
Abstract

Current guidelines emphasise the importance of lipid
management in secondary prevention of coronary
heart disease (CHD). This audit of lipid levels and

lipid-modifying therapy was undertaken in 1,736
patients, 919 men and 817 women, who were either
attending a lipid clinic in inner-city Britain (n=1,035, 60%)
or a general practice surgery covering 9,500 patients
(n=701, 40%). Patient data were obtained from review of
case notes and latest results for serum total, low-density
lipoprotein (LDL-C) and high-density lipoprotein
cholesterol (HDL-C) were categorised in accordance with
UK guideline targets (total cholesterol < 5 mmol/L, LDL-C
< 3 mmol/L and HDL-C > 1 mmol/L). Overall, 48% of men
and 61% of women had raised total cholesterol levels
above target and 23% of men and 8% of women had
low levels of HDL-C; these proportions were generally
consistent for individual centre data. Amongst patients
with established CHD who were receiving statin therapy,
31% of men and 47% of women had raised total
cholesterol levels above target and 24% of men and 8%
of women had low HDL-C levels. This suggests that a
substantial proportion of patients at risk of developing
or with established CHD, either attending general
practice or a specialist lipid clinic, fail to meet
recommended lipid targets. Redress of this failure
requires more aggressive management, possibly with
multidrug lipid-modifying therapy.

Key words: cholesterol management, statin, lipid audit, lipid
targets.
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Introduction
Current international guidelines1,2 emphasise the importance of
lipid management in primary and secondary prevention of coro-
nary heart disease (CHD). Although reduction in low-density
lipoprotein cholesterol (LDL-C) is the primary focus of such guide-
lines, increasing emphasis has been given to high-density lipopro-
tein cholesterol (HDL-C) and triglycerides, particularly in patients
with type 2 diabetes mellitus or the metabolic syndrome, who
commonly exhibit an atherogenic lipid profile characterised by low
HDL-C and high triglyceride levels. Revised lipid targets, as recom-
mended by such guidelines, are now incorporated within the
National Service Framework for CHD3 and National Institute for
Clinical Excellence (NICE) recommendations.4

A previous UK survey5 had indicated a high prevalence of dys-
lipidaemia within the adult population (68% had a high serum
total cholesterol). However, less than 3% of these patients, includ-
ing those with established CHD, were receiving lipid-lowering ther-
apy. The aim of this cross-sectional analysis was to investigate the
impact of revised guidelines and targets on the clinical manage-
ment of patients attending either a lipid clinic in inner-city Britain
(Sandwell and West Birmingham NHS Trust, West Midlands) or a
five-doctor general practice surgery (Letchworth, Hertfordshire).

Materials and methods
Patients attending the lipid clinic of Sandwell and West
Birmingham NHS Trust (West Midlands) between 3 March 2001
and 30 June 2003, as well as those attending a single general
practitioner surgery (Letchworth, Hertfordshire) between 30 June
2002 and 30 June 2003 who underwent lipid testing as part of
their routine clinical care, were included in this analysis.
Information on the following was derived from patient notes: 
� demographics and smoking history 
� recorded history of CHD, stroke, peripheral vascular disease,

hypertension and diabetes
� medications, including types of lipid-modifying therapy

(statin, fibrate or other lipid-lowering therapy) and aspirin
� most recent biochemical results for serum cholesterol, HDL-C

and fasting triglycerides. Lipid targets as defined by current
guidelines (total cholesterol < 5 mmol/L, LDL-C < 3 mmol/L,
HDL-C > 1 mmol/L)3,4 were used for categorising lipid test data.
All data were entered into an Access database and validated

by cross-checking for duplicate, incomplete and unexpected val-
ues. Data were then transported for analysis using SPSS (SPSS
Inc., Chicago, USA). Descriptive analysis of the data was sum-
marised by percentages with 95% confidence intervals (CIs) for
men and women. Differences between the proportions of each
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variable were compared using the Chi-square test. An indepen-
dent t-test on age between the two centres revealed that mean
age differed significantly between the two centres (p<0.0001)
and so all analyses were subsequently age-adjusted using the
age distribution for men and women for the combined cohorts.

Results
Data from a total of 1,736 patients, 919 men and 817 women,
aged 6–103 years, were available for analysis. Overall, 60%
(1,035) of patients were attending the lipid clinic and 40% (701)
were attending the general practice surgery. Data are sum-
marised by centre and as combined data in table 1. Only 12% of
patients attending both centres were smokers. For combined
data, the most common co-morbidities were hypertension (near-
ly 50% of patients), CHD (35% of men and 25% of women) and
diabetes (29% and 24%, respectively). There were differences in
the patient profile of each centre. A significantly higher propor-
tion of patients enrolled by the general practice centre had
hypertension (54% of men and 63% of women compared with
37% and 40%, respectively, attending the lipid clinic).
Additionally, a higher proportion of men attending the lipid clin-
ic had peripheral vascular disease (10% vs. 1% of men attend-
ing general practice) (table 1). 

Overall, more than 50% of patients were receiving statin
therapy.  This proportion was similar for each centre. However,
the proportion of patients receiving fibrate therapy was substan-
tially higher amongst those attending the lipid clinic than gener-
al practice (30% of men and 21% of women vs. 2% of patients
attending general practice). Additionally, use of other lipid-low-
ering therapy was higher amongst patients attending the lipid
clinic than those attending general practice (7% vs. < 1%) (table
1). This represents the more complex case mix experienced in the

lipid clinic compared to primary care requiring use of fibrates for
specific conditions and use of combination therapies for familial
dyslipidaemias. Such combinations were almost exclusively
statins/fibrates, although some omega-3 polyunsaturated fatty
acid fish oils were also used very occasionally in combinations.
The overall percentage of combination therapy was 10% in men
and 4.7% in women in the lipid clinic compared to 0.3% in men
and 0% in women in primary care.

Overall, nearly 50% of men and 61% of women had raised
total cholesterol levels (> 5 mmol/L), and 23% of men and 8%
of women had low HDL-C levels (< 1 mmol/L). In general, these
proportions were consistent for both combined and individual
centre data. However, a greater percentage of patients attending
the Letchworth centre (general practice) achieved target levels,
particularly with respect to HDL-C and the ratio of total choles-
terol/HDL-C. Amongst men, 86% of men attending general
practice achieved a target HDL-C > 1.0 mmol/L (compared with
72% of men attending the lipid clinic) and 73% had a total/
HDL-C ratio of < 5 (compared with 61% of men attending the
lipid clinic) (table 2). Amongst patients on lipid-lowering therapy,
a substantial proportion failed to meet defined lipid targets.
Overall, 38% of men and 53% of women on lipid-lowering ther-
apy had raised total cholesterol values above target, and 26%
and 10%, respectively had low HDL-C. The proportions were
generally consistent showing no statistical difference between
combined and individual centre data (table 2).

Amongst patients with CHD, the majority of whom were on
statin therapy, 31% of men and 47% of women had raised total
cholesterol above target; these data were generally consistent for
combined and individual centre data. Similarly, amongst patients
with diabetes, the proportions of patients with raised total chol-
esterol (45% of men and 52% of women) and low HDL-C (29%
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Table 1. Summary patient characteristics, by percentage (95% CI)

Combined data Sandwell and West Birmingham Letchworth 

Men Women Men Women Men Women
Characteristics (n=919) (n=817) (n=545) (n=490) (n=374) (n=327)

Co-morbidity 

Hypertension 44.6 (41.4–47.9) 49 (45.6–52.5) 36.5 (32.5–40.5)** 40.2 (35.8–44.5)* 53.9 (48.8–59.0) 62.9 (57.7–68.1)

Coronary heart disease 34.8 (31.7–37.9) 25.3 (22.4–28.3) 37.3 (33.2–41.3) 23.3 (19.6–27.0) 30.7 (26.0–35.3) 27.9 (23.0–32.8)

Cerebrovascular disease 8.1 (6.3–9.8) 7.1 (5.3–8.8) 7.1 (4.9–9.2) 4.9 (3.0–6.8) 8.3 (5.5–11.1) 9.9 (6.6–13.1)

Peripheral vascular disease 6.0 (4.5–7.5) 1.9 (0.9–2.8) 9.5 (7.0–11.9)** 2.4 (1.1–3.8) 1.3 (0.1–2.4) 1.5 (0.2–2.9)

Diabetes 28.7 (25.8–31.7) 23.5 (20.5–26.4) 25.9 (22.2–29.5) 24.5 (20.7–28.3) 33.1 (28.3–37.8) 22.7 (18.2–27.3)

Lipid-modifying treatment

Statin 55.4 (52.2–58.6) 50.6 (47.1–54.0) 55.8 (51.7–60.0) 54.6 (50.2–59.0)* 53.9 (48.9–59.0) 42.3 (37.0–47.7)

Fibrate 18.8 (16.3–21.3) 13.6 (11.2–15.9) 30.3 (26.4–34.1)** 21.1 (17.5–24.7)** 1.5 (0.3–2.7) 1.5 (0.2–2.9)

Other 4.3 (3.0–5.6) 4.3 (2.9–5.6) 7.1 (4.9–9.2)** 6.7 (4.5–9.0) 0.3 (0–0.8) 0.5 (0–1.3)

Aspirin 38.0 (34.8–41.4) 32.2 (29.0–35.4) 32.3 (28.4–36.2) 25.7 (21.9–29.6) 45.0 (39.9–50.0) 41.1 (35.8–46.5)

Other treatment 31.6 (28.6–34.6) 42.5 (39.1–45.9) 31.1 (27.2–35.0) 40.5 (36.5–44.9) 34.2 (29.5–39.1) 46.5 (41.1–51.9)

Statistically significant difference, Sandwell and West Birmingham versus Letchworth *p<0.05, **p<0.001
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and 14%, respectively) was generally consistent for combined
and individual centre data. Despite treatment with fibrate thera-
py, there were a significant number of patients with diabetes
who still exhibited a low HDL-C.

Aspirin use is shown separately although within the ‘other
drugs’ category, there is use of warfarin and clopidogrel in sec-
ondary prevention. Whilst it might be argued that use of aspirin
is low in the other higher risk patients in this study, it represents
the lack of conclusive evidence for its use in diabetes, for exam-
ple. Since the Antithrombotic Trialists Collaboration in 2002 esti-
mated the risk of bleeding to be increased by 50% with aspirin,
then there must be conclusive evidence for its use before physi-
cians initiate therapy.6

Discussion
The results of this audit clearly indicate that clinical management

of dyslipidaemia in the UK is still not ideal. In agreement with other
reports,7,8 a substantial proportion of patients at risk of developing
or with established CHD failed to achieve recommended lipid tar-
gets despite appropriate lipid-lowering therapy. In a recent audit of
cholesterol management within general practice in the UK, involv-
ing 24 localities and a study population of 2.4 million, it was
demonstrated that, despite wide use of statin therapy, many
patients were not achieving a target cholesterol of < 5.0 mmol/L.8

Our data were consistent with this recent audit. In the current sur-
vey, it was evident that there was a similar treatment gap, not only
in patients attending general practice who underwent lipid testing
as part of their routine clinical care, but also amongst patients
attending a specialist lipid clinic. Although about 80% of patients
with CHD were receiving statin therapy, 31% of men and 47% of
women had raised total cholesterol levels (> 5 mmol/L) and 24%
of men and 8% of women had low HDL-C levels (< 1 mmol/L). The
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Table 2. Patients failing to meet lipid targets, for all patients and patients on lipid-lowering therapy*; by percentage mean (95% CI)

Combined data Sandwell and West Birmingham Letchworth 

Men Women Men Women Men Women

All patients (n=919) (n=817) (n=545) (n=490) (n=374) (n=327)

Total cholesterol > 5 mmol/L 47.6 (44.7–51.5) 60.8 (57.5–64.1) 49.4 (45.2–53.6) 60.4 (56.1–64.8) 45.8 (40.8–50.9) 61.8 (56.5–67.1)

HDL-C < 1 mmol/L 23.0 (20.3–25.7) 8.3 (6.2–10.4) 27.5 (23.7–31.2) 10.5 (7.8–13.3) 14.1 (10.5–17.6) 5.1 (2.7–7.5)

Total/HDL-C ratio > 5 34.8 (31.7–37.9) 25.1 (22.1–28.1) 39.4 (35.3–43.5) 30.8 (26.7–34.9) 27.4 (22.9–31.9) 16.1 (12.1–20.1)

LDL-C > 3 mmol/L 94.0 (92.5–95.6) 97.4 (96.3–98.5) 96.1 (94.5–97.7) 98.0 (96.8–99.2) 92.0 (89.3–94.7) 96.7 (94.7–98.6)

On lipid-lowering therapy (n=621) (n=515) (n=414) (n=361) (n=207) (n=154)

Total cholesterol > 5 mmol/L 37.6 (33.8–41.4) 52.8 (48.5–57.1) 42.9 (38.8–47.7) 53.5 (48.3–58.6) 26.5 (20.5–32.5) 46.9 (39.0–54.7)

HDL-C < 1 mmol/L 25.5 (22.0–28.9) 10.1 (7.4–12.7) 29.0 (25.2–32.8) 11.7 (8.8–14.5) 15.8 (12.1–19.5) 4.7 (2.4–7.0)

Key: *Lipid targets as defined by UK guidelines;3,4 HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol

Table 3. Patients with coronary heart disease or diabetes failing to meet lipid targets*; by percentage mean (95% CI)

Combined data Sandwell and West Birmingham Letchworth 

Men Women Men Women Men Women

Patients with CHD (n=320) (n=207) (n=184) (n=96) (n=123) (n=101)

Total cholesterol > 5 mmol/L 30.5 (25.4–35.7) 46.7 (39.7–53.6) 33.5 (26.7–40.3) 65.0 (55.5–74.6) 22.9 (15.5–30.3) 46.9 (37.1–56.6)

HDL-C < 1 mmol/L 23.6 (18.8–28.3) 7.6 (3.9–11.3) 21.0 (17.6–24.4) 14.5 (10.9–18.0) 25.8 (21.9–29.1) 3.0 (0–6.4)

On statin 80.2 (75.7–84.6) 77.3 (71.4–83.1) 74.4 (70.8–78.1) 82.3 (78.9–85.7) 85.6 (82.1–89.2) 74.5 (69.8–79.3)

Patients with diabetes (n=261) (n=188) (n=139) (n=120) (n=122) (n=68)

Total cholesterol > 5 mmol/L 44.5 (18.5–50.5) 52.4 (45.3–59.6) 38.2 (30.1–46.2) 56.6 (41.6–59.5) 69.6 (61.4–77.8) 41.7 (30.0–53.4)

HDL-C < 1 mmol/L 28.5 (23.0–34.0) 14.1 (9.1–19.1) 37.2 (29.1–45.2) 16 (9.5–22.6) 17.7 (10.9–24.5) 12.5 (4.6–20.3)

On statin 64.6 (58.9–70.4) 51.7 (44.6–58.8) 63.7 (50.7–76.8) 54.1 (40.8–70.4) 59.7 (49.5–69.8) 45.7 (28.4–62.9)

HDL-C < 1 mmol/L 27.8 (20.9–34.7) 10.8 (4.7–17.0) 32.0 (19.3–44.7) 12.0 (3.3–20.7) 13.8 (6.6–21.0) 4.4 (0–11.6)

On fibrate 26.1 (20.7–31.4) 25.0 (18.8–31.2) 47.4 (39.1–55.7) 39.4 (30.6–48.1) 3.0 (0–6) 0

HDL-C < 1 mmol/L 49.7 (38.3–61.1) 21.0 (9.1–32.2) 53.7 (38.1–69.4) 29.0 (14.0–44.0) – –

Key: *Lipid targets as defined by UK guidelines;3,4 CHD = coronary heart disease; HDL-C = high-density lipoprotein cholesterol
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proportion of patients with diabetes failing to meet lipid targets
was consistent with these findings even amongst patients receiv-
ing statin therapy (table 3). Interestingly, the proportion of women
with a low level of HDL-C was approximately one-half that in men,
a finding that may possibly be explained by the effect of oestrogen
in increasing HDL-C in premenopausal women.9

Additionally, these data indicate that a substantial proportion
of patients may have mixed dyslipidaemia. Although statins are
highly effective in reducing LDL-C, as supported by extensive
clinical trial experience,10-13 they have only modest efficacy in
increasing HDL-C levels. In order to achieve lipid targets as rec-
ommended in current guidelines, multidrug lipid-modifying ther-
apy with complementary activity may offer the potential for
improved management, particularly in patients at increased car-
diovascular risk, such as those with diabetes.

It is noteworthy that 10% of patients attending the lipid clin-
ic, but only 1% of patients attending general practice, had diag-
nosed peripheral vascular disease (PVD). It has been estimated
that about 27 million patients in Europe and North America
(16% of the population aged > 55 years) have PVD, although the
majority (16.5 million) are asymptomatic.14 Despite the fact that
PVD represents a major problem in the UK, it is often overlooked
as most patients are asymptomatic and therefore undiagnosed
and untreated. Less than 50% of patients with PVD were aware
of their condition and general practitioners were only aware of
the condition in 30% of their patients with PVD.15 Treatment can
also be delayed in patients with symptomatic PVD as they may
feel that their symptoms are attributable to a normal part of the
ageing process rather than early symptoms of intermittent clau-
dication. It is therefore likely that the prevalence of PVD in the
general practice centre has been considerably underestimated. 

It should be noted that there are a number of limitations in
these findings, as a result of the cross-sectional nature of our sur-
vey. Information on the duration of lipid-modifying therapy was
not recorded. The data reflect a real-life setting in the two centres,
with differences in prescribing practice between the centres indica-

tive of the different patient groups seen in general practice and a
specialist lipid clinic, where more difficult to manage patients are
likely to be referred. Unlike a clinical trial setting, treatment com-
pliance cannot be estimated in the current survey, and therefore
the data may be compromised to an extent by this factor.

In conclusion, our findings indicate that, consistent with a
recent UK audit,7 a substantial proportion of patients at risk of
developing or with established CHD who are receiving lipid-low-
ering treatment, fail to meet recommended lipid targets. Redress
of this failure requires more aggressive management, possibly
with combination lipid-lowering therapy.
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Key messages

� Data from 1,736 patients attending clinics in two UK
centres were obtained by patient case note review

� Over 50% of patients had high total cholesterol levels
(> 5 mmol/L), and 23% of men and 8% of women had
low HDL-C levels (< 1 mmol/L). A substantial proportion
of patients at risk of developing or with established
CHD failed to meet recommended lipid targets, despite
receiving appropriate statin therapy

� This treatment gap has been highlighted before7

� An aggressive therapeutic strategy, possibly with
combination lipid-lowering therapy, may help to
improve lipid management in the UK
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