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Incidence of Coronary Embolism in Group of Patients
with Atrial Fibrillation and Myocardial Infarction

Mariia V. Soloveva, Svetlana A. Boldueva

North-Western State Medical University named after .I. Mechnikov, Saint Petersburg, Russia

Embolic myocardial infarction (EMI) is more common than gets to be diagnosed. EMI is often associated with atrial
fibrillation (AF). The incidence of this pathology, prognosis and treatment tactics remain unclear.

AIM: To assess the incidence of EMI among patients with myocardial infarction (MI), genesis of coronary embolism (CE),
initial characteristics, treatment and prognosis in group of patients with EMI.

MATERIALS AND METHODS: The group of patients with EMI was selected among 1989 patients with Ml admitted to
the cardiology department of the North-Western State Medical University named after I.I. Mechnikov between 2013 to
December 2019. The CE verification criteria were the SUITA criteria. Statistical data processing was carried out using the SAS
program.

RESULTS: 16 cases of EMI were registered (0.8% of all Ml and 4.3% of patients with Ml and AF). 68.7% (95% Cl = 41.5%-88.9%)
of patients with EMI had AF. All patients with EMI and AF did not have adequate anticoagulant therapy before admission. Among
patients with EMI, men predominated, they were younger, had fewer comorbidities than patients with Ml and without AF.
13 of 16 patients with EMI were prescribed anticoagulants. During hospitalization, the composite endpoint (pulmonary
embolism + stroke + cardiovascular death) was recorded in 25% (95% Cl = 7.3%-52.2%), in the long-term period — in 30%
of cases (95 % Cl = 6.7-65.2). All these patients had AF. EMI in patients with AF was associated with the development of
severe chronic heart failure (CHF) by the time of discharge and with decompensation of CHF in the long-term period.

CONCLUSIONS: EMI often occur in group of patients with AF, always in the absence of adequate anticoagulant therapy.
Patients with EMI and AF have a worse prognosis due to recurrent thromboembolic events.
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HayuHas cTaTbst

BCTPQ'—I&EMOCTB Kopouapuoﬁ aMbonuu

Y nauueHToB C d)MGpMJUIHI.IMEﬁ I'IpEACEpAMﬁ,
nepeHecwnx MH¢apKT MUOKapaa

M.B. ConoBbeBa, C.A. bonayesa

CeBepo-3anafHbii rocyaapcTBEHHbI MeAMUMHCKUIA YHuBepeuTeT UM. W.N. MeunukoBa, CaHkT-[leTepbypr, Poccus

AkmyansHocmb. 3MBoNoreHHbIN MHBapKT M1oKapaa (3MM) BcTpedaeTcs ropasfo valle, 4eM avarHoctupyetcs. Hanbo-
nee pacnpocTpaHeHHbIMKM Npu3HaHbl INM, accoummpoBaHHble ¢ uopunnaumen npeacepani (OM). OpHaKo peanbHas BCTpe-
4aeMOCTb JaHHOM NaTO/I0MMK, NPOTHO3, @ TAaKKE TaKTUKA NIEYEHWS OCTAKTCA [0 KOHLIA HEACHBIMM.

Llens — ouenuTb BcTpedaemoctb INM cpeay BonbHbIX ¢ MHpapKTOM MUoKapAa (M), reHes KopoHapHoii aMbonum (K3),
UCXo[Hble XapaKTepucTukm bonbHbix ¢ 3MM, ocobeHHocTH neyenmns nauneHTos ¢ UM, nporHos.

Mamepuaner u Memodel. B nepuog ¢ 1 auBapa 2013 no 31 pgekabps 2019 r. cpean 1989 naumeHTOB, MOCTYMMUBLUMX
B Kapauonoruyeckoe otaenenne C3rMY um. MW, Meunnkosa ¢ auarHo3oM UM, beina otobpana rpynna 6onbHbix ¢ IUM.
Kputepuamn sepudmkaummn K3 saenanuck kputepum SUITA. Cratuctuyeckas obpaboTka AaHHbIX NpoBeaeHa B nporpaMme SAS.

Pe3ynbmamei. 3apeructpuposato 16 cnydaes VM (0,8% ot uncna Beex UM un 4,3% ot bosbHbIx ¢ UM 1 O). 3UM vawwe
pasBuBancs y naumneHtos ¢ ®M — B 68,7% cnyyaes (95% [N = 41,5%—88,9%). Bce 6onbHble ¢ 3UM u O no rocnutanusaumm
He NoNyyanu afeKBaTHOM aHTUKoarynsHTHoW Tepanuu. Cpeam naumentoB ¢ 3UM npeobnaganu Myx4mHbl, OHK bbinn Mono-
e, UMe/M MeHbLLie CONYTCTBYIOLLMX 3aboneBaHuii No cpaBHeHUO ¢ 6onbHbIMK ¢ UM Ge3 OI1. 13 u3 16 naumenTos ¢ UM
BbiNM Ha3HaueHbl aHTUKOArynAHTLI. B xoae rocnutanusaumm KOMBUHMPOBaHHaA KOHEYHas TOUKa (TpoMboaMbonus neroyHoi
apTepuUM + UHCYNbT + CepAEYHO-COCYAMUCTas CMepPTHOCTB) Obina 3apeructpupoBaHa y 25% 6onbHbix (95% U = 7,3%-52,2%),
B OTAaneHHoM nepvoge — Yy 30% naumentoB (95% AW = 6,7-65,2). Bee 3tn 6onbHble umenn @M. 3UM y naumnenTos ¢ Ol
BbiM accoLMMPOBaHbI C Pa3BUTUEM TAXKESION XPOHUYECKOW CEpAEYHOI HeocTaTo4HOCTH (XCH) K MOMEHTY BhINUCKM, a Takke
¢ AeKkoMneHcauymen XCH B oTaaneHHoM nepuoge.

3axmoyerue. 3VIM valle passuBaeTcs y nauneHToB ¢ @I, Bcerga npu oTCYTCTBUAW afleKBATHOM aHTUKOAryNSAHTHON Tepa-
nuu. MaumnenTol ¢ INM 1 O uMetoT HebNAroNpUATHLIA NPOrHO3, 00YCII0BNEHHbIA PeLMAVBUPYIOLLMMU TPOMOO3MOONINYECKN-
MU COBBITUAMM.

KnioueBble cnoBa: aHTUKOArynsHTbl; KOpoHapHas 3Mbonus; nporHos; Tpombacnupaums; ¢ubpunnauma npeacepaum;
3MboN0reHHbIN UHDAPKT MUOKApAaA.
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LIST OF ABBREVIATIONS:

VKA — vitamin K antagonist

AC - anticoagulant

ATT — antithrombotic therapy

Cl — confidence interval

MI — myocardial infarction

CA — coronary artery

CAG — coronary angiography

CEP — composite endpoint

CE — coronary embolism

OCT — optical coherence tomography
DOAC — direct oral anticoagulant

PE — pulmonary embolism

FC — functional class

AF — atrial fibrillation

CHF — chronic heart failure

PCI — percutaneous coronary intervention
EMI — embologenic myocardial infarction

INTRODUCTION

Embologenic myocardial infarction (EMI) is traditionally
considered a rare pathology. According to the results of
individual studies, EMI account for 0.8—-13% of all cases of
myocardial infarction (MI) [1-4]. However, the incidence of
EMI in real clinical practice is currently unknown, due to
the fact that there are few large studies on this topic [5].
In addition, scientists studying this problem agree that EMI
happens more common than gets to be diagnosed [3, 4].

EMI is type 2 MI according to the Fourth Universal
Definition [6]. It is caused by embolism in the coronary
arteries (CA). The causes of coronary embolism (CE) can
be in atrial fibrillation (AF), vegetations during infective
endocarditis, valvular pathology (mitral and aortic stenosis,
prosthetic heart valves), paradoxical embolism through
an atrial septal defect due to venous thrombosis, tumors,
dilated and hypertrophic cardiomyopathy, hypercoagulable
conditions. Currently, AF-associated EMI are recognized as
the most common [3, 4, 7].

Literature review shows that patients with EMI have an
unfavorable long-term prognosis [2, 3, 8]. However, published
studies have not compared prognosis for EMI with and without
AF. Currently, there are also no clear recommendations on
antithrombotic therapy (ATT) in patients with EMI, there are
no unequivocal data on the appropriateness and optimal
methods of percutaneous coronary intervention (PCl) in this
group of patients.

AIM

To assess the incidence of EMI among patients with M,
as well as those with MI and AF according to the data of
the cardiology department of a multi-specialty hospital, to
establish the genesis of CE, the initial characteristics of EMI
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patients, the features of ATT and PCI in patients with EMI,
hospital and long-term prognosis.

MATERIALS AND METHODS

Between January 1, 2013 and December 31,2019 (2013-
2019, inclusive), a group of patients with EMI was selected
among all patients admitted to the cardiology department
of the North-Western State Medical University named after
l.I. Mechnikov of the Ministry of Health of Russia with MI
diagnosis [9]. Ml was diagnosed on the basis of the clinical
picture, anamnesis, and laboratory and instrumental data
according to Russian recommendations [10-12]. The CE
verification criteria were the SUITA criteria [3]. Major
criteria for CE include: angiographically proven CE without
an atherosclerotic component, simultaneous embolism of
several coronary arteries, concomitant systemic embolism
without thrombosed left ventricular aneurysm. Minor criteria
for CE are: a confirmed source of CE based on the results
of transesophageal or transthoracic echocardiography,
computed tomography or magnetic resonance imaging,
the presence of risk factors for embolism, such as AF,
a prosthetic valve, infective endocarditis, and others. CE is
considered probable when 1 major criterion and 1 minor
criterion are combined or 2 minor criteria are present; CE is
proven when 2 major criteria, 1 major criterion and 2 minor,
3 minor criteria are combined. The diagnosis of EMI should be
excluded in cases where atherosclerotic plaques are detected
in the infarct-related coronary artery, narrowing the lumen
of the vessel by more than 25%, unstable atherosclerotic
plagues are observed, or ectasia of the coronary arteries
occurs. [3].

All patients with EMI signed an informed consent before
participation in the study. The study protocol was approved
by the local ethics committee.

A standard examination of patients was performed
according to Russian recommendations for the diagnosis and
treatment of MI [10-12]. It included coronary angiography
(CAG), and in controversial cases, optical coherence
tomography (OCT).

After discharge from the hospital, patients visited the clinic
once a year, whenever the visits were impossible, telephone
surveys were carried out. Five patients didn't visit and
refused to participate in the telephone surveys. The follow-
up period for patients with EMI was 2.32(2.55) years, median
(Me) = 2.06.

The study dealt with the incidence of EMI among
patients with MI, as well as those with MI and AF, the initial
characteristics of patients with EMI (gender, age, comorbid
pathology), the composition of ATT, and the characteristics
of PCl in this group of patients. In addition, the following
in-hospital and long-term events in patients with EMI were
assessed: relapse/re-Ml, stroke, pulmonary embolism (PE),
cardiovascular and overall mortality, composite endpoint
(CEP) 1 (relapse/re-MI + stroke + cardiovascular mortality),
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CEP 2 (PE + stroke + cardiovascular mortality)), functional
class (FC) of chronic heart failure (CHF) at the time of
discharge, hospitalization due to CHF decompensation after
discharge, small and large bleeding. The TIMI group criteria
were used to assess bleeding volume [13].

Statistical data processing was carried out using the SAS
program (SAS Institutes Inc., USA). In a normal distribution,
guantitative traits are described using the arithmetic
mean and standard deviation (M(SD)); with an abnormal
distribution — the arithmetic mean, standard deviation
and median with an interquartile range (M(SD)/Me(IQR)).
The prognosis, due to the descriptive nature of this work,
is described with the number of events, the proportion of
the event, and the 95% exact confidence interval (CI) of
Clopper-Pearson, adjusted for the small sample size.

RESULTS

From January 1, 2013 to December 31, 2019 (2013-2019,
inclusive) 1989 patients with Ml were admitted to
the department, of which 372 patients had AF. During
the observation period, 16 cases of EMI were registered,
which accounted for 0.8% of all patients with Ml and 4.3% of
patients with Ml and AF. In accordance with the SUITA criteria
[3], EMI diagnosis was proven in 8 cases and considered
probable in the rest of the patients.

AF was registered in 11 out of 16 patients with EMI, which
accounted for 68.7% of cases (95% Cl = 41.5% — 88.9%). In 10
of 11 cases, there was a pre-existing AF. In 1 patient, the cause
of EMI was hereditary thrombophilia, another 1 patient
underwent EMI together with dilated cardiomyopathy with
a pronounced effect of spontaneous contrast enhancement
according to echocardiography. In 3 patients, the genesis of
EMI was not detected.

Among patients with EMI, there were more men compared
with patients with myocardial infarction and atrial fibrillation
(10 of 16 patients — 62.5% (95% Cl = 35.4% — 84.8%) vs.
47.6%, respectively. The mean age was 64.3 (15.1) years and
75.2 (10.1) years, respectively.

14 out of 16 patients with EMI had hypertension, 3 patients
suffered from diabetes mellitus. In 3 of the 16 cases EMI
patients had a history of a previous M, and 6 had a stroke.
Patients with EMI did not have severe dyslipidemia, were
overweight (body mass index (M(SD)) = 26.0 (4.7) kg/m?), had
moderate decrease in renal function (glomerular filtration
rate (M(SD)) = 60.0 ( 21.8) ml/min/1.73 m?). All patients with
EMI and AF had a high risk of thromboembolic complications
according to the CHA2DS2-VASc scale (3.6(1.6) points) and
did not take anticoagulants (ACs) before hospitalization due
to Ml or used them inadequately (incorrect doses or irregular
intake).

Upon admission patients with EMI most often complained
of intense pain in the chest (in 12 of 16 cases of EMI), less
often of choking (4 cases), pain in the epigastric region
(1 patient). Loss of consciousness was registered in 1 case.
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In 10 out of 16 cases of EMI, ST elevation MI occurred.
Hemodynamically significant arrhythmias (sinoatrial and
atrioventricular blockades, ventricular fibrillation) were not
registered in patients with EMI. The mean ejection fraction
(M(SD)/ Me(IQR)) was 50.4 (14.3)/53.5 (14.0)%.

According to CAG data, CAs were intact in 4 cases.
These patients underwent an additional OCT, and signs
of atherosclerotic lesions and coronary dissection were
excluded. 10 patients had embolic occlusion of 1 CA; 2 patients
had embolic occlusion of 2 CAs. Most often (in 6 cases),
the infarct-related coronary artery was the circumflex artery,
less often it was due to the right coronary artery (2 cases)
and the anterior interventricular artery (2 cases). In 2 patients,
CE was verified simultaneously in the circumflex artery
and the anterior interventricular artery. Distal CE occurred
in 6 cases. 1 patient had a proximal lesion of one CA and
a distal lesion of the other. In the rest of the patients, CE was
detected in the proximal parts of the arteries.

Considering intact CAs, as well as extremely distal CEs,
revascularization was not recommended for 7 patients
with EMI. Thrombolysis performed in only 1 case had no
significant effect. Thrombaspiration was performed in
9 patients with EMI, that is, it was the most common tactic
of PCI. In 5 cases it was combined with infarction-associated
artery angioplasty, in 2 cases stenting was also applied.

During admission, 13 out of 16 patients with EMI took AC,
of which 3 patients were prescribed triple ATT (acetylsalicylic
acid + clopidogrel + AC), 8 patients received double ATT
(clopidogrel + AC). The volume of ATT was determined
depending on the ratio of ischemic and hemorrhagic risks.
Triple ATT was prescribed for a period of 1 month, with
a further transition to double ATT for up to 12 months; 1 year
after the endured EMI, permanent intake of AC only was
recommended. In 12 out of 13 cases, direct oral ACs (DOACs)
were prescribed as ACs, and in 1 case it was a vitamin
K antagonist (VKA). AC was not prescribed to 3 patients with
a probable diagnosis of EMI and unknown etiology of CE.
After 1 year, all patients who remained under observation
(10 people) took AC, 3 of them — irregularly and / or in
incorrect doses.

Noteworthy is the high incidence of both in-hospital
(table 1) and out-of-hospital (table 2) thromboembolic
events in patients with EMI. Moreover, during hospitalization,
all of them were registered in patients on the first day of
AF-associated EMI.

The only death during hospitalization was associated with
massive PE.

By the time of discharge from the hospital, patients
with EMI often developed severe CHF(FC Ill): in 5 out of 15
discharged patients. 7 patients had CHF Il FC, 3 of them
had | FC. It should be noted that all cases of severe CHF
at discharge, and later episodes of decompensated CHF,
occurred in patients with AF-associated EMI.

All events in the long-term period also had
a thromboembolic origin and were registered in patients with
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Table 1. In-hospital Events in Patients with embolic myocardial infarction

In-hospital event EMI patients (n = 16), abs. (%) %, 95% CI
MI recurrence 0(0) -
Cardioembolic stroke 2(12.5) 1.6-38.3
PE 3(18.7) 4.1-45.6
Major bleeding 1(6.25) 0.2-30.2
Minor bleeding 1(6.25) 0.2-30.2
Mortality 1(6.25) 0.2-30.2
CEP 1 3(18.7) 4.1-45.6
CEP 2 4(25.0) 7.3-52.2
Table 2. Long-term events in patients with embolic myocardial infarction
Long-term event EMI patients (n = 10)*, abs. (%) | %, 95% CI
Reoccurring EMI 1(10.0) 0.2-44.5
Cardioembolic stroke 2(20.0) 2.5-55.6
PE 0(0) -
Major bleeding 0(0) -
Minor bleeding 2(20.0) 2.5-55.6
Mortality 2(20.0) 2.5-55.6
Admissions due to decompensation of CHF 4(40.0) 12.2-73.7
CEP 1 3(30.0) 6.7-65.2
CEP 2 3(30.0) 6.7-65.2
Note: * Patients who died during admission, as well as those who dropped out of the study after admission, were excluded from the study.

AF-associated EMI 1.9-6.9 years after admission.All cases
were happening while withdrawal or inadequate intake of
AC. In the long term, 2 patients died. The cause of death in
1 case was cardioembolic stroke. The mechanism of death
of the second patient could not be reliably deduced. Both
patients, who died in the long-term period, suffered massive
PE simultaneously with EMI during admission.

In patients with EMI, the number of bleedings both during
admission (table 1) and in the long-term period (table 2) was
small. There were only 4 episodes during the entire follow-
up period, of which only 1 major bleeding was associated
with PCI during hospitalization (post-puncture hematoma
of the thigh) in a patient taking multicomponent ATT.
The remaining bleedings were minor, occurred in presence of
taking AC and were registered in patients with predisposing
factors (microhematuria associated with exacerbation
of chronic pyelonephritis, gingival bleeding in a patient
with periodontal disease, minor gastrointestinal bleeding
associated with erosive gastritis).

DISCUSSION

Previously, it was believed that CE was impossible for
a number of reasons: coronary filling occurs in diastole,

DOl https://doiorg/101

the presence of differences between the diameters of
the aorta and the CA, the deviation of the CA from the aortic
root at a right angle, high volume and velocity blood flows
in this part of the aorta [4, 7]. However, in 1978, K.R. Prizel
et al., in a post-mortem study of 419 cases of MI, showed
that CE occurred in 13.0% of them. Moreover, AF occurred in
24.0% of patients with CE [4]. The work of K.R. Prizel with co-
authors gave the foundation for further research into the EMI
problem.

EMI occur in real clinical practice. According to
the literature, this type of Ml is considered a rather rare
pathology [1-4]. This may be due not only to their low
prevalence, but also to the following difficulties that
arise when verifying the diagnosis of EMI: the absence
of clinical features compared to the “classic” case of MI,
the need to identify the source of CE, and also exclusions of
atherosclerotic plague rupture in an infarction-related KA.

Inthe present study, EMI was 0.8% of all Mis. The diagnosis
was verified using the SUITA criteria [3], which were also
used in most of the large works devoted to the problem of
EMI [1, 2, 8]. In doubtful cases due to the absence of typical
angiographic signs, OCT was performed to rule out an
atherosclerotic lesion in the infarct-related coronary artery
and to confirm the embolic nature of MI.

7816/cardar111979
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In the present study, in most cases (68.7%), EMI was
associated with AF, which corresponds to the literature
data [3, 4, 7]. Moreover, EMI developed in those AF patients
who had high risks of thromboembolic complications
according to the CHA2DS2-VASc scale and did not take
adequate anticoagulants. As in most large studies [2-4], in
our study, patients with EMI were dominated by men, they
were younger, and had fewer comorbidities compared with
patients with type 1 ML.

As previously mentioned, there are currently no guidelines
for the treatment of patients with EMI. The existing literature
suggests, there are only data from individual authors,
according to which thromboaspiration is the preferred
method of PCl in patients with EMI [2, 3, 8]. In the present
study, thromboaspiration was most often performed in
combination with angioplasty; rarely, if this tactic was not
effective enough, stenting was performed. In all cases,
a satisfactory angiographic result was obtained. In a number
of patients with EMI, given the angiographic picture, there
was no need for revascularization.

The question of the volume of ATT during EMI remains
open. Some experts believe that it is necessary to take AC
with one antiplatelet agent, while others believe that only
AC is sufficient [1, 14, 15]. In the case of coronary artery
stenting in AF-associated EMI, recommendations for patients
with AF who have undergone Ml and PCI should be followed.
In the present study, when prescribing ATT, the current
recommendations for the treatment of patients with acute
coronary syndrome and recommendations for the treatment of
patients with AF [16—18] were used. Most of our patients had
clear indications for the AC administration (AF, thrombophilia,
the effect of spontaneous contrast enhancement). Despite
the multicomponent nature of ATT (antiplatelet agents + AC)
in most of the patients in the study, the number of bleedings
was small. An unfavorable prognosis was associated only
with a violation of the prescribed ATT regimens, namely with
inadequate intake or withdrawal of AC.
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