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ABSTRACT 
Objectives: Lipid Clinics are specialized centers for clinical assessment 
and follow up of patients with dyslipidaemia in order to deliver an 
acceptable improvement in their lipid profiles. We assessed the changes 
in lipid profile of dyslipidemic patients attending a Lipid Clinic over a 1 
year period on lipid-lowering therapy. 

Methods: Dyslipidemic patients (n=238) were recruited from the Li-
pid Clinic at the Royal Surrey County Hospital, Guildford, UK. All 
patients were regularly seen at the clinic and the compliance of lipid-
lowering drug consumption, prescribed by the consultant was assessed 
over a period of one year. 

Results: The mean age of the patients was 55.2 ± 0.86 years and the 
male/female ratio was 143/95. The lipid profiles of patients attending 
the Lipid Clinic over the period of one year of close monitoring 
changed significantly. Triglyceride, total cholesterol and low density 
lipoprotein cholesterol were reduced by 27.04%, 20.48% and 22.67%, 
respectively (p<0.001) and high density lipoprotein cholesterol rose by 
8.96% (p<0.001); the 10-year calculated coronary risk factor of all pa-
tients decreased significantly (39.29%, p<0.001). 

Conclusions: Our findings confirmed the effectiveness of a Lipid 
Clinic in the management of lipid profile and cardiovascular risk of 
dyslipidemic patients. 
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INTRODUCTION 
The relationship between dyslipidemia and 

atherosclerosis is well-established.1,2,3 Atheros-
clerosis is the major cause of coronary artery 
disease (CAD) and stroke, the principal cause of 
mortality and morbidity in developed nations, 
and this is also likely to be the case in develop-
ing countries.4 Lowering low density lipoprotein 
cholesterol (LDL-C) has been the main interven-
tion for cardiovascular prevention strategies. 

This approach has been demonstrated to be ef-
fective in both primary and secondary preven-
tion.5 Prospective epidemiological studies have 
also shown that  serum high density lipoprotein 
cholesterol (HDL-C) levels are a strong and in-
dependent risk factor, being inversely related to 
cardiovascular risk,6 whilst an elevated serum 
triglyceride concentration is a significant risk 
factor for CAD in both sexes.7 Statin therapy is a 
key intervention for the improvement of lipid 
profile and plays an important role in primary 
and secondary prevention of cardiovascular dis-
eases.8 Several previous studies have shown that 
statins are relatively safe and major adverse ef-

fects are not expected following the long-term 
consumption of these drugs.8-10 Lipid and cardi-
ovascular risk reduction clinics (CRRC) are an 
important means of providing regular follow up 
and expert care for patients with dyslipidaemia. 
The clinical effectiveness of CRRCs in normaliz-
ing the serum LDL-C levels of the dyslipidemic 
have been shown in previous studies in which 
they were compared to primary care physicians 
or non-lipid clinic specialists.11-14 Olsen et al. 
(2005) demonstrated that the patients who were 
under the care of CRRCs were also found to 
have significantly lower levels of other tradition-
al risk factors including hypertension and hyper-
glycemia.15 To highlight the role of lipid clinics 
in follow-up care, we carried out this study to 
investigate the likely improvement in lipid pro-
file over a period of one year monitoring of dys-
lipidemic patients in a university lipid clinic 
center in United Kingdom. 

METHODS 
Dyslipidemic patients (n=238) were recruited 

from the Lipid Clinic at the Royal Surrey Coun-
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ty Hospital, Guildford, UK. Patients were moni-
tored regularly at intervals of 4-6 months over 
the period and compliance with their lipid lo-
wering drugs and dietary changes were moni-
tored. Each patient gave written informed con-
sent to participate in the study. The study proto-
col was approved by the South-West Surrey 
Research Ethics Committee and the Advisory 
Committee of Surrey University. 

 

Blood sampling 
Blood samples were collected between 08:30 

and 10:30 am after a 12-h fasting by venipunc-
ture of the antecubital vein. Samples for lipid 
profile were taken into plain vacutainer tubes, 
and those for measurement of glucose were tak-
en into vacutainer tubes containing fluoride-
oxalate. All chemicals were obtained from Sig-
ma Chemical Co (Poole, United Kingdom) un-
less stated otherwise. 

 

Analytic methods 
A fasting lipid profile, comprising total choles-

terol, triacylglycerols, and HDL-C was obtained 
for each patient. Lipids and glucose were measured 
by routine methods using a Bayer Advia 1650 ana-
lyzer (Bayer, Newbury, United Kingdom). LDL-C 

was calculated for all subjects except the patients 
with serum triacylglycerol concentrations >4.0 
mmol/L using the Friedewald formula.16 

 
Statistical analysis 
Statistical analysis was undertaken with the use 

of MINITAB software (release 13; Minitab Inc, 
State College, PA), with determination of descrip-
tive statistics (i.e., means, medians, SEMs, and 
interquartile ranges) for all variables. Comparisons 
before and after treatments were assessed by paired 
t-test for normally distributed data, or by Mann-
Whitney test for nonparametric data.  

RESULTS 
The mean age of the patients was 55.2 ± 0.86 

years and the male/female ratio was 143/95 
(Table 1). Eighty-two patients were obese [body 
mass index >30 kg/m2]; 42 were diabetic (fast-
ing plasma glucose concentration >7 mmol/L); 
55 had established coronary artery disease 
(CAD), and 186 were hypertensive. Of the latter 
group, 76 had systolic blood pressure (SBP) 
≥160 mmHg or diastolic blood pressure (DBP) 
≥100 mmHg. One hundred and ten patients had 
SBP between 130 and 160 mmHg or DBP 

 
Table 1. Characteristics and medication use of dyslipidemic patients 

Patients n=238 
Age 55.2 ± 0.86 
Male/Female 143/95 
Obese, BMI >30 [n (%)] 82 (35) 
Type 2 diabetes, fasting blood glucose >7 mmol/L [n (%)] 42 (18) 
Duration of treatment for diabetes (mo) 13 (0–51) 
Established coronary heart disease [n (%)] 55 (23) 
Unstable angina 9 (4) 
MI 15 (6) 
CABG 10 (4) 
Angioplasty 13 (6) 
Angioplasty or CABG after MI 8 (3) 
Hypertension [n (%)] 186 (79) 
High blood pressure (SBP ≥160 mm Hg or DBP ≥100 mm Hg) 76 (32) 
Duration of treatment for hypertension (mo) 7.5 (0–72) 
Moderate blood pressure (SBP 130-160 mm Hg or DBP 85–100 mm Hg) 110 (46) 
Hypertriglyceridemia, serum triglycerides >1.8 mmol/L [n (%)] 176 (74) 
Hypercholesterolemia, serum total cholesterol >5.2 mmol/L [n (%)] 216 (92) 
 Duration of statin therapy (mo) 9.0 (0–43) 
Calculated 10-y coronary risk >30%1 42 (18) 
Calculated 10-y coronary risk between 20% and 30% 54 (23) 
Metabolic syndrome2 142 (60) 

SBP, systolic blood pressure; DBP, diastolic blood pressure; MI, myocardial infarction; CABG, coronary artery bypass 
graft. 
Median, interquartile range for duration of treatment in parentheses (all such values). 
1 Calculated with the PROCAM algorithm.17 
2 Defined according to National Cholesterol Education Program Adult Treatment Panel III criteria.18 
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between 85 and 100 mmHg. One hundred and 
seventy-six patients were hypertriglyceridemic 
(serum triacylglycerol concentration >1.8 
mmol/L), and 216 patients were hypercholeste-
rolemic (serum total cholesterol concentration 
>5.2 mmol/L). Forty-two and 54 patients had a 
calculated 10-yearr coronary risk of >30% and 
20-30%, respectively (risk calculated with the 
use of the PROCAM algorithm;17 142 patients 
had metabolic syndrome by National Cholester-
ol Education Program Adult Treatment Panel 
III criteria (ATP III).18 Patients with a history of 
established CAD included 9 with unstable angi-
na, 15 with previous myocardial infarction, 10 
with a history of coronary artery bypass graft, 
and 13 with a history of angioplasty. Fifteen 
patients had undergone a coronary artery bypass 
graft after a myocardial infarction, and 5 had 
undergone angioplasty after myocardial infarc-
tion (Table 1). The average of lipid profiles of 
the patients and 10-year coronary risk factor 
based on Framingham Study before and after 1 
year treatment in lipid clinic is shown in Table 
2. The lipid profiles of patients attending the 
lipid clinic over a period of one year improved 
overall significantly. Serum triglycerides, total 
cholesterol and LDL-C were reduced by 
27.04%, 20.48% and 22.67%, respectively 
(p<0.001). HDL-C increased by 8.96% 
(p<0.001). The overall 10-year calculated coro-
nary risk factor of all patients decreased signifi-
cantly (39.29%, p<0.001, Table 2). 

DISCUSSION 
There was a high frequency of obesity, type 2 

diabetes, hypertension, and positive smoking 
habit among the patients that is typical of a lipid 
clinic population. Our results showed that after 

one year follow up of the patients in the lipid 
clinic setting, the status of lipid profiles im-
proved significantly which is consistent with 
previous investigations within CRRC.11-15 Pear-
son et al. (2008) showed that a CRRC can im-
prove lipid levels and suggested that these bene-
fits are sustained once patients are returned to 
the care of their primary physician.19 Our find-
ings confirm the benefits of managing a patient 
with dyslipidaemia within a lipid clinic setting 
which can effectively monitor the cardiovascular 
risk factors of susceptible patients. Several pre-
vious randomized trials have shown that the 
reduction of traditional risk factors especially 
hypertension and high cholesterol results in a 
significant reduction in the incidence and recur-
rence of cardiovascular events.20-23 There may be 
several reasons for these findings. First, regular 
monitoring may ensure compliance with drug 
therapy. Second, lipid specialists may be more 
adept at explaining the benefits of treatment and 
alerting the patients about potential side-effects 
of medications. General physicians are not likely 
to be as effective as lipid specialists in this re-
gard.23 Our findings highlighted the potential 
benefits of establishing a specialized lipid clinic 
for managing dyslipidemic patients. Dyslipidem-
ic patients are often managed by internists or 
cardiologists in busy non-specialist clinics within 
the Western and Eastern health systems. Statins 
are an important medical intervention used 
within lipid clinics. As is evident from previous 
studies, they have a pivotal role in lipid lowering 
of the dyslipidemic patients.8 However, there is 
still controversy concerning target lipid levels, 
risk, dose adjustment and the most effective 
systems of patient management and monitor-
ing.18  

 
Table 2. Biochemical characterization of dyslipidemic patients 

n=238 
Before  

treatment 
After  

treatment 
Percentage of  

changes 
Triglyceride (mmol/L) 2.7 ± 0.4 1.97 ± 0.17 27.04*** 

Total cholesterol (mmol/L) 7.47 ± 18 5.94 ± 11 20.48*** 

LDL-C (mmol/L) 4.72 ± 0.19 3.65 ± 0.10 22.67*** 

HDL-C (mmol/L) 1.22 ± 0.03 1.34 ± 0.03 8.96*** 

Ten-year coronary risk factor based on FRAMING-
HAM Study 

10.18 ± 58.0 6.18 ± 38.0 29.39*** 

Values are expressed as mean ± SEM.  
Comparisons before and after treatment were assessed by paired t-test.  
***p<0.001 for all lipid profiles; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein choles-
terol. 
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CONCLUSIONS 
The monitoring and management of patients 

with dyslipidaemia are best undertaken by spe-
cialists with a focused clinic. This results in a 
better response to therapy and attainment of 
targets for prevention of cardiovascular disease.  
 

Conflict of interest statement: All authors dec-
lare that they have no conflict of interest. 
 

Sources of funding:  
University of Surry, UK and Mashhad Universi-
ty of Medical Sciences, Iran. 
 

REFERENCES 
1. Khashayar P, Mohagheghi A. The correlation be-

tween dyslipidemia and coronary artery disease 
based on angiographic findings in an Iranian popula-
tion. Acta medica Indonesiana 2010; 42: 82-5. 

2. Jackson R, Lawes CM, Bennett DA, Milne RJ, 
Rodgers A. Treatment with drugs to lower blood 
pressure and blood cholesterol based on an individu-
al's absolute cardiovascular risk. Lancet 2005; 365 
(9457): 434-41. 

3. Durrington P. Dyslipidaemia. Lancet 2003; 362 
(9385): 717-31. 

4. Singh V, Deedwania P. Expanding roles for atorvas-
tatin. Drugs Today (Barc) 2008; 44(6): 455-71. 

5. 4S Group. Scandinavian simvastatin survival study. 
Lancet 1995; 345: 1274-5. 

6. Despres JP, Lemieux I, Dagenais GR, Cantin B, 
Lamarche B. HDL-cholesterol as a marker of coro-
nary heart disease risk: the Quebec cardiovascular 
study. Atherosclerosis 2000; 153(2): 263-72. 

7. Hokanson JE, Austin MA. Plasma triglyceride level 
is a risk factor for cardiovascular disease indepen-
dent of high-density lipoprotein cholesterol level: a 
meta-analysis of population-based prospective stu-
dies. J Cardiovasc Risk 1996; 3(2): 213-19. 

8. Armitage J. The safety of statins in clinical practice. 
Lancet 2007; 370(9601): 1781-90. 

9. Baigent C, Keech A, Kearney PM, Blackwell L, 
Buck G, Pollicino C, et al. Efficacy and safety of 
cholesterol-lowering treatment: prospective meta-
analysis of data from 90,056 participants in 14 ran-
domised trials of statins. Lancet 2005; 366(9493): 
1267-78. 

10. LaRosa JC, Grundy SM, Waters DD, Shear C, Bar-
ter P, Fruchart JC, et al. Intensive lipid lowering 
with atorvastatin in patients with stable coronary 
disease. N Engl J Med 2005; 352(14): 1425-35. 

 
11. Shaffer J, Wexler LF. Reducing low-density lipo-

protein cholesterol levels in an ambulatory care sys-
tem. Results of a multidisciplinary collaborative 
practice lipid clinic compared with traditional physi-

cian-based care. Arch Intern Med 1995; 155(21): 
2330-5. 

12. Harris DE, Record NB, Gipson GW, Pearson TA. 
Lipid lowering in a multidisciplinary clinic com-
pared with primary physician management. Am J 
Cardiol 1998; 81(7): 929-33. 

13. Yates S, Annis L, Pippins J, Walden S. Does a lipid 
clinic increase compliance with National Cholesterol 
Education Program Treatment Guidelines? report of 
a case-matched controlled study. South Med J 2001; 
94(9): 907-9. 

14. Koren MJ, Hunninghake DB. Clinical outcomes in 
managed-care patients with coronary heart disease 
treated aggressively in lipid-lowering disease man-
agement clinics: the alliance study. J Am Coll Car-
diol 2004; 44(9): 1772-9. 

15. Olson KL, Rasmussen J, Sandhoff BG, Merenich 
JA. Lipid management in patients with coronary ar-
tery disease by a clinical pharmacy service in a 
group model health maintenance organization. Arch 
Intern Med 2005; 165(1): 49-54. 

16. Friedewald WT, Levy RI, Fredrickson DS. Estima-
tion of the concentration of low-density lipoprotein 
cholesterol in plasma, without use of the preparative 
ultracentrifuge. Clinical Chemistry 1972; 18: 499-502. 

17. Assmann G, Cullen P, Schulte H. Simple scoring 
scheme for calculating the risk of acute coronary 
events based on the 10-year follow-up of the pros-
pective cardiovascular Munster (PROCAM) study. 
Circulation 2002; 105(3): 310-15. 

18. Executive summary of the third report of the nation-
al cholesterol education program (NCEP) expert 
panel on detection, evaluation, and treatment of high 
blood cholesterol in adults (Adult Treatment Panel 
III). JAMA 2001; 285: 2486-97. 

19. Pearson GJ, Olson KL, Panich NE, Majumdar SR, 
Tsuyuki RT, Gilchrist DM, et al. Maintenance of 
improved lipid levels following attendance at a car-
diovascular risk reduction clinic: a 10-year expe-
rience. Vasc Health Risk Manag 2008; 4(5): 1127-
35. 

20. Lewington S, Clarke R, Qizilbash N, Peto R, Collins 
R. Age-specific relevance of usual blood pressure to 
vascular mortality: a meta-analysis of individual da-
ta for one million adults in 61 prospective studies. 
Lancet 2002; 360(9349): 1903-13. 

21. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, 
Lanas F, et al. Effect of potentially modifiable risk 
factors associated with myocardial infarction in 52 
countries (the INTERHEART study): case-control 
study. Lancet 2004; 364(9438): 937-52. 

22. Neal B, Turnbull F. Effects of different blood-
pressure-lowering regimens on major cardiac events. 
Lancet 2004; 363(9405): 331-2. 

23. Efficacy and safety of cholesterol-lowering treat-
ment: prospective meta-analysis of data from 90 056 
participants in 14 randomised trials of statins. Lancet 
2005; 366(9493): 1267-78. 

 
  

www.SID.ir


