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A B S T R A C T

Introduction and Aims: Numerous studies have suggested a possible relation between increased
homocysteinemia level and cardiovascular diseases. This relationship is clinically important in the
management of cardiac diseases specially in elderly population. However, there is limited data which
suggests association between hyperhomocysteinemia and hyperlipidaemia. The aim of this study is to find
a relation between hyperlipidaemia and hyperhomocysteinemia in patients who are not on lipid-lowering
treatment.
Materials and Methods: A total of 300 hyperlipidemic patients were enrolled who attended medicine
OPD. After obtaining informed consent, data were collected by a trained technician according to a standard
operating protocol of the laboratory. After an overnight fast of minimum 12 hours, 5 ml of venous blood
was taken under aseptic conditions in EDTA tube. The blood was late centrifuged, plasma samples were
then separated within half hour of sample collection and were stored at −80 ◦C in the laboratory. Total
cholesterol (TC), Low Density Lipid-Cholesterol (LDL-C), High Density Lipid-Cholesterol (HDL-C) and
Triglycerides (TG) were measured on Bene Sphera autoanalyzer. Homocysteine was measured on Robonic
ELISA reader.
Result: Homocysteine level in blood was directly proportional to increased level of TC, TG, LDL-C
and age of the patient. In the same group homocysteine level was inversely proportional to high density
lipoproteins.
Conclusion: There is strong correlation of increased homocysteine level with hyperlipidaemia.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Homocysteine (Hcy) is considered to be associated with
hyperlipidaemia. An understanding of its metabolism and
factors that effect its regulation will help in the development
of therapeutic strategies which may eventually lower the
risk of atherosclerosis in humans. Possible mechanisms
of atherosclerosis due to hyperhomocysteinemia (HHcy)
include damage to inner vascular membrane, augmentation
of smooth muscle cell proliferation, increase low–density
lipoprotein cholesterol peroxidation and activation of
thrombos formation.1,2 Association between HHcy, dys-
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lipidemia and atherosclerosis has already been studied
extensively.3 An inverse association between HHcy and
HDL-C has been found in humans in various studies.4

Recent studies have strongly showed the importance
of metabolic balance between homocysteine metabolism,
hypolipoproteinemia, liver function and cardiovascular
disease.5,6 It has been suggested that Hcy disturbs HDL-C
metabolism via inhibiting ApoA-I protein synthesis.7,8 We
conducted this study with the aim to evaluate the correlation
between the level of plasma Hcy with hyperlipidaemia
in Indian perspective in patients who were not on lipid
lowering medications.
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2. Materials and Methods

This prospective, randomized study was conducted at a
tertiary referral hospital for a duration of one and half
year after obtaining approval from the hospital ethical
committee. A total of 300 hyperlipidemic patients were
enrolled who attended medicine OPD. After obtaining
informed consent, samples were collected by a trained
technician according to a standard operating protocol of
the laboratory. After an overnight fast of minimum 12
hours, 5 ml of venous blood was taken under aseptic
conditions in EDTA tube. The blood was late centrifuged,
plasma samples were then separated within half hour of
sample collection and were stored at −80 ◦C in the
laboratory. Total cholesterol (TC), Low Density Lipid-
Cholesterol (LDL-C), High Density Lipid-Cholesterol
(HDL-C) and Triglycerides (TG) were measured on
BeneSphera autoanalyzer. Homocysteine was measured on
Robonic ELISA reader.

2.1. Data collection

Each participant was asked a standardized questionnaire
designed specifically for the present study that collected
information related to medical history, past and current
medication use and personal habits such as exercise,
cigarette and alcohol consumption.

After taking informed consent, baseline data were
collected by trained research staff according to a standard
operating procedure. After an overnight fast of at least
12 hours, 5 ml of venous blood was taken under aseptic
conditions in EDTA tube. The blood was centrifuged,
plasma samples were separated within 30 min of collection
and were stored at −80 ◦C. Plasma total cholesterol (TC),
LDL-C, HDL-C, triglycerides (TG) were measured on
BeneSphera autoanalyzer. Homocysteine was measured on
Robonic ELISA reader.

2.2. Sample size

The sample size was calculated for estimating the mean
homocysteine levels in the study population. The expected
standard deviation of the homocysteine was taken as 13.1,9

margin of error was assumed as 1.5, alpha error as 5%, and
beta error as 20%. Using these parameters, the sample size
was calculated as 296 which was rounded off to 300 for the
study

2.3. Statistical analysis

Categorical variables were presented as percentages with
95% CI, and continuous variables were presented as mean
with standard deviation (SD). The study population was
divided into quartiles on the basis of their homocysteine
levels. Various study parameters were compared across
these 4 groups. For categorical variables across groups, chi-

square test was used and for the comparison of continuous
variables across 4 groups, one-way ANOVA was used.
To identify the predictors of homocysteine levels, linear
regression was done. Age, total cholesterol, triglyceride,
HDL, and LDL levels were used as independent variables
in the regression model. In first model, bivariate analysis
was done without adjustment for other variables. In the
second model, adjustment was done for age, TC, TG,
HDL, and LDL. Data with p-value <0.05 was considered
as significant. Statistical analysis was performed using
Statistical Package for Social Sciences (IBM SPSS Statistics
for Windows, Version 23.0).

3. Result

300 patients were evaluated in the study. They were
distributed in 4 groups (Quartiles) according to the value of
homocysteine level obtained. Similarly mean values of Age,
Total cholesterol, triglyceride and HDL were evaluated in
the four quartiles (Table 1).

There was a positive correlation between Age and Hcy
levels in all the four quartiles.

Similarly, there was also a positive correlation between
TC and TG and homocysteine levels in all the four quartiles.

Linear regression for age and lipid profile on homocys-
teine levels was evaluated (Table 2) in the form of 2 models.

Model 1 denotes Bivariate analysis and b coefficient
was statistically significant between age, total cholesterol,
triglyceride, HDL & LDL level. The b coefficient was found
to be negative between HDL level and homocysteine level.

Model 2 denotes Multivariate analysis after adjusting for
age, total cholesterol, triglyceride, HDL, and LDL and b
coefficient was statistically significant between age, Total
cholesterol, HDL & LDL level. The b coefficient was found
to be negative between HDL level and homocysteine level
in the model 2. b coefficient was statistically insignificant
for triglyceride level.

4. Discussion

Cholesterol is a major component of cellular membranes.
Hypercholesterolemia is the presence of high amount of
lipids in the blood.10 It has been seen that there is a positive
correlation between homocysteine level and cardiovascular
diseases.11,12

We evaluated 300 patients and the mean value of Hcy
was found to be 10.9 (3.2) mcmol/L. All the patients were
further evaluated for their Hcy level and their correlation
with other factors by grouping them into 4 quartiles of 75
patients each. The values of Hcy in the quartile 1,2,3 and
4 was 6.4 (0.9), 10.0 (0.9), 12.3 (0.6), 14.8 (0.9) mcmol/L
respectively.

The mean age of the patients was 58.8 (12.3), and the
mean age in the quartile 1,2,3 and 4 was 46.6 (2.7), 54.0
(9.1), 63.9 (8.7), and 71.0 (9.6) respectively. We found a
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Table 1: Comparison of lipids across quartiles of homocysteine levels

Mean (SD) Total Quartile 1 Quartile 2 Quartile 3 Quartile 4
p-valueN 300 75 75 75 75

Homocysteine
(mcmol/L)

10.9 (3.2) 6.4 (0.9) 10.0 (0.9) 12.3 (0.6) 14.8 (0.9)

Age 58.8 (12.3) 46.6 (2.7) 54.0 (9.1) 63.9 (8.7) 71.0 (9.6) <0.001
Total
cholesterol(mg%)

221.5 (35.3) 205.2 (18.9) 212.6 (27.5) 219.6 (31.8) 248.6 (42.7) <0.001

Triglyceride(mg%) 158.3 (18.8) 146.2 (13.4) 149.4 (11.6) 160.7 (14.9) 176.8 (17.7) <0.001
HDL(mg%) 47.1 (6.7) 53.8 (2.8) 49.0 (5.2) 45.6 (5.2) 40.0 (4.5) <0.001
LDL(mg%) 119.1 (19.6) 99.4 (5.5) 112.2 (9.9) 126.2 (14.1) 138.6 (18.5) <0.001

Table 2: Linear regression for effects of age and lipid profile on homocysteine levels

Model 1 Model 2
b (SE) p-value b (SE) p-value

Age 0.211 (0.009) <0.001 0.111 (0.009) <0.001
Total cholesterol 0.041 (0.005) <0.001 0.006 (0.003) 0.018
Triglyceride 0.100 (0.008) <0.001 0.006 (0.005) 0.230
HDL -0.362 (0.018) <0.001 -0.160 (0.015) <0.001
LDL 0.127 (0.006) <0.001 0.040 (0.006) <0.001

Model 1: Bivariate analysis

positive correlation which is statistically significant between
increasing age and Hcy level.

The total cholesterol level was evaluated and the mean
value was 221.5 (35.3) mg% and the mean value in the
quartile 1,2,3 and 4 was 205.2 (18.9), 212.6 (27.5), 219.6
(31.8) and 248.6 (42.7) mg% respectively. It increased with
the increasing value of Hcy level and the it was statistically
significant.

The total Triglyceride level was studied and the mean
value was found to be 158.3 (18.8) mg% and the mean
value in the quartile 1,2,3 and 4 was 146.2 (13.4), 149.4
(11.6), 160.7 (14.9) and 176.8 (17.7) mg% respectively. It
increased with the increasing value of Hcy level and the it
was statistically significant.

The total HDL level was examined and the mean value
was 47.1 (6.7) mg% and the mean value in the quartile 1,2,3
and 4 was 53.8 (2.8), 49.0 (5.2), 45.6 (5.2) and 40.0 (4.5)
mg% respectively. We found that HDL level decreased with
the increasing level of Hcy(inverse relationship) which was
statistically significant.

The total LDL level was examined and the mean value
was 119.1 (19.6) mg% and the mean value in the quartile
1,2,3 and 4 was 99.4 (5.5), 112.2 (9.9), 126.2 (14.1)
and 138.6 (18.5) mg% respectively. The level of LDL
cholesterol increased with the increasing homocysteine
level and the increase was statistically significant.

We found that increased Hcy level is independently
associated with lower HDL-C and increased level of
triglycerides and total cholesterol. We also found that HHcy
was also associated with the increased level of LDL. The
interaction between hyperlipidaemia and Hcy metabolism
has been extensively studied.7,8 It has been found that

methionine can alter cholesterol metabolism and there is a
weak positive correlation between circulating homocysteine
and plasma cholesterol.13

Linear regression regarding effects of age and lipid
profile on homocysteine levels was evaluated in our study.
On doing bivariate analysis we found that there exists a
positive correlation between Age and homocysteine levels.

Similarly, there also exists a positive correlation between
total cholesterol and TG and homocysteine levels in all the
four quartiles of our result. The b coefficient came out to
be negative between HDL level and homocysteine level.
The b coefficient was statistically significant between all
the lipid profiles and Hcy levels. Positive correlation shows
that as age progresses the level of Hcy level in the body
also increases. Similarly, the increase in total cholesterol
and triglyceride level leads to gradual increase in Hcy level.
Negative b coefficient shows inverse relationship between
HDL and Hcy level in the human body.

Similarly, when we performed multivariate analysis, we
found positive correlation and a statistically significant
data (b coefficient) between Hcy level and age, TC,
TG and LDL. b coefficient was statistically insignificant
between Hcy level and triglyceride. The b coefficient was
negative and statistically significant between HDL level
and homocysteine level which supports various studies
that have shown beneficial effects of HDL in preventing
cardiovascular diseases.14–16

We found that Plasma Hcy levels increased sharply
in persons above the age 50 years as compared to age
below 50 years. This may be due to altered metabolism of
homocysteine after the age of 50 which causes increased
level of homocysteine. It may be a possible explanation for
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the progressive increase in ischemic strokes especially in
elderly population.

However, the relationship between HHcy and hyperlip-
idaemia have not been conclusively proved uptil now.17

It has been postulated that the low ratio between
phosphatidylcholine (PC) and phosphatidylethanolamine
(PE) caused by HHcy is a major factor for triglycerides
accumulation. Hcy enhances the augments the expression
of sterol regulatory element-binding proteins which leads
to increased intracellular accumulation of TC and TG.18

Hcy also leads to protein misfolding in the endoplasmic
reticulum which affects lipoprotein particle production in
the cell.19 DNA hypomethylation has been postulated to
be the mechanism which suggests that Hcy leads to lipid
disorders and atherosclerosis in blood vessels.20

No significant relation between plasma Hcy and TC,
HDL-C, and TG in diabetic patients has been found.21

Therefore, though studies conducted uptil now have
suggested mixed results for the relation between Hcy and
hyperlipidaemia, the most consistent findings indicate that
higher Hcy is associated with decreased serum HDL-C and
increased TG levels, which are consistent with the results of
our present study.

The clinical and epidemiological data regarding the
relations between Hcy and TC, LDL are very limited and
more clinical trials need to be conducted for ascertain the
real facts.

5. Conclusion

Based on the outcome of the present study we conclude that
Hyperhomocysteinemia status is independently associated
with hypertriglyceridemia, high total cholesterol level, high
LDL level and low HDL levels in the blood.
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