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Clinical characteristics and prognosis of patients with microvascular angina

-An international and prospective cohort study by the Coronary Vasomotor Disorders

International Study (COVADIS) Group-
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Supplementary methods

Definitions
1. Cardiovascular risk factors
We adopted the international criteria for definitions of cardiovascular risk factors including

hypertensions?, diabetes? and hyperlipidemia.®

2. Coronary artery disease
In terms of past and family history of coronary artery disease, we adopted the international

criteria for definitions of acute coronary syndrome*® and stable coronary artery disease.®

3. Diagnosis of microvascular angina

We diagnosed patients as having microvascular angina by using the COVADIS diagnostic
criteria as follows; (1) signs and/or symptoms of myocardial ischemia, (2) absence of
obstructive CAD, (3) objective evidence of myocardial ischemia, and (4) evidence of

impaired coronary microvascular function, as determined by the clinical site (Table S1).’

Data collection

All patients who met the eligibility criteria determined at the site were registered following
the site ethical review board approval. Data collection was performed through the use of the
electronic case report form established by the Japanese Coronary Spasm Association.® The
investigators at each study site registered information on demographics, relevant medical
history, cardiovascular risk factors, quality of life (e.g. Seattle Angina Questionnaire, SAQ),’
diagnostic approaches for myocardial ischemia, anatomical and/or functional status of

epicardial coronary arteries and coronary microcirculation, and medications. Follow-up of
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each patient was conducted at least once from study entry to the end of December 2019 either
by a telephone call or personal visit, depending on the approach considered most practical and

effective.

Study variables

Study variables obtained at enrolment included patient demographics (sex, age, height,
weight), cardiovascular risk factors (hypertension, hyperlipidemia, diabetes mellitus,
smoking, menopause), past and family history of coronary artery disease (CAD) including
acute coronary syndrome and stable angina pectoris, type of angina episodes (effort, rest, or
mixed), circadian distribution of angina attacks, ECG leads of ST-segment elevation or
depression at rest, arrhythmias during spontaneous attack, use of non-invasive diagnostic
modalities for myocardial ischemia (SPECT, PET, CMR, stress echocardiography or
electrocardiography), information regarding interventional diagnostic procedures for
assessment of coronary vasodilatation (e.g. coronary flow reserve, index of microcirculatory
resistance, hyperemic microvascular resistance) or assessment for propensity to coronary
vasoconstriction (e.g. spasm provocation testing), medications (calcium channel blocker,
nitrate, statin, ACE-I, ARB, and beta-blocker), patient-reported angina status assessed by the
SAQ. During the follow-up period, clinical outcomes (cardiovascular death, non-fatal Ml,

non-fatal stroke, hospitalization due to heart failure, and UA) were collected.

Ethics approval

The present study was performed in accordance with ethical principles that are consistent with
the Declaration of Helsinki, International Conference on Harmonization of Good Clinical
Practice guidelines, and the applicable legislation on non-interventional studies. The final

protocol was approved by the site ethics committee.  An investigator at each site ensured that



Shimokawa H. et al, Page 4

the patient was given full and adequate oral and written information in the local language

about the nature, purpose, possible risk, and benefit of the present study.

Study organization

The Coronary Vasomotor Disorder International Study (COVADIS) group was established in
2012 to define the nomenclature and stimulate interest into coronary vasomotor disorders.
The COVADIS Steering Committee served as the principal investigators for the COVADIS
Microvascular Angina Registry, including the Steering Committee co-chairs and the data
coordinating center (DCC). The Steering Committee members are as follows; John
Beltrame (COVADIS co-chair, Australia), Colin Berry (PI, United Kingdom), Paolo Camici
(PI, Italy), Filippo Crea (PI, Italy), Juan Carlos Kaski (PI, United Kingdom), C. Noel Bairey
Merz (COVADIS co-chair, USA), Peter Ong (P1, Germany), Carl J Pepine (PI, USA), Udo

Sechtem (PI, Germany), and Hiroaki Shimokawa (Study Chair, DCC, Japan).
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Supplementary tables

Supplementary table 1. Criteria for microvascular angina (MVA) by COVADIS (Ref. 7)

1. Symptoms of myocardial ischemia
a. Effort and/or rest angina
b. Angina equivalents (i.e. shortness of breath)
2. Absence of obstructive coronary artery disease (< 50% diameter reduction or FFR > 0.80) by
a. Coronary CTA
b. Invasive coronary angiography
3. Objective evidence of myocardial ischemia
a. Ischemic ECG changes during an episode of chest pain
b. Stress-induced chest pain and/or ischemic ECG changes in the presence or absence of transient/reversible
abnormal myocardial perfusion and/or wall motion abnormality
4. Evidence of impaired coronary microvascular function
a. Impaired coronary flow reserve (cut-off values depending on methodology use between < 2.0 and < 2.5)
b. Coronary microvascular spasm, defined as reproduction of symptoms, ischemic ECG changes but no epicardial
spasm during acetylcholine provocation test
c¢. Abnormal coronary microvascular resistance indices (e.g. IMR > 25)

d. Coronary slow flow phenomenon, defined as TIMI frame count > 25
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Definitive MVA: all four criteria are present for a diagnosis of microvascular angina.
Suspected MVA: symptoms of ischemia are present with no obstructive coronary artery disease but only objective

evidence of myocardial ischemia, or evidence of impaired coronary microvascular function alone.

CTA, computed tomographic angiography; ECG, electrocardiogram; FFR, fractional flow reserve; IMR, index of microcirculatory resistance;
TIMI, thrombolysis in myocardial infarction.
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Supplementary table 2.  Comparison of baseline clinical characteristics between Caucasian and Asian

Characteristics Total cohort (N=686)  Caucasian (N=419) Asian (N=199) P value
Age (mean, yrs.) 61.7+11.8 60.8+10.8 62.6+13.1 0.02
Female, n (%) 438 (64) 308 (74) 86 (43) <0.0001
Body mass index (mean) 26.1+5.9 26.9+5.8 24.0+4.0 <0.0001
Hypertension, n (%) 358 (52) 221 (53) 95 (48) 0.24
Dyslipidemia, n (%) 358 (52) 254 (61) 77 (39) <0.0001
Diabetes mellitus, n (%) 116 (17) 55 (13) 41 (21) 0.02
Current smoking, n (%) 108 (16) 57 (14) 41 (21) 0.03
Previous history of CAD, n (%) 233 (34) 161 (38) 36 (18) <0.0001
Previous PCI, n (%) 65 (9) 23 (5) 26 (13) 0.002
LVEF (mean, %) 65.6+10.2 65.5+9.9 66.6+10.4 0.29
Symptoms
Angina, n (%) 465 (68) 271 (65) 142 (71) 0.25
Rest angina, n (%) 245 (36) 125 (30) 100 (50) <0.0001
Effort angina, n (%) 99 (14) 61 (15) 23 (12) 0.30
Rest and effort angina, n (%) 121 (18) 85 (20) 19 (10) 0.0005



Shortness of breath, n (%)
Others, n (%)

SAQ score (median, IQR)
Physical limitation
Angina stability
Angina frequency
Treatment satisfaction
Disease perception

Initial treatment after diagnosis
Statin, n (%)
Nitrate, n (%)
Calcium channel blocker, n (%)
Beta blocker, n (%)
Angiotensin-converting enzyme inhibitor, n (%)

Angiotensin II receptor blocker, n (%)

125 (18)

135 (19)

75 (53-93)
50 (25-75)
70 (50-90)
75 (63-88)
50 (25-67)

424 (62)
295 (43)
249 (36)
249 (36)
169 (25)

117 (17)

109 (26)

77 (18)

67 (44-86)
50 (25-75)
70 (50-80)
75 (56-88)
42 (25-67)

317 (76)
237 (57)
74 (18)
175 (42)
124 (30)

83 (20)
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4(2)

39 (19)

89 (72-100)
50 (50-75)
80 (70-100)
75 (63-81)

50 (33-58)

60 (30)
39 (20)
160 (80)
33 (17)
18 (9)

18 (9)

<0.0001
0.27

<0.0001

0.83

<0.0001

0.26

0.38

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.0004

CAD, coronary artery disease; LVEF, left ventricular ejection fraction; magnetic resonance imaging; PCI, percutaneous coronary intervention,

SAQ, Seattle angina questionnaire.
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Supplementary figure 1. Sex difference in the incidence of primary composite outcome after propensity score matching
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Supplementary figure 2. Ethnic difference in the incidence of primary composite outcome after propensity score matching
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