doi: 10.2169/internalmedicine.5568-20
Intern Med 59: 3115-3116, 2020
http://internmed.jp

Internal Medicine

The Japanese Society of Internal Medicine

[ EDITORIAL ]

Spasm Provocation Test Using Acetylcholine in Patients with
Bronchial Asthma: An Important Step Forward

Hiroki Teragawa

Key words: vasospastic angina, coronary spastic angina, coronary artery spasm, spasm provocation test,

acetylcholine, bronchial asthma

(Intern Med 59: 3115-3116, 2020)
(DOI: 10.2169/internalmedicine.5568-20)

It is well-known that coronary spastic angina, also known
as vasospastic angina (VSA), is characterized by transient
vasoconstriction of epicardial coronary arteries, leading to
myocardial ischemia (1-3). Coronary artery spasm causes
rest angina, exertional angina, acute myocardial infarction,
sudden cardiac death, and heart failure (3-5). The mecha-
nisms of coronary artery spasm are multi-factorial and in-
clude an abnormal autonomic nervous system response, en-
dothelial dysfunction in the coronary artery or systemic pe-
ripheral vasculature, vascular smooth muscle cell hyperre-
sponsiveness, magnesium deficiency, genetics, and a certain
anatomy of the coronary arteries (3, 6-8). Recently, inflam-
mation has been identified as an important risk factor for
coronary artery spasm (9).

Bronchial asthma (BA) is a common disease that is usu-
ally associated with airway hyperresponsiveness and inflam-
mation (10). Owing to their common risk factors, many re-
ports have investigated the relationship between VSA and
BA (11-14). Hung et al. (11) showed that BA is associated
with the development of VSA wusing Taiwan’s National
Health Insurance Research Database. Furthermore, they
showed that a history of steroid therapy is related to the de-
velopment of VSA. Hung’s study (11) adopted a cross-
sectional design, so the relationship between steroid therapy
and the development of VSA may have been inconclusive
due to the cause or result of development of VSA.

Other case reports have described patients with BA with
medically refractory VSA that was controlled with steroid
therapy (12-14). Therefore, because BA may be a risk factor
for VSA, and because refractory VSA is observed in patients
with BA, cardiologists should clarify the presence of VSA
in patients with BA using the spasm provocation test (SPT).
However, there is an unsolved problem regarding the SPT in
such patients. Namely, acetylcholine (ACh), which has been
frequently adopted as the provocative drug in the SPT and is

the only insurance-reimbursed drug used in the SPT in Ja-
pan, is contraindicated in BA patients because of ACh-
induced bronchial constriction.

A recent paper by Sueda (15) concerning their retrospec-
tive study focused on the safety of the SPT using ACh (off-
label use) and some specific findings of the SPT in patients
with VSA and BA. In Sueda’s study (15), among 495 pa-
tients with rest angina, 13 had BA. Complications of the
SPT in such patients were reported. There was no significant
increase in severe complications with the SPT using ACh in
patients with BA compared with patients without BA. Sueda
recruited patients with BA according to the following inclu-
sion criteria: presence of well-controlled BA treated with
several medications and absence of recent attacks (within
three months) of BA. In general, ACh is indeed contraindi-
cated in patients with BA. However, in the SPT, ACh can be
diluted in two stages and infused slowly at intervals (3), and
the total doses of ACh adopted in the SPT are generally not
high. In Sueda’s study (15), the median total dose of ACh
was about 300 pg. Thus, these conditions, which have not
been shown to increase complications in the SPT, may be
useful for cardiologists. As shown above, in the clinical set-
ting, we have encountered patients with established BA who
are also suspected of having VSA. In these patients, the use
of ACh may be able to be avoided, with ergonovine maleate
(EM), which is not an insurance-reimbursed drug for the
SPT and is adopted for off-label use (14), used instead.

BA is frequently observed in adult women (16). It has
been shown that ACh in the SPT provokes coronary artery
spasm degree than EM, especially in
women (17). Therefore, considering the condition of the pa-
tient, the status of BA control, and the merits and limitations
of ACh provocation, for cardiologists, the use of ACh in the
SPT may be acceptable, although only for off-label use. In-
formed consent from patients and ethics committee approval
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at each institution should be obtained. As highlighted in the
limitations section (15), the results were obtained from a
single center, and the number of patients with BA was
small; thus, a multicenter prospective study or multicenter
registry for such patients is needed to confirm the safety of
ACh in the SPT in patients with BA and to encourage a re-
view of ACh usage guidelines.

In Sueda’s paper (15), in patients with BA undergoing the
SPT, an increased prevalence of spasm in the left anterior
descending coronary artery and multi-vessel spasm was ob-
served. This may indicate a greater degree of coronary
spasm in patients with VSA and BA than those without BA.
It has been shown that BA is associated with vascular dys-
function, including endothelial and vascular smooth muscle
cell dysfunction (18, 19). Prognostic factors have been re-
ported, including variant angina or focal spasm in patients
with VSA (20, 21), and the coexistence of BA and VSA
may be another prognostic factor for cardiovascular events
or medically refractory angina in VSA. To clarify these is-
sues, a multicenter registry or multicenter prospective study
is necessary.

In a clinical setting, VSA and BA coexist, and cardiolo-
gists need to clarify the presence of VSA using the SPT in
patients with BA. However, ACh, which is the only
insurance-reimbursed drug available for the SPT, is contrain-
dicated in such patients. Sueda’s findings (15) have impor-
tant clinical implications for cardiologists. I believe that this
paper introduces an important step forward that will trans-
form the present situation.

The author states that he has no Conflict of Interest (COI).

References

1. Yasue H, Kugiyama K. Coronary spasm: clinical features and
pathogenesis. Intern Med 36: 760-765, 1997.

2. Yasue H, Nakagawa H, Itoh T, et al. Coronary artery spasm-
clinical features, diagnosis, pathogenesis, and treatment. J Cardiol
51: 2-17, 2008.

3. JCS JWG. Guidelines for diagnosis and treatment of patients with
vasospastic angina (Coronary Spastic Angina) (JCS 2013). Circ J
78: 2779-2801, 2014.

4. Oda S, Fujii Y, Takemoto H, et al. Heart failure in which coronary
spasms played an important role. Intern Med 53: 227-232, 2014.

5. Teragawa H, Oshita C, Ueda T. The significance of recognizing
myocardial bridge in the coronary spasm diagnosis in myocardial
infarction with nonobstructive coronary arteries. Intern Med 59:
89-92, 2020.

6. Shimokawa H. 2014 Williams Harvey Lecture: importance of
coronary vasomotion abnormalities-from bench to bedside. Eur

Heart J 35: 3180-3193, 2014.

7. Teragawa H, Oshita C, Ueda T. Coronary spasm: it’s common, but
it’s still unsolved. World J Cardiol 10: 201-209, 2018.

8. Teragawa H, Fukuda Y, Matsuda K, et al. Myocardial bridging in-
creases the risk of coronary spasm. Clin Cardiol 26: 377-383,
2003.

9. Ohyama K, Matsumoto Y, Takanami K, et al. Coronary adventitial
and perivascular adipose tissue inflammation in patients with vaso-
spastic angina. J] Am Coll Cardiol 71: 414-425, 2018.

10. Hogan AD, Bernstein JA. GINA updated 2019: landmark changes
recommended for asthma management. Ann Allergy Asthma Im-
munol 124: 311-313, 2020.

11. Hung MJ, Mao CT, Hung MY, et al. Impact of asthma on the de-
velopment of coronary vasospastic angina: a population-based co-
hort study. Medicine (Baltimore) 94: 1880, 2015.

12. Takagi S, Goto Y, Hirose E, et al. Successful treatment of refrac-
tory vasospastic angina with corticosteroids: coronary arterial hy-
peractivity caused by local inflammation? Circ J 68: 17-22, 2004.

13. Numasawa Y, Motoda H, Yamazaki H, et al. Successful treatment
using corticosteroids in a patient with refractory vasospastic an-
gina and bronchial asthma. J Cardiol Cases 10: 132-135, 2014.

14. Konno R, Tatebe S, Shirai T, et al. Immunosuppressive therapy
ameliorates refractory vasospastic angina, severe pulmonary hyper-
tension, and bronchiolitis in a patient with eosinophilic granuloma-
tosis with polyangiitis: a case report. Eur Heart J Case Rep 2: yty
050, 2018.

15. Sueda S. Bronchial ashma and rest angina: is it safe to perform
acetylcholine spasm provocation tests in these patients? Intern
Med 59: 3117-3122, 2020.

16. Chipps BE, Szefler SJ, Simons FE, et al. Demographic and clini-
cal characteristics of children and adolescents with severe or
difficult-to-treat asthma. J Allergy Clin Immunol 119: 1156-1163,
2007.

17. Sueda S, Miyoshi T, Sasaki Y, et al. Gender differences in sensi-
tivity of acetylcholine and ergonovine to coronary spasm provoca-
tion test. Heart Vessels 31: 322-329, 2016.

18. Butov D, Makieieva N, Vasylchenko Y, et al. Interrelationship of
endothelial function parameters in children with bronchial asthma
in exacerbation and remission. Adv Respir Med 87: 7-13, 2019.

19. Rydell-Tormanen K, Risse PA, Kanabar V, et al. Smooth muscle
in tissue remodeling and hyper-reactivity: airways and arteries.
Pulm Pharmacol Ther 26: 13-23, 2013.

20. Sato K, Kaikita K, Nakayama N, et al. Coronary vasomotor re-
sponse to intracoronary acetylcholine injection, clinical features,
and long-term prognosis in 873 consecutive patients with coronary
spasm: analysis of a single-center study over 20 years. J] Am Heart
Assoc 2: e000227, 2013.

21. Takagi Y, Takahashi J, Yasuda S, et al. Prognostic stratification of
patients with vasospastic angina: a comprehensive clinical risk
score developed by the Japanese Coronary Spasm Association. J
Am Coll Cardiol 62: 1144-1153, 2013.

The Internal Medicine is an Open Access journal distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

© 2020 The Japanese Society of Internal Medicine
Intern Med 59: 3115-3116, 2020

3116



