positive spasm and organic stenosis

Bertrand et al. defined positive spasm as more than 75%
narrowing and significant stenosis was > 50% luminal narrowing,
whereas Nosaka et al. assessed positive spasm as subtotal or
total obstruction and fixed stenosis was more than 70%. Positive
spasm in Ong et al. study was > 75% narrowing together with
the reproduction of the patient’s symptoms and ischemic ECG
shifts. Obstructed coronary artery was > 50% narrowing. We
assessed positive coronary artery spasm as total or near total
occlusion focally and significant organic stenosis as >75% luminal
narrowing. All four studies had the slight different definition of
positive provoked spasm and significant organic stenosis.

Dose of pharmacologic agents

Maximal intravenous ergonvoine dose was not different between
the two studies. Bertrand et al. injected the bolus ergonovine into
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the femoral vein, whereas Nosaka et al. administered the bolus
ergonovine into the ascending aorta, as shown in Table 1. In
contrast, maximal intracoronary administration of acetylcholine
into the left coronary artery was different between Ong et al.
study and our trial. We employed the maximal acetylcholine
dose of 100 pg into the left coronary artery, while maximal
acetylcholine dose into the left coronary artery was 200 pg in Ong
et al. study. However, maximal acetylcholine dose into the right
coronary artery was similar on both studies.

Gender and age

Male were approximately 60% of patients in the Nosaka et al.
study, while Bertrand et al. did not write the distributions of
sex in detail. In contrast, male were observed in approximately
70% of patients in our study. However, male were just 42.7%
of patients in Ong et al. study, as shown in Table 1. There were
sex distribution differences in each cohort. Moreover, the mean
age was different among three studies. Because age and sex
are natural predictors of impaired endothelial function, these
differences might be concerned the results of each study [10].

Intravenous ergonovine test (French Caucasian
vs. Japanese)

Provoked spasm incidence was not different between French
Caucasian and Japanese patients by using the intravenous
injection of ergonvoine tests as shown in Table 1 (12.3% vs.
12.8%, ns). There was no difference in patients with ischemic
heart disease (20.1% vs. 22.4%, ns) and without ischemic heart
disease (1.3% vs. 1.2%, ns). However, in patients with rest angina,
provoked spasm frequency was approximately two fold higher
in French Caucasian patients than Japanese patients (37.9% vs.
21%, p<0.001), whereas provoked spasm incidence in all patients
with ischemic heart disease except rest angina was significantly
higher in Japanese patients than French Caucasian populations.
Provoked spasm in patients with fixed stenosis in Japanese
patients was significantly higher than in French Caucasian
populations (33.1% vs. 15.6%, p<0.01), whereas there was no
difference in patients without fixed stenosis (7.5% vs. 9.5%, ns).
Multiple spasm was three fold higher in Japanese patients than
French Caucasian patients (19.3% vs. 7.5%, p<0.001).

Intracoronary acetylcholine test (German Caucasian
vs. Japanese)

Total provoked spasm frequency was not different between
German Caucasian and Japanese populations by using the
intracoronary administration of acetylcholine tests as shown in
Table 1(33.4% vs. 32.3%, ns). Patients with rest angina had higher
provoked spasms in Japanese patients than in German Caucasian
populations (66.9% vs. 32.4%, p<0.001). In contrast, the provoked
spasm incidence in patients with ischemic heart disease except
rest angina was not different between German Caucasian and
Japanese patients. The study populations by Ong et al. were
non-obstructive and ischemic heart disease, whereas our study
patients included both ischemic and non-ischemic heart disease.
In patients with ischemic heart disease, the provoked coronary
spasm frequency was higher in Japanese patients than in German
Caucasian patients (45.7% vs. 33.4%, p<0.001). Especially, in
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patients with rest angina, Japanese patients had two fold higher
provoked spasm frequency than German Caucasian patients
(66.9% vs. 32.4%, p<0.001). Multiple-spasm was not different
between the two species (32.5% vs. 29%, ns). As shown in Figure
1, we compared the provoked spasm incidence in patients with
non-obstructive and ischemic heart disease between the two
studies. Over all provoked spasm rate was one and half fold over
in Japanese patients than in German Caucasian patients (55.7%
vs. 33.4%, p<0.001). Provoked spasm frequency concerning
the rest angina was approximately two fold higher in Japanese
patients than in German Caucasian patients, while provoked
spasm incidence in patients with effort angina, rest and effort
angina, and myocardial infarction was not different between
Japanese and German Caucasian patients. The racial difference
about provoked coronary spam between German Caucasian
and Japanese populations was less than two fold. In Ong et al.
study, the angiographical epicardial spasm with and without
ischemic ECG changes or chest symptoms was observed in 357
patients (42.1%). Epicardial provoked spasm was significantly
higher in Japanese patients than in German Caucasian patients
(55.7% vs. 42.1%, p<0.001). Angiographical provoked spasm
was approximately 1.3 fold higher in Japanese patients than in
German Caucasian patients.

Limitations

This review had several limitations. The first limitation is that
all four studies had not the same cardiac disorder distributions
irrespective of consecutive series. The second limitation is that
these four consecutive studies had the slight different definition
of provoked positive spasm. The third limitation is that four
studies had not the same age nor sex. The fourth limitation is
that maximal acetylcholine dose into the left coronary artery
was different between Ong et al. study and our study. If Ong
et al. employed the maximal acetylcholine dose of 100 pg into
the left coronary artery instead of 200 ug, provoked positive
spasm rate might be lower than the reported data. The fifth
limitation is that Ong et al. performed the acetylcholine testing
on both coronary arteries in only a third study patients (34%),
whereas we performed the acetylcholine tests on both coronary
arteries in almost all study patients. If Ong et al. performed the
acetylcholine testing on both coronary arteries in all patients,
positive spasm might be higher than the reported results. In
the future, a further prospective worldwide trial in consecutive
patients between Caucasian and Japanese populations using the
same pharmacologic agents is needed to clarify the real truth of
racial difference concerning the coronary spasm.

Conclusions

We may have less racial difference concerning the provoked
spasm between Caucasian and Japanese patients when we
performed the spasm provocation testing routinely in the cardiac
catheterization laboratory.
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Table 1 Comparisons of provoked spasm frequency among four consecutive studies.

Study country (race) French (Caucasian) Japan (Japanese) - German (Caucasian) Japan (Japanese) _
male - 1785(59.5%)  362(427%) 477 (69.6%) <0.001

Ascending aorta ER Intracoronary ACh Intracoronary ACh

methodology Intravenous ER injection ...
injection

over 3 minutes for 20 seconds

Epicardial spasm (pts) 134 3 28 o2
Ischemic heart disease  201%(128/638)  22.4%(345/1543) s 33.4%(283/847)  457%(198/433) <0001
18.3%(42/230) <0001 324%(72/22)  338%(25/74)  ns
22.9%(91/398) <005 41.5% (17/41) 37.6%(44/117)  ns
Nonischemic heart disease 13% (6/451)  2.6%(38/1457)  ms 0%  91%(23/252)
_ Valvularheart disease  2.0%(3/154)  48%(10/208)  ns 0% 125%(4/32) -

Hypertrophic ) . .
cardiomyopathy 9.5% (7/74) 0% 19.0% (4/21)

Ischemic heart disease  58.6% (638/1089) 51.4% (1543/3000)  <0.001  100% (847/847) 63.2% (433/685)  <0.001
Lesion > 75% 15.6% (79/508) 33.1% (203/613) <0.001 35.9% (69/192) -

Multiple spasm 7.5 % (10/134) 19.3% (74/383) <0.001  32.5% (92/283) 29.0% (64/221) ns
(ER: Ergonovine; ACh: Acetylcholine; PCI: Percutaneous Coronary Intervention)
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Figure1 Comparisons of provoked spasm frequency in patients with ischemic heart disease without obstructed coronary arteries by
intracoronary acetylcholine testing.
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