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Impact clinique des indices 
microcirculatoire et prise en charge
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Kogame et al. JACC Intv 2020;13:1617–38 

Several index 
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Doppler vs thermodilution 
An optimal optimal Doppler tracing could be obtained in 69% of the patients. 
Optimal thermo tracing could be obtained in 97% of the patients. 

Pzf

CFR HMR

Van Herck et al. Heart 2007;93:1231–1237
Sen S  et al. Curr Cardiol Rev. 2014;10:17-23

Barbato et al. Eur Heart J. 2004;25:219-23

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



Clinical impact 

• Diagnosis – ANOCA or INOCA 

• Prognosis: Identification of patients at risk
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Diagnosis 
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ANOCA: Cormica study 

Ford et al. J Am Coll Cardiol 2018;72:2841–55

n=76 intervention group 

n=75 blinded control group

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



ANOCA

Ford et al. J Am Coll Cardiol 2018;72:2841–55 Ford et al. J Am Coll Cardiol Intv 2020;13:33–45
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INOCA 

Loic Djaileb, Gilles Barone-Rochette et al. J Nucl Cardiol 2017
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INOCA and ANOCA are very frequent in cath-lab

Ford et al. Circ Cardiovasc Interv. 2019;12:e008126
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Prognosis: Microcirculation and PCI 
572 patients, CSS, IMR > 25, prospective observational study
MACE: Death, MI and target vessel revascularization

Fearon WF et al. Circulation. 2013;127:2436-41 Nishi T et al. Circ Cardiovasc Interv. 2019;12:e007889

253 patients, STEMI
MACE: death or rehospitalization for heart failure.
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Prognosis: Microcirculation and PCI 
572 patients, CSS, IMR > 25, prospective observational study
MACE: Death, MI and target vessel revascularization

Fearon WF et al. Circulation. 2013;127:2436-41 Nishi T et al. Circ Cardiovasc Interv. 2019;12:e007889

253 patients, STEMI
MACE: death or rehospitalization for heart failure.
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Prognosis 

STRATIFIED MEDICINE

Stratified medicine is the identification of patient subgroups (or endotypes) within
a heterogeneous population, these being distinguishable by disease severity and
potential for response to therapy .
A Theragnostic biomarker is a metric that predicts therapeutic response.

Potential role of IMR as a theragnostic biomarker to guide stratified medicine in
acute and chronic coronary syndrome

Maznyczka, A.M. et al. J Am Coll Cardiol Intv. 2019;12:951–66
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Future: Randomized studies 
Acute coronary syndrome 
A Study of Low-dose Intracoronary Thrombolytic Therapy in STEMI (Heart Attack) Patients. (RESTORE-MI)
NCT03998319. 506 patients. STEMI IMR > 32 low, or very low dose tenecteplase vs placebo- Australia

Chronic coronary syndrome
Personalized Medicine Using Coronary Microvascular Function Measured in Patient with Percutaneous Coronary
Intervention in Angina. (DECISIONING) – France

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
grè

s d
u C

NCH, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 27

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
20

 ©
 26

èm
e  C

on
gr

ès
 du

 C
NCH, T

ou
s d

ro
its

 ré
se

rvé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.



Future: More precise or more simple ? 

Microvascular

resistance reserve: 
independent 
of autoregulation and 
myocardial mass, and based 
on operator-independent 
measurements of absolute 
values of coronary flow and 
pressure20
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Conclusion 

• Microcirculation dysfunction must be explored in ANOCA and INOCA 
patients to improve their symptoms and quality of life. 

• In other cases, especially during PCI: science is in progress 
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