Koronarni mikrovaskularni dysfunkce pohledem
dynamickeho CZT SPECT se zatezi
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CENTRAL ILLUSTRATION: Normal and Abnormal Structure and Function of
the Coronary Macrocirculation and Microcirculation
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Abnormal Structure and Function of Coronary Macro- and Microcirculation
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2019 Guidelines Class Level 2024 Guidelines Class Level
Diagnosis and management of patients with ANOCA/INOCA
Guidewire-based CFR and/or In persistently symptomatic patients
microcirculatory resistance despite medical treatment with
measurements should be considered suspected ANOCA/INOCA (i.e. anginal
in patients with persistent symptoms, symptoms with normal coronary
but coronary arteries that are either arteries or non-obstructive lesions at
angiographically normal or have non-invasive imaging, or intermediate
moderate stenoses with preserved stenoses with normal iFR/FFR at
iwFR/FFR. coronary arteriography) and poor
guality of life, intracoronary
functional testing is recommended to
identify potentially treatable
endotypes and to improve symptoms
and quality of life, considering patient
choices and preferences.
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In patients with HFpEF with persistent angina or equivalent symptor
or CMR perfusion or invasive coronary functional testing should b
dysfunction 53885557259
In selected patients with HFrEF undergoing high-risk PCI for comple
experienced centres. 70507
Managing heart failure in CCS patients
It is recommended that CCS patients with HF be enrolled in a mult
hospitalization and to improve survival. 5591
An ACE-I, an MRA, an SGLT2 inhibitor (dapaglifiozin or empagificzin
patients with HFrEF to reduce the risk of HF hospitalization and dea
An SGLT2 inhibitor (dapaglifiozin or empaglfiozin) is rec
(HFmrEF) or HFpEF to reduce the risk of HF hospitalization or card
An ARB is recommended in symptomatic patients with CCS and HF
haspitalization and cardiovascular death.*'
Sacubitrilivalsartan is recommended as a replacement for an ACE-l ¢
T and of cardi ular and all-cause death.*™
Diuretics are recommended in CCS patients with HF and signs andl
capacity, and reduce HF hospitalizations. ™"
AnICD is recommended to reduce the risk of sudden death and all-c
ischaemic oy (unless they had an Miin the prior 40 days), &
provided they are expected to survive substantially longer than 1 ye:
An ICD is recommended to reduce the risk of sudden death and all
arrhythmia causing haemodynamic instability, and who are expected
reversible causes or unless the ventricular arrhythmia has occurred -
CRTisr for CCS jpatients with HF, sinus rt
an LBBB QRS morphology to improve symptoms and survival and
CRT rather than right ventricular pacing is recommended for patieni
indication for ventricular pacing for high-degres AV block in order tt

ESC Guidelines

ACE-|, angiotensin-converting enzyme inhibitor; AF, atrial fibriation: ARB, arg
corenary artery bypass grafting CAD, coronary artery disease; OCS, chroni
resonance: CRT, cardiae resynchronization therapy, FFR, fractional flow rese
ejection fraction; HFrEF, heart failure with reduced ejection fraction; ICA, imvar
LEBB, left bundie branch biock; LVEF, left ventricular ejection fraction; MI, myoc
percutanecus corenary nterventior. PET, positron emission tomography: SGLT
*Chss of recommendation.

“Level of evidence.

5.2. Anginalischaemia with
non-obstructive coronary arteries
5.2.1. Definition

A large proportion of patients undergoing coronary angiogra|
cause of angina do not have obstructive epicardial coronary
(ANOCA). In these patients, the prevalence of demaonstrable isc
(INOCA) varies, depending on the stress test performed, betwe
and 30% (Figure 12).%%%2 Anginafischaemia with non-obstruct
onary arteries is more frequent among women (approximately
70%) than in men (30% to 50%) referred for ICA** The m
between blood supply and myocardial oxygen demands leading
gina and ischaemia in ANOCA/INOCA may be caused by CI¥
or epicardial coronary artery spasm."’ However, these conditi
rarely correctly diagnosed, and, therefore, no tailored therapy
scribed for these patients. As a consequence, these patients o
to experience recurrent angina with poor Qol, leading to ro
hospitalizations, unnecessary repeat coronary angiography, and;
cardiovascular outcomes in the short and long term
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Figure 12 Prevalence of disea
ANOCA, angina with non-obst
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referred for invasive coronary a
these patients. An impaired CF
invasive functional testing in on
of acetylcholine and test proto

5.2.2.1. Microvascular anginc
Microvascular angina is the dini
caused by structural or functiol
ture (leading to impaired CFR a
ance) and/or abnormal vasoco
dynamic arteriolar obstructiot
chanisms may co-exist and cor

The prevalence of MVA
non-obstructive CAD who h
transthoracic Doppler echocal
vasively or by PET with differe
had CMD.***%2 The thresho
depending on the technique:
Doppler); the threshold is a ¢
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5.2.2.2. Epicardial vasospa:
WVasospastic angina is the clin
caused by abnormal vasocon
ary arteries leading to a dyn
diagnostie criteria for VSA B
and epicardial V34 can co-ex
nesis.**” Concomitant endot
tients with INOCA. with i
impaired adenosine-mediate:

The Japanese population |
spasm than Western popula
tiple coronary spasms (22 ¢
Japanese (24.3%) and Taiwi
higher than those in Caucasi

5.2.3. Clinical present
Anginalischaemia with non-c
with a wide variation in its ¢
fiay vary ower time. Failure t
a patient with documented
search patiway to elucidate

5.2.4. Short- and long
Symptams of anginalischaen
are associated with advers
Anginafischaemia with non-c
with poor Qel, higher risk |
werse events, including morta
hospital readmissions and re
incidence of all-cause death
obstructive atherosclerosis v
cally normal epicardial vesse
by stress echocardiography

higher incidence of events cc
cise electrocardiographic stri
higher risk of adverse cardic
diagnosed by PET or transtl
higher risk in patients with «
tion. Y4952 Microvascular an,
with increased major advers
rates avera 5-year follow-up
with major adverse events,

and s;p-n:cu:ne.'}é'3 In a group
non-invasive testing did not
higher risk of long-term carc
coronary physiological assess
the identification of patient &
in leng-term cardiovascular ¢

5.2.5. Diagnosis

The presence of myocardial
obstructive CAD on CCTA
picion ef ANOCAINOCA. 1
sively based on invasive
microcirculation, given that ¢
the coronary microcirculatic
and invasive tests have been
vascular function (Figure 13).
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Ri nendation Table 25 — Recommendations for
diagnosis and management of patients with angina/
ischaemia with non-obstructive coronary arteries (see
also Evidence Table 25)

Class*  Level®

Recommendations

Diagnasis of ANOCA/INOCA endotypes

In persistently symptomatic patients despite
medical treatment with suspected ANCCA/
INOCA, (ie. anginal symptoms with normal
coronary arteries or non-cbstructive kesions at
non-invasive imaging, or intermediate stencses with
normal FFR/IFR at coranary arteriography) and
poor quality of life, invasive coronary functional
testing is recommended to identify potentially
treatable endotypes and to improve symptoms and
quality of life, considering patient choices and
preferences 36.37.19530,939.385

In persistently symptomatic patients with
documented or suspected ANOCAINOCA,
transtharacic Doppler of the LAD, stress
echocardiography, CMR, and PET may be
considered for the nan-invasive assessment

of coranary/myocardial flow reserve. #1333

235,300,586, %57

Diagnostic tests for vasospastic angina

In individuals with suspected vasospastic angina, a
resting 12-lead ECG recording during angina is
recommended.

In patients with suspected vasospastic angina and
repetitive episodes of rest angina associated with
ST-segment changes that resodve with nitrates and/or
calcium antagonists, invasive coronary functional
testing is recommended to confirm the diagnosis and
to determine the severity of undertying
atherosclerotic disease.

In individuals with suspected vasospastic angina and
frequent symptoms, ambulatory ST-segment. ila
monitoring should be considered to identify

$T-segment deviation during angina."**"**

Figure 15 Treatment of angi
with non-obstructive coronary
coronary arteries. Treatment ¢
treatment according to underh

with ranclazine, an antianginal
and ventricular compliance b
load *** Spinal cord stimulatio:
fractory after medical therapy

There are currently severa
ANOCANNOCA. The Wom
Non-ObstRuctlve  CORoni
MCTO3417388) is currently

Management of ANOCA/INOCA

In symptomatic patients with ANOCAINCCA,
medical therapy based on coronary functional test

results should be considered to improve symptoms =
and quality of life. """

For the management of endothelial dysfunction,

ACE- should be considered for symptom lla

control. %88

For the management of microvascular angina

associated with reduced coronary/myocardial blood

flow reserve, antianginal medications aiming at lla
preventing demand myocardial ischaemia should be
considered for symptom control #7990

g
3

For the tr of isolated P angina
Calcium channel blockers are recommended to
controd symptoms and to prevent ischaemia and
potentially fatal complications.”™"***

Nitrates should be considered to prevent recurrent.
Episnchs.“z'm'm

In patients with evidence of overlapping endatypes,
combination therapy with nitrates. calcium channel

blackers, and other vasodilators may be
considered 71000

lla

ACE-L angotensn-converting enzyme inhibitor; ANOCA, angim with
coronary arteries; CMR, cardiac magretic resonance; ECG, electro
fractional flow ressrve: iFR, instartaneous wave-free ratie; INOCA,
non-obstrictive coronary arteries; LAD, left anterior descending PET, ¢

“Chss of recommendation.
Level of evidence.

5.3. Other specific patient groups

5.3.1. Older adults

Between 2015 and 2050, the proportion of the world
aged =60 years is set to nearly double to 22%. Agein;
patients to a high incidence and prevalence of CAD,
and wemen. Typically, in the context of CVD, older pa
fined as those =75 years of ag,e:1 it should be noted, |
such age cut-offs are relatively arbitrary, and biological :
this threshold in clinical practice. Clinical characteristic
adult population are heterogensous, with frailty, come
tive function, and health-related Qol playing important
ing clinical ecare and as predictors of adverse outeo
Older patients often present with symptoms ather
which may delay the diagnesis of CCS."%*

Ageing is often accompanied by both comorbidities a
consequently leads to potentially excessive polypharma
ing treatment decisions, clinicians should take into ace
ited external validity of RCTs for alder adults.”® Old
often underrepresented in RCTs as a consequence of
teria and under-recruitment,**""%%10¢7 though the
shown to have a higher underlying risk for cardio
comes. " The treatment of CCS in older adults is e
a higher vulnerability to complications for both conser
vasive strategies, such as bleeding, renal failure, and net
pairments, all of which require special attention. The
compared with bare-metal stents, in combination with
ation of DAPT, is associated with significant safety and
efits in older adults."™™ Frailty is of utmest importance
decision-making.'""®

5.3.2. Sex differences in chronic coronary s
Ischaemic heart disease is the leading cause of mortality fe
they have been historically underrepresented in |
Differences in symptom presentation, in the aceuracy of d
for obstructive CAD, and other factors that lead to diff
evaluation, or earfy treatment of women with myocar



ESC GL 2024 pro
chronické koronarni
syndromy zahrnuji i

diagnostiku

Ischemie a anginy

u bez obstrukce

koronarnich tepen.

Problematice
koronarni
mikrovaskularni
dysfunkce se
venuje i AHA GL

2023 Management of
Patients With Chronic
Coronary Disease

Dvé odlisne formy:

ANGINA with non-
obstructive coronary
arteries ANOCA

ISCHEMIA with non-
obstructive coronary
artery INOCA




M-

\/

ANOC
A

Charakteristikou ANOCA je
absence srdecni ischemie

Pacienti s ANOCA mohou vykazovat
angindzni symptomy nebo jejich
ekvivalenty, jako je dusnost, avSak dostupné
testy (zatézova
ergometrie, echokardiografie, nuklearni
zatézové testy) jsou negativni.

INOCA

Naopak INOCA oznacuje jiz
pritomnost myokardialni
iIschemie, v terénu neobstrukcéni
CAD.

Pacient mUze mit pozitivni zatéZzovou
ergometrii, zmény na EKG, Ci
elevovany troponin.

V minulosti byl tento stav oznaCovan
.ﬂ jako syndrom X, avSak vzhledem k
S pokroku v porozuméni patogenezi je
dnes preferovan termin ischemie bez
obstrukce koronarnich tepen.
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Main mechanisms of myocardial ischaemia

in chronic coronary syndromes
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Vazospazmy

Zvysena kontraktilita hladkého svalstva pfi deficitu NO pfi endotelialni
dysfunkci, Ci hypersenzitivita na vazokonstrikCni stimuly

NS

Rizikové faktory:

Hyperventilac Nahly chlad Ranni fyzicka

Koureni Emocni stres Drogy

e zatez

Vazokonstrikci sledujeme spiSe u mladSich pacientu a u zen

12




Mikrovaskularni remodelace

Strukturalni zmény, obstrukce, ¢i utlak mikrocirkulace, vedouci ke snizené rezervé

2

Rizikové faktory:

Diabetes mellitus

Koureni

Hypertenze

Dyslipidémie

Aterosklerodza

NS

Spise u starsich pacientu

S 7

CMD se vyskytuje i u fady dalSich stavl, v€etné revmatologickych onemocnéni (systémovy lupus
erythematodes, revmatoidni artritida), hypertrofické kardiomyopatie a srde¢ni amyloidézy

13




EPIDEMIOLOGIE

Mikrovaskularni dysfunkce je Casté onemocneni.

Metaanalyza 56 studii zahrnujicich vice nez 14 400 pacientu
prokazala u pacientl indikovanych ke koronarografii
orevalenci CMD az 41% (95 % c136-47 %).

U veétSiny pacientu s ANOCA/INOCA se symptomy objevuji v souvislosti s
fyzickou namahou a/nebo emocnim stresem a typicky ustupuje v klidu.

Symptomy mohou limitovat kazdodenni aktivity. BEnem epizody mohou byt
pritomny tachykardie, akcelerace hypertenze Ci vegetativni doprovod.

Prediktorem vyskytu diastolické dysfunkce a srdecniho selhani se
zachovalou ejekéni frakci (HFpEF). Muze se manifestovat i jako infarkt
myokardu bez obstrukce koronarnich tepen (MINOCA).

14
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DIAGNOSTIKA

- Diagn6za mikrovaskularni anginy je
stanovena na zaklade kritérii mezinarodni
pracovni skupiny COVADIS, ktera zahrnuiji

V.

pfitomnost angindznich symptomu
objektivni prikaz ischemie

koronarograficky verifikovanou absenci
obstrukcni CAD

dikaz koronarni mikrovaskularni
dysfunkce

International Journal of Cardiology 250 (2018) 16-20
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International standardization of diagnostic criteria for
microvascular angina*
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Keywords:
Coronary artery disease
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Standardization of diagnostic criteria for ischemic symptoms due to coronary microvascular dysfunction (CMD)
is needed for further investigation of patients presenting with anginal chest pain consistent with “microvascular
angina” (MVA). At the annual Coronary Vasomotion Disorders International Study Group [ COVADIS) Summits held
in August 2014 and 2015, the following criteria were agreed upon for the investigative diagnosis of microvascular
angina: (1) presence of symptoms suggestive of myocardial ischemia; (2] objective documentation of myocardial
ischemia, as assessed by currently available techniques; (3 ) absence of obstructive CAD (< 50% coronary diameter
reduction and;or fractional flow reserve (FFR) =0.80) (4) confirmation of a reduced coronary blood flow reserve
and/or inducible microvascular spasm. These standardized criteria provide an investigative structure for
mechanistic, diagnostic, prognostic and clinical trial studies aimed at developing an evidence base needed for
guidelines in this growing patient population. Standardized criteria will facilitate microvascular angina registries
and recruitment of suitable patients into clinical trials. Mechanistic research will also benefit from the implemen.

tation of standardized diagnostic criteria for MVA.

0 2017 Elsevier BV. All rights reserved.

1. Introduction

Myocardial ischemia that develops in the absence of hemody-
namically significant coronary artery stenoses continues to puzzle
physicians worldwide and a large proportion of patients with this
condition are discharged from specialty medical attention with a di-
agnosis of “non-cardiac chest pain™. A recent U.S. study in over
400,000 individuals undergoing diagnostic coronary angiography
for suspected obstructive epicardial coronary disease showed that
59% had either normal coronary arteriograms or non-obstructive

Abbrevigtions: CAD, coronary artery disease; CMD, coronmary microvascular
dysfunction; CME, cardiac magnetic resonance imaging; COVADIS, onary Vasomotion
Disorders International Study Group; CTA, computed tomography angiography; FFR,
fractional flow reserve; MVA, microvaseular angina; PET, positron emission tomography.

# The manuscript has been handled by the Guest editor Prof, Peter Schwartz.
= Corresponding author at: Robert-Bosch-Krankenhaus, Department of Cardiology,
Auverbachstreer 110, 70376 Stuttgart, Germany.
E-muail address: Peter. Ong@rbide (P. Ong),
' PO and PGC contributed equally to the manuseript
2 JCK and NEM contributed equally to the manuscripe

https: {fdlol org/10.1016/ ijeard 2017 08 068
0167-5273/10 2017 Elsevier BN, All rights reserved.

(<50% stenosis) coronary artery disease (CAD) [1]. Of importance,
the arterial coronary tree comprises not only the epicardial arteries.
but also smaller arteries and arterioles (<500 pm). The latter feed the
capillaries and represent an important part of the coronary microcir-
culation, namely the main site of regulation of myocardial blood
flow. The term coronary microvascular dysfunction (CMD) was
proposed to cover a large number of clinical scenarios characterized
by evidence of a reduced Coronary Flow Reserve {CFR) in the absence
of obstructive epicardial disease [2]. Several studies have demon-
strated coronary microvascular dysfunction (CMD) in a large propor-
tion of patients with non-obstructive CAD (~30-50%) even after
exclusion of epicardial spasm using provocative testing with acetyl-
choline [3,4]. COVADIS, the Coronary Vasomotion Disorders Interna-
tional Study Group, was established to develop standardized criteria
for corenary vasomotor disorders thereby facilitating the clinical
diagnosis of affected patients and promoting international collabora-
tive research endeavors to improve our understanding of these
elusive disorders. This paper focuses on the standardization of
criteria for microvascular angina (MVA) attributable to CMD, in
patients presenting with angina pectoris or ischemic-like symptoms



DIAGNOSTIKA invazivni

U pacientu bez obstrukéni CAD s
recidivujicimi symptomy je vhodné podrobné
vySetfeni zamérfené na hodnoceni koronarni
pratokové rezervy (CFR), ktera je kliCovym
parametrem remodelace mikrocirkulace.

CFR predstavuje relativni pomér mezi
maximalnim koronarnim prutokem, ktery
indukujeme adenosinem, a klidovym
koronarnim prtitokem.

Normalni hodnoty CFR se pohybuji v
rozmezi 2,5-5, pficemz hodnoty £2,5 pfi
absenci obstrukéni CAD svédci pro CMD.
Je to mira restrikce vazodilatace
mikrocirkulace.

Druhym parametrem index
mikrovaskularni rezistence (IMR [U]).

K vylou€eni mikrovaskularnich
vazospazmu vyuzivame invazivni test
aplikaci acetylcholinem.

Test je povazovan za pozitivni pro
vazospastickou anginu, pokud dojde k
rozvoji pfiznakd doprovazenych
ischemickymi zménami na EKG a
angiograficky prokazatelnou 290% redukci
lumina koronarni tepny. Pokud je redukce
lumina <90 %, a jsou pfitomné priznaky a
ischemické zmény na EKG, stanovuje se
diagn6za mikrovaskularniho vazospazmu.

17



\
Ach- and adenosine-based vasoreactivity protocol
Ach testing performed after at least 24 hours of washout from CCB and nitrates
Bas =line Repeat angiogram after each dose I?mal CFR /MR
angiogram angiogram
Continuous Doppler flow monitoring, | 2-lead ECG and symptom monitoring
Ach 2 pg* i.c. Ach 20 pg* i.c. Ach 100 pg*i.c.  Ach 200 pgi.c. NTG Adenosine
over 60 s over 60 s over 60 s over 60 s 200 pgi.c. 200 pgict
@ESc—
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DIAGNOSTIKA neinvazivni

Neinvazivni hodnoceni myokardialni prutokove rezervy (MFR):

srdeCni magnetickou pozitronovou emisni dynamickym CZT
rezonanci (CMR) tomografii (PET) SPECT se zatezi

A 4

Prestoze vysSetreni CMD pomoci PET opakované platilo za zlaty
standard, dle recentnich studii ma srovnatelne vysledky dynamicky CZT

SPECT, ktery pro svou dostupnost a mensi naroénost muze PET vySetreni

v budoucnu ve vyuzitelnosti predcit.

19



Risk factor-weighted clinical likelihood Appropriate first-line test for
of obstructive CAD suspected CCS

Invasive coronary angiography

R

=4

Functional imaging

-

PET/SPEGT  CMR  Stress ECHO

CCTA Functional imaging
>15-50%
PET/SPECT CcM Stress ECHO
Adjust the clinical likelihood CCTA

= o OR -

= Defer further testing
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A. D'Antonio, R. Assante, E. Zampella et al. Diagnostic and Interventional Imaging 104 (2023) 323-329

37 MBq 185 MBq Stress agent 555 MBq

b 1

Rest perfusion
scan

Rest dynamic Stress dynamic

scan

Stress perfusion

scan scan

1 min ~6 min 25 min ~6 min 1 min 6 min ~6 min 25 min 4 min

Fig. 1. Diagram shows one-day low-dose rest/stress protocol for cadmium-zinc-telluride single-photon emission computed tomography. A dose of 37 MBq of 99mTc-sestamibi is
administered for a 60-s pre-scanning acquisition, to check patient position. Then, the remaining dose is injected and a list mode dynamic acquisition of six minutes starts. Standard
rest perfusion scanning is also performed after dynamic rest scanning. Then pharmacological stress agent is administered, along with stress dose, and stress dynamic scan is per-
formed, followed by a standard stress perfusion scanning.

21
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The prognostic value of CZT SPECT myocardial blood flow (MBF)
quantification in patients with ischemia and no obstructive coronary

artery disease (INOCA): a pilot study
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Abstract

Background Despite the demonstrated adverse outcome, it is difficult
no obstructive coronary artery disease (INOCA). We aimed to explor
patients.

Methods The study population consisted of a retrospective cohort o
SPECT imaging and invasive coronary angiography (ICA). Dynami
using net retention model. Major adverse cardiovascular events (MA
myocardial infarction, nonfatal stroke, heart failure, late coronary rev.
Results During a median follow-up of 15 months (interquartile rang
stress myocardial blood flow (sMBF) (p < 0.001) and coronary flow 1
the MACE group. Optimal thresholds of sMBF<3.16 and CFR<2.52 w
sMBF (HR: 15.08; 95% CI 2.95-77.07; p = 0.001) and CFR (HR: 6.
prognostic factors for MACEs. Only sMBF<3.16 (HR: 11.20; 95% C
when sMBF and CFR were integrated considered. Compared with CI
nation and reclassification ability (C-index improvement = 0.06. p =
integrated discrimination improvement (IDI) = 0.10).

Conclusion The preliminary results demonstrated that quantitative ar
INOCA patients, which may allow the stratification for early preventi

Keywords INOCA - CZT SPECT - Myocardial blood flow (MBF) - C
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PROGNOZA

CMD je chronickeé
onemocnéni. Je mozné
symptomy zmirnit
prostfednictvim
rezimovych opatreni a
farmakoterapie, uplné
vymizeni obtizi je vzacné.

CMD nepredstavuje
benigni stav, je spojena
se zvySenym rizikem
rozvoje CCS a
zavaznych
kardiovaskularnich
prihod (MACE) s

(o W N N T N - WAWY NN NV W_ §_-W_ SN _F_ WHN.I

HTMIIAZITITVUU NIVYIIVaV .

Snizena CFR byla ve
studiich nezavisle spojena
s vySSi incidenci
diastolické dysfunkce s
hospitalizaci pro srdeéni
selhani se zachovanou

ejekeni frakci (HFpEF).
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LECBA

S cilem zmirnéni angindéznich symptomu, zlepSeni tolerance fyzické zatéze a
redukci KV rizika

Uprava Zivotniho stylu, pravidelna fyzicka aktivita, redukci hmotnosti,
zanechani koureni, zvladani stresu.

Lécba KV rizikovych faktord (hypertenze, dyslipidémie, diabetes, koureni)
dle aktualnich doporuceni.
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- - . - Beta-blokatory, inhibitory angiotenzin-
r:r;rgzl;?;ecrs_ple mikrovaskularni konvertujiciho enzymu (ACEI) a statiny jako

Ié€bu prvni volby.

Vazospastické formy\(_ligllg;/prlpadne kombinace s nitraty a statiny jako léky prvni

U pacientl se symptomatickymi myokardialnimi mustky refrakternimi na
farmakoterapii Ize zvazit chirurgickou revaskularizaci.

Mezi noveé terapeuticke pristupy patri intervence s cilem redukce
koronarniho sinu (CSR).
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Coronary sinus reducer for the treatment of refractory
angina (ORBITA-COSMIC): a randomised, placebo-controlled
trial

Michael | Foley, Christapher A Rajkumnar, Fiyyaz Ahmed-fushuf, Florenting A Simader, Shayno Chotai, Rachel H Pathimagargj,

Muhammad Mohsin, Ahmed Salib, Dangi Wang, Prithvi Dixit, John R Davies, Tom R Keeble, Claudia Cosgrove, james C Spratt, Peter D O'Kane,
Ronil De Sitva, Jonathan M Hill, Sukhjinder 5 Mijjer, Sayan Sen, Ricardo Petraco, Ghada W Mikbail, Romzi Khomis, Tushar Kotecha, Frank £ Horrell,
Peter Kellman, Darrel P Francis, Jomes P Howard, Graham D Cole, Matthew | Shun-Shin, Rasha K Al-Lames

Summary

Background The coronary sinus reducer (CSR) is proposed to reduce angina in patients with stable coronary artery
disease by improving myocardial perfusion. We aimed to measure its efficacy, compared with placebo, on myocardial
ischaemia reduction and symplom improvement.

Methods ORBITA-COSMIC was a double-blind, randomised, placebo-controlled trial conducted at six UK hospitals.
Patients aged 18 years or older with angina, stable coronary arlery disease, ischaemia, and no further options lor
treatment were eligible. All patients completed a quantitative adenosine-stress perfusion cardiac magnetic resonance
scan, symptom and quality-oFlife questionnaires, and a treadmill exercise test before entering a 2-week symptom
assessment phase, in which patients reported their angina symploms using a smartphone application (ORBITA-app).
Patients were randomly assigned (1:1) to receive either CSR or placebo. Both participants and investigators were
masked to study assignment. After the CSR implantation or placebo procedure, patients entered a 6-month blinded
follow-up phase in which they reported their daily symptoms in the ORBITA-app. Al 6 months, all assessmenlts were
repeated. The primary outcome was myocardial blood flow in segments designated ischaemic at enrolment during
the adenosine-stress perfusion cardiac magnetic resonance scan. The primary symplom outcome was the number of
daily angina episodes. Analysis was done by intention-to-treat and followed Bayesian methodelogy. The study is
registered with ClinicalTrials.gov, NCT04892537, and completed.

Findings Belween May 26, 2021, and June 28, 2023, 61 patients were enrolled, of whom 51 (44 [B6%¢] male;
seven [14%6] female) were randomly assigned to either the CSR group (n=25) or the placebo group (n=26). Of these,
50 patients were included in the intention-to-treat analysis (24 in the CSR group and 26 in the placebo group).
454 (57%) of 800 imaged cardiac segments were ischaemic at enrolment, with a median stress myocardial blood flow
of 108 mL{min per g (IQR 0-77-1-41). Myocardial blood flow in ischaemic segments did not improve with CSR
compared with placebo (difference 0-06 mL/min per g [95% Crl <009 10 0-20]; Pr(Benefit)=78 - 8%¢). The number of
daily angina episodes was reduced with CSR compared with placebo (OR 1-40 [95% Crl 1.08 1o 1-83];
Pr(Benefil)=99.4%5). There were two CSR embaolisalion evenls in the CSR group, and no acute coronary syndrome
events or deaths in either group.

Interpretation ORBITA-COSMIC found no evidence that the CSR improved transmural myocardial perfusion, but the
CSR did improve angina compared with placebo. These findings provide evidence for the use of C5R as a further
antianginal option for patients with stable coronary artery disease.

Funding Medical Research Council, Imperial College Healthcare Charity, National Institute for Health and Care
Research Imperial Biomedical Research Centre, St Mary's Coronary Flow Trust, British Heart Foundation.

Copyright @ 2024 The Author(s). Published by Elsevier Lid. This is an Open Access article under the CC BY 4.0
license.

Introduction dogs with myocardial infarction treated with coronary
The coronary sinus reducer {CSR) is an hourglass-shaped  sinus oeclusion and on single-arm studies of CSR in
stainless-steel mesh that is percutaneously implanted in - humans®* However, no randomised trials 1o date have

the coronary sinus to reduce angina! It is the only
antianginal therapy that acts on the cardiac venous
circulation, and @t is hypothesised to work by
redistributing myocardial perfusion from more perfused
to less perfused areas. This theory is based on a study in

woww thelancet.com Vel 403 April 20, 2024

verified this proposed mechanism of action.

CSR is currently used for patients with angina and no
further options for antianginal medication, percutaneous
coronary intervention, or coronary artery bypass grafling.
This practice is based on evidence of efficacy in this group
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Treatment of ANOCA/INOCA

Lifestyle Nutrition
Weight
management
2:.:0!"5 % Hypertension

[ ] N
Exercise 8 el
stress

Smoking
cessation

Diabetes
mellitus

Dyslipidaemia t @

Medical treatment based on
pathophysiological endotypes

Abnormal vasodilation

!

Endothelial dysfunction and
co-existing atherosclerosis

!

Abnormal vasoconstriction

! !
* lvabradine | l | l
S

@ESC
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Risk factor management

8 @ C

Novel therapeutic strategies

X0

Healthy diet Smoking cessation Weight management _ S )
§ Vegetables, fruit, wholegrains Target BMI 20.25 Stratified medicine Precision medicine
§ Saturated fat I
Blood pressure control  Cholesterol control Regular exercise =
Target BP Target LDL.C TE0.300 kol Intensive medical Hormone replacement
120-130/80 mmHg <1.4 mmol/L Moderate-intensive exercise therapy therapy
Microvascular angina (Structural) @) Microvascular spasm @) Vasospastic angina

LN

P

Phospho-
diesterase

RY F

Fatty acid
Rho Kinase oxidation

Long acting
nitrates

inhibitors inhibitors inhibitors

Sy C B
. Calcium channel Beta
blockers blockers
: I
I d
. vabradine

Neuro-
Endothelin Cell and gene
modulation
antagonists therapy
g therapy

Re-purposed anti-anginal therapy Emerging therapeutic candidates




Recommendations
In symptomatic patients with ANOCA/INOCA, medical therapy based on coronary
functional test results should be considered to improve symptoms and quality of life.
For the management of endothelial dysfunction, ACE-I should be considered for symptom
control.
For the management of microvascular angina associated with reduced
coronary/myocardial blood flow reserve, beta-blockers should be considered for symptom
control.

For the treatment of isolated vasospastic angina:

* calcium channel blockers are recommended to control symptoms and to prevent

ischaemia and potentially fatal complications.
* nitrates should be considered to prevent recurrent episodes.

In patients with evidence of overlapping endotypes, combination therapy with nitrates,
calcium channel blockers, and other vasodilators may be considered.
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CorMicA Trial

Studie CorMicA (Coronary Microvascular Angina)
hodnotila symptomatické pacienty bez obstrukCni
CAD s pozitivnim invazivnim testem na koronarni
reaktivitu.

Do intervencni skupiny bylo zafazeno 76 pacientu (7+4
% Zen) a 75 pacientu tvofilo kontrolni zaslepenou
skupinu.

Intervencni skupina byla l1é¢ena antiischemickou
farmakoterapii zahrnujici beta-blokatory a
ACEi, doplnénou o lIéCbu statiny a rezimova
opatreni, vCetné odvykani koureni.

Tento terapeuticky pristup vedl k signifikantnimu
zlepsSeni anginéznich obtizi a kvality zivota béhem
6 mésicu (P=0,001), ¢imz potvrzuje vyznam cilené
léCby u pacientu s CMD.
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Stratified Medical Therapy Using Invasive x
Coronary Function Testing in Angina
The CorMicA Trial

Thomas J. Ford, MBCuB (Hons),*™* Bethany Stanley, MSc,® Richard Good, MD,* Paul Rocchiccioli, PaD,™"
Margaret McEntegart, PuD,*" Stuart Watkins, MD,* Hany Eteiba, MD," Aadil Shaukat, MBChB,"

Mitchell Lindsay, MD,” Keith Robertson, PuD,” Stuart Hood, MD,” Ross McGeoch, MD,” Robert McDade, BSc,”
Eric Yii,” Novalia Sidik, MBCuB,"” Peter McCartney, MBCHB,” David Corcoran, MBCuB,” Damien Collison, MB BCax,™”
Christopher Rush, MBCHB,” Alex McConnachie, PuD,” Rhian M. Touyz, PuD,” Keith G. Oldroyd, MD (Hons),™"
Colin Berry, PuD™"

ABSTRACT

BACKGROUND Patients with angina symptoms and/or signs of ischemia but no obstructive coronary artery disease
(INOCA) pose a diagnostic and therapeutic challenge.

OBJECTIVES The purpose of this study was to test whether an interventional diagnostic procedure (IDP) linked to
stratified medicine improves health status in patients with INOCA.

METHODS The authors conducted a randomized, controlled, blinded clinical trial of stratified medical therapy versus
standard care in patients with angina. Patients with angina undergoing invasive coronary angiography (standard care)
were recruited. Patients without obstructive CAD were immediately randomized 1:1 to the intervention group (stratified
medical therapy) or the control group (standard care, IDP sham procedure). The IDP consisted of guidewire-based
assessment of coronary flow reserve, index of microcirculatory resistance, fractional flow reserve, followed by vaso-
reactivity testing with acetylcholine. The primary endpoint was the mean difference in angina severity at 6 months
(assessed by the Seattle Angina Questionnaire summary score).

RESULTS A total of 391 patients were enrolled between November 25, 2016, and November 12, 2017. Coronary angi-
ography revealed obstructive disease in 206 (53.7%). One hundred fifty-one (39%) patients without angiographically
obstructive CAD were randomized (n = 76 intervention group; n = 75 blinded control group). The intervention resulted in
a mean improvement of 11.7 U in the Seattle Angina Questionnaire summary score at 6 months (95% confidence interval
[C1]: 5.0 to 18.4; p = 0.001). In addition, the intervention led to improvements in the mean quality-of-life score (EQ-5D
index 0.10 U; 95% Cl: 0.01 to 0.18; p = 0.024) and visual analogue score (14.5 U; 95% Cl: 7.8 to 21.3; p < 0.001). There
were no differences in major adverse cardiac events at the 6-month follow-up (2.6% controls vs. 2.6% intervention;
p = 1.00).

CONCLUSIONS Coronary angiography often fails to identify patients with vasospastic and/or microvascular angina.
Stratified medical therapy, including an IDP with linked medical therapy, is routinely feasible and improves angina in
patients with no obstructive CAD. (CORonary MiCrovascular Angina [CorMicA]; NCT03193294) (J Am Coll Cardiol
2018;72:2841-55) © 2018 by the American College of Cardiology Foundation.
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ZAVER

Zvysenym rizikem rozvoje srdecniho selhani, chronického
koronarniho syndromu, rozvojem invalidity a vyssi
incidenci MACE, vCetné vysSi morbidity a mortality.

Rekurentni symptomy, snizeni QoL, Casté hospitalizace a
opakovana vysetreni, Casto zbytecné.

Zvysenym rizikem rozvoje srdec¢niho selhani, chronického
koronarniho syndromu, rozvojem invalidity a vyssi
incidenci MACE, vCetné vysSi morbidity a mortality.

Negativni psychologické a
socialni dopady.

NedostateCna diagnostika a IéCba zaroven zvysSuji naklady na
zdravotni péc¢i a vedou k ¢astéjsSim invazivnim vysetienim.
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Take home message

Koronarni mikrovaskularni dysfunkce je ¢asta a podcenovana — vyskytuje se az u 40
% pacientu s angindznimi obtizemi a normalnim vysledkem na koronarografii.

Klinicky vyznamny ,,neviditelny“ problém — CMD se neprojevi na bézné angiografii, ale
zvysuje riziko MACE, KV morbiditu a mortalitu, riziko diastolické dysfunkce a HFpEF

Snizené MBF a CFR = horsi prognéza — tyto parametry pomahaji identifikovat pacienty s
vySSim rizikem a potfebu Casné intervence.

Dynamicky CZT SPECT je dostupna a prognosticky cenna metoda — umoznuje
kvantifikaci MBF a CFR i bez invazivniho zakroku.

Cilena lééba ma smysl — vysledky studie CorMicA ukazuji, ze individualizovana terapie
zlepsuje symptomy i kvalitu zZivota.
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