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ABSTRACT

Background: Coronary artery disease in Indians occurs at an earlier age than most other populations. Risk profile and
angiographic severity of young acute coronary syndrome (ACS) patients differ from those in the elderly.

Methods: This cross-sectional study included 46 young (<45 years) and 45 elderly (>45 years) ACS patients. Clinical
features, risk factor profiles and coronary angiograms of these patients were studied and compared.

Results: Compared with the elderly, more young patients had chest pain and ST-elevated myocardial infarction. Smoking,
atherogenic dyslipidemia and abdominal obesity were most frequent in young, while hypertension, high low-density
lipoprotein (LDL) cholesterol and abdominal obesity were most prevalent in elderly. High serum homocysteine was the
most prevalent novel risk factor in either group. Serum Lp(a) was significantly higher in the young group compared to
elderly (p = 0.03). Angiographically, multivessel coronary disease and high Gensini score were more common in elderly.
Young group had a low positive correlation between serum triglyceride level and Gensini score (r, = 0.33, p= 0.03). In the
elderly, fasting blood glucose and serum triglyceride levels had low positive correlation with Gensini score (r, = 0.36,
p=0.01and r = 0.32, p = 0.04 respectively).

Conclusions: Cardiovascular risk factors differ in young and elderly ACS patients. Lifestyle changes and behavioral

modifications should be emphasized to prevent the development of ACS in the young Indians.
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INTRODUCTION

Acute coronary syndrome (ACS) is a devastating life-
threatening condition causing high morbidity and mortality
and hence requires prompt therapeutic interventions.
It is a generalized term that includes a wide spectrum
of clinical signs and symptoms suggestive of acute
myocardial ischemia and is clinically an initial working
diagnosis.'* The clinical conditions that constitute ACS
range from unstable angina (UA) and non-ST-segment
elevation myocardial infarction (NSTEMI) to ST-segment
elevation myocardial infarction (STEMI).>* The underlying
pathology is the rupture or erosion of coronary arterial

plaque complicated by thrombosis, embolization and
obstruction to myocardial perfusion.* Although they have
same pathophysiologic origin and clinical presentation,
UA and NSTEMI differ in severity.® In NSTEMI, severely
damaged myocardium causes release of biomarkers like
cardiac-specific troponins (T or I) and/or muscle and brain
fraction of creatine kinase (Creatine phosphokinase-MB
[CPK-MB]) into the circulation, while in cases of UA no
such phenomena occur and cardiac markers are not found
in the blood.? Electrocardiogram (ECG) changes help both
in diagnosis of ACS as well as in risk stratification of the
patients. Pathologically, ST-segment depression, transient
ST-segment elevation, T-wave inversion, or a combination
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of these is/are present in UA and these features may be
present in 30-50% of patients of ACS.?

The manifestation and underlying risk factors may differ
according to the age of the patients.’ Half of the cardiovascular
disease-related deaths in India occurs below 50 years of age,
and about 25% of acute myocardial infarction (MI) in India
occurs below 40 years of age in men.® In Western countries
smoking, family history, dyslipidemia and obesity have been
found as the prevalent risk factors in young ACS patients.’
Studies have shown increasing prevalence of coronary artery
disease (CAD) in Indians, especially in younger population.®
There is a paucity of data regarding the prevalence of risk
factors in young Indian ACS patients. Moreover, the novel
cardiovascular risk factors (CVRFs) like homocysteine
(Hcy), lipoprotein(a) (Lp[a]), high-sensitivity C-reactive
protein (hsCRP) and Chlamydia pneumoniae infection are
less well studied in Indian ACS patients. The present study
aims to evaluate and compare the clinical features and types
of ACS, risk factor profile and the severity of CAD among
young and elderly ACS patients; and also looks into any
possible correlation between the risk factors and the severity
of CAD in either age-group in a tertiary care hospital setting.

METHODS
Study population

The study was performed in the Departments of Cardiology
and Biochemistry, Institute of Post-Graduate Medical
Education and Research (IPGMER), India. Those patients
who were admitted to the Department of Cardiology with
the diagnosis of ACS and underwent assessment of CVRFs
along with coronary angiogram within 48 h of admission were
included in the study. Informed consents from the patients or
their close relatives were obtained. Those patients with chronic
kidney disease, chronic liver disease, malignancy, chronic
infectious disease, and/or on therapy with drugs documented
to significantly modify serum glucose and lipid levels were
excluded from the study population. A total of 91 ACS patients
(n=91) included in the study were divided into two groups:
young (<45 years, n = 46) and elderly (>45 years, n = 45).

Diagnosis of ACS

The presenting clinical status was evaluated, and the
working diagnosis of ACS was established in every patient
in the study population. The patients were evaluated for their
presenting symptoms (chest pain and its nature, breathing
difficulty, vertigo, pallor, tremor, sweating) and signs (blood
pressure, pulses, and auscultatory findings). Rapid and
thorough physical examinations were done to exclude any
non-cardiac causes of chest pain and non-ischemic cardiac
disorders and potential extra-cardiac causes. Resting 12-lead
ECG was obtained within the first 10 min of patients’
arrival to the medical facility. The working diagnosis of
NSTE-ACS was done by a rule-out diagnosis based on the
lack of persistent ST elevation on ECG.* Cardiac biomarkers
(Troponin T and CPK-MB) were measured in patients’
blood to establish the diagnosis, stratify the risk, and to

distinguish between NSTEMI and UA. Echocardiography
was done primarily to determine the mechanical function of
the heart and the ejection fraction. Coronary angiography
was performed to observe the vessel involvement.

Assessment of CVRFs

The CVRFs assessed in this study were divided as traditional
and emerging. CVRFs other than advancing age and
gender are shown in Table 1. They were studied with the
help of biochemical and anthropometric assays, general
examination and proper history-taking using approved
well-designed proforma.

Biochemical assays

After obtaining informed consent, 10 mL of fasting venous
blood samples were collected aseptically from the patients.
Blood for glucose estimation was collected in fluoride-
containing vials. The sera were used within 1 h for estimation
of the blood parameters. For the estimation of Lp(a) and
Hcy, the sera were stored at —80°C and analyzed within
20 days. All assays were done using commercial kits obtained
from Randox Laboratories Ltd. (India) unless mentioned
otherwise. Blood glucose concentration was estimated
by the glucose oxidase-peroxidase (GOD-POD) method
as per manufacturer’s protocol. Serum total cholesterol
levels were estimated based on cholesterol oxidase/
p-aminophenazone (CHOD-PAP) colorimetric method using
reagent kit. High-density lipoprotein-cholesterol (HDL-C) and
low-density lipoprotein cholesterol (LDL-C) were estimated
by direct clearance method following kit literature. Serum
triglyceride was measured by glycerol-3-phosphate oxidase/
PAP (GPO-PAP) method. Serum hsCRP was estimated by
immunoturbidimetric method, where the turbidity produced by
the insoluble immune complexes of the protein with its antibody
is proportional to the hsCRP concentration in the sample and
is measured spectrophotometrically. All measurements were
made using clinical automated analyzer (Randox, Daytona)
with proper internal quality control. Serum Lp(a) levels were
estimated by immunoturbidimetry (Daiichi, Japan) as per the
manufacturer’s protocol.’ Serum Hcy level was measured
using sandwich enzyme-linked immunosorbent assay (ELISA)
using human Hecy commercial kit as per the manufacturer’s
protocol (Cusabio Biotech, Newark, DE, USA).

Estimation of serum C. pneumoniae immunoglobulin G
(IgG) antibody

Serum C. pneumoniae IgG antibody was estimated by ELISA
using a commercial kit (NovaTec Immunodiagnostica
Gmbh, Germany). Briefly, patients’ sera, controls
(negative and positive), cut-off and blank were added to
the respective microtiter wells coated with C. pneumoniae
antigens, followed by addition of horseradish peroxidase
(HRP)-labeled anti-human IgG conjugate. The immune
complex formed by the bound conjugate was visualized
by addition of tetramethylbenzidine that produced a blue
product, the absorbance of which when taken at 450 nm
using an ELISA microplate reader gave the amount of

International Journal of Advances in Medicine | October-December 2014 | Vol 1 | Issue 3 Page 181



Risk factors

Bhattacharjee P et al. Int J Adv Med. 2014 Nov;1(3):180-188

Table 1: Cardiovascular risk factors: Definition and prevalence.

Definition used in
the study

Entire group
(%)

Young
ACS group

Elderly
ACS group

p values

Traditional risk-factors

(<45 years) (%)

(>45 years) (%)

(>11 units) in serum

Generalised obesity BMI>25 kg/m? 34/91 (37.36) 16/46 (34.78) 18/45 (40.00) 0.60
Abdominal obesity Waist circumference 44/91 (48.35) 18/46(39.13) 26/45 (57.78) 0.41
>80 cm (females) and
>90 cm (males)
Hypertension Systolic blood pressure 46/91 (50.55) 15/46 (32.61) 31/45 (68.89) <0.001%*%**
>140 mmHg and/or
diastolic blood pressure
>90 mmHg
Diabetes mellitus Fasting plasma glucose 31/91 (34.06) 12/46 (26.08) 19/45 (42.22) 0.10
>126 mg/dL
Hypercholesterolemia Fasting serum cholesterol 33/91 (36.26) 12/46 (26.08) 21/45 (46.67) 0.04*
>200 mg/dL
Low HDL-C Fasting serum 31/91 (34.06) 20/46 (43.48) 11/45 (24.44) 0.05
HDL-C<50 mg/dL
(females) and
<40 mg/dL (males)
High LDL-C LDL-C>100 mg/dL 48/91 (52.75) 20/46 (43.48) 28/45 (62.22) 0.07
Hypertriglyceridemia Fasting serum triglyceride  44/91 (48.35) 19/46 (41.30) 25/45 (55.55) 0.17
level >150 mg/dL
Substance abuse Intake history of 15/91 (16.48) 8/46 (17.39) 7/45 (15.55) 0.81
recreational and
over-the-counter drugs
and substances
Smoking History of smoking 55/91 (60.44) 34/46 (73.91) 21/45 (46.67) 0.007**
Family history Coronary artery disease ~ 4/91 (4.39) 3/46 (6.52) 1/45 (2.22) 0.31
at age <55 years (father)
or <65 years (mother)
Emerging risk factors
High serum lipoprotein ~ >30 mg/dL 29/91 (31.87) 19/46 (41.30) 10/45 (22.22) 0.05
(a) (>30mg/dL)
High serum >15 pmol/L 66/91 (72.53) 33/46 (71.74) 33/45 (73.33) 0.86
homocysteine
(>15 pumol/L)
High hsCRP (>3mg/dL) >3 mg/L 49/91 (53.85) 23/46 (50.00) 26/45 (57.78) 0.45
Positive C. pneumoniae  >11 units 19/91 (20.88) 9/46 (19.56) 10/45 (22.22) 0.75
IgG antibody

*p<0.05 (significant), **p<0.01 (highly significant), ***p<0.001 (extremely significant). ACS: Acute coronary syndrome, BMI: Body
mass index, HDL-C: High density lipoprotein-cholesterol, LDL-C: Low density lipoprotein-cholesterol, hsCRP: High-sensitivity

C-reactive protein, C. pneumoniae: Chlamydia pneumoniae

C. pneumoniae - specific IgG antibodies in the sample.
Samples were considered positive when readings were
higher than 10% over the cut-off. The results were expressed
in NovaTec Unit (NTU) as: (Absorbance x 10)/cut-off.

Anthropometric measurements

The height (in m), weight (in kg) and waist circumference
(in cm) of the patients were measured using standard

techniques and noted systematically.®*'® Body mass index was
estimated using the expression: (weight [kg])/(height [m]).2

Gensini score

Gensini score is used to quantify the severity of CAD.!!!?
Reduction in the lumen diameter, and the roentgenographic
appearance of concentric lesions and eccentric plaques were
evaluated. The reductions 0f 25%, 50%, 75%, 90%, 99%, and
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100% occlusion were given the Gensini scores of 1, 2, 4, 8,
16 and 32 respectively.!! Each principal vascular segment was
assigned a multiplying factor in accordance with the functional
significance of the myocardial area supplied by that segment:
the left main coronary artery x5; the proximal segment of left
anterior descending (LAD) coronary artery x2.5; the proximal
segment of the circumflex artery x2.5; the mid-segment of
the LAD x1.5; the right coronary artery, the distal segment of
the LAD, the postero-lateral artery and the obtuse marginal
artery %1, and others x0.5.

Statistical analyses

The data were systematically entered in Microsoft Excel
spread-sheet. The values were expressed as mean + standard
error of mean, or as percentages. Comparisons between
the groups were done using Student’s independent #-test
and Chi-square test using Statistica version 12 (Statsoft
Inc, Tulsa, Oklahoma, USA). p < 0.05 was considered as
statistically significant. Correlation of Gensini scores with
the serum parameters of the CVRFs, and that of serum
LDL and total cholesterol were done by Spearman’s rank
correlation tests. Size of Spearman’s correlation coefficient
(r) was interpreted as described previously.” Briefly, 7,
between 0.9 and 1.0 was considered very high (very strong),
0.7-0.9 was high (strong), 0.5-0.7 was moderate, 0.3-0.5 was
low, and 0.0-0.3 was considered as negligible correlation.

RESULTS

Demographic characteristics and clinical features of the
ACS patients

Mean age of the entire ACS population studied was
48.97 £ 14.54 years. The mean age of the young ACS
patients was 36.65 £ 6.48 years as compared to that of the
elderly group which was 61.58 + 8.27 years (p < 0.001)
(Table 2). The total number of male ACS patients was
80 (87.91%), while the female patients were 11 (12.09%)
in number (Table 2). In the young group of ACS patients,
44/46 (95.65%) were males while in the elderly group it
was 36/45 (80%) (Table 2).

Of the presenting symptoms, chest pain was the most
common (Table 2). It was present in 69/91 (75.82%) of
the total number of ACS cases studied and comprised of
39/46 (84.78%) in the younger group and 30/45 (66.67%)
in the elderly group. The number of patients presenting
with chest pain was significantly higher in the younger
group than in the elderly (p = 0.04). Dyspnea and other
features were also present in a proportion of the patients
but did not comprise of significant differences between
the young and the elderly ACS groups (Table 2). STEMI
was the most common ECG feature present in the ACS
patients and accounted for 73/91 (80.22%) of the total cases,
41/46 (89.13%) of the younger patients and 32/45 (71.11%)
of the elderly patients (Table 2). The prevalence of STEMI
was significantly higher in the younger ACS group
compared to the elderly one (p = 0.03). NSTEMI/UA was
present in 18/91 (19.78%) of the total ACS patients studied

(Table 2). The prevalence of NSTEMI/UA was significantly
more in the elderly group (13/45 =28.89%) compared to the
younger one (5/46 = 10.87%; p = 0.03) (Table 2).

Traditional CVRFs

In the total population studied and in the younger group,
smoking was the most prevalent traditional risk factor
(55/91 = 60.44% and 34/46 = 73.91% respectively), while
in the elderly group it was hypertension (31/45 = 68.89%)
(Table 1). The next most prevalent CVRF in the entire
ACS group was high LDL-C (48/91 = 52.75%), followed
by hypertension (46/91 = 50.55%), hypertiglyceridemia
and abdominal obesity (44/91 = 48.35% each of the
latter two) (Table 1). However, in the younger group,
the subsequent most prevalent CVRFs were high LDL-C
and low HDL-C (both being present in 20/46 = 43.48%),
followed by hypertriglyceridemia (19/46 = 41.30%) and
abdominal obesity (18/46 = 39.13%) (Table 1). In the
elderly group also, high LDL-C was the second most
prevalent CVRF (28/45 = 62.22%), followed by abdominal
obesity (26/45 = 57.78%) (Table 1). The least prevalent
CVREF in our study was family history of CAD in all the
groups (Table 1). In the elderly ACS patients, prevalence
of hypertension (31/45 = 68.89% vs. 15/46 = 32.61% in
young ACS group; p < 0.001) and hypercholesterolemia
(21/45 =46.67% vs. 12/46 = 26.08% in young ACS group;
p = 0.04) were significantly higher (Table 1). However,
smoking was significantly less prevalent in the elderly group
than in the younger ACS patients (p = 0.007) (Table 1).
Figure 1 shows the values of the traditional CVRFs in the
young and the elderly ACS patients studied. Serum level
of total cholesterol, HDL-C and LDL-C were significantly
more in the elderly ACS patients compared to the younger
ACS patients (p <0.001, p=0.01 and p = 0.03 respectively)
(Figure 1).

Emerging CVRFs

Of'the emerging CVRFs, high serum Hcy level was prevalent
in all the groups of ACS patients studied: 66/91 (72.53%) in
the entire ACS population, 33/46 (71.74%) in the younger
ACS group and 33/45 (73.33%) in the elderly ACS patients
(Table 1). High hsCRP was present in 49/91 (53.85%) of the
total ACS patients, 23/46 (50.00%) of the younger patients
and in 26/45 (57.78%) of the elderly group of ACS patients
(Table 1). High serum Lp(a) was present in 29/91 (31.87%)
of the entire ACS population, 19/46 (41.30%) of the younger
group and in 10/45 (22.22%) of the elderly ACS patients
(Table 1). Positive C. pneumoniae 1gG antibody in serum
was present in 19/91 (20.88%) of the entire ACS patients, in
9/46 (19.56%) of the younger patients and in 10/45 (22.22%)
of'the elderly ACS group (Table 1). There was no significant
difference between the elderly and the young groups of
ACS patients in terms of prevalence of these emerging
CVREFs (Table 1). However, the serum level of Lp(a) was
significantly lower in the elderly group compared to the
younger patients (p = 0.03) (Figure 2). Figure 2 shows the
values of the emerging CVRFs in the young and the elderly
ACS patients studied.
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Table 2: Demographic distribution and presenting features of the young and the elderly ACS groups.

Characteristics and Entire group

(%)

presenting features

Young ACS group
(45 years) (%)

Elderly ACS group
(>45 years) (%)

p value

Total number 91 46 45
Age (years) 48.97+14.54 36.65+6.48 61.58+8.27 <0.001%**
Gender (M/F) 80/11 (M: 87.91) 44/2 (M: 95.65) 36/9 (M: 80) 0.02*
Presenting chief complaints
Chest pain 69/91 (75.82) 39/46 (84.78) 30/45 (66.67) 0.04*
Dyspnea 20/91 (21.98) 7/46 (15.22) 13/45 (28.89) 0.11
Pre-syncope 2/91 (2.19) 0/46 (0.00) 2/45 (4.44) 0.14
ECG findings at presentation
AWMI 47/91 (51.65) 25/46 (54.35) 22/45 (48.89) 0.60
IWMI 26/91 (28.57) 16/46 (34.78) 10/45 (22.22) 0.18
STEMI (AW+IW) 73/91 (80.22) 41/46 (89.13) 32/45 (71.11) 0.03*
NSTEMI/UA 18/91 (19.78) 5/46 (10.87) 13/45 (28.89) 0.03*

*p<0.05 (significant), ***p<0.001 (extremely significant). Denominator indicates total number of subjects in the particular group
unless mentioned otherwise. M: Male, F: Female, ACS: Acute coronary syndrome, ECG: Electrocardiogram, AWMI: Anterior wall
myocardial infarction, IWMI: Inferior wall myocardial infarction, STEMI: ST-segment elevated myocardial infarction, AW: Anterior
wall, IW: Inferior wall, NSTEMI: Non-ST-segment elevated myocardial infarction, UA: Unstable angina
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Figure 1: Traditional cardiovascular risk factors in
the young and the elderly Acute coronary syndrome
(ACS) patients. The bar diagram compares the values
of the traditional risk factors (as mentioned in Table
1) in the young (light blue bars) and the elderly
(dark blue bars) ACS patients. Values represented as
mean + standard error of mean. Comparison between
the groups has been done with Student's independent
t-test. *p <0.05, ***p < 0.001. BMI: Body mass index;
WC: Waist circumference; FBG: Fasting blood
glucose; HDL: High density lipoprotein-cholesterol;
LDL: low density lipoprotein-cholesterol.

Imaging studies

Normal coronary arteries were present in 5/46 (10.86%) of
the younger patients, 1/45 (2.22%) of the elderly patients,
and 6/91 (6.59%) of the total number of ACS patients
(Table 3). Number of single vessel disease (SVD) was
significantly more in the younger group (23/46 = 50%) than
in the elderly (11/45 =24.44%; p=0.01). Number of double

vessel disease (DVD) was significantly more in the elderly
group (19/45 = 42.22%) compared to the younger group
(10/46 =21.74%; p = 0.03). Number of triple vessel disease
(TVD) was not significantly different between the groups
with 8/46 (17.39%) in the younger and 14/45 (31.11%)
in the elderly ACS group (p = 0.12). However, the total
number of combined DVD and TVD in the elderly group
(33/45 = 73.33%) was significantly higher than in the
younger group (18/46 =39.13%; p = 0.001). On the other
hand, prevalence of total cases with normal coronaries
and SVD was significantly more in the younger group
(28/46 = 60.87%) compared to the elderly (12/45 =26.67%;
p=0.001) (Table 3).

Severity of the disease

The Gensini score was significantly higher in the elderly
(40.13 £ 22.46) compared to the younger ACS group
(26.93 £ 24.14; p = 0.008) (Table 3). In the elderly ACS
patients, a low yet significant positive correlation with
Gensini score was found with the serum levels of fasting
blood glucose (r, = 0.36, p = 0.01) and triglyceride
(r,= 0.32, p = 0.04) (Figure 3). In the younger ACS
patients, a similar low yet significant positive correlation
with Gensini score was found only with the serum levels
of triglyceride (r, = 0.33, p = 0.03) (Figure 3). The ejection
fraction was not statistically different between the younger
(48.63 = 8.55) and the elderly (49.06 + 9.22) patients
(Table 3).

DISCUSSION

Significantly higher percentage of cardiovascular deaths
occurs in younger people in the developing world than in
developed countries.* Our study compared the differences
of established and emerging risk factors between the young
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Table 3: Distribution of imaging characteristics of young and elderly ACS patients.

Imaging characteristics Entire Young ACS group Elderly ACS group p values
group (%) (<45 years) (%) (>45 years) (%)

Normal coronary arteries 6/91 (6.59) 5/46 (10.86) 1/45 (2.22) 0.09
SVD 34/91 (37.36) 23/46 (50) 11/45 (24.44) 0.01%*
DVD 29/91 (31.87) 10/46 (21.74) 19/45 (42.22) 0.03*
TVD 22/91 (24.17) 8/46 (17.39) 14/45 (31.11) 0.12
Normal coronaries+SVD 40/91 (43.95) 28/46 (60.87) 12/45 (26.67) 0.001**
DVD+TVD 51/91 (56.04) 18/46 (39.13) 33/45 (73.33) 0.001**
Gensini score 33.46+24.12 26.93+24.14 40.13 (22.46) 0.008**
Ejection fraction 48.85+8.84 48.63+8.55 49.06+9.22 0.81

*p<0.05 (significant), **p<0.01 (highly significant), ***p<0.001 (extremely significant). ACS: Acute coronary syndrome,
SVD: Single-vessel disease, DVD: Double-vessel disease, TVD: Triple-vessel disease
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Figure 2: Emerging cardiovascular risk factors in
the young and the elderly acute coronary syndrome
(ACS) patients. The bar diagram compares the values
of the emerging risk factors (as mentioned in Table 1)
in the young (light green bars) and the elderly (dark
green bars) ACS patients. Values represented as mean
+ standard error of mean. Comparison between the
groups has been done with Student's independent
t-test. *p < 0.05. hsCRP: High-sensitivity C-reactive
protein; Ch Pn IgG Ab: Chlamydia pneumoniae
immunoglobulin G antibody.

and elderly ACS patients, as well as the differences in the
clinico-angiographic profile between these two groups.
Some important observations made in this study are as
follows: Firstly, young ACS patients are mostly males
(95.65%) who more commonly present with typical anginal
pain when compared to elderly (» = 0.04). STEMI is the
most common form of ACS in this age group, whereas
NSTEMI and UA are significantly higher in elderly
population (p = 0.03). Secondly, smoking is the most
prevalent established CVRF in the younger patients as well
as in the total study population, whereas hypertension is
the most prevalent established CVREF in the elderly group.
Thirdly, among the emerging CVRFs, serum Lp(a) level
was found to be significantly higher in the younger group

(p = 0.03). Fourthly, younger patients have lesser number
of coronary artery involvements and less severe disease
compared to elderly. Finally, high serum triglyceride level
may be associated with increased disease severity (higher
Gensini score) in younger patients.

The fact that ACS occurs more in males than females has
been reported previously in the literature.*!>!® Coronary
artery disease is much less frequent in premenopausal
women; however the protection from CAD is much less
evident after menopause.!*?* However, diabetes negates
the protection of premenopausal women from CAD.? In
a recent study, researchers have found that young women
who are current smoker and obese are more likely to suffer
from ACS.?! Intensity of chest pain has been reported to be
similar between men and women.?? In our study, only two
patients in the young ACS group were female, and both of
them had abdominal obesity and diabetes.

Cardinal symptom of ACS is anginal chest pain usually
described as a tightness or heaviness or burning sensation
over the chest with typical radiation. However, “anginal
equivalent” symptoms such as dyspnea, nausea, vomiting,
diaphoresis and fatigue may occur. In a study by Puricel
et al., 85% of young patients presented with typical chest
pain.!” Present study corroborates this finding. We have
also found that STEMI is significantly more common
(p = 0.03) in younger patients (Table 2). Similar finding
has been observed by another group where majority (70%)
of the young patients with ACS presented with STEMI.”
Several studies have shown that STEMI is the most
common form of ACS in young. In a Thai ACS Registry
study 67% young ACS patients had STEMIL.* On the other
hand, NSTEMI and UA have been reported to be more
common in the elderly.?*? Our present study corroborates
these findings.

Several studies have found smoking as the most prevalent
risk factor among young ACS patients.”*? In this study
also we found smoking to be the most prevalent established
CVREF in young patients. Atherogenic dyslipidemia,
characterized by high serum triglyceride and low serum
HDL-C level is shown to be common in Indians.?”* This

International Journal of Advances in Medicine | October-December 2014 | Vol 1 | Issue 3  Page 185



Bhattacharjee P et al. Int J Adv Med. 2014 Nov;1(3):180-188

is characterized by formation of small dense LDL particles
which are more atherogenic. Abnormal pattern of fat
disposition characterized by increased waist circumference
is prevalent in Indians and a risk factor for insulin
resistance and increased CV risk. In this study, atherogenic
dyslipidemia (high triglyceride and low HDL-C) was found
to be the second most prevalent established CVRF (41%),
followed by abdominal obesity.

Hypertension remains the most ubiquitous risk factor for
CAD worldwide. We found hypertension to be the most
prevalent established risk factor in the elderly group.
However it was much less frequent in the younger group.
Other similar studies have also shown high prevalence of
hypertension in elderly patients.’

In the present study, prevalence of SVD is significantly
higher in younger ACS patients (Table 3) with majority
having involvement of the LAD artery territory (data
not shown). Findings having similar trends in a similar
population have been reported previously in literature.?
We have also found here that no-vessel involvement or
single-vessel involvement is more common in the young
while multi-vessel disease is more common in the elderly
(Table 3).

Gensini scores indicating severity of the involvement of
the coronary arteries have been found to be more in the
elderly than the younger ACS patients in this study. Previous
researches have shown correlation of Gensini score with
hsCRP, glucated hemoglobin Alc (HbAlc), and carotid
intima medial thickness.**3? Our study has however found
a low positive correlation of the Gensini score with the
triglycerides levels (TGLs) in the younger ACS patients
(Figure 2), which means high serum TGL levels in young
group is associated with more severe CAD. This is very
interesting as several studies have shown that high TGL

level in Indian patients has been associated with higher
risk of CAD.»

Although atypical risk factors have been implicated to cause
premature CAD in young individuals, till date no study has
conclusively demonstrated their role. Although some studies
have shown plasma Hcy level to be an independent risk factor
for CAD in young, treatment of hyperhomocysteinemia did
not lead to reduced CV risk.*3 Another novel risk factor to
generate interest is hsCRP. It has been used as a prognostic
marker in ACS. Lp(a) is a genetic risk factor and prevalent
in Indians compared with the Whites in Great Britain.’® We
found significantly higher level of Lp(a) in the younger group
compared with the elderly suggesting a genetic propensity.
Hyperhomocysteinemia was found to be equally prevalent in
either study groups. Elderly patients had a higher prevalence
of high hsCRP level compared with the younger patients,
though the difference was not statistically significant.

Infection and atherosclerosis have been a matter of debate
for a long time and final word has not been spoken. One
study has shown significantly higher level of C. pneumoniae
IgG antibody in patients of ACS compared with the
control group.’” In the present study, 19.46% of young and
22.22% of elderly ACS patients have higher serum level of
C. pneumoniae 1gG antibody.

Limitations of the study

Being a hospital-based cross-sectional study it is difficult to
generalize and project its findings on the population. This
study did not have a control group and also the number of
patients included in the study was small. Larger study with
an appropriate age- and sex-matched control group is needed
to further confirm the findings of this study. Our study has
also failed to find any significant correlation between the
Gensini scores and the emerging risk factors studied.
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Figure 3: Significant correlation between the severity of the disease and the cardiovascular risk factors in acute
coronary syndrome (ACS) patients. XY scatter plots showing low yet significant correlation between Gensini scores and
serum levels of (a) Fasting blood glucose in the elderly ACS patients, (b) triglyceride in the elderly ACS patients, and
(c) triglyceride in the young ACS patients. Correlation coefficient (r) represents the degree and nature of correlation
between the Gensini score and the serum parameters in the elderly and the younger ACS groups as mentioned in the
materials and methods (statistical analysis). A value of p < 0.05 was considered as statistically significant.
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CONCLUSIONS

In spite of some of its inherent limitations, this study is a
strong step forward in trying to underscore the significance
of'the roles of various CVRFs in ACS. Young smoker males
with dyslipidemia are more commonly affected with ACS
and present with typical chest pain, STEMI and single vessel
CAD. Elderly patients however present with more severe
CAD although they may have more atypical symptoms of
the disease. Early risk stratification, identification of the
disease and its management may prevent fatal outcomes in
a large number of cases. Smoking cessation and lifestyle
modification in the younger population are strongly
advocated to lower the ACS risk. Further research is needed
in a larger population to elucidate the roles of these risk
factors and help to undertake specific measures to prevent
the development of such disease in the population.
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