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The aim of the study was to assess gender related differences of risk factors,
clinical biomarker levels (troponin I) and angiographic profile of patients
with Acute Coronary Syndrome (ACS). A single centre prospective cohort
study was carried out for a period of one year. A total of 125 patients who
underwent angiogram were selected for the study. Data were obtained on
demographics, risk factors, angiogram results, troponin I levels and treat-
ment modalities adopted. The study showed a significant male predominance
(73.6%) with mean age of males, lower as compared to females. 54 (43.2%)
male patients & 23 (18.4%) female patients were diagnosed with Non ST El-
evated Myocardial Infarction (NSTEMI) whereas STEMI was diagnosed in 38
(30.4%) male & 10 (8%) female patients. Among various risk factors hyper-
tension, diabetes mellitus were higher in women compared to men. Males
had higher proportion of smokers (32.6%) which was found to be statistically
significant. Single and double vessel diseases were commonly found in men
compared to women. Among different treatment modalities women pre-
ferred medical treatment more and were not referred for urgent bypass sur-
gery and angioplasty as often as men. Various risk factors for the develop-
ment of ACS were identified from this study. This study also helped to explore
the relationship between various risk factors, Troponin I levels, angiographic
severity and treatment modalities of patients with ACS according to their
gender.
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characterized by sudden reduction of blood flow to
the heart due to Myocardial Infarction and/ or My-
ocardial Ischemia (Overbaugh et al, 2009). Symp-
toms of ACS occur due to the partial or complete
blockage of coronary arteries. NSTEMI and UA are
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the results of partially or intermittent thrombus
formation in the coronary artery whereas STEMI is
due to the complete occlusion of coronary artery
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(Kumar A et al, 2009). Prevalence of ACS is very
high at younger age in Indians with more extensive
modifiable and non modifiable risk factors. Several
epidemiological studies have revealed that inci-

INTRODUCTION

dence of ACS is increasing along with the increase
in the number of risk factors (Gomar, FS et al,

Coronary Artery Diseases (CAD) are a major health
problem worldwide (Al-Nozha et al, 2004). Coro-
nary Artery Disease is a condition in which athero-
sclerotic plaque is formed inside the coronary ar-
teries which blocks the blood flow to the heart.
CAD leads to Acute Coronary Syndrome (ACS), it is

2016). Risk factors for Acute Coronary Syndrome
have been very well established. Systemic arterial
hypertension, smoking, dyslipidemias, obesity, di-
abetes mellitus, and family history of ACS are the
well established modifiable risk factors. The iden-
tification of major risk factors and their control can
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reduce the incidence of Coronary Artery Disease
and further coronary events (Duc Cong N et al,
2014).

In this context, the aim of the study was to
identify the gender related differences between
cardiovas- cular risk factors, clinical biomarker
levels (tro- ponin I) and angiographic profile of
patients with Acute Coronary Syndrome (ACS)
who underwent an angiogram.

METHODOLOGY

This was a prospective observational study con-
ducted in the department of cardiology. 125 pa-
tients who were diagnosed with Acute Coronary
Syndrome were included by random sampling
method. Ethical clearance from the institutional
ethical committee and informed consent were
taken from the study subjects. Semi structured
questionnaire was administered to the patient in
order to collect data about socio demographic fac-
tors. Clinical characteristics and cardiovascular
risk factors were collected from the patient medi-
cal records. Data on ACS severity and intervention
at the time of diagnosis were collected from the an-
giogram reports.

Risk profile of each patient was investigated. Dia-
betes Mellitus (DM) was defined as self reported,
or as patients taking oral hypoglycemic drug
and/or insulin. Hyper Tension (HT); self reported
or as patients on antihypertensive drugs, history of
systolic blood pressure more than 140mm or dias-
tolic blood pressure more than90 mmHg. Hyper-
lipidemia was defined as a history of hyper-
lipidemia and/or as patients taking lipid lowering
drugs. High BMI; people with BMI more 25Kg/m?.
Under the smoking category were included people
who were current smokers or left smoking within
three months of diagnosis of ACS. Family history;
myocardial infarction, or sudden cardiac death in
first-degree relatives at age less than 65 years in
females and less than 55 age in males. Prior Aspirin
use; aspirin therapy at the time of admission. Car-
diac Troponin I levels were measured which had a
lower detection limit of 0.4ng/dL. Levels of Tro-
ponin I in between 0.4ng/dL to 2ng/dL were
deemed intermediate and above 2ng/dL consid-
ered as high value. Levels were checked at the time
of evaluation.

Inclusion criteria specified all patients within the
age group of 30-75 yrs, both men and women, with
acute coronary syndrome according to the current
guidelines, all patients who visit emergency de-
partment with classical chest pain, ECG and angio-
graphic changes suggestive of acute coronary syn-
dromes. Patients with STEMI and NSTEMI were in-
cluded for the study.
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Exclusion criteria were those cases with proven
non- cardiac chest pain and those who were dis-
charged before completion of the treatment for any
reason were excluded from the analysis. Patients
with renal or hepatic failure were excluded. Pa-
tients in the status of post renal transplant, preg-
nant women, brain ischemia and sepsis were ex-
cluded from the study because these conditions
may alter the troponin value. Patients who were
not clinically stable enough for evaluation were ex-
cluded from the study.

STATISTICAL ANALYSIS

Statistical analysis was done using Statistical Pack-
age for Social Sciences (SPSS 19.0) and Microsoft
Excel 2010 Version. Continuous variables were de-
scribed in mean and standard deviation. Demo-
graphic variables, risk factors and clinical charac-
teristics were analyzed in terms of frequency and
percentage. The baseline characteristics of pa-
tients were described by mean, and standard devi-
ations. Association between demographic, clinical
characteristics and cardiovascular risk with gen-
der was carried out using Pearson Chi square test.
A probability value (p-value) of < 0.05 was consid-
ered as statistically significant.

RESULTS AND DISCUSSION

The purpose of the study was to assess gender re-
lated differences of cardio vascular risk factors,
clinical biomarker level (Troponin I) and angio-
graphic profile of 125 patients who presented with
Acute Coronary Syndrome (ACS) and underwent
coronary angiography.

A total of 125 patients were enrolled in this study
of which, 92 (73.6%) were males and 33 (26.4%)
were females. The majority of the respondents
were males, with a male to female ratio 2.8:1. This
result was similar from the outcome obtained from
other studies (Muherjee S et al, 2015; Frazier L et
al, 2012; Zahid MA et al, 2015; Falase B et al,
2014; Salem M et al, 2015; Alvi HN et al, 2016).
Multiple risk factors like smoking and alcoholism
would be the reasons behind the incidence of ACS
in males (Sankar S et al, 2012). Mean age of the
subjects was found to be 61.91 + 11.32 with a
range of 30 to 85 years. Mean age of men and
women were found to be 59.76 + 10.84 and 67.91
+ 10.49. The mean age of female was found to be
more compared to men. This may be due to the
protective role of female sex hormone estrogen
(Zdavkovic SC et al, 2007). Similar results were
also observed from the study by Stahli etal in 2015
(Stahil BE et al, 2015). The majority of patients
(n=40) were in the age group 51-60 years, fol-
lowed 61-70years. Similar result was also ob-
served from other study (Bhalli MA et al, 2011)
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Distribution of subjects based on their age group is
shown in figure 1.
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Figure 1: Distribution of subjects based on their
age group

With respect to the severity of ACS, the majority of
patients presented with NSTEMI (61.6%) and
38.4% had STEMI. The result clearly reveals that,
incidence rate of STEMI was high in males (30.4%)
patients compared to females (8.0%) [Figure 2].
Chest pain was reported in more than 66% of pa-
tients followed by dyspnoea (61%) and sweating
(30%). This result was found to be similar from the
result obtained from other studies (Soeiro AM et
al, 2015). Socio demographic and clinical charac-
teristics of patients is shown in Table 1.
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Figure 2: Gender distribution of STEMI and
NSTEMI patients

Prevalence of cardio vascular risk factors was high
in this study population. Hypertension (67%), Dia-
betic Mellitus (62%) and smoking (31%) were
most commonly associated risk factors in the study
population. Hypertension and Diabetes Mellitus
were predominantly seen with females compared
to males. Of these, hypertension was found to be
statistically significant in female patients with ACS
in agreement with the study conducted by Taha et
al, 2017. Smoking was the most common risk fac-
tor found to be associated with males that were
statistically significant. These results found to be
similar from the results obtained from other stud-
ies (Siwach SB et al, 1998; Rahman A et al, 2005;
Khanal S et al, 2004; Saleheen D et al, 2004; Ah-
mad [, and Shafique Q 2003; Akanda MAK et al,
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2011). Thirteen percent of male patients had high
BMI with equal female (12.12%) prevalence. Fam-
ily history of ACS was less frequently observed in
female patients than in male patients. Other cardi-
ovascular risk factors including Diabetes Mellitus,
Dyslipedimia, high BMI, prior aspirin use, angina
and family history of ACS was not statistically sig-
nificant between genders. Distribution of various
risk factors by gender is shown in figure 3.
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Figure 3: Distribution of risk factor by sex

Low value of Troponin I was most commonly seen
in female patients compared to males. High and in-
termediate value of Troponins was mostly found in
male ACS patients. Among various treatment mo-
dalities PTCI and CABG were higher in males when
compared to females. Percutanious coronary re-
vascularization and bypass surgery was found
twice more in males when compared to female pa-
tients. During hospitalization, females (57.57%)
prefer medical treatment more compared to males
(21.7%) that was found to statistically significant.

In coronary angiography single vessel disease was
more commonly found and it is comparable to a
study done by Laudari S et al in 2017. Single vessel
disease (35.8%) is more commonly found in male
ACS patients followed by double vessel disease
(26.08%). Whereas in female patients, moderate
ACS (27.27%) were more common after single ves-
sel disease (33.33%) and was found to be statisti-
cally significant. There was a similar incidence of
triple vessel disease in males (18.47%) compared
to females (18.18%). But normal epicardial coro-
nary artery (3.03%) and mild occlusion of artery
(6.03%) were common in females compared to
males. Association of clinical characteristics and
risk factors of patients with gender is shown in Ta-
ble: 2.

This prospective observational study has a few
limitations. The key limitation is, it is a single cen-
ter study conducted in a tertiary care hospital with
a relatively small sample size. Hence, the result
cannot be generalized. Large multicentre investi-
gations are necessary to confirm our study results.
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Table 1: Baseline characteristics of study population

Variable Category
Male

Female

30-40

41-50

51-60

61-70

71-80

81-90
Hypertension
Diabetes Mellitus
Dyslipedimea
Smoking

High BMI

Prior Aspirin use
Prior Angina
Family History
High Value
Intermediate Value
Low Value
NSTEMI

STEMI

Medical

PTCI

CABG

Normal

Mild

Moderate
Single Vessel
Double vessel
Triple Vessel

Sex

Age

Risk Factors

Troponin Value

Type of Disease

Intervention at the
Time of Diagnosis

Angiographic severity

Frequency (n) Percentage (%)

92 73.6
33 26.4
6 4.8

12 9.6

40 32.0
38 30.4
25 20.0
4 3.2

67 53.6
62 49.6
25 20

31 24.8
16 12.8
13 10.4
24 19.2
28 22.4
13 10.4
15 12.0
97 77.6
77 61.6
48 38.4
39 31.2
69 55.2
17 13.5
3 2.4

7 5.6

20 16

44 35.2
28 224
23 18.4

NSTEMI: Non ST Segment Elevated Myocardial Infarction, STEMI: ST Segment Elevated MI, PTCI: Per-
cutanious Transluminar Coronary Intervension, CABG: Coronary Artery Bipass Graft. BMI: Body

Mass Index
CONCLUSION

The result of the study explored the gender wise
relationship between various risk factors, Tro-
ponin levels, angiographic severity and treatment
modalities of patients with Acute Coronary Syn-
drome. The study confirmed that, prevalence of
modifiable cardiovascular risk factors were high in
ACS patients. Therefore, knowing these risk factor
profiles will allow planning and prioritization of in-
terventions associated with reducing the risk of oc-
currence of further coronary events. In addition it
can provide support for proper management of
condition, helps in clinical decision making, and
also in providing proper pharmaceutical care to
the patients.
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