
Abstract:

Background: Dyslipidaemias is one of the major risk

factor for Coronary artery diseases (CAD).There is an

inverse correlation between high density lipoprotein

cholesterol (HDL-C) and the risk of coronary artery

disease. Understanding the angiographic characteristics

of coronary artery diseases (CAD) in low and normal HDL-

C patients and its association with severity of CAD is

very important for future intervention. Although high-

density lipoprotein cholesterol (HDL-C) is well

established predictor of future cardiovascular event,

little information is available regarding its correlation

with the prevalence and severity of angiographically

evaluated coronary artery diseases (CAD).

Materials and Methods: This cross-sectional

comparative study was conducted in the Department

of Cardiology, Sylhet MAG Osmani Medical College

Hospital, Sylhet during the period from January 2012

to December 2013. We included 100 patients with

coronary artery diseases and divided into two groups.

50 patients with low HDL-C (<40 mg/dl) were taken in

study group (Group-A) and 50 patients with normal HDL-

C (>40 mg/dl) were taken in control group (Group-B)

according to inclusion and exclusion criteria. Coronary

angiography was performed via the trans-femoral

approach using standard techniques. Severity of CAD

was determined by vessels score and Friesinger score.

Results: The age [51.1 (SD 8.7) years vs 51.4 (SD 8.2) years;

p>0.05] and sex [45 (90.0%) male and 5 (10.0%) female vs

41 (82.0%) male and 9 (18.0%) female; p=0.249] were similar

in group-A and group-B. The conventional risk did not

show any significant difference between low and normal

HDL level group such as age, sex, smoking, diabetes

mellitus, hypertension, BMI, hypercholesterolaemia, high

serum LDL, hypertriglyceridaemia and family history of

CAD (p>0.05 each).

No significant vessel disease [3 (6.0%) vs 14 (28.0%);

p=0.008] and single vessel disease [11 (22.0%) vs 25

(50.0%); p=0.020] were significantly fewer in group A than

that of group-B; while double vessel disease [14 (28.0%)

vs 5 (10.0%); p=0.039] and triple vessels disease [22

(44.0%) vs 6 (12.0%); p=0.002] were significantly higher

in group-A than that of group-B. Friesinger score 0 [3

(6.0%) vs 11 (22.0%); p=0.033] and Friesinger score 1 to

4 [6 (12.0%) vs 24 (48.0%); p=0.01] were significantly

fewer in group A than that of group-B; while Friesinger

score 5 to 9 [20(40.0%) vs 9 (18.0%); p=0.041] and

Friesinger score 10 to 15 [21 (42.0%) vs 6 (12.0%);

p<0.004] were significantly higher in group-A than that

of group-B. Among all respondents conventional risk

factors were not statically significant between the

groups. A significant negative correlation was found

between serum HDL-C (mg/dl) and number of diseased

vessel (r=0.370; p<0.001) and also Friesinger score

(r=0.388; p<0.001).

Conclusion: It may be concluded that low HDL-C level

is associated with angiographically more severe

coronary artery diseases reflected by vessels score

and Friesinger score as compared to normal or high

HDL-C level.
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Introduction:

Cardiovascular disease is one of the leading causes of
morbidity and mortality in the world.1 It is responsible for
about 30% of deaths worldwide.2,3  By 2020, it is predicted
that coronary artery disease will claim 25 million lives annually
and that coronary artery disease (CAD) will surpass
infectious disease as the world´s number one cause of death
and disability.4

The South Asian countries of India, Pakistan, Bangladesh,
Sri-Lanka, and Nepal contribute the highest proportion of
the burden of cardiovascular diseases (CVDs) compared
to any other region globally.5,6 Estimates from the Global
burden of Disease Study suggests that by the year 2020
this part of the world will have more individuals with
atherosclerotic cardiovascular disease than any other
region.7

Deaths related to CVD also occurs 5 to10 years’ earlier in
South Asian countries than they do in Western countries.
This has raised the possibility that South Asians exhibit a
special susceptibility for coronary artery disease that is not
explained by traditional risk factors.8

Factors such as age, family history, abnormal blood lipid
profile, hypertension, diabetes mellitus and smoking have
been shown to be effective on coronary artery disease
incidence.9 Although such factors are also thought to
determine the severity and extent of coronary
atherosclerosis.10

Dyslipidemias, including high low-density lipoprotein
cholesterol (LDL-C) and triglyceride (TG) concentrations and
low high-density lipoprotein cholesterol (HDL-C)
concentration, are risk factors for CHD.11 One of the major
predisposing factors to atherosclerosis is an abnormal
lipoprotein metabolism and it may be present in over 70%
of patients with premature CAD.12

Low-density lipoprotein (LDL) seems to be the major target
of oxidative modification, making it particularly atherogenic.13

Identification of factors protecting against oxidative
modification of LDL are therefore of major interest. High-
density lipoprotein (HDL) has been shown to have antioxidative
potential; however, the mechanism(s) of its action is not
known. One mechanism might be the enzymatic removal of
lipid peroxides accumulating on the LDL particle by enzymes
present on HDL.14 Thus high concentration of LDL cholesterol
and low levels of HDL cholesterol are able to promote
atheroma formation and are recognized as particularly
important risk factors for atherosclerosis and CAD.12

Persons with low HDL cholesterol levels are at increased
risk of coronary heart disease, restenosis after angioplasty,
and death from cardiovascular causes, especially if such

parsons are male or have diabetes.15 In addition,
angiographic studies have shown a correlation between low
HDL cholesterol levels and increased number of diseased
coronary arteries. Low HDL C values were associated with
an increased both triple vessel disease and left main
coronary artery. One study found a fourfold increase in the
rate of restenosis after angioplasty in patients with low HDL
cholesterol levels.16

Severity of CAD is inversely correlated with levels of HDL-C
in both men and women.  In multivariate analysis HDL-C is
inversely related to the mean percentage increase in
coronary artery stenosis than other lipid.17

In angiographic studies the relation between HDL-C levels
and CAD has varied widely ranging from significant inverse
correlation with HDL-C and were the only significant
predictor of the number of lesions.18

Materials and method:

This cross-sectional comparative study was conducted in
department of cardiology, MAG Osmani Medical College and
hospital, Sylhet, Bangladesh during the period from 1st

January 2012 to 31st December 2013 to explore the
association of low HDL-cholesterol with angiographic
severity of coronary artery diseases of patient include
chronic stable angina (CSA) and acute coronary syndrome
(ACS). Considering the inclusion criteria like patient with
coronary artery diseases irrespective of age and sex and
exclusion criteria like prior coronary revascularization either
CABG or angioplasty,congenital heart diseases,valvular
heart diseases,cardiomyopathy,renal insuffiency,LDL-C
more than 130 mg/dl,patient refuses to undergo CAG or
enroll in the study. 100 patient getting guideline directed anti
lipid therapy after initial diagnosis of coronary artery diseases
and treated conservatively who subsequently underwent
coronary angiogram were included in this study by purposive
sampling.Fasting lipid profile was measured following a 12
hour fast and serum total cholesterol (TC),triglyceride (TG)
and high density lipoprotein(HDL-C) were determined by
standard method using CX 7 SYNCHRON clinical system.
LDL cholesterol(LDL-C) was calculated using the
Friedewald equation. 50 patient were in Group-A with low
HDL-C and 50 patient were in Group-B with normal HDL-C
level within index hospital admission, the enrolled patient
underwent coronary angiography (CAG) and was analysed
by visual estimation and severity was assessed by vessels
score and Friesinger score.

Vessel score is the number of vessels with a significant
stenosis (for left main coronary artery 50% or greater and
for others 70% or greater reduction in luminal diameter.19

Score ranges from 0 to 3, depending on the number of
vessel involve. Left main coronary artery was scored as
single vessel disease.20
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Score 0 = no vessel involvement.

Score 1 = single vessel involvement.

Score 2 = double vessel involvement.

Score 3 = triple vessel involvement.

The Friesinger score,21 ranges from 0 to 15. Each of the
three main coronary arteries is scored separately from
0 to 5.

Score 0: No arteriographic abnormality

Score 1: Trivial irregularities (lesion from 1-29%)

Score 2: Localized 30-68% luminal narrowing

Score 3: Multiple 30-68% luminal narrowing of same vessel;

Score 4: 69-100% luminal narrowing without 100% occlusion
of proximal segments

Score 5: Total obstruction of a proximal segment of a vessel.

Statistical Analysis:

Data were processed and analyzed with the help of
computer program SPSS (Statistical package for social
sciences) 16 version. Quantitative data were analyzed by
mean and standard deviation; and comparison was done
between two groups by Z-test. Qualitative data was analyzed
by rate, ratio, and percentage; and comparison was done
between two groups by Chi-Square test. A probability (p)
value of <0.05 was considered statistically significant.

Result:

Mean age was found 50.1+8.7 and 51.4+8.2 years in
group–A and group-B respectively (p>0.05)In both group

maximum patient age belongs to 41-50 years. Male were
predominant in both groups, 45(90%) in group-A and
41(82%) in group-B. Risk factor including smoking, HTN,
DM and obesity was 26(52%) vs. 29(58%), 29(58%) vs.
26(52%), 19(38%) vs. 23(46%) and 22(44%) vs. 19(38%)
in group-A and group-B respectively and regression
analysis shows there was no statistically significant
difference among the other variables. Fasting blood sugar
, serum creatinine and serum HDL-C was found
141.82±37.9 vs. 140.42±38.37 mg/dl, 1.18±0.13 vs.
1.21±0.16 mg/dl and 33.86±3.39 vs. 46.96+4.96 mg/dl in
group-A and group-B respectively. HDL-C difference was
found statistically significant between two group (table I).

Regarding coronary artery involvement  vessel score O and
vessel score 1 was 3(14%) vs. 14(28%) and 11(22%) vs.
25(50%) in group-A and group-B respectively which was
statistically significant (p<0.05).On the other hand vessel
score 2  and vessel score 3 was 14(28%) vs. 5(10%) and
22(44%) vs. 6(12%) in group-A and group-B (table III) which
is statically significant. Left main coronary artery involvement
6(12%) vs. 4(8%) in group-A and group-B respectively was
not statistically significant (table III).

Friesinger score 0 [3 (6.0%) vs 11 (22.0%)  p=0.033] and
Friesinger score 1 to 4 [6 (12.0%) vs 24 (48.0%)  p=0.01]
were significantly fewer in group A than that of group-B; while
Friesinger score 5 to 9 [20(40.0%) vs 9 (18.0%) p=0.041]
and Friesinger score 10 to 15 [21 (42.0%) vs 6 (12.0%)
p<0.004] were significantly higher in group-A than that of
group-B( table-III).

Table-I

Characteristics of study population (n= 100)

Variables Group A(n=50)      Group B(n=50)    p value

Age (years) 50.1± 8.7 51.4± 8.2 p>0.05

FBS (mg/dl) 141.82 ± 37.99 140.42 ± 38.37 p = 0.855

Creatinine (mg/dl) 1.18 ± 0.13 1.21 ± 0.16 p = 0.217

Serum Cholesterol 186.94 ± 31.03 196.14 ± 25.13 p = 0.107

Serum HDL 33.86 ± 3.39 45.96 ± 4.96 p < 0.001

Serum LDL 113.64 ± 23.16 107.86 ± 25.12 p = 0.235

Serum TG 177.28 ± 60.20 164.78 ± 24.85 p = 0.118

n   %   n  %

Male 45 90 41 82 p = 0.249

Female 5 10 9 18

Smoking 26 52 29 58 p = 0.546

DM 19 38 23 46 p = 0.418

HTN 29 58 26 52 p = 0.546

F/H of IHD 12 24 7 14 p = 0.202

Obesity 24 44 19 38 p = 0.542
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Discussion:

Age of the patients ranged from 30 to 70 years with the
mean age of 50.8 (SD 8.5) years. The mean age of the
patients of Group-A and Group-B were almost similar [50.1
(SD 8.7) years vs 51.4 (SD 8.2) years; p>0.05). This result
was consistent with the study of Zaher et al.22 that the mean
age of their patients with coronary artery disease was 49.85
± 9.89 years. This result was also correlated with the study
of Arnesen et al.23 that the mean age of the patients with
coronary artery disease was 51.3 ± 7.3 years.

This result also demonstrated that 41 (41.0%) patients were
in the age group of 41 to 50 years, 34 (34.0%) patients were
in the age group of 51 to 60 years, 13 (13.0%) patients were
in the age group up to 40 years and 12 (12.0%) patients
were in the age group of above 60 years. Similar result was
reported in the study of Shirin et al.24 that 15.0% of patients
were in the age group of 31 to 40 years, 32.5% of patients
were in the age group of 41 to 50 years, 37.5% of patients
were in the age group of 51 to 60 years, 11.3% of patients
were in the age group of 61 to 70 years and 3.8% of patients
were in the age group of above 70 years.

Among the total 100 patients, 86 (86.0%) patients were male
and 14 (14.0%) patients were female with a ratio of 6.14: 1.

There was no significant difference of sex between the
groups (p=0.249). This result was supported by the study
of Alam et al.25 that 92.8% of their series of patients were

male and 7.2% patients were female. Shirin et al.24 reported
that 80.0% of their series were male and 20.0% of patients

were female.

In the current study 55.0% of patients were smoker and
45.0% of patients were non-smoker. There was no

significant difference of smoking status between low HDL-

C group and normal HDL-C group (p=0.546). This result
was correlated with the study of Asakura et al.26 that 56.0%

of their patients were smoker. This result was also

correlated with the study of Kabir et al.27 that 60.0% of their
patients of CAD were smoker.

Among the total 100 patients in the present study, 42.0% of

patients were diabetics and 58.0% of patients were non-
diabetics. There was no significant difference of diabetes

mellitus between the groups (p=0.418). This result was

correlated with the study of Bertoluci et al.28 that 48.6% of
their CAD patients were diabetics.

Among the total 100 patients in this study, 55.0% of patients
were hypertensive and 45.0% of patients were

Table-II

Distribution by type of coronary artery disease (n=100)

                             Group A (n=50)                            Group B (n=50) p value

n % n %

Type of CAD

   Chronic stable angina 6 12 6 12
   Unstable angina 20 40 15 30 p = 0.467
   NSTEMI 7 14 13 26
   STEMI 17 34 16 32

Table-III

Comparison of coronary angiographic severity between two groups (n=100)

Coronary angiographic severity                 Group A (n=50)                           Group B (n=50) P value

Vessel score n % n %

No involvement 3 6 14 28 p = 0.008

  Single vessel 11 22 25 50 p = 0.020
  Double vessel 14 28 5 10 p = 0. 039
  Triple vessel 22 44 6 12 p = 0.002
   LMCA 6 12 4 8 p = 0.505
FriesingerScore
     0 (Normal) 3 6 11 22 p = 0.033
1-4 (Mild) 6 12 24 48 p = 0.01
5-10 (Moderate) 20 40 9 18 p = 0.041
11-15 (Severe) 21 42 6 12 p = 0.004
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normotensive. This result was similar to the study of Habib
et al.29 found that the prevalence of hypertension was 54.9%
was of their CAD patients. This result was also supported
by Okamatsu et al.30 that 54.0% of their patients were
hypertensive. In this regards Asakura et al.26 found 60.0%
of their patient were hypertensive.

Among the total 100 patients in the current study, 19.0% of
patients had family history of CAD and 81.0% of patients
had no family history of CAD. There was no significant
difference of family history of CAD between group-A and
group-B (p=0.202). Khadem-Ansari et al.20 reported that the
history of familial CHD was 27.3% of their CAD patients.
Senaratne et al.32 found 28.2% of their South Asian patients
had family history.

Among the total 100 patients in the present study, type of
CAD was unstable angina in 35 (35.0%), ST-elevation MI in
33 (33.0%), non-ST-elevation myocardial infarction (MI) in
20 (20.0%) and chronic stable angina in 12 (12.0%) patients.
No significant difference was found between Group-A and
Group-B in terms of type of CAD (p=0.467). This result was
supported by the study of Kabir et al.27 that stable angina in
18% unstable angina in 36% and MI in 46% of their series of
CAD patients.

In this series no significant vessel involvement was in 17.0%,
single vessel disease in 36.0%, double vessel disease in
19.0% and triple vessel disease in 28.0% of cases. Kazemi
et al.33 reported that single vessel disease in 22.3%, double
vessel disease in 21.8% and triple vessel disease in 23.4%
and no vessel disease in 32.5% of their patients underwent
coronary angiogram.

No vessel disease and single vessel disease were
significantly fewer in group A than that of group-B; while
double vessel disease and triple vessels disease were
significantly higher in group-A than that of group-B. Safeer
and Cornell,16 found that low HDL cholesterol levels was
associated with increased number of diseased coronary
arteries and increased incidence of triple vessel disease.
Drexel et al.34 found that 21.8% single vessel disease, 26.5%
double vessel disease and 51.7%- triple vessel disease in
low HDL-C level in patients with CAD.

Friesinger score 0 [3 (6.0%) vs 11 (22.0%); p=0.033] and
Friesinger score 1 to 4 [6 (12.0%) vs 24 (48.0%); p=0.01]
were significantly fewer in group A than that of group-B; while
Friesinger score 5 to 9 [20(40.0%) vs 9 (18.0%); p=0.041]
and Friesinger score 10 to 15 [21 (42.0%) vs 6 (12.0%);
p<0.004] were significantly higher in group-A than that of
group-B. In this regards French et al.35 found that more
significant coronary artery lesions associated with low HDL-
C patients (77.0%), Ballantyne et al.36 found that percentage

of diameter stenosis was more in low HDL-C patients.
Rahman et al.37 found low HDL-C associated with large
lesions.

In the present study there was a significant negative

correlation between serum HDL (mg/dl) and number of

disease vessel (p<0.001). This result was consistent with
the study of Tarchalski et al.12 that there was inverse

association between HDL-C level and the number of

diseased coronary vessel.

The conventional risk factors were statistically similar in low

and normal HDL level group smoker, diabetes mellitus,

hypertension, hypercholesterolaemia, high serum LDL,
hypertriglyceridaemia and family history of CAD in both

multivariate analysis. This results were some different from

the study of Zaher et al.22 These may be due to selection
criteria and difference in the study group selection. Zaher et

al.22 selected patients with CAD as case and without CAD

as control. But in the present study both groups were patients
with CAD and difference in HDL-C level between group i.e

CAD with low HDL-C in study group and CAD with normal

HDL-C in control group.

Conclusion:

From the findings of the present study it may be concluded

that low HDL-C level is associated with angiographically
more severe coronary artery diseases in comperison to

normal or high HDL-C patientas reflected by vessels score

and friesinger score.

References:

1. Hsu PC, Su HM, Juo SH, Yen HW, Voon WC, Lai WT,
et al. Influence of high-density lipoprotein cholesterol
on coronary collateral formation in a population with
significant coronary artery disease. BMC Res Notes
2013;6:105.

2. Abrar A, Khan S, Rehman A, urRehman M, Jan T.
Angiographic severity of coronary artery disease in
patients with metabolic syndrome. Gomal Journal of
Medical Sciences 2011;9(2):194-7.

3. Gaziano TA, Gaziano JM. Epidemiology of
Cardiovascular Disease. In: Fauci AS, Braunwald E,
Kasper DL, Hauser SL, Longo DL, Jameson JL, editor,
Harrison Principals of Internal Medicine. 17th ed; Mc-
Graw Hills; 2008. p. 1377-8.

4. Gaziano TA, Gaziano JM. Global burden of
cardiovascular disease. In: Bonow RO, Mann DL,
Zipes DP, Libby P, eds. Braunwald’s Heart Disease: a
Text Book of Cardiovascular Medicine.9thed. Missouri:
Elsevier, Saunders; 2012. pp. 1-20.

Relationship between HDL-Cholesterol and Angiographic Severity
Mohammed Iqbal Ahmed et al.

36 Bangladesh heart j Vol. 33, No. 1
January 2018



5. Reddy KS. Cardiovascular diseases in non-western
countries, N Engl J Med 2004;350:2438-40.

6. Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden
of diseases, part I: general considerations, the
epidemiologic transition, risk factors and impact of
urbanization, Circulation 2001;104:2746-53.

7. Yusuf S, Ounpuu S. Tracking the growing epidemic of
cardiovascular disease in South Asia. J Am Coll
Cardiol 2001;38:688-9.

8. Joshi P Islam S, Pais P, Reddy S, Dorairaj P, Kazmi
K, et al. 2007. Risk factors for early myocardial
infarction in South Asians compared with individuals
in other countries, JAMA 2007;297286-94.

9. Truelsen T, Mahonen M, Tolonen H, Asplund K, Bonita
R, Vanuzzo D. Trends in stroke and coronary heart
disease in the WHO MONICA Project. Stroke 2003;
34(6):1346-52.

10. Sadeghi M, Pourmand K, Sanei H, Heidari R, Talaei
M. Which major atherosclerosis risk factors
represents the extent of coronary artery disease?
ARYA Atherosclerosis Journal 2012;7(Suppl):S63-9.

11. Jung CH, Hwang JY, Shin MS, Yu JH, Kim EH, Bae
SJ, et al. Association of Apolipoprotein B/Apolipoprotein
A1 Ratio and Coronary Artery Stenosis and Plaques
Detected by Multi-Detector Computed Tomography in
Healthy Population. J Korean Med Sci 2013;28:
709-16.

12. Tarchalski J, Guzik P, Wysocki H, Correlation between
the extent of coronary atherosclerosis and lipid profile.
Mol Cell Biochem 2003;246:25–30.

13. Schmidt H, Schmidt R, Niederkorn K, Gradert A,
Schumacher M, Watzinger N, et al. Paraoxonase
PON1 polymorphism leu-Met54 is associated with
carotid atherosclerosis: results of the Austrian Stroke
Prevention Study. Stroke 1998; 29(10):2043-8.

14. Jalilian A, Javadi E, Doosti M, Amiri P, Mohaghegh A,
Shariati B. Association between the severity of
angiographic coronary artery disease and
paraoxonase-1 promoter gene polymorphism T (-107)
C in Iranian population. Acta Medica Iranica
2008;46(3):197-202.

15. Ashen MD, Blumenthal RS, Low HDL cholesterol level.
N Eng J Med 2005;353:1252-60.

16. Safeer RS, Cornell MO. The emerging role of HDL
cholesterol. Is it time to focus more energy on raising
high-density lipoprotein levels? Postgrad Med
2000;108(7):87-90, 93-8.

17. Phillips NR, Waters D, Havel RJ. Plasma lipoproteins
and progression of coronary artery disease evaluated
by angiography and clinical events. Circulation
1993;88(6):2762-70.

18. Assmann G, Schulte H. Relation of high-densiiv
lipoprotein cholesterol and triglycerides to incidence
of atherosclerotic coronary’ artery disease  (the
PROEAM experience).  Prospective Cardiovascular
Münster study, Am J Cardiol 1992;70:733-7.

19. Chaitman BR, Bourassa MG, Davis K, Angiographic
prevalence of high risk coronary artery disease in
patients subsets. Circulation 1981; 64:360-7.

20. Bozkurt A, Toyaksi H, Acartürk E, Tuli A, Çayli M. The
Effects of Hyperhomocysteinemia on the Presence,
Extent, and Severity of Coronary Artery Disease. Jpn
Heart J 2003; 44:357-68.

21. Ringqvist I Fisher LD, Mock M, Davis KB, Wedel H,
Chaitman BR, et al. Prognostic Value of Angiographic
Indices of Coronary Artery Disease from the Coronary
Artery Surgery Study (CASS). J Clin Invest 1983;
71:1854-66.

22. Zaher A, Majumder AAS, Mohibullah AKM, Ali, M, Reza
AS, Dey A, et al. Homocysteineas a risk factor for
coronary artery disease in Bangladeshi population.
Bangladesh Heart J 2003;18(1):3-7.

23. Arnesen E, Refsum H, Bønaa KH, Ueland PM, Førde
OH, Nordrehaug JE, Serum total homocysteine and
coronary heart disease. Int J Epidemiol 1995;
24(4):704-9.

24. Shirin M Azad SA, Rahman M, Dina S, Karim E,
Hossain A, et al. Detection of Coronary Artery
Diseases: Comparative Study of Multidetector
Computed Tomography Angiogram (64 slice scanner)
and Conventional Angiogram. Cardiovascular Journal
2012;4(2):120-6.

25. Alam N, Khan HI, Chowdhury AW, Haque MS, Ali MS,
Sabah KM, et al. Elevated serum homocysteine level
has a positive correlation with serum cardiac troponin
I in patients with acute myocardial infarction.
Bangladesh Med Res Counc Bull 2012;38(1):9-13.

26. Asakura M, Ueda Y, Yamaguchi O, Adachi T, Hirayama
A, Hori M, et al.  Extensive development of vulnerable
plaques as a pan-coronary process in patients with
myocardial infarction: an angioscopic study. J Am Coll
Cardiol 2001;37:1284-8.

27. Kabir MS, Majumder AAS, Bari MS, Chowdhury AW,
Islam AM. Coronary Angiographic Severity in Patients
With Raised Plasma Homocysteine Level.
Cardiovascular Journal 2009;1(2):169-73.

Relationship between HDL-Cholesterol and Angiographic Severity
Mohammed Iqbal Ahmed et al.

37 Bangladesh heart j Vol. 33, No. 1
January 2018



28. Bertoluci MC, Quadros AS, Sarmento-Leite R, Schaan
BD. Insulin resistance and triglyceride/HDLc index are
associated with coronary artery disease. Diabetol
Metab Syn 2010;2:11.

29. Habib SS, Abdel-Gader A-GM, Kurdi MI, Al-Aseri Z,
Soliman MM. Lipoprotein(a) is a feature of the
presence, diffuseness, and severity of coronary artery
disease in Saudi population. Saudi Med J
2009;30(3):346-52.

30. Okamatsu K, Takano M, Sakai S, Ishibashi F, Uemura
R, Takano T, et al. Elevated troponin T levels and lesion
characteristics in non-ST-elevation acute coronary
syndromes. Circulation 2004;109:465–470.

31. Khadem-Ansari MH, Rasmi Y, Rahimi-Pour, A,
Jafarzadeh M. The association between serum
apolipoprotein A-I and apolipoprotein B and the severity
of angiographical coronary artery disease. Singapore
Med J 2009;50(6):610-3.

32. Senaratne MP, MacDonald K, De Silva D. Possible
Ethnic Differences in Plasma Homocysteine Levels

Associated with Coronary Artery Disease between
South Asian and East Asian Immigrants. Clin Cardiol
2001;24(11):730-4.

33. Kazemi MBS, Eshraghian K, Omrani GR, Lankarani
KB, Hosseini E. Homocysteine Level and Coronary
Artery Disease. Angiology 2006;57(1):9-14.

34. Drexel H. Reducing risk by raising HDL-cholesterol:
the evidence. Eur Heart J 2006;8(Supp-F):F23-9.

35. French JK, Eiliot JM, Williams BF, Nixon DJ, Ecenton
MA, et al. Association of angiographically detected
coronary artery disease with low levels of high density
lipoprotein cholesterol and systemic hypertension.  Am
J Cardiol 1993;77:505-10.

36. Ballantyne CM, Herd JA, Ferlic L. Influence of low HDL
on progression of coronary artery disease and
response to fluvastatin therapy. Circulation
1999;99:736-43.

37. Rahman MA, Ali MA, Mujumder AAS, Haque KMHSS,
Banoo H, Zaman MA. Dyslipidemia and coronary artery
disease. Bangladesh Heart Journal 2001;18 (1):30-5.

Relationship between HDL-Cholesterol and Angiographic Severity
Mohammed Iqbal Ahmed et al.

38 Bangladesh heart j Vol. 33, No. 1
January 2018


