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These mechanisms can overlap 
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Non-obstructive coronary atherosclerosis is frequently present. 



Invasive Assessment  

Knuuti j, Wijns W et al. European Heart Journal (2020) 



Step 1: Coronary angiography & LVEDP 
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Step 2: Diagnostic guidewire and Adenosine test 
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Step 3: Vasoreactivity (Acetylcholine test) 
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INOCA ENDOTYPES 

Invasive Evaluation 



• Interventional Cardiology Unit IRCCS San Raffaele 
Hospital, Milano 

 
• Dipartimento di Scienze Cardiovascolari e Toraciche 

Fondazione Policlinico Universitario A. Gemelli 
IRCCS, Roma 

 
• Dipartimento Assistenziale Integrato di Emergenze 

Cardiovascolari, Medicina Clinica e 
dell’Invecchiamento Azienda Ospedaliera 
Universitaria Federico II, Napoli 

Ischemia in patients with non-obstructive disease 
(INOCA) in Italy: INOCA IT Multicenter Registry 

(RF-2019-12369486) 



   Trial Flow-chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

INOCA IT Multicenter Registry 

N=200 pts 



1. Invasive Testing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

REC Interv Cardiol. 2021; 3(4):286-296. doi.org/10.24875/RECICE.M21000215 



2. Coronary function testing:  
Diagnostic guidewire and Adenosine test  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

• Intravenous Adenosine (140 mcg/kg/min) to inducing steady-state 
hyperaemia and achieve endothelium-independent vasodilation  



   3. Vasoreactivity (Ach test)  
to detect epicardial or     microvascular spasm 
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Readapted from Interv Cardiol. 2021; 3(4):286-296. doi.org/10.24875/RECICE.M21000215 

• Vasospastic Angina: anginal symptoms, ischemic ECG shifts, epicardial spasm during ACh testing 
 

• Microvascular spasm: anginal symptoms, ischemic ECG shifts, but no epicardial spasm during ACh 
testing 

 



CLINICAL PRESENTATION 

• ♀, 51 years old 

 
• Risk factors for Cardiovascular Disease: Hypertension, Dyslipidaemia, Family 

History for CAD 
 

• Comorbidities: none 
 

• Cardiovascular History:  
o Exertional Angina Pectoris since 2020 
o Episodes of Angina Pectoris at rest in 2021 
o Normal echocardiographic findings  

 
• Baseline Medication: Diltiazem  60 mg x3/die, Olmesartan 20 mg/die 

 
•  December 2021: recruited to INOCA- IT Registry 



CORONARY ANGIOGRAPHY  



CORONARY FUNCTION TESTING: CMD  



ACETYLCHOLINE PROVOCATION TEST: NEGATIVE 



ACETYLCHOLINE PROVOCATION TEST: NEGATIVE  



MANAGEMENT 

• Diagnosis: Coronary Microvascular Dysfunction 
 

• Changes to Medication:   
                    
                    
                       Diltiazem 
 
 
 

Nebivolol 5 mg/die 



CLINICAL PRESENTATION 

•  ♂, 36 years old 

 
• Risk factors for Cardiovascular Disease: Overweight, Dyslipidaemia, 

Family History of CAD, former Smoker  
 
• Cardiovascular History:  

– Chronic Ischemic Heart Disease: 
• LAD PCI in April 2022 for ASC-NSTE  
• D2 PCI in May 2022 for recurrence of episodes of angina at rest 

– Normal echocardiographic findings 
 

• Baseline Medication: Acetylsalicylic Acid 100 mg, Ticagrelor 90 mg 
BID, Rosuvastatin+Ezetimibe 20+10 mg, Olmesartan 20 mg, Bisoprolol 
2.5 mg 

 
• December 2022: recruited to INOCA- IT (RF-2019-12369486) for 

recurrence of angina (CCS IV) 



CORONARY ANGIOGRAPHY  



CORONARY FUNCTIONAL TEST: NEGATIVE  
 



ACETYLCHOLINE PROVOCATION TEST: POSITIVE 

Basal angiography   ACh 200 mcg  NTG 200  mcg 



ACETYLCHOLINE PROVOCATION TEST: POSITIVE 

Basal ECG ECG after Ach 200 mcg 



MANAGEMENT 
  



MANAGEMENT 
  

• Diagnosis: VSA  

• Changes to Medication:   

  

                      Bisoprolol 
 

 

                       Diltiazem 120 mg BID 



Diagnostic Algorytm for MINOCA 
 



ESC Recommendations - MINOCA 



Crea, Camici, Merz. Eur Heart J. 2014;35:1101–1111 



Epicardic cause: Coronary vasospasm 

Pasupathy et al. Circulation. 2015;131:861-870 Montone et al. Eur Heart J 2017; 1:1-9 



No randomized clinical trials on secondary 

prevention 

No observational studies evaluating 

different treatments 

No evidence based guidelines for treatment 

Scalone G et al. European Heart Journal: Acute Cardiovascular Care 2018 

Treatment 



 
• Invasive strategies using coronary angiography and interventional diagnostic procedure (IDP)  
    should be  implemented to differentiate between vasospastic angina, microvascular angina and 
    non-cardiac pain.  
 Diagnostic guidewire, pressure and flow measurements 
 Pharmacological coronary reactivity testing 
 
• A stratified approach to the management of INOCA and MINOCA to address the short and  
    long-term well-being and prognosis is warranted.  
 
 
• Given the lack of in-depth knowledge, further research is urgently needed. 
 To increase our mechanistic understanding  
 To develop innovative therapies to better manage this serious condition 

 
 

CONCLUSIONS 
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