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Background: Coronary heart disease occurs when cholesterol accumulates on the artery walls, creating 
plaques. Reduced blood flow occurs when one or more of these arteries become partially or completely 
blocked. Homocysteine is an intermediate formed during the catabolism of methionine. Development 
of atherosclerotic change is common feature in patients with hyperhomocysteinemia. This study was 
conducted to access the relationship of Hcy, lipid profile and CHD in our population. Methods: This 
cross-sectional analytical study was carried out at Biochemistry Department, Ayub Medical College, 
Abbottabad. Eighty subjects were divided into 2 groups. Cases: 40 patients were confirmed MI patients. 
Controls: 40 were age and gender matching healthy individuals. Lipid profile and serum total Hcy were 
measured. Results: The mean age of the cases was 59.68±8.06 years. The controls were 58.93±6.93 
years. Mean tHcy level of the cases was 17.15±4.45 μmol/l while that of controls was 12.20±2.53 
μmol/l (p<0.001). In lipid profile TG and VLDL-C showed a statistically significant rise (p<0.05) in the 
cases compared to controls. There were statistically significant differences between HDL-C, LDL-C 
and TC/HDL-C ratios (p<0.001). Mean TG in cases was 166.01±30.03 mg/dl with (p<0.05). Similarly 
the mean VLDL-C in cases was 33.20±6.01 mg/dl and in controls it was 30.48±2.80 mg/dl (p<0.05). 
Mean TC in cases was 212.82±32.48 mg/dl and in controls it was 202.80±17.03 mg/dl (p>0.05) which 
is statistically not significant. Conclusion: Plasma tHcy level and deranged lipid profile are powerful 
predictor value of CHD but they are independent risk factors. 
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INTRODUCTION 
Homocysteine (Hcy) is an intermediate formed during 
the catabolism of sulfur containing essential amino 
acid, methionine.1,2 Methionine can be resynthesized 
from Hcy by methionine synthase reaction requiring 
folate and B12.3 Methyl cobalamin is a coenzyme in the 
combined conversion of Hcy to methionine and of 
methyltetrahydrofolate to tetrahydrofolate. Conversion 
of Hcy to methionine via methioine synthase is the only 
reaction in human body that requires both folate and 
B12. Without adequate amounts of folate, vitamin B12 
and B6, Hcy cannot be converted into useful amino 
acids and thus it is built up in the blood.4 Hcy 
concentration rises progressively with age in men and 
women, likely causes include clinical or sub clinical 
folate and B12 deficiencies.2,5 Smoking, excessive 
coffee consumption and lack of exercise are associated 
with elevation in Hcy as well.6 

Some genetic defects of enzymes involved in 
the metabolism of methionine like Cystathionine beta 
synthase deficiency, impaired Methionine synthase 
activity and  Methylene tetra hydro folate reductase 
(MTHFR) Deficiency are also associated with high 
levels of Hcy.7,8 Similarly some diseases, drugs and 
Chronic high alcohol consumption are notorious folic 
acid inhibitors.7,9,10 

In the mid 1960s a Harvard physician, Dr 
Kilmer Mc Cully, suggested an association between 
raised Hcy levels and massive generalized 
atherosclerosis.11 Recent studies have confirmed that 
atherosclerotic changes and thrombo-embolism are 
common features in patients with heritable defects of 
different enzymes involved in methionine catabolism.12 
Hence a positive correlation between Hcy and 
atherosclerosis was postulated.1,11 Individuals with 
elevated levels of Hcy tend to have higher incidence of 
cardiovascular disease.12 Hcy may cause vascular 
events which may contribute to heart disease by the 
epithelial cell injury, effect coagulation proteins and 
enhance pro-coagulant activity alter platelet function, 
modify LDL and may stimulate smooth muscle cell 
proliferation.13,14 

Coronary heart disease (CHD) is a leading 
cause of morbidity and mortality in many countries 
worldwide including Pakistan and is estimated that it 
will be the single largest cause of disease burden. CHD 
can develop at any age.15,16 Coronary heart disease 
occurs when cholesterol accumulates on the artery 
walls, creating plaques. Reduced blood flow occurs 
when one or more of these arteries become partially or 
completely blocked.17 The lipid profile is a group of 
tests that are often done together to identify the risk of 
heart disease. These tests are good indicators of whether 
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someone is likely to have a heart attack or stroke caused 
by the blockage of blood vessels or hardening of the 
arteries. The high levels of cholesterol in blood 
circulation are strongly associated with progression of 
heart disease.18,19 but most patients with Myocardial 
Infarction have normal cholesterol levels. On careful 
literature search, no local study about the relationship of 
Hcy, lipid profile and CHD in Pakistani population was 
traceable. There is a need to recognize Hcy as a 
potential risk factor in local population with the help of 
local evidence. 

MATERIAL AND METHODS 
This cross-sectional analytical study was carried out at 
the Department of Biochemistry, Hazara University 
Manshera, and Ayub Medical College, Abbottabad.  

A total of 80 subjects were included in this 
study by Convenience (non-probability) sampling 
technique. They were divided into 2 groups. 
 Cases: 40 patients were confirmed patients of MI. 

Patients who had confirmed Myocardial Infarction 
(MI) diagnosed by the cardiologist, coming for 
routine follow up (first visit) in the Cardiology OPD 
after the acute attack 

 Controls: 40 were matching healthy individuals in 
age and gender. 

Patients with known history of liver, kidneys 
or taking any of the known drugs that affect the liver 
functions such as isoniazide, Phenytoin, Largectil, 
chlorpromazine etc. were excluded from the study. The 
subjects taking Folic acid therapy or multivitamins were 
also excluded from the study. 

After Informed consent the Demographic data 
including age, gender, dietary habits, height and weight 
was documented in proforma. Blood pressure was 
taken in sitting posture. Ten (10) mL blood was 
collected from each subject after an overnight fast of 
10−12 hours (as advised by the cardiologist) with their 
due permission under antiseptic technique using a 
disposable syringe. Samples were centrifuged in a 
bench top centrifuge at 4,000 revolutions per minute for 
10 minutes to get serum. 

Lipid profile was performed immediately, for 
which serum lipid profile was estimated using different 
kits supplied by the Randox laboratories UK  (Kit Cat. 
No. CH207 for serum total cholesterol, Kit Cat. No. 
CH204 for HDL-C and kit Cat. No. TR 210 for serum 
Triglycerides). LDL and VLDL were estimated 
according to formula proposed by Wilson. 

Serum for Total Hcy was stored in Eppendorf 
tube at -20 ºC in a refrigerator; and was measured 
within a week by IMx homocysteine assay (FPIA Kit 
catalog  No. B3D390, 33-0781/R5). Data was entered 
into SPSS-22 for analysis. Reference range of serum 
Hcy is 4–15 μmol/l. 

RESULTS 
A total of 80 subjects selected as per inclusion and 
exclusion criteria were investigated. Out of these 40 
were cases that had a positive history of CHD and the 
rest of them were controls (40) that did not have the 
history of CHD. The mean age of the cases was 
59.68±8.06 (30–70) years and that of the controls was 
58.93±6.93 (48–76) years (Table-1). Twenty-three 
(57.5%) cases and 22 (55%) controls were males, and 
17 (42.5%) cases and 18 (45%) controls were females. 

Twenty-four (60%) cases and 25 (62.5%) of 
the controls were on mixed diet. Nine (22.5%) cases and 
8 (20%) controls were predominantly on meat diet, 
while 7 (17.5%) cases and 7 (17.5%) controls were 
predominantly on vegetable diet. The average weight of 
the cases was 75.80±12.37 Kg while that of the controls 
was 58.5±11.73 Kg. Mean height of the cases was 
162.62±6.97 Cm and of controls was 163.75±8.51 Cm. 

Mean tHcy level of the cases was 17.15±4.45 
μmol/l while that of controls was 12.20±2.53 μmol/l. 
There is a statistically significant difference between 
cases and controls with respect to Hcy levels (p<0.001). 
Hcy levels by age groups are tabulated in Table-2. 

Table-3 and 4 shows the comparison of the 
lipid profile in cases and controls. The different 
parameters of lipid profile which are compared include 
the TG, TC, HDL-C, LDL-C levels and TC/HDL-C 
ratio. 

Mean TG in cases was 166.01±30.03 mg/dl 
with (p<0.05). Similarly the mean VLDL-C in cases 
was 33.20±6.01 mg/dl and in controls was 30.48±2.80 
mg/dl with (p<0.05). While the mean TC in cases was 
212.82±32.47 mg/dl and in controls was 202.80±17.03 
mg/dl with (p<0.088) which is not statistically not 
significant. 

In contrast to the afore mentioned, the levels of 
HDL-C in cases were 40.58±3.74 as compared to 
58.43±6.21 in control with (p<0.001). Similarly the 
levels of LDL-C in cases were 138.67±29.08 as 
compared to 114.79±19.02 in controls with (p<0.001). 
The TC/HDL-C ratio in cases were 5.27±0.88 as 
compared to 3.52±0.55 in controls with (p<0.001). 

Table-5 shows no statistical significant 
correlation between serum tHcy levels the parameters of 
lipid profile with all variables of interests. The variables 
were distributed along x and y axis to obtain bivariate 
correlations. 

Table-1: Study  subjects by age groups (n=40) 
Cases Controls Age Groups  

(in years) Numbers Percent Numbers Percent 
30–39 1 2.5 0 0 
40–49 1 2.5 3 7.5 
50–59 16 40.0 21 52.5 
60–69 19 47.5 13 32.5 
70 & Above 3 7.5 3 7.5 
Total 40 100.0 40 100.0 
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Table-2: Hcy levels by age groups 
CASES CONTROL Age 

(year) Number Mean SD Number Mean SD 
30–39 1 19.200 – – – – 
40–49 1 16.000 – 3 11.367 4.3822 
50–59 16 16.500 2.6415 21 12.219 1.8891 
60–69 19 17.074 5.3845 13 12.031 3.1420 
≥70  3 20.867 6.7419 3 13.667 2.5166 
Total 40 17.155 4.4471 40 12.202 2.5310 

Table-3: Comparison of Total Cholesterol, 
Triglycerides and VLDL-C in cases and controls 

Groups 
TG 

(mg/dl) 
TC 

(mg/dl) 
VLDL-C 
(mg/dl) 

Cases (40) 166.01±30.03 212.82±32.48 33.20±6.01 
Controls 40) 152.38±13.73 202.80±17.03 30.48±2.80 
P-value <0.05 >0.05 (p=0.088) <0.05 

Table-4: Comparison of HDL-C, LDL-C and 
TC/HDL-C ratio in cases and controls 

Groups 
HDL-C 
(mg/dl) 

LDL-C 
(mg/dl) 

TC/HDL-C 
ratio(mg/dl) 

Cases (40) 40.58±3.74 138.67±29.08 5.27±0.88 
Controls (40) 58.43±6.21 114.79±19.02 3.52±0.55 
P-value <0.001 <0.001 <0.001 

Table-5: Bivariate correlation among variables of 
interest in cases and controls 

Case(n=40)Vs 
Control(n=40) 

x-axis 
variable 
(levels) 

y-axis 
variable 
(levels) 

Pearson’s 
r p 

Case tHcy TG -0.125 0.442 
Control tHcy TG -0.066 0.688 
Case tHcy TC -0.131 0.422 
Control tHcy TC 0.189 0.242 
Case tHcy HDL-C 0.059 0.719 
Control tHcy HDL-C -0.010 0.952 
Case tHcy LDL-C -0.125 0.443 
Control tHcy LDL-C 0.147 0.365 
Case tHcy VLDL-C -0.125 0.442 
Control tHcy VLDL-C -0.066 0.688 
Case tHcy TC/HDL-C ratio -0.151 0.352 
Control tHcy TC/HDL-C ratio 0.139 0.392 

DISCUSSION  
Atherosclerotic Cardiovascular disease accounts for half 
of all the premature deaths in men, in the developed as 
well as in the developing countries.20 Studies in the last 
decade have indicated that HHcy is an independent risk 
factor in the premature development of vascular 
disease.21 The principal observation of our study was 
that the mean of serum tHcy levels found in the CHD 
cases was significantly higher (17.155±4.44 µmole/L) 
compared to the age and gender matched healthy 
controls (12.2±2.53 µmol/L). This finding is in 
agreement with several studies in the west as well as in 
Pakistan.22,23 

In a meta-analysis for articles published from 
Jan 1966 to Jan 1999, relevant studies were identified by 
systematic research of the literature and data from 30 
prospective or retrospective studies was included. It 
involved a total of 5,073 ischemic heart disease events 

and 1,113 stroke events. This meta-analysis suggested 
elevated Hcy is at the most a modest independent 
predictor of IHD and stroke risk in healthy population.24 
In another meta-analysis of 27 case-control studies 
Boushey et al found that an increase of 5 μmol/l in basal 
tHcy level was associated with a 60% increase in the 
odds of CHD among men and an 80% increase in the 
odds of CHD  among women based on which an 
increase of 5 μmol/l of serum tHcy was estimated to 
increase the risk of CAD by as much as 20 mg/dl 
increase in cholesterol concentration.25 

The present study also showed that in CHD 
cases Hcy levels were only moderately elevated. The 
range of serum tHcy was 8.8–28.6 μmol/l. This finding 
is also in line with recent observation. This indicates that 
moderately elevated Hcy level is a risk factor for CHD. 
None of the cases had Hcy levels more than 100 μmol/l 
ie severe HHcy. The concentration of Hcy at which the 
risk begins to increase is not clear but all results show an 
association between elevated Hcy levels and CHD.26 

The strong association between deranged lipid 
profile and CHD has been proved in several studies 
while the concentrations of HDL-C are inversely 
associated with the risk of future cardiovascular events 
as it is a strong negative predictor of CHD.27,28 The 
classical function of HDL is to mobilize cholesterol 
from extrahepatic tissues for delivery to the liver for 
excretion. HDL plays a key role in this pathway, known 
as reverse cholesterol transport (RCT).29 HDL can also 
transport free cholesterol directly to the liver.30 Drug 
induced extremely low levels of cholesterol rich LDL-C 
(<20 mg/dL) have been shown to be safe and possibly  
beneficial in short term follow-up.31,32 

Although Hcy concentration rose 
progressively with age in men and women, likely causes 
include clinical and subclinical folate deficiencies.1 No 
matter what may be the underlying cause, Hcy is known 
to play an important role in CHD.33,34 Similarly lipid 
profile is also disturbed due to age changes. There are 
high levels of serum TC, TG, VLDL-C, LDL-C and 
TC/HDL-C (ratio) while low levels of HDL-C.35 
Attempt was made to establish a correlation between 
serum tHcy and different parameters of Lipid profile. 
There was significant increase in serum tHcy levels in 
the CHD cases and significant increase was observed 
for serum TC, TG, VLDL-C, LDL-C and TC/HDL-C 
(ratio) in the CHD cases, while HDL-C levels decline 
significantly in them as compared to age and gender 
matched healthy controls. Our study shows negative 
correlation between TC, TG, VLDL.36 LDL-C and 
TC/HDL-C ratio with tHcy and a positive correlation 
between HDL-C and tHcy.36 

Although statistically no significant correlation 
was found between serum tHcy and various parameters 
of Lipid profile this confirms that elevated plasma tHcy 
is an ‘Independent Risk Factor’37,38 for atherosclerotic 
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disease in Pakistani population like the western 
population as proved by many western studies in 
addition to other risk factors. 

CONCLUSION 
Lipid profile is good and affordable indicators of a 
likely heart attack or stroke caused by the blockage of 
blood vessels or hardening of the arteries. Plasma tHcy 
levels are independent risk factor for   CHD. Routine 
screening for elevated Hcy concentrations is not yet 
recommended but it is advisable for individuals who 
manifest at herothrombotic disease without its 
traditional risk factors or who have a family history of 
premature CHD. 
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