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ABSTRACT We measured fasting serum total cholesterol (TC), triglycerides (TG), and low- and high-density 
lipoprotein cholesterol (LDL-C and HDL-C) levels in 5000 individuals. Coronary artery disease (CAD) was 
present in 31%. Compared with women, men had lower mean TC, LDL-C and HDL-C and higher mean TG. 
Optimal TC level was observed in only 46% of men and 41% of women, and optimal TG in 42% of men and 
50% of women. Only 3% of men and 12% of women had HDL-C > 60 mg/dL. Mean TC was not different in 
CAD patients and those without CAD, but mean TG was significantly higher and mean HDL-C was lower. In 
all age groups, low HDL-C was more prevalent among men and women who had CAD.

Profil lipémique de coronariens et non coronariens : l'étude JoHARTS-1 (Jordan Hyperlipidaemia and 
Related Targets Study – étude jordanienne de l'hyperlipidémie et des cibles associées)
RÉSUMÉ Nous avons mesuré le cholestérol total (CT), les triglycérides (TG) et le cholestérol des lipoprotéi-
nes de basse et haute densité (respectivement C-LDL et C-HDL) dans le sérum de 5000 sujets. La présence 
d’une maladie coronarienne a été confirmée chez 31% d’entre eux. Par comparaison avec les femmes, les 
hommes présentaient des taux moyens de CT, de C-LDL et de C-HDL plus faibles et un taux moyen de TG 
plus élevé. Un taux optimal de CT n’a été observé que chez 46 % des hommes et 41 % des femmes, et une 
triglycéridémie optimale chez 42 % des hommes et 50 % des femmes. Seuls 3 % des hommes et 12 % des 
femmes avaient un taux de C-HDL > 60 mg/dL. Par rapport aux sujets indemnes de maladie coronarienne, les 
patients coronariens présentaient un cholestérol total moyen comparable, tandis que les TG moyens étaient 
significativement plus élevés et le C-HDL moyen plus bas. Dans toutes les tranches d’âge, la prévalence d’un 
faible taux de C-HDL était plus importante chez les hommes et les femmes coronariens.
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Introduction

Dyslipidaemia [elevated levels of serum 
total cholesterol (TC), triglycerides (TG) 
and low-density lipoprotein cholesterol 
(LDL-C) and low levels of high-density 
lipoprotein cholesterol (HDL-C)] is a major 
modifiable risk factor for cardiovascular 
disease. All components are associated 
with increased incidence of coronary ar-
tery disease (CAD). Intensive treatment 
of dyslipidaemia stabilizes atherosclerosis 
and promotes its regression, and reduces 
all-cause and cardiovascular mortality in 
patients with CAD [1–8]. Previous studies 
on dyslipidaemia in the countries of the 
Eastern Mediterranean, including Jordan, 
were limited by the relatively small number 
of participants and not all of them compared 
serum lipoproteins in individuals with and 
without cardiovascular disease, including 
those with acute coronary syndrome (ACS) 
[9–14]. 

In the Jordan Hyperlipidaemia and Re-
lated Targets Study (JoHARTS), we aimed 
to determine the prevalence of dyslipidae-
mia in a large sample of adults by studying 
their lipid profiles. We also studied the ef-
fect of several variables, including age, sex, 
smoking and diabetes on serum lipoprotein 
levels. 

Methods

The study was conducted during the period 
July 2003–January 2005. Individuals ≥ 18 
years of age were enrolled in the study on 
a consecutive basis as they presented for 
routine check-up or for management of 
coronary disease-related admission until the 
predetermined number (n = 5000) was met. 
Patients with acute illnesses and endocrin-
opathies that could affect serum lipoprotein 
levels were excluded from the study as well 
as those with secondary causes of dyslipi-

daemia, users of lipid-lowering medication 
and those with severe systemic illness that 
could potentially affect serum lipoprotein 
levels.

All participants agreed to have their lipid 
profile measured by the study investigator 
as part of their management and for the data 
to be used in the study. There were no refus-
als to participate. The study was approved 
by the ethics committees in the participat-
ing hospitals: the Islamic Hospital, Jordan 
University Hospital and Khalidi Hospital, 
all in Amman.

Venous blood levels of TC, TG, LDL-C 
and HDL-C were measured. Measurements 
were made on the day of collection after 
8–12 hours of fasting or upon admission 
of patients with ACS. Serum levels of TC, 
HDL-C and TG were measured using fully 
enzymatic methods. 

The TC method is based on the princi-
ple first described by Stadtman and later 
adapted by others  involving the hydrolysis 
of cholesterol esters [15,16]. The chromo-
phobe that is later produced was measured 
using a polychromatic technique. The con-
centration of HDL-C was directly measured 
by accelerating the reaction of cholesterol 
oxidase with non-HDL-C unesterified cho-
lesterol and dissolving HDL-C selectively 
using a specific detergent. TG concentra-
tion was measured by converting into free 
glycerol and fatty acids using a lipoprotein 
lipase enzyme. This was further broken 
down and the resulting quinoneimine was 
quantitatively assayed using a bichromatic 
technique. Values for LDL-C were calcu-
lated using the Friedewald formula when 
TG levels did not exceed 300 mg/dL and 
otherwise using direct quantitative homog-
enous enzymatic assay. 

Reference values for optimal and high 
levels of serum lipids were based on the 
National Cholesterol Education Program 
[17] as follows: optimal TC < 200 mg/dL, 
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borderline 200–239 mg/dL, high ≥ 240 
mg/dL; optimal TG < 150 mg/dL, border-
line high 150–199 mg/dL, and high > 199 
mg/dL; for HDL-C, we used 40 mg/dL as 
the cut-off for both sexes. Regarding LDL-
C, for patients with cardiovascular disease 
or diabetes optimal level was < 100 mg/dL, 
for individuals with ≥ 2 risk factors this 
was < 130 mg/dL and for individuals with 
≤ 1 risk factors it was < 160 mg/dL (note: 
the study was done before optimal LDL for 
vascular and diabetic patients was reduced 
to < 70 mg/dL).

Coronary artery disease was diagnosed 
based on the presence of angina and elec-
trocardiographic, echocardiographic and 
coronary angiographic studies or prior 
percutaneous or surgical coronary revascu-
larization. Acute coronary syndrome was 
defined as the presence of unstable angina 
or acute myocardial infarction on admission. 
In the absence of ACS, patients with CAD 
were classified as chronic CAD patients. 
Definition of risk factors was similar to 
criteria set in the Euro Heart Survey for pa-
tients with acute coronary syndromes [18]. 
Current smoking was defined as smoking 
up to 1 month before enrolment. Hyperten-
sion was defined as prior diagnosis by a 
physician, current use of blood pressure 
lowering medications, or known blood pres-
sure values of ≥ 140 mmHg systolic or 
≥ 90 mmHg diastolic on ≥ 2 occasions. 
Diabetes was defined as prior diagnosis by 
a physician or current use of hypoglycaemic 
medications. 

Statistical methods
Data are presented as mean plus standard 
deviation (SD) or median values for con-
tinuous variables and as absolute and rela-
tive frequencies for categorical variables. 
Calculations of the mean values excluded 
the extremely high values of TC (> 350 
mg/dL), TG (> 500 mg/dL), or LDL-C 

(> 280 mg/dL). No exclusions were made 
when the median values were determined. 
Comparisons between groups were per-
formed using the chi-squared test to compare 
frequencies, the Student t-test to compare 
mean values of 2 groups, and analysis of 
variance to compare mean values of more 
than 2 groups. 

Multiple regression analyses were ap-
plied for serum lipoproteins as dependent 
variables and age, sex, diabetes, hyperten-
sion and smoking as independent variables. 
Results were classified according to 6 age 
groups for men and women. Optimal and 
elevated lipoprotein levels were defined 
according to standard guidelines [17,18].

Results

Clinical features of the 5000 individuals 
enrolled in the study are shown in Table 
1. There were 3308 men (66%) and 1692 
women (34%); CAD was present in 1534 
(31%) individuals, 1202 men, mean age 
55.5 (SD 11.1) years, and 332 women, 
mean age 60.8 (SD 10.1) years. ACS was 

Table 1 Clinical features of men and women 
participating in the study (n = 5000)

Variable Men  Women 
  (n = 3308)  (n = 1692)
  No.  % No. %

CAD 1202 36 332 20

ACS 781 24 206 12

Diabetes mellitus 863 26 547 32

Hypertension 1273 38 963 57

Smoking 1209 37 124 7

Age (years) mean 
 (SD)                      50.1 (12.1)         54.1 (11.5)
P < 0.001 for all variables.
CAD = coronary artery disease; ACS = acute coronary 
syndrome; SD = standard deviation.
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present in 987 patients (64% of CAD pa-
tients), 781 men and 206 women. Diabetes 
and hypertension were more prevalent in 
women than men, but smoking was more 
prevalent in men. 

Table 2 shows mean and median levels 
of serum lipids in men and women. Women 
had significantly higher levels of TC, LDL-
C and HDL-C and lower TG. 

Optimal serum TC level (< 200 mg/
dL) was present in less than half the men 
(47%) and women (41%). Optimal TG 
level (< 150 mg/dL) was found in 42% of 
men and 50% of women. Low LDL-C level 
(≤ 100 mg/dL) was found in 22% of men 
and 21% of women. Low HDL-C level 
(≤ 40 mg/dL) was found in 63% of men 
and 34% of women (P < 0.001), and high 
HDL-C level (> 60 mg/dL) was also found 
in more women than men (12% and 3% 
respectively, P < 0.001). 

In the 6 age groups, for both sexes, me-
dian levels of TC, TG, and LDL-C increased 
with age and peaked around 50 years of age 
in men and around 60 years in women (Table 
3). At a younger age (< 45 years), men had 
higher levels of TC, TG, and LDL-C than 
women. Beyond this age, TC and LDL-C 

levels were significantly higher in women 
than in men. HDL-C levels were, however, 
significantly higher in women than in men 
in each age group, and did not significantly 
change in either sex with age. 

Multiple regression analyses (Table 4) 
showed that sex influenced all lipid levels; 
diabetes influenced TC, TG and HDL-C 
levels; age influenced TG and HDL-C; and 
smoking only influenced HDL-C. Hyper-
tension, however, had no effect on serum 
lipid levels.

In those with CAD, only 22% (19% of 
men and 27 % of women) had elevated TC 
levels (> 200 mg/dL), and 55% had elevated 
TG (> 150 mg/dL). Low HDL-C (≤ 40 
mg/dL) was found in 45% (54% of men and 
27% of women, P < 0.001). 

Mean TG level was significantly higher 
in patients with chronic CAD compared 
with individuals who did not have CAD; 
mean HDL-C was significantly lower in 
chronic CAD patients (Table 5). On the 
other hand, ACS patients had lower mean 
TC and HDL-C levels, but similar mean 
TG and LDL-C levels compared with those 
without CAD. They also had significantly 
lower TC, LDL-C and TG levels compared 
with individuals who did not have CAD. 

Table 2 Serum lipid profile in men and women participating in the 
study (n = 4850a)

Variable Men Women P-value
  Meanb (SD) Median Meanb (SD) Median 

TC (mg/dL) 207.6 (43.7) 205 213.6 (46.6) 210 < 0.001

TG (mg/dL) 173.4 (78.7) 169 161.7 (75.0) 150 < 0.001

LDL-C (mg/dL) 131.0 (38.3) 129 134.1 (41.2) 131 0.0129

HDL-C (mg/dL) 39.0 (14.6) 38 46.5 (13.1) 46 < 0.001
aData presented for 4850 patients (150 patients did not have LDL-C or HDL-C 
values for analysis). 
b47 individuals (1%) were excluded from calculation (TC > 600 mg/dL).
SD = standard deviation.
TC = total cholesterol; TG = triglycerides; LDL-C = low-density lipoprotein 
cholesterol; HDL-C = high-density lipoprotein cholesterol.
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variations in the prevalence of dyslipidae-
mia between countries or even between re-
gions in the same country (e.g. rural versus 
urban and inland desert versus temperate 
highlands) [19–21]. These variations are not 
only related to genetic and environmental 
factors, but also to the definition of “opti-
mal” serum lipoprotein levels, which is an 
arbitrary definition and reflects population 
studies from the more developed countries 
that might not necessarily apply to other 
regions, including the Eastern Mediter-
ranean. 

In this study, high levels of serum cho-
lesterol and triglycerides were present in at 
least half the participants. Only one fifth of 
CAD patients had hypercholesterolaemia, 
and about half of them had elevated trig-
lycerides. 

Low levels of HDL-C were present 
in 63% of all men and 54% of men with 
CAD, and in 34% of all women and 27% 
of women with CAD. In a previous lo-
cal study, the prevalence of low HDL-C 
was 45% in men and 23% in women [10], 
similar to that in Lebanon (47% in men and 
15% in women) but lower than that in the 
Islamic Republic of Iran (57% in men and 
47% in women) [21], and higher than that in 
Saudi Arabia (28%) [12,13] and the United 
States of America (18% in men and 6% in 
women) [22]. 

Mean HDL-C levels in our study were 
39.0 mg/dL in men and 46.5 mg/dL in 
women, much higher than those observed 
in the Islamic Republic of Iran (34.5 mg/dL 
in men and 39.0 mg/dL in women) [21] 
but lower than those in some European 
Mediterranean countries (46.2 mg/dL in 
Italy, 46.6 mg/dL in Spain and 51.1 mg/dL 
in France) [23].

The fact that more than 80% of men and 
73% of women with CAD in our study had 
optimal or borderline cholesterol levels is 
consistent with other studies and implicates 

Table 4 Multiple linear regression analyses 
of serum lipoproteins according to selected 
variables

Variable B β P

LDL-C   
 Age 0.0088 0.0020 0.891
 Sex 3.3170 0.0340 0.033
 Diabetes –2.4690 –0.0240 0.127
 Smoking 0.8000 0.0080 0.626
 Hypertension 2.8170 0.0310 0.056

  R2 = 0.0100;  
   P (ANOVA) < 0.0001 

TC   
 Age –0.0314 –0.0080 0.643
 Sex 6.3960 0.0610 < 0.001
 Diabetes 3.8970 0.0350 0.023
 Smoking 1.2940 0.0110 0.459
 Hypertension 2.9380 0.0290 0.058

  R2 = 0.0040;  
  P (ANOVA) = 0.013 

HDL-C   
 Age 0.0553 0.0460 0.006
 Sex 6.8080 0.2200 < 0.001
 Diabetes –2.2350 –0.0690 < 0.001
 Smoking –1.4220 –0.0430 0.005
 Hypertension –0.6040 –0.0210 0.187

  R2 = 0.0700;  
  P (ANOVA) < 0.0001 

TG   
 Age –0.9030 –0.0660 < 0.001
 Sex –30.1090 –0.0870 < 0.001
 Diabetes 52.3050 0.1430 < 0.001
 Smoking 8.7640 0.0240 0.124
 Hypertension 1.6340 0.0050 0.747

  R2 = 0.0290 
  P (ANOVA) < 0.0001 
HDL-C = high-density lipoprotein cholesterol; LDL-C 
= low-density lipoprotein cholesterol; TC = total 
cholesterol; TG = triglycerides.
B = unstandardized regression coefficient.
β = standardized regression coefficient.
ANOVA = analysis of variance.

Discussion

Epidemiological studies in various regions 
of the world have demonstrated marked 
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the coexistence of other risk factors that pre-
dispose to cardiovascular disease and might 
be more important than hypercholesterol-
aemia, namely diabetes mellitus and ciga-
rette smoking [24]. In fact, diabetes and 
smoking were more prevalent among chronic 
CAD and ACS patients (51% and 41% for 
diabetes, and 28% and 43% for smoking, 
respectively) than among individual who 
did not have CAD (21% for diabetes and 
23% for smoking). Moreover, the presence 
of atherogenic lipoproteins that are not rou-
tinely measured, such as small, dense LDL-
C and oxidized LDL-C, can contribute to 
the pathogenesis of atherosclerosis despite 
normal LDL-C levels, especially among 
people with diabetes [25–27]. 

Chronic CAD patients had higher TG 
and lower HDL–C levels compared with 
those without CAD. Other studies from 
the region also found that CAD patients 
had significantly higher TG and TC, and 
lower HDL-C levels than individuals with 
no CAD [14,28]. Low HDL-C and high 
TG are recognized as independent coronary 
risk factors, and these may potentially play a 
more important role in the pathogenesis of 
atherosclerosis in this region of the world 
than hypercholesterolaemia, although larg-

er, longitudinal studies would be needed to 
show this. 

Our finding that ACS patients had lower 
TC, TG, and LDL-C levels compared with 
those with chronic CAD may be related to 
the increased catabolic state associated with 
myocardial necrosis and the consumption 
of serum lipid in myocardial cell repair at 
the infarction site [29], especially if there 
was considerable delay in presentation of 
patients to the hospital. 

Due to the fact that dyslipidaemia is 
prevalent and coexists with other coronary 
risk factors in individuals with and without 
CAD [24], and because it is difficult to 
predict which individual with dyslipid-
aemia will develop CAD; early detection, 
evaluation and aggressive treatment are 
vital components of the strategies to control 
CAD in this region, including achieving 
very low LDL-C levels (i.e. < 70 mg/dL) 
in high risk groups such as diabetics and 
vascular patients [30].

The study has some limitations. The par-
ticipants may not represent Jordanian society 
as a whole because enrolment of individuals 
was not based on a community survey, but 
rather through consecutive, hospital-based 
evaluation. The only cut-off value that did 

Table 5 Mean serum lipids in individuals with no coronary artery disease 
(CAD), with chronic CAD and with acute coronary syndrome (ACS)

Variable No CAD  Chronic CAD  ACS  Pa P b P C

  (n = 3466) (n = 1534) (n = 987)
  Mean (SD) Mean (SD) Mean (SD)   

TC 209.9 (44.5) 212.5 (42.9) 204.7 (45.2) 0.213 0.002 0.002

TG 169.1 (77.4) 176.6 (74.4) 166.5 (80.1) 0.045 0.380 0.020

LDL-C 132.0 (39.2) 135.4 (38.7) 130.7 (38.7) 0.071 0.387 0.031

HDL-C 42.6(13.8) 39.8 (11.6) 38.9 (17.4) < 0.0001 < 0.0001 0.262
aNo CAD and chronic CAD.
bNo CAD and ACS.
cChronic CAD and ACS.
HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; TC = 
total cholesterol; TG = triglycerides.
SD = standard deviation.
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not follow the National Cholesterol Educa-
tion Program reference values [17] was 
optimal HDL-C for women, we defined it as 
> 40, rather than > 50 mg/dL which would 
lead to an underestimation of the number of 
women with low HDL-C. 

Healthy individuals in Jordan frequently 
seek medical advice for primary care issues 
at a tertiary care level by non-primary care 
physicians. Actually, 1626 (33%) individu-
als in the whole group did not have diabetes, 
hypertension or CAD. 

We believe that the large sample size 
in the study could overcome some of these 
limitations. 

Acknowledgements

The authors thank Nagy Research, Cairo 
for statistical analysis and Bristol-Myers 
Squibb, Amman for their support. 

References

1. Yusuf S et al. Global burden of cardio-
vascular diseases: part I: general con-
siderations, the epidemiologic transition, 
risk factors, and impact of urbanization. 
Circulation, 2001, 104(22):2746–53.

2. Cannon CP et al. Intensive versus moder-
ate lipid lowering with statins after acute 
coronary syndromes. New England jour-
nal of medicine, 2004, 350(15):1495–
504.

3. Faergeman O. The societal context of 
coronary artery disease. European heart 
journal, 2005, 7(Suppl. A):A5–11. 

4. Greenland P et al. Major risk factors as 
antecedents of fatal and nonfatal coro-
nary heart disease events. Journal of 
the American Medical Association, 2003, 
290(7):891–7. 

5. Nissen SE et al. Effects of intensive com-
pared with moderate lipid-lowering therapy 
on progression of coronary atherosclero-
sis: randomized controlled trial. Journal of 
the American Medical Association, 2004, 
291:1071–80.

6. Taylor AJ et al. ARBITER: arterial biol-
ogy for the investigation of the treatment 
effects of reducing cholesterol: a ran-
domized trial comparing the effects of 
atorvastatin and pravastatin on carotid in-
tima medial thickness. Circulation, 2002, 
106(16):2055–60.

7. MRC/BHF Heart Protection Study of 
cholesterol lowering with simvastatin 
in 20,536 high-risk individuals: a rand-
omized placebo-controlled trial. Lancet, 
2002, 360(9326):7–22.

8. Sever PS et al. Prevention of coronary 
and stroke events with atorvastatin in 
hypertensive patients who have average 
or lower-than-average cholesterol con-
centrations, in the Anglo-Scandinavian 
Cardiac Outcomes Trial—Lipid Lowering 
Arm (ASCOT-LLA): a multicentre ran-
domised controlled trial. Lancet, 2003, 
361(9364):1149–58.

9. Osman AK, Al-Nozha MM. Risk factor 
of coronary artery disease in different 
regions of Saudi Arabia. Eastern Mediter-
ranean health journal, 2000, 6(2/3):465–
74.

10. Hammoudeh AJ. Lipid profile in 2000 Jor-
danians with and without coronary artery 
disease. Jordan medical journal, 2004, 
38:29–33. 

11. Batieha A, Jaddou HY, Ajlouni KM. Hy-
perlipidemia in Jordan: a community-
based survey. Saudi medical journal, 
1997, 18(3):279–84.

12. Haddad FH et al. Lipid profile in patients 
with coronary artery disease. Saudi medi-
cal journal, 2002, 23(9):1054–8.



32 La Revue de Santé de la Méditerranée orientale, Vol. 14, No 1, 2008

المجلة الصحية لشرق المتوسط، منظمة الصحة العالمية، المجلد الرابع عشر، العدد ١، ٢٠٠٨ 

13. Khoja SM et al. Plasma lipid levels of a 
selected Saudi Arabian population in the 
Western region. Saudi medical journal, 
1993, 14(4):315–21. 

14. Al-Kateb H et al. Coronary risk factors 
of angiographically assessed patients 
from Syria. Journal of cardiovascular risk, 
1998, 5(1):31–5.

15. Stadtman TC. In: Colowick SP, Caplan 
SO, eds. Methods in enzymology, vol III. 
New York, Academy Press, 1957:392–4 
& 67–81.

16. Rautela GS, Liedtke RJ. Automated enzy-
matic measurement of total cholesterol in 
serum. Clinical chemistry, 1978, 24:108–
14.

17. Executive summary of the third report of 
the national cholesterol education pro-
gram (NCEP) expert panel on detection, 
evaluation, and treatment of high blood 
cholesterol in adults (Adult Treatment 
Panel III). Journal of the American Medi-
cal Association, 2001, 285(19):2486–97.

18. Hasdai D et al. A prospective survey 
of characteristics, treatments and out-
comes of patients with acute coronary 
syndromes in Europe and the Mediter-
ranean basin. The Euro Heart Survey of 
Acute Coronary Syndromes (Euro Heart 
Survey ACS). European heart journal, 
2002, 23(15):1190–201. 

19. Yusuf S et al. Effects of potentially modi-
fiable risk factors associated with my-
ocardial infarction in 52 countries (the 
INTERHEART study): case–control study. 
Lancet, 2004, 364(9438):937–42.

20. Shilbayeh S. Risk factors of coronary 
heart disease among Jordanians. Saudi 
medical journal, 2004, 25:1532–4.

21. Rafiei M, Boshtam M, Sarraf-Zadegan N. 
Lipid profiles in the Isfahan population: an 
Isfahan cardiovascular disease risk fac-
tor assay, 1994. Eastern Mediterranean 
health journal, 1999, 5(4):766–77.

22. Sempos CT et al. Prevalence of high 
blood cholesterol among US adults. Jour-
nal of the American Medical Association, 
1993, 269:3009–14.

23. EUROASPIPRE II Study Group. Lifestyle 
and risk factor management and use 
of drug therapies in coronary patients 
from 15 countries; principal results from 
EUROASPIRE II Euro Heart Survey Pro-
gramme. European heart journal, 2001, 
22:554–72.

24. Hammoudeh AJ et al. Prevalence of con-
ventional risk factors among Jordanians 
with coronary heart disease: the Jordan 
Hyperlipidemia and Related Targets 
Study (JoHARTS). International journal of 
cardiology, 2006, 110(2):179–83.

25. Van Dijd RA et al. Diabetic dyslipidemia: 
From basic research to clinical practice. 
Diabetologia, 2003, 46:733–49.

26. Krauss RM. Lipids and lipoproteins in pa-
tients with type 2 diabetes. Diabetes care, 
2004, 27:1496–504.

27. Hammoudeh AJ et al. Is dyslipidemia in 
Middle Eastern patients with type 2 dia-
betes mellitus different from that in the 
west? The Jordan Hyperlipidemia and 
Related Targets Study (JoHARTS-3). 
Clinical diabetes Middle East, 2006, 
5(3):128–31.

28. Al-Nuzha MM et al. Coronary artery dis-
ease in Saudi Arabia. Saudi medical jour-
nal, 2004, 25:1165–71.

29. Pfohl M et al. Upregulation of choles-
terol synthesis after acute myocardial 
infarction- is cholesterol a possible acute 
phase reactant? Atherosclerosis, 1999, 
142:389–93.

30. Grundy SM et al. Implications of recent 
clinical trials for the National Cholester-
ol Education Program Adult Treatment 
Panel III guidelines. Circulation, 2004, 
110:227–39.


