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INTRODUCTION

care setting.

Study Design: Prospective Observational Study.

Place and Duration: This study was performed in Department of Cardiology
at Geetanjali Medical College and Hospital, Udaipur (Rajasthan). The study
duration was six months.

Materials and Methods: Data were collected from 112 STEMI patients and
were categorised into below 45 (n=18) and above 45 (n=94) years age group at
Geetanjali Hospital, Udaipur. SPSS version 27 was used for data calculation and
mean (SD) was calculated for numerical data. Chi-square was used calculate
categorical variables.

Result: Risk factors were stratified on the basis of age and it was seen that
hypertension, diabetes mellitus and alcohol, serum creatinine, urea,
triglycerides, LDL were found to be high in above 45 age group. HDL was low
and potassium was high in below 45 age group. GRACE risk score was found
low in below 45 age group, while intermediate and high risks score was found
in above 45 age group which indicating a greater risk of cardiac events.
Conclusion: Age had significant impact on GRACE score and predicted risk
level in STEMI patients.

Keywords: Acute Coronary Syndrome, Coronary Artery Disease, Diabetes,
Grace Risk Score, Hypertension, ST- Segment Elevation Myocardial Infarction.

heighten the risk of atherosclerosis, making plaque
more prone to rupture. ACS refers to a range of
conditions caused by sudden reduced blood flow in

Myocardial infarction occurs when heart muscle cells
die due to prolonged lack of blood flow and oxygen,
causing permanent damage. CAD reduces blood flow
via plaques rupture which causes thrombus, leading
to ischemia, cell death and loss of heart
contractility.[!! Prolonged oxygen deprivation can
cause irreversible heart muscle damage within 20-40
minutes, influenced by metabolism and collateral
blood circulation. STEMI caused by a total
thrombotic occlusion of a coronary artery. Factors
like HTN, high cholesterol, smoking, and diabetes

the coronary arteries, leading to heart muscle
ischemia or infarction. This critical condition
requires prompt medical attention to restore blood
flow and prevent further damage®®. ACS is
classified into two main types: N-STEMI and
STEMI. STEMIs are categorized based on the
specific region of the heart affected by the MI,
including areas like anterior, posterior, lateral, or
inferior walls.[®l Plaque rupture in a coronary artery
initiates a sequence of reactions leading to thrombus
formation, which obstructs blood flow to the heart
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muscle. The process involves changes in the inner
lining of the artery, followed by platelet activation
and aggregation, resulting in a thrombus that
obstructs blood flow. When a Coronary artery
becomes acutely blocked due to thrombosis, it can
lead to ST elevation on ECG. This sequence of events
can have serious consequences, highlighting the
importance of prompt medical attention. STEMI is
diagnosed based on specialized findings in an ECG,
elevated cardiac marker, ECHO, CK-MB, BNP7],
GRACE Score for risk stratification in ACS patients,
providing crucial prognostic information on in-
hospital and six-month post-discharge mortality
risks, thereby guiding clinical management. This
score plays a critical role in guiding treatment
strategies and predicting patient outcomes. Risk
scores are valuable prognostic tools for ACS patients,
accurately predicting in-hospital and long-term
mortality risks, and enabling healthcare providers to
make informed decisions. The GRACE score
calculation involves eight specific factors: age, heart
rate, systolic blood pressure, creatinine levels, prior
cardiac arrest, elevated cardiac enzymes, and ST
segment changes, Killip class. It gives a
comprehensive assessment of risk in ACS patient.
The Killip classification system evaluates heart
failure severity in post myocardial infarction patient.
Its higher classes corresponding to increased
mortality and poorer outcomes. thereby it is guiding
prognosis and treatment decisions. Killip Class |
indicates no evidence of heart failure. Killip Class 1l
indicates Mild to moderate HF shown by symptoms
like an S3 gallop & distended jugular vein Killip
Class Il indicates Severe pulmonary oedema. Killip
Class IV indicates Cardiogenic shock. These factors
help determine the risk of in-hospital mortality.[®! Its
need for prevention and timely management and also
highlighted by the rising burden of cardiovascular
disease.  Early intervention and lifestyle
modifications can help reduce the risk of heart attack
and related complications. Effective management
strategies are essential to mitigate the impact of
cardiovascular disease on in-hospital patients.

MATERIALS AND METHODS

It was a prospective observational study. It conducted
over a period of six months in the Department of
Cardiology at Geetanjali Medical College and
Hospital, Udaipur. A total of 112 patients were
enrolled consecutively to avoid selection bias. Data
was systematically collected through pre-designed
data collection form from medical records after
obtaining written informed consent. The study aims
to investigate the age-related variations in risk factors
for ST segment-Elevation Myocardial Infarction
(STEMI) in a tertiary care setting. All the patients
above 18 years of age diagnosed with STEMI and
patients who are able to give written consent form
were included. Patients arrived without STEMI
diagnoses were excluded. This helped in maintaining
the uniformity and ensured that they were true
representative of the study.

Statistical Analysis: Data was analysed using MS
Excel and IBM-SPSS. A normality test was
performed before applying appropriate statistical test.
Descriptive  statistical analysis (mean, SD,
percentage) was used to summarize demographics
variables. The Chi-square test was applied for
categorical variables. The Mann -Whitney and
independent t-tests were used to analysed continuous
data. A p value of<0.05 was considered statistically
significant.

RESULTS

Demographic findings & risk factors

Over the study period of 6 months 112 STEMI
patients aged below 45 and above 45 were included
and the mean age of the participant were found to be
38.1 £ 4.5 and 63.13 + 10.42 respectively. Data was
taken from both the genders in which males were
more. The analysis revealed a statistically
nonsignificant difference between genders (p=0.57).
Gender as a factor was found to be non-significant
based on the age distribution. Diabetes (11.11% vs
52.12%; p < 0.001), Hypertension (44.44% vs 67.02;
p<0.02) and alcohol consumption (p<0.04) were
found to be significantly more common in above 45
years, as shown in Table 1. Smoking and tobacco
were not found to be statistically significant.
Multivariate analysis showed HTN, DM & alcohol
were statistics significantly.

Table 1: Comparison of the risk factors in stratified age groups

Variables Below 45 years (%) Above 45 years (%) p Value
Hypertension 44.44 67.02 <0.02
Diabetes mellitus 11.11 52.12 <0.001
Smoking 61.11 56.38 0.07
Tobacco 50 47.8 0.3
Alcohol 27.77 29.7 <0.04
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Table 2: Laboratory Parameters [m= mean, SD= Standard Division
Below 45 years Above 45 years
Variables M p value
SD m SD
Serum Creatinine 1.088 0.427 1.44 0.922 <0.01
Uric Acid 5.22 1.96 7.22 8.77 0.39
Urea 33.51 18.03 47.39 32.90 <0.01
BUN 14.92 6.05 25.59 18.80 <0.012
Hb 13.60 1.61 12.55 2.24 <0.02
Platelet 325.7 117.8 251.6 103.97 <0.021
TLC 12.54 5.80 12.88 6.28 0.52
Cholesterol 130.6 43.97 181.4 66.00 0.12
HDL 35.43 47.1 56.35 81.61 <0.05
LDL 71.68 40.89 105.40 50.33 <0.04
Triglycerides 112.6 72.94 117.7 63.22 <0.03
VLDL 22.52 14.59 36.89 47.54 0.94
Potassium 6.84 9.30 437 0.84 <0.001
Chloride 100.8 4.74 99.0 5.92 0.513
Sodium 135.43 5.20 133.66 14.46 0.75
Table 3: Presentations characteristic of the parameter of the GRACE
Parameters <45 years (=18) >45years (n=94) p value
Pulse 94(65.5 -122.5) 82(68.0 -96.0)
Blood Pressure 114(124.5 -103.5) 123.5(145.0-102.0)
Types of Ml
AWMI 88.89 % 62.77% <0.03
IWMI 11.11% 32.98% 0.06
LWMI 0% 1.06% 0.66
PWMI 0% 1.06% 0.66
Killip Class
Class 1 22.22% 9.57%
Class 2 61.11% 37.23%
Class 3 5.56% 12.77% 011
Class 4 16.67% 36.17% '
Cardiac Arrest 5.55 18.0
Troponin T 16.66 21.27
GRACE SCORE Below 45 years Above 45 year P value
<109 (LOW) 83.33 17.02
109-140 (INTERMEDIATE) 11.11 29.78 <0.001
>140 (HIGH) 555 53.19

Laboratory Finding

in patients above 45 years.

The comparison

Serum Creatinine (1.08 + 0.427 vs 1.44 £ 0.92; p
<0.01), urea (33.51 + 18.03 vs 47.39 + 32.9; p <0.01),
BUN (1492 + 6.05 Vs 25,59 + 18.8; p <0.01),
Triglycerides (112.6 = 72.94 vsl117.7 + 63.22; p
<0.03), LDL (71.68 + 40.89 vs 105.40 + 50.33; p
<0.004) were found to be high in above 45 years age
group. Potassium (6.84 + 9.30 vs 4.37+ 0.84;
p<0.001), Hb (13.60 + 1.61 vs 12.55 + 2.24; p <0.02),
PC (325.7 £117.8 vs 251.6 + 103.97; p <0.021) were
significantly higher while HDL (35.43 + 4.71 vs
56.35 £ 81.61; p <0.05) was lower in below 45 age
group as depicted in Table 2.

The pulse and blood pressure in below and above 45
years age group are shown in Table 3. The pulse
median for below 45 is 94 (IQR 65.5-122.5) and for
above 45 is 82 (68-96) indicating higher in patients
below 45 years. Blood pressure also differs as 114
(124.5- 103.5) vs 123.5 (145-102) indicating higher

underscores that older patients had higher BP, while
younger patient had higher pulse rate. AWMI is
significantly more common in below 45 group 88.89
% compares to 62.77 % in above 45 group (p <0.03).
IWMI appears more in above 45 32.98% than below
45 11.11% (p <0.06). The heart failure severity
(Killip class) differs between below 45 and above 45
years. Class 1 and 2 were more significant in below
45 age group while Class 3 and 4 were more
significant in above 45 age group. Above 45 group
are prone to cardiac arrest as compared to below 45
group. Troponin was found to be more in above 45
years age as to below 45 years. The GRACE score for
the 112 STEMI patients divided on the basis of their
risk score as low, medium and high. More population
was found in below 45 age group with low GRACE
risk score while intermediate and high was found in
above 45 age group indicating the greater risk of
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cardiac event. Age has significant (p<0.001) impact
on GRACE score & thus predicted risk level in
STEMI patient.

DISCUSSION

The study evaluates and compares the risk factors &
seriousness of STEMI in patients aged with below
and above 45 years of age that shows males (72.32%)
were more dominant than females (27.68%). More
than half of the population of were affected by
hypertension (67.02%) and diabetes mellitus
(52.12%). The lifestyle of patients below 45 were
characterized by smoking and tobacco while alcohol
consumption was more in above 45 age group.
Similarly, the reference studies also shows that
hypertension, diabetes and alcohol were more in
above 45 years age group.

The laboratory parameters between participants of
age group 45 years presenting with MI, aiming to
identify differences in metabolic and haematological
profiles that may influence clinical outcome. A
significant finding was the elevated serum creatinine
levels in above 45 years (1.08£0.427 mg/dL)
compared to below 45 years (1.44 £0.92 mg/dL)
(p<0.01). This suggest that impaired renal function is
more in above 45 patients. Conversely, platelet count
was significantly higher in below 45 years (325.7 +
117.8). This shows that below 45 years groups are
more reactive to thrombotic environment with early
onset of coronary events. Triglycerides (117.7 £
63.22) (p<0.03), were slightly but significantly
higher in >45 years of age. VLDL, uric acid, urea,
BUN, Chloride and sodium level did not show
statistically  significant  differences. potassium
(36.89+47.54) value was reported significant higher
in above 45 group. Reference studies show similar
Hb, PC in below 45 group patients indicating more
thrombotic state. Additionally, below 45 group had
elevated total cholesterol, triglycerides, levels along
with lower HDL level. The comparison underscores
that older patient trend to have higher BP, while
younger patient may present with higher pulse rate.
The comparison underscores that older patient trend
to have higher BP, while younger patient may present
with higher pulse rate. The Killip class 1 & 2 and Ml
type AWMI was significantly more prevalent in
below 45 group while Killip class 3 & 4 and IWMI
was more prevalent in above 45 group. Patients over
45 years show a higher incidence of cardiac arrest
(18.08%) and elevated troponin (21.27%). This
indicates that advancing age is associated with
greater myocardial injury and an increased risk of
serious cardiac events.

GRACE score was analysed among 112 STEMI
patients, stratified into three risk categories: low
(140). Among patients aged 45 years 53.19% were in
high-risk category and only 17.02% were in low-risk
group. This clearly shows that older patients are at
higher risk score indicating a greater adverse
outcome and mortality. On the basis of reference

studies, it was found that increasing GRACE scores
with age, elevated heart rate, higher serum creatinine
and Killip class- factors that are commonly more
pronounced in older individual.

CONCLUSION

Hypertension, Diabetes and alcohol were found to be
significantly more common in patients above 45
years age. Serum Creatinine, Urea, BUN, HDL,
Triglycerides were significantly high in patients
above 45 age group. Potassium was significantly high
in patients below 45 years age. In contrast patients
above 45 years age group were experienced severe
heart failure (Killip Class 3& 4), IWMI and high
GRACE scores.

REFERENCES

1. Thygesen K, Alpert JS, Jaffe AS, et al. Third universal
definition of myocardial infraction. J Am Coll Cordial. 2012
Oct 16. 60(16): 1581-98.

2. Fujita M, Nakae I, kihara Y, et al. Determinants of collateral
development in patients with acute myocardial infraction.
Clin. Cordiol. 1999 Sep. 22 (9): 595-599.

3. Foth C, Mountfort S, Akbar H, Kahloon RA. Acute
myocardial infarction ST elevation (STEMI). National
Library of Medicine. Stat Pearls Publishing; 2023.

4. Moak JH, Muck AE, Brady WJ. ST-segment elevation
myocardial infarction mimics: The differential diagnosis of
non-acute coronary syndrome causes of ST-segment/T-wave
abnormalities in the chest pain patient. Turkish Journal of
Emergency Medicine. 2024, 24(4): 206-17.

5. Marrazzo G, Palermi S, Pastore F, Ragni M, Mauriello A,
Zambrano A, et al. Enhancing ST-Elevation Myocardial
Infarction Diagnosis and Management: The Integral Role of
Echocardiography in Patients Rushed to the Cardiac
Catheterization Laboratory. Journal of Clinical Medicine.
2024 Jan 1;13(5):1425.

6. Huang W, FitzGerald G, Goldberg RJ, Gore J, McManus RH,
Awad H, et al. Performance of the GRACE Risk Score 2.0
Simplified Algorithm for Predicting 1-Year Death After
Hospitalization for an Acute Coronary Syndrome in a
Contemporary Multiracial Cohort. The American Journal of
Cardiology. 2016 Oct;118(8):1105-10.

7. WeiJuan Lim et al, Validation of the GRACE Risk Score for
Acute Coronary Syndrome Patients in an Asian Medical
Centre: Journal of Asian Pacific Society of Cardiology: May
2022.

8. Khalid K, Ahmad R, Lui S, Abidin I. Killip classification and
baseline heart rate can be used to predict streptokinase-
induced hypotension in acute myocardial infarction. World
Academy of Sciences Journal. 2021 May21;3(4).

9. Burchfield JS, Xie M, Hill JA. Pathological Ventricular
remodelling: mechanism: part 1 of 2. Circulation. 2013 Jul 23.
128 (4): 388-400.

10. Yellon DM Hausenloy DJ. Myocardial reperfusion injury. N
Engl J Med. 2007 Sep 13. 357 (11): 1121-35.

11. JaffeAS.ThirduniversaldefinitionofmyocardialinfarctionClin
Biochem. 2013Jan46(1-2): 1-4.

12. Lindahl B, Mills NL. A new clinical classification of acute
myocardial infarction. Nature Medicine. 2023 Sep 1; 29 (9):
2200-5.

13. Ghafoor M, Kamal M, Nadeem U, Husain AN. Educational
Case: Myocardial Infarction: Histopathology and Timing of
Changes. Academic Pathology. 2020 Jan 1:7.

14. Chatzizisis YS, Coskun AU, Jonas M, Edelman ER, Feldman
CL, Stone PH. Role of endothelial shear stress in the natural
history of coronary atherosclerosis and vascular remodeling:
molecular, cellular, and vascular behavior. J Am CollCardiol.
2007 Jun 26. 49(25):2379-93.

3689

International Journal of Medicine and Public Health, Vol 16, Issue 2, April- June 2026 (www.ijmedph.org)


 Journal%20of%20Asian%20Pacific%20Society%20of%20Cardiology%202022;1:e12.
 Journal%20of%20Asian%20Pacific%20Society%20of%20Cardiology%202022;1:e12.

15.

16.

17.

18.

19.

20.

21.

22.

Wang JC, Normand SL, Mauri L, Kuntz RE. Coronary artery
spatial distribution of acute myocardial infarction occlusions.
Circulation. 2004 Jul 20.110(3):278-84.

Falk E, Shah PK, Fuster V. Coronary plaque disruption.
Circulation.1995Aug 1. 92(3):657-71.

McDaniel MC, Willis P, Walker B, et al. Plague necrotic core
content is greater immediately distal to bifurcations compared
to bifurcations in the proximal lad of patients with CAD. Am
J Cardiol. 2008. 102(8):242i.

Macintyre CR, Heywood AE, Kovoor P, et al. Ischaemic heart
disease, influenza and influenza vaccination: a prospective
case control study. Heart. 2013 Dec. 99 (24):1843-8.

Kwong JC, Schwartz KL, Campitelli MA, et al. Acute
myocardial infarction after laboratory-confirmed influenza
infection. N Engl J Med. 2018 Jan 25. 378 (4):345-53.
Kacprzak M, Kidawa M, Zielifska M. Fever in myocardial
infarction: is it still common, is it still predictive. Cardiol J.
2012. 19 (4):369-73.

Risge C, Kirkeby OJ, Grgttum P, Sederholm M, Kjekshus JK.
Fever afteracute myocardial infarction in patients treated with
intravenous timolol or placebo. Br Heart J. 1987 Jan. 57
(1):28-31

Patel MR, Mahaffey KW, Armstrong PW, Weaver WD,
Tasissa G, Hochman JS, et al. Prognostic usefulness of white

23.

24.

25.

26.

27.

28.

blood cell count and temperature in acute myocardial
infarction (from the CARDINAL Trial). Am J Cardiol. 2005
Mar 1. 95 (5):614-8.

Sreeniwas Kumar A, Sinha N. Cardiovascular disease in India:
A 360 degree overview. Medical Journal, Armed Forces India
[Internet]. 2020 Jan 1;76(1):1-3.

Gupta R, Mohan |, Narula J. Trends in Coronary Heart
Disease Epidemiology in India. Annals of Global Health
[Internet]. 2016 Jun 29;82(2):307.

Gupta MD, MP G, Kategari A, Batra V, Gupta P, Bansal A, et
al. Epidemiological profile and management patterns of acute
myocardial infarction in very young patients from a tertiary
care center. Indian Heart Journal. 2020 Jan;72(1):32-9.

Levi F, Lucchini F, Negri E, La Vecchia C. Trends in
mortality from cardiovascular and cerebrovascular diseases in
Europe and other areas of the world. Heart. 2002 Aug
88(2):119-24.

Reddy KS. Cardiovascular disease in non-Western countries.
N Engl J Med. 2004 Jun 10. 350 (24):2438-40.

Okrainec K, Banerjee DK, Eisenberg MJ. Coronary artery
disease in the developing world. Am Heart J. 2004 Jul. 148
(2):7.

3690

International Journal of Medicine and Public Health, Vol 16, Issue 2, April- June 2026 (www.ijmedph.org)



