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Abstract

Background: Clinical studies have reported a prevalence of MINOCA of 5% to 6% of AMI
cases. The demographic and clinical characteristics of MINOCA patients differ from other
patients with AMI-CAD. The prevalence of conventional CAD risk factors also varies among
patients with MINOCA versus MICAD.

Objective: To study the clinical profile of patient with myocardial infarction with non-
obstructive coronary arteries(MINOCA) in comparison to patient with myocardial infarction
with obstructive coronary artery disease(MICAD) and its correlationship with the risk factors
Material and methods:Present study prospective comparative study was conducted in the
Department of Cardiology, G.R. Medical College, Gwalior (M.P.) on an inpatient
basis.Duration of study wasOne and half years. (Nov. 2019 to June 2021) A total of 214
patients presenting with Myocardial infarction who underwent coronary angiography were
studied during this period. Our study consist of two groups of patients based on their
angiographic findings that were patients with MINOCA (N=107) and patients with MI with
obstructive coronary artery disease (MICAD) (N=107) which were compared based on their
clinical profile and various risk factors.

Results:Patients with MINOCA were more likely to be younger with mean age of 47.94
+9.02 year with female being more prevelant in comparison to patients with
MICAD..Conventional cardiovascular risk factors such as Smoking (19.6% vs
36.4%),Diabetes (9.3% vs 29.9%) ,hypertension (20.6% vs35.5%,),0besity (5.6% vs
16.8%),dyslipidemia(22.4% vs 40.2% )were less prevelant. Patients with MINOCA usually
presents with NSTEMI (64.5% vs 44.9%) and less likely to have left ventricular
dysfunction(27.1% vs74.8%) in comparison to patient with MICAD.

1563


mailto:Email-ramdm@gmail.com

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL13, ISSUE 05, 2022

Conclusion:Patients with MINOCA were younger as compared to patient with
MICAD.Prevalence of females were significantly higher among patients with MINOCA
.Risk factors such as smoking, alcohol intake, obesity and Comorbid illness like
hypertension, diabetes mellitus, dyslipidemiawere less prevalent among patients with
MINOCAas compared to patients with MICAD.
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Introduction

Myocardial infarction without obstructive coronary artery disease (MINOCA) is defined by
the evidence of spontaneous acute myocardial infarction (MI) and angiographic exclusion
of coronary stenosis >50% in any potential infarct related artery, after having ruled out other
clinically overt causes for the acute presentation’.

Clinical studies have reported a prevalence of MINOCA of 5% to 6% of AMI cases'with a
range between 5% and 15% depending on the population examined*>Although MINOCA can
present with or without ST-segment elevation on the ECG, patients with MINOCA are less
likely to have electrocardiographic ST-segment deviations and have smaller degrees of
troponin elevation than their AMI counterparts with obstructive CAD (AMI-CAD).?® The
demographic and clinical characteristics of MINOCA patients differ from other patients with
AMI. MINOCA patients are usually younger > than patients with AMI-CAD.Women are
disproportionately represented among individuals with MINOCA!®.The prevalence of
conventional CAD risk factors and clinical features also varies among patients with
MINOCA versus AMI-CAD. MINOCA patients have a lower prevalence of dyslipidemia
than their counterparts with AMI-CAD.124® Other traditional CAD risk factors, such as
hypertension, diabetes mellitus, tobacco abuse, and a family history of myocardial infarction,
are less frequent in MINOCA patients'-?#8although this has not been consistently observed in
all studies®. The reasons for these are varied. Thrombosis, embolism and vasospasm are
believed to be the mechanisms of ischemia and infarction in these cases®®. Intravascular
thrombosis can result from hematological disturbances as in protein S deficiency and high
progestational states in females'®. Coronary embolism has been reported with prosthetic and
abnormal valves, endocarditis and cardiac arrythmias'!. Vasospasm is an important
mechanism in cocaine and amphetamine induced infarction!?!3, Currently, local studies have
not been performed to determine the clinical characteristics of patients with MINOCA. The
aim of this study was to know the clinical profile of such patients. It will help identify such
patients thus avoiding invasive investigations. In addition, it will reduce unnecessary cost and
burden on our catheterization laboratory.

Objectives

e To study the clinical profile of patient with myocardial infarction with non obstructive
coronary arteries(MINOCA)in comparison to patients with myocardial infarction with
obstructive coronary artery disease(MICAD).

e To study the ECG and echocardiographic changes in patients with myocardial infarction
with non obstructive coronary arteries in comparison to patients with Myocardial
infarction with obstructive coronary artery disease.
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e To study correlationship of risk factors in patients with myocardial infarction with non
obstructive coronary arteries (MINOCA)in comparison to patients with myocardial
infarction with obstructive coronary artery disease.

Material and methods

Present study prospective comparative study will be conducted in the Department of
Cardiology, G.R. Medical College, Gwalior (M.P.) on an inpatient basis. Duration of study
wasOne and half years. (Nov. 2019 to June 2021) A total of 214 patients presenting with
Myocardial infarction who underwent coronary angiography were studied during this period.
Our study consist of two groups of patients based on their angiographic findings that were
patients with Myocardial infarction with non obstructive coronary arteries (N=107) and
patients with Myocardial infarction with obstructive coronary artery disease(N=107) which
were compared based on their clinical profile (Detailed history, clinical examination,
biochemical profile, electrocardiographic findings, echocardiographic findings and
Angiographic findings to be studied)and various risk factors.

Inclusion criteria
Patients presenting with Myocardial infarction who underwent coronary angiography.

Exclusion criteria

e Patient age < 18 years.

e Previous history of Percutaneous Intervention.

e Documented coronary artery disease in previous angiogram
e Patients who refuse to give written informed consent.

Results
Comparison between Patients with MINOCA and MICAD based on Age distribution
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Graph 1: Age Distribution
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In our study patients with MINOCA were younger with mean age of 47.94 +£9.02years then
those with MICAD with mean age of 56.50+9.07 years (p=0.000).Most prevalent age group
being 4lyears-50years and 5lyears — 60 years in patient with MINOCA and MICAD

respectively.
Comparison between Patients with MINOCA and MICAD based on Sex distribution

Graph 2: Sex Distribution
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In our study among patients with MINOCA Males were more common then females
(60.7%vs39.3%). Majority of patients in both groups were males that was (60.7% and 78.5%)
respectively among patients with MINOCA and MICAD. Among patients of MINOCA
prevalence of females were significantly higher as compared to patient with MICAD (39.3%
vs 21.5%) and the difference was statistically significant (p=0.005).

Table 1-Comparison between patients with MINOCA and MICAD based on ECG
findings

ECG | MINOCA | MICAD PValue
(p<0.05-significant)
STEMI 35.50% 55.10% 0.004
NSTEMI | 64.50% 44.90% 0.004

In our study the Non ST segment elevation MI(NSTEMI )was more common among patients
with MINOCA(64.5%) as compared to patients with MICAD (44.9%) and the difference was
statistically significant(p=0.004) and vice versa for STEMI(35.1% V'S 55.1%)

Table-2 Comparison between patients with MINOCA and MICAD based on Ejection
fraction Levels.

EJECTION MINOCA MICAD PValue
FRACTIONLEVEL (p<0.05-significant)
Abnormal(<55%) 27.1% 74.80% 0.000
Normal(>55%) 72.90% 25.20% 0.000
Mean Ejection Fraction level | 56.11%+8.82 | 48.01%9.56 0.000

In our study the mean ejection fraction was higher among patients with MINOCA that was
(56.11%+8.82) when compared to patients MICAD that was (48.01%%9.56) and the
difference was statistically significant(p=0.00).

The prevalence of patients with reduced ejection fraction (<55%) or with left ventricular
dysfunction was significantly lower among patients with MINOCA (27.1%) as compared to
patients with MICAD(74.8%).

Table 3 -Comparison between patients with MINOCA and MICAD based on risk
factors

RISK FACTORS |MINOCA | MICAD PValue
(p<0.05-significant)

Family History of CAD | 38.3% 29.9% 0.194
Smoking 19.6% 36.4% 0.006
Alcohol Intake 15% 26.2% 0.042
Obesity 5.6% 16.8% 0.015
Hypertension 20.6% 35.5% 0.015
Diabetes Mellitus 9.3% 29.9% 0.000
Dyslipidemia 22.4% 40.2% 0.005
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Conventional cardiovascular risk factors such as Smoking (19.6% vs 36.4%),Diabetes (9.3%
Vs 29.9%) ,hypertension (20.6% vs 35.5%,),0besity (5.6% vs 16.8%),dyslipidemia (22.4% vs
40.2% )were less prevalent in patients with MINOCA and MICAD respectively.There was no
significant difference in prevalence of patients with family history of Coronary artery disease
between both groups ie(38.3% vs 29.9%) .

Discussion

In our study patients with MINOCA were younger with mean age of 47.94 +9.02years then
those with MICAD with mean age of 56.50+£9.07 years (p=0.000).Most prevalent age group
being 41years-50years and 51yrs — 60 yrs in patient with MINOCA and MICAD respectively.
Results were in line with study by Routray SN et al*4(46.1 years vs 61.3 years), Igbal MN
et al'®(54 years vs 58 years), Safdar et al*®(46years and 48 years) in patients with MINOCA
and MICAD respectively.

Among patients with MINOCA Males were more common then females (60.7%Vvs39.3%).
Majority of patients in both groups were males that was (60.7% and 78.5%). Among patients
of MINOCA prevalence of females were significantly higher as compared to patient with
MICAD (39.3% vs 21.5%) and the difference was statistically significant (p=0.005).

Similar findings were observed in study by Salih K et al'’ (45% vs 28.2%) ,Routray S.N. et
al** (42.5% vs 18.7%),Igbal MN et al'® (24% vs 15.8%) where among patients with
MINOCA prevalence of females were significantly higher as compared to patients with
MICAD.

In our study the Non ST segment elevation MI(NSTEMI )was more common among patients
with MINOCA(64.5%) as compared to patients with MICAD (44.9%) and the difference was
statistically significant(p=0.004) and vice versa for STEMI(35.1% V'S 55.1%)

Similar observations were made by Safdar et al'® (78.6% vs 47.9%) andRakowski T et
al*8(78% vs51.1%).

The mean ejection fraction was higher among patients with MINOCA that was
(56.11%+8.82) when compared to patients MICAD that was (48.01%%9.56) and the
difference was statistically significant(p=0.00). Our Results were in line with study by Salih
K et al*’where the mean ejection fraction was (60% vs 50%) in both group respectively.

The prevalence of patients with reduced ejection fraction (<55%) or with left ventricular
dysfunction was significantly lower among patients with MINOCA (27.1%) as compared to
patients with MICAD(74.8%).

In our study there was no significant difference in prevalence of patients with family history
of Coronary artery disease between both groups that was (38.3% vs 29.9%) in patients with
MINOCA and MICAD respectively. Similar findings were observed in study by PasupathyS
et al®® (21% vs 27%), Igbal MN et al*5(28.1% vs 24.6%) ,Jamil S et al®® (22.7% vs
25.6%)in both group respectively.

Among patients with MINOCA the prevalence of smokers was lesser as compared with
patients with MICAD (19.6% vs 36.4% ,p=0.006).Similar observations were found in study
by Igbal M N et al'®(5.4% vs18.4%) , Rakowski T et al®(15.1% vs 25.2%) respectively in
both groups.

In our study among patients with MINOCAprevalence of alcoholics (15%) were lesser then
the prevalence of chronic alcoholics in patients with MICAD (26.2%) and the difference was
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statistically significant. Observations made by Salih K et al'’ found no significant difference
in the prevalence of alcoholics between patients with MINOCA (11.3%) and MICAD(11%).
In our study among patients with MINOCA the prevalence of hypertension was lesser as
compared to patients with MICAD (20.6% vs 35.5%, p=0.015) and the difference was
statistically significant.Similar observations were made by Routray S.N. et al'* (17.3% vs
37.7%),Salih K et al'’(30.3% vs 49.0%) respectively in both groups.

The prevalence of diabetes among patients with MINOCA was 9.3% that was lower then
patients with MICAD( 29.9%, p=0.000) and the difference was statistically significant. Our
observations were in line with studies by Rakowski T et al*®(13.1% vs 22.2%) , Salih K et
al'’ (18%vs 30.5%),Jamil S et al?® (16.7% vs 28.3%)in both groups respectively.
Dyslipidemia was present in fewer patients with MINOCA (22.4%) as compared to patient
with MICAD (40.2%) and the difference was statistically significant (p=0.005). Results were
comparable with study by PasupathyS et al'®( 21% vs 32%),Jamil S et al?°(17.5% vs
28.2%),Salih K et al'” (18.3% vs 31.5%) in both groups respectively.

Conclusion

e Patients with MINOCA were younger as compared to patient with MICAD .Among
patients with MINOCA males were more common then females.Prevalence of females
were significantly higher among patients with MINOCA as compared to patient with
MICAD.

e Among patients with MINOCA NSTEMI was more common thenSTEMI.In comparison
to patients with MICAD patients with MINOCA more commonly presents with NSTEMI
.Left ventricular dysfunction was less common among patients with MINOCA as
compared to patients with MICAD.

e Conventional cardiovascular risk factors such as smoking, alcohol intake, obesity
,hypertension, diabetes mellitus and dyslipidemia were less prevalent among patients with
MINOCAas compared to patients with MICAD.

References

1. Pasupathy, S, Air, T, Dreyer, RP, Tavella, R, Beltrame, JF. Systematic review of patients
presenting with suspected myocardial infarction and nonobstructive coronary arteries
[published correction appears in Circulation. 2015;131:e475].
Circulation.2015;131:861-870.

2. Barr, PR, Harrison, W, Smyth, D, Flynn, C, Lee, M, Kerr, AJ. Myocardial infarction
without obstructive coronary artery disease is not a benign condition (ANZACS-QI 10).
Heart Lung Circ. 2018;27:165— 174.

3. Lindahl, B, Baron, T, Erlinge, D, Hadziosmanovic, N, Nordenskjold, A, Gard, A,
Jernberg, T. Medical therapy for secondary prevention and long-term outcome in patients
with myocardial infarction with nonobstructive coronary artery disease. Circulation.
2017;135:1481— 14809.

4. Safdar, B, Spatz, ES, Dreyer, RP, Beltrame, JF, Lichtman, JH, Spertus, JA, Reynolds,
HR, Geda, M, Bueno, H, Dziura, JD, Krumholz, HM, D‘Onofrio, G. Presentation, clinical

1569



10.

11.

12.

13.

14.

15.

16.

17.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL13, ISSUE 05, 2022

profile, and prognosis of young patients with myocardial infarction with nonobstructive
coronary arteries (MINOCA): results from the VIRGO study. J Am Heart Assoc.
2018;7:e009174.

Berger, JS, Elliott, L, Gallup, D, Roe, M, Granger, CB, Armstrong, PW, Simes, RJ,
White, HD, Van de Werf, F, Topol, EJ, Hochman, JS, Newby, LK, Harrington, RA,
Califf, RM, Becker, RC, Douglas, PS. Sex differences in mortality following acute
coronary syndromes. JAMA. 2009;302:874-882.

Daniel, M, Agewall, S, Caidahl, K, Collste, O, Ekenbéck, C, Frick, M, Y-Hassan, S,
Henareh, L, Jernberg, T, Malmgqvist, K, Schenck- Gustafsson, K, Sérensson, P, Sundin,
O, Hofman-Bang, C, Tornvall, P. Effect of myocardial infarction with nonobstructive
coronary arteries on physical capacity and quality-of-life. Am J Cardiol.2017;120:341—
346.

Ciliberti G, Compagnucci P, Urbinati A, Bianco F, Stronati G, Lattanzi S, Dello Russo A,
Guerra F. Myocardial Infarction Without Obstructive Coronary Artery Disease
(MINOCA): A Practical Guide for Clinicians. CurrProblCardiol. 2021 Mar;46(3):100761.
doi: 10.1016/j.cpcardiol.2020.100761. Epub 2020 Dec 10. PMID: 33360675.

Kemp HG, Kronmal RA, Vliestra RE, Frye RL. Seven years survival of patients with
normal or near normal coronary arteriograms: a CASS registry study. J Am Coll
Cardiol1986;7:479-83.

Greenberg MA, Grose RM, Neuburger N, Silverman R, Strain JE, Cohen MV. Impaired
coronary vasodilator responsiveness as a cause of lactate production during pacing-
induced ischaemia in patients with angina pectoris and normal coronary arteries. J Am
CollCardiol 1987;9:743-51.

Alpert JS. Myocardial infarction with angiographically normal coronary arteries. Arch
Intern Med 1996;154:265-9.

Da Costa A, Isaaz K, Faure E, Mourot S, Cerisier A, Lamaud M. Clinical characteristics,
aetiological factors and long-term prognosis of myocardial infarction with an absolutely
normal coronary angiogram: a 3-year follow-up study of 91 patients. Eur Heart
J2001;22:1459-65.

BugiardiniR,BaireyMerzCN.Anginawith—normallcoronaryarteries:a changing
philosophy. JAMA 2005;293:477-84.

Thygesen K, Alpert JS, White HD. Universal definition of myocardial infarction. Eur
Heart J 2007;28:2525-38.

Routray SN, Tripathy SK, Satpathy C, Mohanty NK, Dash BK. Clinical and angiographic
profile of myocardial infarction with nonobstructive coronary arteries (MINOCA). Int. J.
Adv. Res. 7(4),612-617.

Igbal MN, Rao M, et al. Non obstructive coronary artery disease in patients admitted for
elective coronary angiography. Pak J Med Sci 2014;30(6):1336-1340.

BasmahSafdar, Erica S. Spatz, Rachel P. Dreyer, John F. Beltrame et al. Presentation,
Clinical Profile, and Prognosis of Young Patients With Myocardial Infarction With
Nonobstructive Coronary Arteries (MINOCA): Results From the VIRGO Study. J Am
Heart Assoc. 2018;7:e009174.

Kilic S, Aydin G, Coner A, et al. Prevalence and clinical profile of patients with
myocardial infarction with non-obstructive coronary arteries in Turkey (MINOCA-TR):

1570



18.

19.

20.

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL13, ISSUE 05, 2022

A national multi-center, observational study. Anatol J Cardiol.2020;23(3):176-182.
Tomasz Rakowski, Giuseppe De Luca, ZbigniewSiudak, Krzysztof Plens,
ArturDziewierz et al. Characteristics of patients presenting with myocardial infarction
with non-obstructive coronary arteries (MINOCA) in Poland: data from the ORPKI
national registry. Journal of Thrombosis and Thrombolysis (2019)47:462—466.

Pasupathy S et al, Systematic Review of Patients Presenting With Suspected Myocardial
Infarction and Nonobstructive Coronary Arteries. Circulation. 2015;131:861-870.

Sarah Jamil, Gohar Jamil, HanaaMesameh, Anwer Qureshi JumaAlKaabi. Risk factor
comparison in young patients presenting with acute coronary syndrome with
atherosclerotic coronary artery disease vs. angiographically normal coronaries. Int. J.
Med. Sci. 2021;18:3526-32.

1571



