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Abstract:

Introduction : Circulating lipids and lipoproteins are long being recognized as risk factors for
developing cardiovascular diseases (CVD). Objective : To evaluate the prevalence and profiles of
dyslipidemia in young and asymptomatic Gujarati population. Method : In this cross sectional study we had
randomly selected 1440 individuals of the both the genders who were of 20- 40 years of age and disease free.
Individuals having history of any medications for diabetes, hypertension and CVD were excluded from the
study. The remaining healthy individuals underwent detained physical examinations and tests of lipid
profiles. Results : In the overall population, the prevalence of low HDL-C (36.53%) and high lipoprotein
(a) (32.15%) were most common lipid abnormalities found. We have observed that except for lipoprotein
(a) (28.4% Vs35.66%),the males were more dyslipidemic than females (p<0.001). Age-wise distribution
showed that younger individuals (20-29 years) were having superior lipid profile as compared to their older
counterparts (30-40 years) (p<0.001). In population having lipoprotein (a) abnormality (32.15%), the low
HDL-C (33.7%) was highly prevalent. Conclusion : Thus itis concluded that the young Gujarati population is
highly susceptible to develop lipoprotein (a) and HDL-C abnormalities and this information could be used to

design the preventive polices for future CVD events.
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Introduction:

It is a well-established fact that the South
Asians around the globe, especially of Indian sub-
continent has higher risk and wider prevalence of
cardiovascular diseases (CVD) as compared to rest of
ethnic groups. "'The rates of coronary artery diseases
(CAD) in Indian population are 50% to 300% higher
than other populations, with a higher risk at younger
ages. ” Deaths related to CAD occur 5 to 10 years
earlier in Indian sub-continent than in western
countries. ® In spite of their proven greater
susceptibility to CVDs, significant gaps in the
knowledge of CVD epidemiology and associated risk
factors in India exist. Reviews of epidemiological
studies suggest that all the major cardiovascular risk
factors such as tobacco consumption, obesity,
hypertension and lipid abnormalities are increasing
in India especially in young population. /A genetic
tendency of CAD development, facilitated by high
levels of serum lipids and lipoprotein (a) [Lp (a)],
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evidently increases the adverse effects of traditional
risk factors related to lifestyle and best explains the
"South Asian Paradox"."” Although dyslipidemias - the
major modifiable risk factor does not fully explain the
excess burden of CAD, it is doubly important and
remain the foundation of preventive and therapeutic
strategies in this population. A more aggressive
approach to preventive therapy, at an earlier age and
atalower threshold is clearly needed.

Keeping in mind the prime role of dyslipidemia
in CAD development in young, we aimed to
investigate the prevalence of lipid and Lp (a)
abnormalities in young and apparently healthy
Gujarati population.

Method:
Design and Data Collection

This cross sectional study was conducted at U.
N. Mehta Institute of Cardiology and Research Center
in September 2013. We had randomly selected 1440
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individuals of both the genders (697 males & 743
females), who were young (20 - 40 years), apparently
healthy and disease free. The study protocol was
approved and cleared by institutional ethics
committee. The demographic details of the
population such as age, sex and disease history were
recorded for all the individuals. Race-ethnicity was
determined by self-identification in response to a
questionnaire.

The subjects taking any medications for
hypertension, dyslipidemia, diabetes or any other
disease were excluded from the study. Individuals
having positive stress test were also excluded from
the investigating protocol.

Laboratory tests

Subjects were advised to fast at least for twelve
hours before blood investigations. Total cholesterol
(TC), triglycerides, low density lipoprotein
cholesterol (LDL-C), high density lipoprotein
cholesterol (HDL-C), very low density lipoprotein
(VLDL), and total lipid, were measured by
International Federation of Clinical Chemistry (IFCC)
approved enzymatic methods using commercially
available kit on auto analyzer (ARCHITECH PLUS
ci4100, Germany). Lipids levels were classified
according to the classification recommended by
National Cholesterol Education Program (NCEP) and
Adult Treatment Panel I1I (ATP III) guidelines.

Statistical analysis

All collected data were analyzed by SPSS v 20
(Chicago, IL, USA). Distribution analysis showed that
most of the parameters follow non-Gaussian
distribution. Values of various lipids were expressed
as mean * SD. The categorical data obtained from
standard cut offs were presented as proportions.
Comparison between the groups was done using
Mann-Whitney U test and the cut off value of p<0.05
was considered for the statistical significance.

Results:

The results of overall dyslipidemia prevalence
and profile in young Gujarati population are
presented in table 1 as mean * SD as well as
proportions. We have observed that out of 1440
individuals 36.53% (526)were suffering from low
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levels of HDL-C. Whereas levels of Lp (a), LDL-C and
total cholesterol were found to be elevated in 32.15%
(463), 18.75% (270) and 17.77% (256) of the
population respectively. The ratios of various lipids
often provide more precise prognostic values in
comparison to isolated lipid levels. In the current
study, TC/HDL-C ratio was found to be increased in
482 (33.47%) and LDL-C/HDL-C ratio in 409 (28.4%)
subjects. The abnormalities of total lipids, VLDL and
triglycerides were observed in 12.57% (181), 8.61%
(124) and 5.35% (77) of the population. The mean
values obtained for Lp (a), total cholesterol,
triglyceride, HDL-C, LDL-C, LDL-C/HDL-C ratio,
TC/HDL-C ratio, VLDL and total lipids were 28.58 *
26.17 mg/dl, 169.7 + 34.4 mg/dl, 101.64 + 59.31
mg/dl, 43.84 £ 9.98 mg/dl, 105.6 + 29.1 mg/dl, 2.56 +
1.14,4.08+1.5,20.31+£11.8 mg/dland 615.2 + 81.69
mg/dl.

Table 1 : Demographic Details of the study population

Variables Mean + SD N (%)
Age 28.779 £ 5.62 -
Lipoprotein (a) | 28.579 + 26.17 | 463 (32.15%)
Total Cholesterol| 169.7 £34.4 | 256 (17.77%)
Triglyceride 101.64 +59.307 [ 77 (5.35%)
HDL-C 43.84+998 | 526 (36.53%)
LDL-C 105.599 £ 29.1 | 270 (18.75%)
LDL-C/HDL-C 2.563 +1.138 409 (28.4%)
TC/HDL-C 4.08+1.5 482 (33.47%)
VLDL 20.31+11.8 124 (8.61%)
Total Lipids 615.2+81.69 | 181 (12.57%)

HDL-C: High Density Lipoprotein Cholesterol, LDL-C:
Low Density Lipoprotein Cholesterol, TC: Total
Cholesterol, VLDL: Very Low Density Lipoprotein

The influence of gender and age on
dyslipidemias is tabulated as table 2 and table 3
respectively. The results stated that females are
highly protected from dyslipidemia as all the lipids
except Lp (a) were significantly (p<0.01) higher in
males as compared to females. The abnormalities of
various lipids such as Lp (a), total cholesterol,
triglyceride, HDL-C, LDL-C, LDL-C/HDL-C, TC/HDL-C,
VLDL and total lipids were 28.4%, 25.1%, 8.75%,
52.65%, 27.83%, 44.2%, 51.8%, 13.1% and 19.4% in
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males whereas in females the prevalence were

Table 3 : Prevalence of dyslipidemia according to age

35.66%, 10.9%, 2.15%, 21.4%, 10.2%, 13.6%, 16.3%, Variables Age Age Significance
4.04% and 6.2% respectively. (20-29 years) | (30-40years)| (p value)
Table 2 : Prevalence of dyslipidemia N= 806 N=634
) N (%) N (%)
according to gender _ _
Lipoprotein(a) | 239 (29.65%) | 224 (35.3%) 0.0255
Variables Males-697 | Females-743 | Significance Cholesterol 91 (11.3%) | 165 (20.5%)| <0.0001
N (%) N (%) (p value) Triglyceride | 24 (2.98%) | 53 (8.36%) | <0.0001
Lipoprotein(a) | 198 (28.4%) | 265 (35.66%) 0.0038 HDL-C 263 (32.6%) | 263 (41.5%) | <0.0001
Total 175 (25.1%) | 81 (10.9%) | <0.0001 LDL-C 95 (11.78%) | 175 (27.6%) | <0.0001
Cholesterol LDL-C/HDL-C | 148 (18.36%) (261 (41.17%)| <0.0001
Triglyceride | 61(8.75%) | 16 (2.15%) | <0.0001 TC/HDL-C | 180 (22.3%) |302 (47.63%)] <0.0001
VLDL 43 (5.39 81 (12.779 0.0001
HDL-C 367 (52.65%) | 159 (21.4%) | <0.0001 (5.3%) ( 0| <
Total Lipids 65 (8.1%) | 116 (18.3%) | <0.0001
LDL-C 194 (27.83%) | 76 (10.2%) | <0.0001
LDL-C/HDL-C | 308 (44.2%) | 101 (13.6%) | <0.0001 HDL-C: High Density Lipoprotein Cholesterol, LDL-C:
T — Bp—— 71 (1630 50001 Low Density Lipoprotein Cholesterol, TC: Total
/HDL- (51.8%) (163%) | <0. Cholesterol, VLDL: Very Low Density Lipoprotein
VLDL 91 (13.1%) | 30 (4.04%) | <0.0001 o o o
The distribution of dyslipidemias in
1Ni 0, 0,
Total Lipids 135 (19.4%) | 46 (6.2%) <0.0001 individuals suffering from abnormally high levels of

HDL-C: High Density Lipoprotein Cholesterol, LDL-C:
Low Density Lipoprotein Cholesterol, TC: Total
Cholesterol, VLDL: Very Low Density Lipoprotein

The ageing trends of dyslipidemias presented
in table 3 shows that in spite of 40 years of age being
considered as young, the lipid profile of individuals in
4" decade of life is significantly poor as compared to
individuals who are in 3" decade of life.The study
results demonstrated that the predominance of
dyslipidemias in the population having age between
20-29 years was relatively lower (total cholesterol -
11.3%), triglyceride - 2.98%, HDL-C - 32.6%, LDL-C -
11.78%, LDL-C/HDL-C - 18.36%, TC/HDL-C - 22.3%,
VLDL - 5.3% and total lipids - 8.1%). However the
prevalence of Lp (a) abnormality was considerably
high (29.65%) in this study group. In contrast to a
decade younger population, individuals having age
group of 30-40 years had significantly higher
prevalence of various dyslipidemias. The elevation of
Lp (a), total cholesterol, triglyceride, LDL-C,
LDL/HDL, TC/HDL, VLDL and total lipids were found
in 35.3%, 20.5%, 8.36%, 27.6%, 41.17%, 47.63%,
12.77%, and 18.3%, whereas low HDL-C had affected
41.5% ofthe population.
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Lp (a) are shown in figure 1. The results indicated

association of low HDL-C (33.7%) and high LDL-C

(22%) with high Lp (a) in the studied population.
Figure 1: Prevalence of dyslipidemia in

the population having high lipoprotein (a) level
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Dyslipidemias

HDL: High Density Lipoprotein, LDL: Low Density
Lipoprotein, TC: Total Cholesterol, VLDL: Very Low
Density Lipoprotein

Discussion:

Dyslipidemia involves those individuals who
have faulty life style including sedentary habits,
increased consumption of fatty foods, smoking,
hypertension and diabetes and atherosclerosis starts
atan early age in these individuals.” These empirical
observations have been confirmed by Framingham
studies. "' However, most of the information on the
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contributions of various lipid fractions to CVD risk is
derived from studies in the Caucasian population and
limited information exists regarding the changing
time-trends in lipid levels and the prevalence of
dyslipidemiain Indian subjects.

Gujaratis are the community bearing high
burden of CVD risk factors especially disturbed lipid
profile."” There are emergence of evidence indicating
alarming high prevalence of morbidity and mortality
associated with CVD in Gujarati population.” Though
the prevalence of CHD in young is difficult to establish
accurately due to “silent” nature of the process. "
The early detection of risk factors often contribute
significantly in the prevention/delaying of the event
as it could be managed by life style modification. It is
known that even though CAD is a fatal disease with no
known cure, it is also highly predictable, preventable,
and treatable with the existing knowledge.To the best
of our knowledge none of the study has systematically
evaluated the trend of lipid abnormalities in young
and healthy Gujarati adults.

We have assessed prevalence of various lipids
and lipoproteins using current definitions in young
adults (20-40 years of age) of both the gender from
Gujarati populations.Our results indicated
alarmingly high levels of Lp (a) (32.15%)
accompanied by low levels of HDL-C cholesterol
(36.35%) in overall population, which is first time
reported in this population.

The community based epidemiological studies
often provide insightin the ethnic variation in the risk
profile involved in cardiac diseases. " The common
pattern of dyslipidemia seen in Asian Indians is
higher levels of triglycerides, lower HDL-C levels, and
higher levels of Lp(a). " In current study, we have
observed two of the above mentioned abnormalities
of Lp (a) and HDL-C, however the only slight elevation
(5.35%) in the triglyceride level was observed, re-
emphasizing the need of regional and ethnic
dyslipidemia trend evaluation. This early onset of
high-risk status, along with the high atherogenicity
(10 times higher than LDL) and high thrombogenicity
of Lp (a), appears to explain its strong association
with premature coronary artery disease in this ethnic
group.™
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Several cross-sectional studies have
demonstrated that lipid profile abnormalities are
associated with age and gender, where females get
fairer protection due to well-known premenopausal
phenomena. " There is a delayed onset of CVD events
by 10-15 years in females as compared to male."” The
similar phenomena was observed in this study also as
prevalence of conventional lipid (total cholesterol,
triglyceride, HDL-C and LDL-C) abnormalities were
significantly lower in females as compared to their
male counterparts. However Lp (a), the novel risk
factor of CVD having genetic link was found to be
more prevalentin Gujarati females (35.66%vs 28.4%;
p=0.0038).The strong correlation of serum Lp (a)
levels with CAD in premenopausal women as
reported by Maher and Brown adds significantly to
our growing understanding of the importance of Lp
(a) as a powerful risk factor for premature coronary
artery disease in both sexes.!'®! Earlier
epidemiological studies have documented that Lp (a)
levels are governed almost exclusively by race,
ethnicity, and genetics, unlike other lipids, where the
levels are influenced by age, gender, diet, and other
environmental factors. ""*” The stable lifelong levels
of Lp (a) are attained in infancy, the pathological
processes associated with elevated Lp(a) also begin
in infancy (20 years earlier than other risk factors
such as hypertension, cigarette smoking, and diet-
related dyslipidemias). " When high levels of Lp(a)
were combined with other risk factors, such as
hypertension, diabetes, cigarette smoking,
hyperhomocystinemia, and/or a high ratio of
TC/HDL-C, the relative odds for premature coronary
artery disease (CAD) were increased by 3 to 122 fold
depending on the number of risk factors present and
their severity. ****

This global phenomenon of prematurity and
severity suggests that CVD starts at an early age and
has a malignant course. "* In the present study also
the age related changes in lipid profile are noted in
Gujarati population. Our results indicates that natural
ageing contributes significantly in the development
of dyslipidemia and is being identified as one of the
risk factor of CVD by various epidemiological studies.
%24 The positive relationship between conventional
dyslipidemia in patients of CVD and their children
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had been established earlier showing that lipid
abnormalities in children indeed contribute to adult
CVD. %!

Conclusion:

The genetic predisposition for CAD in Gujarati
population could be partly explained by the early
onset of several dyslipidemia and by high prevalence
of Lp (a) abnormalities. This information could be
used for designing of preventive strategies for
dyslipidemias in this ethnic group of individuals.
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