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High-density lipoprotein cholesterol in coronary artery 
disease patients: is it as low as expected?

Koroner arter hastalar›nda yüksek dansiteli lipoprotein kolesterol: 
Beklendi¤i kadar düflük mü?

OObbjjeeccttiivvee:: Epidemiological studies demonstrate that the high-density lipoprotein (HDL) cholesterol levels in Turkish people are lower com-
pared to other populations. In the present study, the HDL cholesterol levels in subjects with or without angiographically documented co-
ronary artery disease (CAD) were compared to assess whether HDL cholesterol levels were as low as expected. 
MMeetthhooddss:: A total of 420 consecutive patients with age of ≥40 years (160 female, 260 male) undergoing coronary angiography were inclu-
ded in the study. Patients receiving fibric acid derivatives or niacin were excluded. Coronary artery disease group consisted of those pa-
tients with any atherosclerotic lesions in coronary angiography, and non-CAD group consisted of patients with no such lesions. 
RReessuullttss:: Average HDL cholesterol levels were 45.0±10.5 mg/dl (44.4±10.9 mg/dl in men, 46.5±9.6 mg/dl in women) in CAD group, and
47.7±9.0 mg/dl (45.5±8.4 mg/dl in men, 48.9±9.2 mg/dl in women) in non-CAD group (p<0.05). 
CCoonncclluussiioonn:: Compared to non-CAD patients, patients with CAD had lower HDL cholesterol levels, but in general HDL cholesterol levels
were not as low as to be expected from epidemiological studies. (Anadolu Kardiyol Derg 2005; 5: 268-70)
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AAmmaaçç:: Epidemiyolojik çal›flmalar Türk halk›nda yüksek dansiteli lipoprotein (HDL) kolesterol düzeylerinin di¤er toplumlardan daha düflük
oldu¤unu göstermektedir. Bu çal›flmada HDL kolesterol düzeylerinin beklendi¤i kadar düflük olup olmad›¤›n› saptamak amac›yla, anjiyog-
rafik olarak koroner arter hastal›¤› (KAH) bulunan ve bulunmayan hastalardaki HDL kolesterol düzeyleri karfl›laflt›r›ld›. 
YYöönntteemmlleerr:: Çal›flmaya koroner anjiyografileri yap›lm›fl olan 40 yafl ve üzeri toplam 420 hasta (160 kad›n, 260 erkek) ard›fl›k olarak al›nd›. Fib-
rik asit türevleri ve niyasin kullanan hastalar çal›flmaya al›nmad›. Koroner anjiyografide herhangi bir aterosklerotik lezyon saptanan has-
talar KAH bulunan grubu, herhangi bir lezyon saptanmayan hastalar KAH bulunmayan grubu oluflturdu. 
BBuullgguullaarr:: Çal›flmam›zda, HDL kolesterol ortalamas› KAH bulunan grupta 45.0±10.5 mg/dl (erkeklerde 44.4±10.9 mg/dl, kad›nlarda 46.5±9.6
mg/dl) , KAH bulunmayan grupta 47.7±9.0 mg/dl (erkeklerde 45.5±8.4 mg/dl, kad›nlarda 48.9±9.2 mg/dl) idi (p<0.05). 
SSoonnuuçç:: Koroner arter hastal›¤› bulunan hastalardaki HDL kolesterol düzeyleri, KAH bulunmayan hastalara göre daha düflük olmakla birlik-
te, genel olarak HDL kolesterol düzeyleri epidemiyolojik çal›flmalarla karfl›laflt›r›ld›¤›nda beklendi¤i kadar düflük de¤ildi. (Anadolu Kardiyol
Derg 2005; 5: 268-70)
AAnnaahhttaarr kkeelliimmeelleerr:: Koroner arter hastal›¤›, HDL kolesterol
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ÖZET

Introduction

A low high-density lipoprotein cholesterol (HDL-C) is an inde-
pendent risk factor for the development of coronary artery disease
(CAD) (1,2). Epidemiological studies conducted in Turkey showed
that the average HDL-C levels in Turkish people are lower compa-
red to other countries (3,4). This study was undertaken to investi-
gate the HDL-C levels of subjects with or without angiographically
documented CAD, in order to determine whether HDL-C levels we-
re as low as those reported in previous epidemiological studies. 

Methods

A total of 420 consecutive patients (160 female, 260 male)
with age of ≥40 years who underwent coronary angiography
between June and October 2004 at the Department of Internal
Medicine, SSK Göztepe Training Hospital, and Cardiology Unit,
Kofluyolu Heart and Research Hospital were included in this
study. Patients with a history of acute myocardial infarction wit-
hin last two months, patients receiving fibric acid derivatives or
niacin were excluded, as were the patients with a triglyceride
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level greater than 400 mg/dl. The study protocol was approved
by the local ethics committee (date and number of approval: 06
June 2004/15) and the procedures were followed in accordance
with Helsinki Declaration (as revised in 1983). Before the study
procedures were commenced, written informed consent was
obtained from all patients meeting inclusion criteria. Partici-
pants were divided into two groups, referred to as the CAD and
non-CAD groups, on the basis of the presence or absence of an-
giographically detected atherosclerotic lesions, and the two
groups were compared with respect to the average HDL-C, blo-
od pressure, fasting blood glucose and other lipid values.

Venous blood samples were obtained after 12 hours of fas-
ting. Enzymatic methods were used for the measurement of glu-
cose, total cholesterol and triglyceride levels. High-density li-
poprotein cholesterol was measured using Direct HDL-Choles-
terol reagent (Randox) and the following performance characte-
ristics were obtained: within-run [ Mean (mg/dl): 37.07-57.93, SD:
0.45-0.88, CV(%): 1.20-1.53, n: 30] and between-run [Mean
(mg/dl): 37.7-58.1, SD: 0.35-0.51, CV(%): 0.93-0.88, n: 20] variati-
ons. Low-density lipoprotein cholesterol (LDL-C) levels were
calculated by Friedwald’s formula (5). Two blood pressure (BP)
measurements 3 minutes apart were performed from both arms.
Measurements were done by the same investigator with a mer-
cury sphygmomanometer after at least 5 minutes of rest, and
Phase I and Phase IV sounds were used for determining systo-
lic and diastolic blood pressure values. The BP values were
approximated to the nearest 2 mmHg.

Statistical analyses were performed by GraphPad Prisma V.3
software package. For data analyses, descriptive methods (me-
an, standard deviation), independent t test (for quantitative data
comparisons), and Chi-square test (for qualitative data) were
used. The statistical significance was set at a p level of <0.05. 

Results

A total of 420 patients (260 male, 160 female) were included
in the study. The CAD group (n=299) consisted of those patients
with atherosclerotic lesions documented by coronary angiog-
raphy, and non-CAD group (n=121) consisted of patients with no
such lesions. 

Results are outlined in Tables 1 and 2. There was no statis-
tical difference with respect to age between the two groups (p
> 0.05). Proportion of males (72.6% vs. 35.5%, p<0.001), smokers
(35.1% vs. 13.2%, p<0.0001), diabetics (19.4% vs. 10.8%, p < 0.05)
and hypertensives (53.5% vs. 44.6%, p < 0.0001) were higher in
CAD group compared to non-CAD group. 

Systolic and diastolic BP means were not significantly diffe-
rent among groups (p > 0.05). Fasting plasma glucose (122.1±50.2
mg/dl vs. 110.5±39.8 mg/dl, p<0.05), total cholesterol (207.0±44.4
mg/dl vs. 197.3±46.0 mg/dl, p<0.05), and triglyceride (168.2±90.1
mg/dl vs. 126.3±59.1 mg/dl, p<0.0001) concentrations were hig-
her in patients in the CAD group compared to non-CAD patients.
However, LD-C levels did not differ significantly (124.4±37.6
mg/dl vs. 127.7±39.6 mg/dl, p>0.05) between groups. 

The HDL-C levels were lower in CAD patients compared to
non-CAD patients (45.0±10.5 mg/dl vs. 47.7±9.0 mg/dl, p<0.05).
The average HDL concentrations in CAD group were 44.4±10.9
mg/dl and 46.5±9.6 mg/dl for male and female patients, respecti-
vely. Corresponding values for non-CAD group were 45.5±8.4
mg/dl and 48.9±9.2 mg/dl, respectively for male and female pati-
ents. The percentage of statin or alcohol users was 38.1% in the
CAD group vs. 4.1% in non-CAD group and 9.3% in the CAD gro-
up vs. 5.7% in non-CAD group, respectively.

Discussion

The results of this study suggest that the HDL levels in Tur-
kish population, even in patients with angiographically establis-
hed CAD lesions, are not as low as expected from epidemiologi-
cal studies. 

The study conducted by Mahley et al. (3) in six different ge-
ographical regions of Turkey included approximately 9000 parti-
cipants and showed that the HDL concentration in Turkish peop-
le is lower compared to people living in other countries. In that
study, the average HDL in men and women was 34-38 mg/dl and
37-45 mg/dl, respectively. Also, a trend toward increased trigly-
ceride levels was observed both for Turkish men and women
(120-150 mg/dl and 90-110 mg/dl, respectively). Onat et al. (4) fo-
und that the average HDL cholesterol concentrations in adult
Turkish men and women were 37 ± 12 mg/dl and 45 ± 13 mg/dl,
respectively. Average LDL levels were 113 ± 30 mg/dl and 121 ±
34 mg/dl, for men and women respectively. Therefore, these two
studies indicate that although total and LDL cholesterol levels in
Turkish people were not substantially different from other com-CCAADD ((--)) CCAADD ((++))

((nn==112211)) ((nn==229999))
((MMeeaann±±SSDD)) ((MMeeaann±±SSDD)) PP

Age (years) 57.5±10.4 58.4±10.8 ns

Systolic blood pressure (mmHg) 134.2±26.5 133.6±22.7 ns

Diastolic blood pressure (mmHg) 83.2±12.3 81.3±12.5 ns

Fasting plasma glucose (mg/dl) 110.5±39.8 122.1±50.2 <0.05

Total cholesterol (mg/dl) 197.3±46.0 207.0±44.4 <0.05

Triglycerides (mg/dl) 126.3±59.1 168.2±90.1 <0.0001

LDL cholesterol (mg/dl) 124.4±37.6 127.7±39.6 ns

HDL cholesterol (mg/dl) 47.7±9.0 45.0±10.5 <0.05

Men 45.5±8.4 44.4±10.9 ns

Women 48.9±9.2 46.5±9.6 ns
CAD-coronary artery disease; HDL – high-density lipoprotein; 
LDL – low-density lipoprotein;  NS- nonsignificant; SD-standard deviation

TTaabbllee 11.. CCoommppaarriissoonn ooff aaggee,, bblloooodd pprreessssuurree,, ffaassttiinngg ppllaassmmaa gglluuccoossee
aanndd lliippiidd lleevveellss iinn tthhee ttwwoo ggrroouuppss

CCAADD ((--)) CCAADD ((++))
((nn==112211)) ((nn==229999))

Gender Male 43 (35.5%) 217 (72.6%) Χ2:50.10

Female 78 (64.5%) 82 (27.4%) p<0.0001

Smoking Smoking (-) 105 (86.8%) 194 (64.9%) Χ2:20.13

Smoking (+) 16 (13.2%) 105 (35.1%) p<0.0001

Diabetes Diabetes (-) 108 (89.2%) 241 (80.6%) Χ2:3.99

Diabetes (+) 13 (10.8%) 58 (19.4%) p<0.05

HT HT (-) 67 (55.4%) 139 (46.5%) Χ2:15.44

HT (+) 54 (44.6%) 160 (53.5%) p<0.0001
CAD-coronary artery disease; HT-hypertension

TTaabbllee 22.. DDiissttrriibbuuttiioonn ((nn,, %%)) ooff ggeennddeerr aanndd rriisskk ffaaccttoorrss iinn tthhee ssttuuddiieedd
ggrroouuppss
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munities, the co-existence of low HDL-C and high triglyceride
poses a major CAD risk for this population. 

On the other hand, assessment of the HDL-C levels in indivi-
duals with or without angiographically detected CAD was aimed
in the present study. The average HDL-C levels were higher in
both groups compared to those in the above-mentioned studies.
Rubins et al. (6) examined 8500 Americans with coronary artery
disease and found that the HDL cholesterol was 45 mg/dl in
blacks and 38 mg/dl in whites. Our patients had higher HDL cho-
lesterol levels compared to white Americans with coronary ar-
tery disease and similar HDL cholesterol levels compared to
black Americans with the same condition.

Fibric acid derivatives and niacin are known to influence
HDL cholesterol and triglyceride levels (7-9), and therefore pati-
ents receiving these agents were excluded in the present study.
Studies with statins show that a reduction in LDL-C is associ-
ated with a lower risk of vascular disease, regardless of baseli-
ne cholesterol levels (10). The principal effect of statins at effec-
tive dose range is principally a reduction in total and LDL cho-
lesterol, and the increase in HDL-C achieved with these agents
is only around 5 to 6% (11-13). In our study, 38.1% of patients
with CAD were on statins (mostly on low dose), which may exp-
lain relatively small but significant difference in terms of LDL-C
levels between CAD and non-CAD groups. However, this cannot
explain the fact that the HDL-C levels were higher than expec-
ted in both groups. In addition, average fasting plasma glucose
concentrations and percentage of patients with diabetes were
higher in the CAD group, and diabetic dyslipidemia is known to
be characterized by low HDL-C (14), which might have led to lo-
wer HDL cholesterol in these patients.

The percentage of smokers, and average total cholesterol
and triglyceride concentrations were significantly higher in the
CAD group. The LDL cholesterol levels were also higher in the
CAD group, but the difference was not significant. Intensive blo-
od pressure lowering therapy might be responsible for the slight-
ly lower systolic and diastolic BP values in patients with CAD.

We conclude that our patients with CAD had lower HDL
cholesterol levels compared to non-CAD patients, but neither
group of patients had such low levels that would be expected
from epidemiological studies. 
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