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ANOCA patients

Coronary Vasomotor Dysfunction 

Eligible for randomization

Placebo Diltiazem

1:1

Randomization

6 weeks treatment

Follow-up CFT + questionnaires

Primary endpoint

Baseline CFT + questionnaires









Epicardial spasm

✓Recognizable complaints

✓ Ischemic ECG

✓>90% vasoconstriction

Microvascular spasm

✓Recognizable complaints

✓ Ischemic ECG

✓>90% vasoconstriction



Coronary Microvascular Dysfunction

- CFR < 2.0

and/or

- IMR ≥ 25
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Successful treatment: 
• Normalization of one of the abnormal endotypes

• No normal endotype becoming abnormal
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ANOCA patients

N=126

Coronary Vasomotor Dysfunction 

Eligible for randomization

N=85

Placebo

N=44

Diltiazem

N=41

1:1

Randomization

6 weeks treatment

Follow-up CFT + questionnaires

N=73

Primary endpoint,

Per Protocol analysis

Baseline CFT + questionnaires



Placebo

N = 44

Diltiazem

N = 41

Age (years) 58 ± 9 58 ± 9

Male gender 36% 31%

History of MI 18% 15%

History of PCI 23% 22%

Hypertension 52% 54%

Dyslipidemia 41% 46%

Diabetes 9% 10%

Current/former smoker 54% 41%

Premature CAD in first-

degree relative
52% 51%

Migraine 16% 12%

Placebo

N = 44

Diltiazem

N = 41

Angina characteristics

Angina CCS III/IV 52% 44%

Angina at rest 89% 85%

Angina occurs during 

exercise
77% 76%

Medication

Aspirin 46% 54%

Beta-blocker 30% 32%

Statin 34% 54%

ACEi/ARB 39% 44%

Nitrates 23% 27%

Nicorandil 11% 22%
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Placebo

N = 44

Diltiazem 

N = 41

First ACH test

Epicardial spasm 24 (55%) 19 (48%)

Microvascular spasm 11 (25%) 10 (25%)

No spasm 9 (20%) 11 (27%)

First ADE test

Microvascular dysfunction 32 (73%) 22 (54%)

Normal function 12 (27%) 19 (46%)
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Placebo (n = 35) Diltiazem (n = 38) Intervention Effect

Baseline Follow-up Baseline Follow-up Difference in 

Change 

P-value

Physiological measurements

CFR 3.1 ± 1.5 4.1 ± 2.7 3.7 ± 1.6 3.2 ± 1.2 1.35 0.012

IMR 27.2 ± 11.7 27.5 ± 19.1 25.3 ± 12.7 23.5 ± 13.6 3.5 0.43

Tmn (rest) 1.04 ± 0.47 1.21 ± 0.54 1.00 ± 0.38 0.95 ± 0.40 0.23 0.05

Tmn (hyperemia) 0.36 ± 0.18 0.37 ± 0.25 0.31 ± 0.18 0.32 ± 0.19 0.006 0.92
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SAQ Summary Score results
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