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ABSTRACT

Background:Studies have reported a prevalence of MINOCA of 5% to 6% of AMI
casest. The demographic and clinical characteristics of MINOCA patients differ from
other patients with MICAD.

Objective: To study theclinical presentation and biochemical profileof patient with
Myocardial Infarction with non obstructive coronary arteries(MINOCA) in comparison
to patient with Myocardial Infarction with obstructive coronary artery
disease(MICAD).

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 was One 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 biochemical parameters.

Results: Chest pain was the most common presenting symptom among patients with
MINOCA (70.1%) and Ghabrahat (83.2%) was the most common presenting symptom
among patients with MICAD. Patients with MINOCA more commonly presents with
atypical complaints (37.4%vs15.9%) whereas signs and symptoms of heart failure were
less common among patients with MINOCA as compared to patients with
MICAD.Biochemical Abnormalities like High random blood
sugarlevels(8.4%vs30.8%0),hypercholesterolemia(24.3%vs46.70%) and
hypertriglyceridemia(8.40%vs23.40%) were less prevalent whereas reduced
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hemoglobin levels or Anemia (71%vs44.9%)was more prevalent among patients with
MINOCA as compared to patients with MICAD.

Conclusion:Patients with MINOCA most commonly presents with chest pain. Atypical
complaints was more common whereas symptoms and signs of heart failure were less
common among patients with MINOCA as compared to patients with
MICAD.Biochemical Abnormalities like High random blood sugar levels,
hypercholesterolemia and hypertriglyceridemia were less prevalent whereas reduced
hemoglobin levels (Anemia )was more prevelant among patients with MINOCA as
compared to patients with MICAD.

Keywords:-MINOCA,MICAD, Ml

INTRODUCTION

According to the recent guidelines Myocardial infarction with non obstructive coronary
arteries (MINOCA) is defined by the evidence of spontaneousacute 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 examinedl. The demographic and
clinical characteristics of MINOCA patients differ from other patients with AMI*>4The
prevalence of conventional CAD risk factors and clinical features also varies among patients
with MINOCA versus AMI-CAD?*® 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'®,
Currently, local studies have not been performed to determine the clinical presentation and
biochemical characteristics of patients having normal coronary angiogram. The aim of this
study was to know the clinical presentation and bio-chemical 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

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

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

MATERIALS 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. Sample size: 214
patients Duration of study: One and half years. (Nov. 2019 to June 2021) A total of 214
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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 normal coronary
arteries (N=107) and patients with myocardialinfarction with obstructive coronary artery
disease (N=107) which were compared based on their clinicalpresentation(Detailed history
and examination) and biochemicalprofile(CBC,RFT,LFT,LIPID PROFILE).

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
Table-1: Comparison between patients with MINOCA and MICAD based on Symptoms
SYMPTOMS MINOCA | MICAD PValue
(p<0.05-significant)
Chest pain 70.10% | 75.70% 0.356
Ghabrahat 30.80% | 83.20% 0.000
Breathlessness 9.30% 29.90% 0.000
Sweating 36.40% | 60.70% 0.000
Atypical complaints | 37.40% 15.90% 0.000

Comparison between Patients with MINOCA and MICAD based on presenting
symptoms

Graph 1 : Symptoms

= MINOCA MICAD
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Chest pain was the most common presenting symptom among patients with MINOCA
(70.1%) and Ghabrahat (83.2%) was the most common presenting symptom among patients
with MICAD. Patients with MINOCA more commonly presents with atypical complaints
(37.4%vs15.9%) whereas Symptoms such as Breathlessness (9.3%vs29.9% p=0.000),
ghabrahat (30.8%vs83.2% p=0.000) and sweating (36,4% vs 60.7% p=0.000) were less
commonly seen in patients with MINOCA as compared to patients with MICAD and the
difference was statistically significant.

Table-2: Comparison between patients with MINOCA and MICAD based on Signs

SIGNS MINOCA | MICAD | PValue (p<0.05-significant)
Tachycardia | 52.30% | 63.60% 0.097
Bradycardia | 10.30% | 19.60% 0.055
Tachyponea | 19.60% | 39.30% 0.002

Raised BP 16.80% | 29.00% 0.034
Hypotension | 5.60% | 11.20% 0.139

Edema 9.30% | 18.70% 0.049
Raised JVP 4.70% | 13.10% 0.031
Basal Rales | 4.70% | 13.10% 0.031

Comparison between Patients with MINOCA and MICAD based on presenting signs

Graph 2 :
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Tachycardia was the most common presenting sign in patient with MINOCA (52.3%) and
patients with MICAD (63.6%).Signs such as Edema, tachypnoea, Raised Blood pressure at
Admission, Basal rales and raised JVP(9.3%vs18.7% p=0.049, 19.6% vs 39.3% p=0.002,
16.8% vs 29% p=0.034, 4.7% vs 13.1%p=0.031,4.7%vs13.1% p=0.031) respectively were
less prevalent among patients with MINOCA as compared to patient with MICAD and the
differences were statistically significant.
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Signs such as tachycardia, bradycardia, hypotension were less prevalent when compared with

patients with MICAD that were (52.3% vs 63.6%, 10.3% vs 19.6%, 5.6% vs 11.2%)
respectively but the differences were not statisticallysignificant.

Table-3: Comparison between patients with MINOCA and MICAD based on
Biochemical abnormalities

BIOCHEMICAL |MINOCA |MICAD PValue
ABNORMALITIES (p<0.05-significant)
Anemia 71.00% | 44.90% 0.000

High RBS level 8.40% | 30.80% 0.000
Hypercholesterolemia| 24.30% | 46.70% 0.001
Hypertriglyceridemia | 8.40% | 23.40% 0.003

Hyperuricemia 27.10% | 38.30% 0.080
Raised SGOT Level | 89.70% | 96.30% 0.061

Table-4: Comparison between patients with MINOCA and MICAD based on
Biochemical parameters.

BIOCHEMICAL MINOCA MICAD PValue
PARAMETER (p<0.05-significant)
Mean Hemoglobin | 12.57 £1.31 g/dl 12.98+1.72¢/dl 0.000
Mean RBS 151.9+34.64mg/d| | 168.74+70.66mg/dI 0.000
Mean cholesterol | 208.62+75.8mg/dl | 236.18+46.07mg/dI 0.001
Mean Triglycerides|96.33+£35.764mg/dl|175.36+31.119mg/dI 0.003
Mean Uric acid | 4.69 £ 1.69mg/dI 6.35+2.04mg/dl 0.080
Mean SGOT 56.5+28.92U/L 71.27 £32.50U/L 0.061

Comparison between Patients with MINOCA and MICAD based on Biochemical
Abnormalities

GRAPH 3 :BIOCHEMICAL ABNORMALITY
= MINOCA = MICAD
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Biochemical Abnormalities like High random blood sugar levels (8.4%vs30.8%),
hypercholesterolemia (24.3%vs46.70%) and hypertriglyceridemia (8.40%vs23.40%) were
lessprevalent whereas reduced haemoglobin levels or Anaemia (71%vs44.9%)was more
prevalent among patients with MINOCA as compared to patients with MICAD. There was no
significant difference in prevalence of patients with hyperuricemia (27.1% vs 38.3%)and
raised SGOT levels(89.7% vs96.3%) respectively in both groups.

DISCUSSION

Chest pain was the most common presenting symptom among patients with MINOCA
(70.1%) and Ghabrahat (83.2%) was the most common presenting symptom among patients
with MICAD. Patients with MINOCA more commonly presents with atypical complaints
such as atypical chest pain,nausea,dizzinessetc (37.4%vs15.9%) whereas Symptoms such as
Breathlessness (9.3%vs29.9% p=0.000), ghabrahat (30.8%vs83.2% p=0.000) and sweating
(36,4% vs 60.7% p=0.000) were less commonly seen in patients with MINOCA as compared
to patients with MICAD and the difference was statistically significant. In the study by
Gasior P et al*?chest pain/angina was the most common symptom in both groups, however it
was less pronouncedin the patients with MINOCA (88.32% vs 94.24%) as compared to
patients with MICAD. In the study by Safdar B et al'®Breathlessness was significantly more
common among patients with MINOCA(5.76%) as compared to patients with MICAD
(2.38%)

In our study the most common presenting sign among patients with MINOCA was
tachycardia which was observed in (52.3%) of cases followed by tachypnoea which was seen
in (19.6%) of cases.Signs such as Raised Blood pressure at Admission, bradycardia,
hypotension, Basal rales and Raised JVP were found in(16.8%>10.3%>5.6%>4.7%and 4.7%)
cases in decreasing order of prevalence respectively.Tachycardia was the most common
presenting sign in patient with MINOCA (52.3%) and patients with MICAD(63.6%).Signs
such as Edema, tachypnoea, Raised Blood pressure at Admission, Basal rales and raised
JVP(9.3%vs18.7% p=0.049, 19.6% vs 39.3% p=0.002, 16.8% vs 29% p=0.034, 4.7% vs
13.1%p=0.031, 4.7%vs13.1% p=0.031) Respectively were less prevalent among patients with
MINOCA as compared to patient with MICAD and the differences were statistically
significant.

Signs such as tachycardia, bradycardia and hypotension were less prevalent when compared
with patients with MICAD that were (52.3% vs 63.6%, 10.3% vs 19.6%, 5.6% vs 11.2%)
respectively but the differences were not statisticallysignificant.

Symptoms and signs of heart failure such as
breathlessness,tachyponea,bipedaledema,basalrales and raised JVP were less prevelant
among patients with MINOCA in comparison to the patients with MICAD.

In our study the mean haemoglobin level of patients with MINOCA was 12.57 +1.31 g/dl
which was lower than the mean haemoglobin level of patients with MICAD 12.98+1.72g/dI
and the difference was statistically significant (p=0.00).Findings observed in the study by
KilicS et al'*in which mean haemoglobin level was (13.4+2.1g/dl vs 13.6+1.9g/dl) in patients
with MINOCA and MICAD respectively where difference was statistically insignificant.In
our study the prevalence of patients with reduced haemoglobin levels/Anemia (<13gm/dl for
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men and <12gm/dl for females) was significantly higher among patients with
MINOCA(71%) as compared to patients with MICAD(44.9%) and the difference was
statistically significant(p=0.00).

We observed that the average random blood sugar levels in patients with MINOCA was
151.9+34.64mg/dl which was lower than average random blood sugar level of patients with
MICADie 168.74+70.66mg/dl and the difference was statistically significant(p=0.00).Our
findings were in line with study by Salih K et al**where average random blood sugar level in
patient with MINOCA was 111mg/dl which was lower than average random blood sugar
level of patients with MICAD that was 124 mg/dl and the difference was statistically
significant.In our study the prevalence of Patients with High random blood sugar levels
(>200mg/dl) was significantly lower among patients with MINOCA(8.4%) in comparison to
patients with MICAD( 30.8%).

We found that the mean total cholesterol levels in patients with MINOCA was
208.62+75.81mg/dl which was lower than mean total cholesterol levels of patient with
MICAD that was 236.18+46.07mg/dI and the difference was
statisticallysignificant(p=0.001).Observation made by Jamil S et al'*found no significant
difference in mean total cholesterol levels (174+54.14mg/dl vs185+42.54 mg/dl) in patients
with MINOCA and MICAD respectively.In our study the prevalence of patients with high
total cholesterol (>240mg/dl) levels/hypercholesterolemia was significantly lower among
patients with MINOCA (24.3%) as compared to patients withMICAD(46.7%)
(p=0.001).Similar findings were observed by Gasior P et al'?in which the prevalence of
patients with high total cholesterol/hypercholesterolemia levels was significantly lower
among patients with MINOCA 35.85% as compared to patients with MICAD 44.19%.

In  our study the mean total triglyceride levels in  patients  with
MINOCAwas96.33+35.764mg/dlwhichwas lower then the mean total triglyceride levels of
patients with MICAD which was175.36£31.119mg/dl.

Similar observations were made by Jamil S et al*®, they also found that mean total
Triglyceride levels among patients with MINOCA was 124+79.72mg/dl which was lower
then the patients with MICAD which was 150+88.57mg/dl.In our study the prevalence of
patients with hypertriglyceridemia was significantly lower among patients with
MINOCA(8.4%) as compared to patients with MICAD (23.4%)(p=0.003).

The average serum uric acid levels of patients with MINOCA was 4.69 + 1.69mg/dl which
was lower than the patients with MICAD that was 6.35+2.04mg/dl and the difference was
statistically insignificant (p=0.080).Hyperuricemia is prevalent similarly (>6mg/dl in female
and >7mg/dl in male) among patients with MINOCA and MICAD (27.1% vs 38.3%)
respectively.In the study by AzmatEhsan Qureshi et al*®hyperuricemia was associated with
more frequent total occlusions and critical lesions in men presenting with Myocardial
infarction.In the study by Ekici B et al.}’Hyperuricemia was less common in patients with
MINOCA as compared to patients with MICAD.

In our study the mean serum SGOT(AST) level among patients with MINOCA was
56.5+28.92U/L which was lower than the mean serum SGOT levels of patients with MICAD
that was 71.27 £32.50U/L and the difference was statistically insignificant(p=0.061).Raised
SGOT (>35lIU/L)levels are similarly prevelant among patients with MINOCA and MICAD
respectively (89.7%vs96.3%).
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CONCLUSION

Patients with MINOCA most commonly presents with chest pain. Atypical complaints were
more common whereas symptoms and signs of heart failure were less common among
patients with MINOCA as compared to patients with MICAD.Biochemical Abnormalities
like High random blood sugar levels, hypercholesterolemia and hypertriglyceridemia were
less prevalent whereas reduced hemoglobin levels (Anemia )was more prevelant among
patients with MINOCA as compared to patients with MICAD. Raised SGOT levels and
Hyperuricemia were similarlyprevelant among patients with MINOCA and MICAD.
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