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ABSTRACT

Aim: To analyze the young patients with coronary artery
disease in relation to the levels of Apolipoprotein A-l and B,
Lipoprotein (a), and hs-CRP and to study their relation with
other conventional risk factors.

Methods: We conducted a case-control study on 156 subjects
who were younger than 45 years of age. All the subjects
underwent a detailed clinical history and examinations followed
by biochemical investigations underlining th risk factors of
coronary artery disease (CAD). 78 of these subjects were
confirmed cases of CAD and the rest were normal controls.
Statistical analysis was done using unpaired t-test and chi-
square test. A value of p <0.05 was considered significant.
Result: The levels of Serum Apolipoprotein A-l were
significantly low and the levels of Serum Apolipoprotein B and
Serum Lipoprotein (a) were significantly elevated in young
CAD patients. The hs-CRP levels were elevated but it did not
show any significant correlation with the presence of CAD in
young individuals.

INTRODUCTION

Coronary artery disease (CAD) has a multifactorial etiology and
the incidence of disease increases with age,' but in recent years
CAD has been recognized more frequently in the young.2
Premature CAD is defined as cardiac events occurring before the
age of 55 in men and 65 in women.

Sixty percent of the cardiovascular disease burden around the
globe is contributed by South Asia (India, Pakistan, Bangladesh,
Sri Lanka, and Nepal) although it comprises only 25% of the world
population. In India, the incidence of CAD in young is 12-16% as
compared to only 5% in the Western population.34 Indians also
show higher incidence of hospitalization, morbidity, and mortality
than other ethnic groups.

In India, 52% of the CVD-related deaths occur below the age of 50
years and about 25% of acute myocardial infarction (MI) occurs
under the age of 40 years.57 Primary prevention of CAD requires
identification of an at-risk population and, more important, at-risk
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Conclusion: Apolipoprotein A-l, Apolipoprotein B and
Lipoprotein (a) are significant risk markers for CAD in young.
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individuals, so that effective intervention can be implemented.
Unfortunately, traditional Framingham risk assessment factors
predict only 60% to 65% of hard cardiac events—acute
myocardial infarction (MI) or sudden cardiac death.® In up to 50%
of patients with CAD the first manifestation of the disease is MI or
death,® exemplifying the acute need to improve risk prediction. A
significant number of young patients with CAD do not have any of
the conventional risk factors such as dyslipidemia, hypertension,
DM, and smoking.® Dyslipidemia and inflammation are key
mechanisms in the pathogenesis of atherosclerosis.
Apolipoprotein B and Apolipoprotein A-l levels are implicated in
the pathogenesis of CAD.''2 There is possibility that these
measures might be superior to traditional lipid measures for CAD
risk prediction based on the premise that Apo B levels better
reflect the number of atherogenic lipoprotein particles in a given
volume of plasma.’®* In comparison to Low-Density Lipoprotein
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Cholesterol (LDL-C), the ApoB / ApoA-I ratio is a better indicator
of the risk of coronary heart disease."® Lp(a) is a powerful risk
factor for premature coronary artery disease in both sexes, ¢ and
elevated serum levels of Lp(a) have been associated with rapid
progression of atherosclerosis.!” This risk, which appears to be
limited to premature vascular disease, is strongest before age 45,
declines after age 55, and often disappears after age 65.8

CRP has been examined as a surrogate marker of other
inflammatory mediators such as IL-6 and TNF-a to better
understand the inflammatory component of atherosclerosis. 920
Although levels of serum CRP is influenced by environmental
factors such as obesity, smoking, and hormone therapy, genes
play an important role in determining serum CRP levels.

MATERIALS AND METHODS

This was an open-labelled, observational, hospital based, case-
control study. A total of 156 subjects were included in the study
out of which 78 were confirmed cases of CAD and the rest were
controls. The current study was conducted during January 2014 to
October 2015, in a tertiary care hospital of Aligarh, Uttar Pradesh.
Institutional ethical approval was obtained for the study protocol
and written informed consent was taken from all participants.

78 patients of either sex admitted to the Intensive Coronary Care
with acute coronary syndrome were taken as cases. The main
inclusion criteria for the study were: 1) Age less than 45 years. 2)
Patients giving consent to participate in the study. 3) Confirmation
of CAD by ECG, specific enzymes like serum CPK-MB &
Troponin, stress testing or echocardiography. An equal number of
subjects were selected as controls for comparison. Controls were
patients younger than 45 years who presented to Medicine OPD
for non-cardiac complaints. The exclusion criteria for controls were
diabetes, hypertension, history of smoking and a family history of
CAD. All 156 subjects underwent detailed history, clinical
examination, biochemical tests (Blood sugar- fasting and post
prandial , fasting lipid profile, complete blood counts, Apo A-I, Apo
B, Lp(a) and hs-CRP). Statistical analysis was done using
unpaired t-test and chi-square test.

RESULTS

The baseline characteristics of cases and controls were
comparable and there was no statistically significant difference
(Table 1). The mean age of cases was 39.74 + 4.403 years and
that of controls was 38.64 + 4.643 years.

Among the 78 cases of CAD, 68 (87.2%) were males and only 10
(12.8%) were females. The male: female ratio was 6.8: 1. All
cases were diagnosed with ACS out of which 42% had STEMI,
29.5% had USA and 28.2% had NSTEMI. 47 (60.3%) were
smokers, 19 (24.4%) were obese (BMI = 25 kg/m?), 18 (23.08%)
were hypertensive, 9 (11.5%) were diabetic and 14 (17.9%) had a
family history of CAD.

HDL level was lower than the gender adjusted reference range
(<40 mg/dl in males and <50 mg/dl in females) in 46 out of 78
(58.97%) cases of young CAD. LDL level was above the normal
reference range (100mg/dl) in 42 out of 78 (53.84%) cases of
young CAD. TG level was above the normal reference range
(130mg/dl) in 23 out of 78 (29.49%) cases of young CAD. T.
Cholesterol level was above the normal reference range
(200mg/dl) in 9 out of 78 (11.54%) cases of young coronary artery
disease.

As reported in Table 2, the mean apoB level and apo B/apoA-I
ratio was significantly higher in obese CAD patients. In young
CAD patients with raised LDL levels (>100mg/dl), the mean apo B
and apo B/apoA-l ratio was significantly higher than those with
normal LDL levels. Young CAD patients with low HDL levels
(gender adjusted) had significantly lower mean apoA-l level
compared to those with normal HDL levels. In young CAD patients
with raised total cholesterol levels (>200mg/dl), the mean apoB
level was significantly higher than those with normal total
cholesterol levels.

Lp(a) was elevated above the reference range i.e. 30 mg/dl in 36
cases (46.15%) and only in 20 controls (25.63%). The higher
serum LP(a) levels in CAD cases as compared to the controls was
found to be statistically significant (P<0.05). In young CAD
patients with raised TG levels, Lp(a) was elevated significantly
(p<0.01).

Table 1: Baseline characteristics of cases and controls

CASE CONTROL
Mean Age 39.74 £ 4.403 38.64 +£4.643
Number of males 68 10
Number of females 10 10
26-30 years age group 5 (6.4%) 5 (6.4%)
30-35 years age group 10 (12.8%) 12 (15.4%)
35-40 years age group 24 (30.8%) 26 (33.3%)
40-45 years age group 39 (50.0%) 35 (44.9%)

Table 2: Comparison of the means of Apolipoprotein A-l and B between cases and controls

CASES (n=78) CONTROLS (n=T78) p-value
Apo A-l 113.78 + 30.26 125.33 + 23.01 <0.01
Apo B 117.76 £50.52 105.18 +£22.53 <0.05
Apo B/Apo A-l ratio 1.06 £ 042 0.87+£0.28 <0.01
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Table 3: Comparison of mean Apo A-l and Apo B levels among cases with other risk factors

Apo A-l Apo B Apo B/Apo A-l
Smoking status  Smoker 111.68+£27.94 119.92+54.89 1.09£0.43
Non-smoker 116.974£33.69 114.48+43.73 1.02+0.40
p-value 0.47 (NS) 0.64(NS) 0.45 (NS)
Family History ~ Present 105.07£25.54  126.18+54.51 1.2240.43
Absent 115.69£31.05 115.92+49.87 1.03+0.41
p-value 0.24 (NS) 0.49(NS) 0.13(NS)
Type 2 DM Diabetic 105.11£29.37  119.00+11.94 1.21£0.35
Non-diabetic 114.91£29.37  117.60+53.60 1.04+0.43
p-value 0.36(NS) 0.85(NS) 0.27(NS)
BMI Obese(BMI 2 25) 112.63£32.68 161.98+73.58 1.45+0.51
(kg/m?) Non-obese 114.15£29.72  103.55+29.40 0.94+0.29
p-value 0.85(NS) <0.01 <0.01
HDL Low (<40 in males and <50 in females) 105.46+25.37 111.35+47.33 1.08+0.44
(mg/dl) Normal 125.75+£33.01 126.98+54.22 1.0340.39
p-value <0.01 0.18(NS) 0.59(NS)
LDL Raised (>100) 120.00£29.45 139.78457.73 1.19£0.47
(mg/dl) Normal 106.53£29.96  92.07+21.86 0.91+0.28
p-value 0.60(NS) <0.01 <0.01
TG Raised (>130) 120.26+£36.31 132.89+64.00 1.16+0.54
(mgl/dI) Normal 111.07£27.26  111.44+42.81 1.02+0.36
p-value 0.28(NS) 0.08(NS) 0.27(NS)
T. Cholesterol ~ Raised (>200) 123.10+42.60 150.30+71.12 1.27+0.55
(mgl/dI) Normal 112.41£28.17  112.97+45.53 1.03+0.39
p-value 0.46(NS) <0.05 0.10(NS)
Table 4: Comparison of Lipoprotein (a) levels between cases and controls
Lp(a) (mg/dl) CASES(n=78) CONTROLS(n=78) TOTAL(n=156)
14 (17.95%) 13 (16.67%) 27
28 (35.90%) 45 (57.70%) 73
36 (46.15%) 20 (25.63%) 56

Table 5: Comparison of number of cases with elevated Lp(a) levels having other risk factors

Number of cases with p-value (using
Lp(a) > 30 mg/dI Chi-square test)

Smoking status  Smoker (n=47) 20 (42.55%) 0.58
Non-smoker (n=31) 16 (51.61%)

Family History  Present (n=14) 7 (50%) 0.13
Absent (n=64) 29 (45.31%)

T2DM Diabetic (n=9) 5 (55.56%) 0.33
Non-diabetic (n=69) 31 (44.92%)

BMI Obese(BMI=25kg/m?) (n=19) 13 (68.42%) 0.06
Non-obese (n=59) 23 (38.98%)

HDL Low (<40 mg/dl in males and 17 (36.95%) 0.1
<50 mg/dl in females) (n=46)
Normal (n=32) 19 (59.37%)

LDL Raised (>100mg/dl) (n=42) 24 (57.14%) 0.08
Normal (n=36) 12 (33.33%)

TG Raised (>130mg/dl) (n=23) 17 (57.14%) <0.01
Normal 19 (33.33%)

T. Cholesterol ~ Raised (>200mg/dl) (n=10) 7(70%) 0.10
Normal 29 (42.64%)
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DISCUSSION

In the present study, the prevalence of dyslipidemia in young CAD
patients was very high. A previous study conducted in young
patients with CAD showed that 90% patients had dyslipidemia.
Amongst them, 29% had high serum cholesterol levels [>200 mg
%), 72.2% patients had high levels of serum triglycerides [>150
mg%), 72.2% showed decreased HDL-C fraction [<40 mg %) and
77.8% had high levels of LDLC [>100 mg%].%!

The lower ApoA-l levels and higher apoB levels and the
apoB/apoA-| ratio in young CAD subjects is consistent with the
finding of many previous studies. Apolipoprotein-related Mortality
Risk Study [AMORIS] demonstrated that apoB, apoA-I and
apoB/apoA-| ratio were all highly significant predictors of Ml in
both sexes [after adjusting for age, total cholesterol and
triglycerides].22 ApoB was also more significant than LDL
cholesterol in prediction of risk of Ml in both men and women.
Second Northwick Park Heart Study [NPHSII] demonstrated
higher risk ratio for ApoB, ApoA-l and ApoB/ApoA-l ratio
compared to LDL.2 Also, the ApoB/ApoA-l ratio conferred the
highest relative risk of CAD. Health Professionals Follow-up Study
also concluded that the risk ratio for apoB was higher than those
for LDL cholesterol.* The INTERHEART Study demonstrated that
the ratio of ApoB to ApoA-I [OR 3.25, 95%Cl 2.82-3.76] was the
strongest risk factor in predicting MI.25 The significant association
of ApoA-I with HDL; ApoB with LDL and T. Cholesterol; and that of
ApoB/ApoA-I ratio with LDL is consistent with a previous study.?
The higher level of Lp(a) in young individuals suffering from CAD
compared to controls is in agreement with some previous
studies.272  Although it has been reported that
hypertriglyceridemia and elevated Lp(a) are independent risk
factors for major coronary events in middle-aged men,? the higher
level of Lp(a) in patients of hypertriglyceridemia was in contrast to
the results of a previous study which showed that
hypertriglyceridemia is associated with lower levels of Lp(a).®® The
INTERHEART study also reported that high TG level is more
prevalent than high cholesterol levels in Indian CAD patients.
Several prospective trials in apparently healthy individuals have
shown that elevated hs-CRP is positively correlated with
cardiovascular morbidity and mortality.3'32 According to a study,
hs-CRP was better predictor of cardiovascular risk than LDL
cholesterol and added prognostic information to the Framingham
score.33 However, there is no complete consensus regarding
these findings. Several other studies have concluded that the
predictive power of hs-CRP alone and in association with
conventional risk factors is relatively low and the focus in clinical
practice should continue to be on classic risk factors such as BP,
lipids, and smoking.34-36

CONCLUSION

The levels of Serum Apolipoprotein A-l were low and the levels of
Serum Apolipoprotein B and Serum Lipoprotein (a) were elevated
in young patients presenting with CAD therefore making the ratio
of Apo B/Apo A-l an important marker in young individuals having
CAD. The hs-CRP levels were elevated but it did not show any
significant correlation with the presence of CAD in young
individuals.

There is still a paucity of Indian data on newer biomarkers for risk
stratification of CAD in the younger population. Our study will
add to the pool of data, as CAD in the young is becoming a major
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health concern in our country. Although it is a small study, and
cannot be extrapolated to the general population of the country,
but it can be used to highlight the significance of these factors in
North India. Since, larger randomized studies are requested to
expand the findings of the current study and to include testing of
these biomarkers as part of risk stratification for CAD in young
patients.
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