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CLINICAL STUDY OF ACUTE MYOCARDIAL INFARCTION IN YOUNG
ADULTS WITH REFERENCE TO SERUM LIPOPROTEIN, SERUM
HOMOCYSTEINE AND HS-CRP
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ABSTRACT INTRODUCTION - Recently, the prevalence of acute myocardial infarction (AMI) has been increasing in

the younger generation. With the advances in the field of medicine, elevated serum levels of various
biomarkers like c-reactive protein (CRP), various lipoproteins and homocysteine have been identified to be related to AMI.
OBJECTIVE - To clinically diagnose acute myocardial infarction in young patients and correlate the levels of serum lipoprotein,
serum homocysteine and serum hs-crp and to calculate the level of risk depending on their levels.
METHOD - A hospital based observational study in which 50 subjects were enrolled in the study as per the inclusion and
exclusion criteria.
RESULTS - The results support the current global findings of the younger generation, especially the males, being affected by
AMI (Acute Myocardial Infarction). Sedentary lifestyle and BMI >25 can be considered as major risk factors leading to AMI. A
considerable proportion of our AMI patients had significantly elevated levels of homocysteine, hs-CRP and lipoprotein A and
low levels of HDL-C indicating their correlation with AMI.
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INTRODUCTION

Acute myocardial infarction (AMI) is a leading cause of
morbidity and mortality worldwide. MI (or heart attack) occurs
when myocardial ischemia, a diminished blood supply to the
heart, exceeds a critical threshold and overwhelms
myocardial cellular repair mechanisms designed to maintain
normal operating function and homeostasis [1]. Owing to
major changes in the biomarkers available for diagnosis,
criteria for AMI have been revised.

The current International Consensus definition states that the
term 'AMI' should be used where there is evidence of
myocardial necrosis in a clinical setting consistent with
myocardial ischemia. [2,3]

AMI is the most severe manifestation of CAD, which causes
more than 2.4 million deaths in USA,

More than 4 million deaths in Europe and northern Asia, and
more than one-third of deaths in developed nations annually.
[4,5]

The incidence of AMI in India is 64.37\1000 people n men aged
29-69 years. Even though 80% of CVD [coronary vascular
disease] cases are observed in the developing countries,
majority of the studies conducted till now were conducted in
developed countries. [6,7]

Signs and symptoms are quite variable, ranging from mild
dyspnoea to cardio-pulmonary arrest. [8]

In this condition we revascularize occluded coronaries.[9]
Patient should be treated immediately with medical therapy to
relieve symptoms and ensure clinical stability in initial
term.[10] Medical therapy includes morphine sulphate, Nitro-
glycerine or sodium nitroprusside, diuretics and ACE
inhibitors, in addition to standard antiaggregant and
anticoagulation therapies.[11]

Method

The study was initiated after obtaining approval from the
Institutional Ethics Committee of Dr. DY Patil University School
of Medicine, Nerul, Navi Mumbai. Written informed consent
was obtained from all the patients prior to enrolling them in
the study.

Study design: This was a prospective observational study.

Study Site: This study was conducted in the Departments of

General Medicine and Cardiology at Dr. D.Y. Patil University
School of Medicine, Nerul, Navi Mumbai.

Study Population: This study was conducted in patients
attending the tertiary care centre with sudden/gradual onset
of discomfort in the anterior chest wall and fulfilling the
eligibility criteria of the study.

Study duration: The study was conducted over a period of 2
years.

Sample size: 50 patients were enrolled in the study.

Study Selection Criteria:
e Inclusion Criteria: The patients satisfying ALL the
following criteria were enrolled into the study:
1. Allpatientslessthan 40 years of age having AMI;
. Patients of either gender (male/female);
3. Patients willing to give informed consent and abide by the
study procedure.

e Exclusion Criteria: The patients fulfilling ANY of the
following criteria were excluded from the study:

1. Patients with recent or ongoing infection, fever or chronic
inflammatory disorders like rheumatoid arthritis, system
lupus erythematosus etc. or any other conditions which
could have affected hs-CRP levels.

2. Patients not willing to give informed consent;

3. Patients above 40 years of age.

All young patients coming to the tertiary care centre with
sudden/gradual onset of discomfort in the anterior chest wall
(pain/ heaviness/ pressure/ gas) were evaluated on the basis
of sign & symptoms, BE pulse, ECG findings, and cardiac
enzymes. If the findings were suggestive of MI, then the
patients were evaluated further for serum lipoprotein, serum
homocysteine & hs-CRPlevels.

RESULTS
1.Serum Homocysteine

Table 1: Serum homocysteine

Sr. homocysteine (umol/L) No.| % p-value
=30 (Significant) 36 | 72 0.0013
<30 (Insignificant) 14 28

*Calculated using sign & binomial test. P-value <0.05
considered statistically significant
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Figure 1: Serum homocysteine

In the current study, 36 (72%) patients had significant serum
homocysteine levels (=30 umol/L) while 14 (28%) patients had
insignificant serum homocysteine levels (<30 umol/L). Using
the sign and binomial test, a statistically significant
(p=0.0013) proportion of the study patients had significantly
higher serum homocysteine levels.

2.High-sensitive c-reactive protein (hs-CRP)
Table 2: hs-CRP

hs-CRP (mg/L) No. % p-value
<1 (Low risk) 15 30 0.1611
1 — 3 (Average risk) 14 28
>3 (High risk) 21 42

*Calculated using sign & binomial test. P-value <0.05
considered statistically significant
45 42
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Figure 3: hs-CRP

In the current study, 21 (42%) patients had hs-CRP levels >3
mg/L i.e. considered high risk, 15 (30%) patients had hs-CRP
levels <1 mg/Li.e. considered low risk while 14 (28%) patients
had hs-CRP levels ranging between 1 to 3 mg/L i.e. considered
average risk. Using the sign and binomial test, no statistically
significant (p=0.1611) difference was observed between the
proportion of patients having varied hs-CRP levels.

3.Lipoprotein A
Table 3: Lipoprotein A
Lipoprotein A (mg/dL) | No. % p-value
>30 (Significant) 31 62 0.0595
<30 (Insignificant) 19 38

*Calculated using sign & binomial test. P-value <0.05
considered statistically significant
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Figure 3: Lipoprotein A

In our study, 31 (62%) patients had significant lipoprotein A
(>30 mg/dL) while 19 (38%) patients had insignificant
lipoprotein A (<30 mg/dL). Using the sign and binomial test, a
statistically significant (p=0.0595) proportion of the study
patients had significant levels of lipoprotein A.

DISCUSSION

Globally, acute Ml is amongst the top causes of morbidity and
mortality.[1] with the variance in signs and symptoms,
diagnosis is challenging. [8] With the advancement in
technology, various biomarkers have been identified that
assistinthe diagnosis of AMI.

C-reactive protein levels are found to be linked to diverse
aspects of cardiovascular risk spectrum [12], and to the
existence and degree of metabolic syndrome, subclinical
atherosclerosis and its progression [13,14]. Hyper
homocysteinemia has been associated with CVD [15-18].

Lipoproteins have been positively associated with CVD events
and a stepwise increase in the risk of AMI and as a risk factor
for CVD in patients with type 2 diabetes mellitus [19].

The mean age of patients presenting with AMI was recorded to
be 35.10 = 4.65 years.

A statistically significant proportion (80%) were males.

Medical history of hypertension as present in 18(36%) patients
while Diabetes Mellitus was noted in 8(16%).

Symptomatology- 92% patients had chest pain, 86% had
sweating, 32% had nausea and vomiting, 10% had
breathlessness, 8% had palpitations & 4% had diarrhoea.

The mean BMI of our study population was 26.11 + 4.97kg/m2.

Addictions reported amongst our study patients included
smoking (30%), alcohol (28%) and tobacco use (4%).

56% patients were diagnosed with anterior wall MI, 8% with
inferior wall MI with Right Ventricular MI, 28% with Inferior
Wall MI without Right Ventricular MI, 2% with Lateral Wall MI,
and 6% with Posterior Inferior Wall MIL.

Mean serum Homocysteine levels was 38.17 = 14.73 micro
mol/L. Mean hs-crp level was 3.86 + 3.63 mg/L with majority
(42%) patients having a high-risk level (>3mg/L).

Mean Apo Al level was 79.66 = 30.24 mg/dl, with a statistically
significant proportion of patients having levels between 55-
140 mg/dl.

The mean Apo Al/Apo B was 0.94 = 0,48, a statistically
significant proportion of patients having this ratio between 0.3
and 1.

The mean total cholesterol level was 133.74 + 50.52 mg/dL,
with a statistically significant proportion of patients having
levels <125 mg/dL.

The mean serum triglycerides level was 144.10 + 63.94 mg/dL,
with a majority (60%) having normal (<150 mg/dL) serum
triglyceride levels.

The mean HDL-C level was 36.54 + 9.21 mg/dL, with 62%
having HDL-C <40 mg/dL.

The mean LDL-C level was 92.22 + 51.00 mg/dL, with a
majority (54%) having optimal (<85 mg/dL) levels. The mean
ipoprotein A was 39.06 *= 23.21 mg/dL, a statistically
significant proportion of patients had significant levels (>30
mg/dL) of lipoprotein A. A positive correlation between
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diagnosis (i.e. anterior wall MI or inferior wall MI),
Apo Al (0.1734), Apo B (0.0419) and lipoprotein A (0.1386) was
observed.

A negative correlation between diagnosis and serum
homocysteine (-0.0708),hs-CRP (-0.2925), Apo-B/Apo Al ratio (-
0.0290), total cholesterol (-0.3408),serum triglycerides (-
0.0130), HDL-C (-0.0015) and LDL-C (-0.1892) was observed.

CONCLUSION

e Acute Myocardial Infarction was diagnosed in young
patients based on symptoms, ECG finding, cardiac
screen.

e Magjority were males, Should be overweight.

e A considerable proportion of our Acute myocardial
Infarction patients have significantly elevated levels of
homocysteine, hs-crp & lipoprotein A indication their
correlation with AMIL.
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