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Aim
To assess recent trends in undertreatment of hypercholesterolaemia (1998-2002).

Methods

Data were obtained from the third cross-sectional examination of the Monitoring
Project on Risk Factors for Chronic Diseases (n = 4878; age 31-70 years), conducted
in the Netherlands. Treatment eligibility was established according to Dutch guidelines.
Data from the second examination (1993-1997) were used to assess time trends.
The association between demographic variables, cardiovascular disease risk factors,
drug use and lipid-lowering medication was assessed using multivariable logistic
regression.

Results

Overall, 45.9% [95% confidence interval (Cl) 41.4, 50.4] of respondents eligible for
treatment were treated, and 17.4% (95% ClI 13.9, 20.9) were both treated and
controlled (1998-2002). Treatment increased significantly after 1995, showed a
slight decrease in subsequent years until 2000, when treatment increased again.
Subgroups less frequently treated for primary prevention included among others
males [odds ratio (OR) = 0.08; 95% Cl 0.03, 0.21], younger patients (OR = 0.93 per
year; 95% Cl 0.88, 0.98), diabetics (OR =0.19; 95% Cl 0.07, 0.56), untreated
hypertensives (OR =0.21; 95% Cl 0.09, 0.49) and current smokers (OR = 0.09;
95% Cl 0.03, 0.25). In secondary prevention, patients with a history of stroke were
less likely to receive treatment (OR =0.41; 95% Cl 0.18, 0.94) compared with
patients with a history of ischaemic heart disease.

Conclusions

Treatment of hypercholesterolaemia has steadily increased over the past 10 years in
the Netherlands. However, at present still less than one out of two eligible for
treatment is treated, and only about one out of six is both treated and controlled.

Introduction

HMG-CoA reductase inhibitors have proven to be safe
and effective in reducing cardiovascular events [1].
Many guidelines on the management of hypercholester-
olaemia have been revised over the last 5 years [2—4].

Previously, we reported substantial undertreatment of
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hypercholesterolaemia in the general Dutch population
during the period 1987-1997 [5]. Publications on
adherence to guidelines on the management of hyperc-
holesterolaemia are lacking for recent years [6], or
focused on patients with ischaemic heart disease (IHD)
only [7].
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The aim of the present study was to assess undertreat-
ment of hypercholesterolaemia over the period 1998—
2002 among subjects living in a single subarea (Doet-
inchem) of the population-based Monitoring Project on
Risk Factors for Chronic Diseases in the Netherlands.

Methods

Data were obtained from the third cross-sectional exam-

ination of the population-based Monitoring Project on
Risk Factors for Chronic Diseases (MORGEN). This

third examination was conducted between 1998 and
2002 among 4920 subjects living in a single subarea
(Doetinchem) of the MORGEN project in the Nether-
lands who also participated in the first (1987-1991) and

second (1993-1997) examination [5]. All respondents
(now age 31-70 years) completed a questionnaire con-
taining questions on demographic variables, cardiovas-

cular disease (CVD) risk factors and current use of

medication.

Additionally, height, weight and blood pressure were
measured and blood was drawn (nonfasting) for total
cholesterol (TC) and high-density lipoprotein choles-
terol (HDLC) determination. Total and HDLC determi-
nations were performed in the Lipid Reference
Laboratory (LRL) of the University Hospital Dijkzigt in
Rotterdam. A random zero sphygmomanometer was
used to measure blood pressure twice by a trained tech-
nician (after 5 min) with the subject in an upright posi-
tion. Information on other cardiovascular risk factors,
e.g. smoking status, diabetes and a family history of
CVD, were obtained from the questionnaire.

In the screening projects, lipid-lowering drug use was
recorded in two ways. First, respondents were asked if
they used medication to lower their cholesterol levels,
and second, respondents were asked to specify the
drug(s) they were using. In the period 1993-1997, lipid-
lowering drug use was verified by checking the regis-
tered indications of the drug(s) listed by the respondent.
Drug use was confirmed in this way in 90.8% of all
subjects reporting the use of lipid-lowering treatment
[5]. Therefore, all participants reporting the use of lipid-
lowering medication were considered pharmacologi-
cally treated for hypercholesterolaemia in both our pre-
vious and our present study. In the period 1993-1997,
approximately 90% of all patients used at least a statin.

Treatment eligibility was established for all respon-
dents according to the Dutch Consensus Cholesterol
1998 [2]. This guideline, which is similar to the Euro-
pean guidelines [3], indicates pharmacological treat-
ment for primary prevention when the absolute level of
risk exceeds an age- and gender-specific cut-off point
(based on the Framingham risk function), and for sec-

(Under)treatment of hypercholesterolaemia I

ondary prevention, unless TC <5 mmol I''. Secondary
prevention was defined as a history of myocardial inf-
arction, stroke, coronary artery bypass grafting or per-
cutaneous transluminal coronary angioplasty. Subjects
already using lipid-lowering drugs were considered to
be eligible for treatment. Undertreatment was defined as
inappropriately not receiving lipid-lowering medication,
or TC >5mmol I among treated hypercholestero-
laemic patients. These methods have previously been
described in detail elsewhere [5].

Prevalence of treatment and control of hypercholes-
terolaemia (Tc <5 mmol I'') and 95% confidence inter-
vals (CI) were estimated and standardized to the age and
gender distribution of the general Dutch population on
1 January 2000. For the present study, we used data
from subjects living in Doetinchem and participating in
the second cross-sectional examination (1993-1997) of
the survey to assess time trends in treatment of hyperc-
holesterolaemia for overlapping age categories (30—
59 years). Multivariable logistic regression models were
used to assess the association between demographic
variables, CVD risk factors, medication use and treat-
ment with lipid-lowering drugs (separate analyses for
primary and secondary prevention).

Results

After exclusion of pregnant women £ = 18) and sub-

jects with missing data (n = 24), 4878 subjects remained

for the analysis. Overall, almost three out of four respon-

dents had suboptimal cholesterol concentrations (TC

>5 mmol I''). Of the 471 respondents eligible for treat-
ment with lipid-lowering drugs (11% of those with sub-
optimal cholesterol levels), only 217 (45.9%) were
treated and 79 (17.4%) were both treated and controlled

(see Table 1). More women (53.6%) than men (42.3%)
were treated, but if men were treated, they were better
controlled than women. Being treated and controlled
among those eligible for treatment was therefore similar
for both sexes. Overall, only 37.8% of all respondents
treated for hypercholesterolaemia achieved TC
<5 mmol I''.

Frequency of treatment was similar in primary and
secondary prevention (47.7 and 44.4%, respectively).
However, being treated and controlled was more preva-
lent among those eligible for secondary prevention
(22.4% vs. 11.3% in primary prevention). Stratification
by gender yielded remarkable results. In primary pre-
vention, 82.4% of all women eligible for treatment
(n=68) were treated, but only 33.9% of men eligible
for treatment (n = 58) received treatment. The opposite
result was observed in secondary prevention. Among
those eligible for treatment, more men (52.3%) than
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Treatment of hypercholesterolaemia in a single subarea

(Doetinchem) of the MORGEN project in the period 2

1993-2002 among those aged 30-59 years and

% of eligible respondents treated/controlled

20 I

eligible for pharmacological treatment of
hypercholesterolaemia, weighted by the age and
gender distribution of the general Dutch population on
1 January 2000. Treated (1), Treated and controlled 0

C)

1993

women (29.6%) were using lipid-lowering medication.
In both primary and secondary prevention, serum lipid

levels were more frequently controlled in treated men
(51.9 and 27.6%, respectively) than in women (45.8 and
19.6%, respectively).

Treatment increased significantly after 1995, and
showed a slight decrease in subsequent years until 2000,
when treatment increased again (Figure 1). Male
patients [odds ratio (OR) =0.08; 95% CI 0.03, 0.21],
younger patients (OR =0.93 per year; 95% CI 0.88,
0.98), patients with diabetes mellitus (OR=0.19; 95%
CI 0.07, 0.56), untreated hypertensives (OR=0.21;
95% CI 0.09, 0.49), patients with a family history of
CVD (OR=0.35; 95% CI 0.14, 091), and current
smokers (OR = 0.09; 95% CI 0.03, 0.25) were less fre-
quently treated for primary prevention (see Figure 2A).
Antihypertensive drug use was nonsignificantly associ-
ated with lipid-lowering treatment (OR=1.22; 95% CI
0.50, 2.98). In secondary prevention, male gender
(OR =2.81;95% CI 1.35, 5.82) was strongly associated
with lipid-lowering drug use, whereas age was of no
influence (Figure 2B). In diabetics eligible for second-
ary prevention we observed a trend towards more treat-
ment compared with nondiabetics eligible for secondary
prevention (OR =2.23; 95% CI 0.72, 6.95). Compared
with patients with IHD only, patients with a stroke were
less likely to receive lipid-lowering drugs (OR=0.41;
95% CI 0.18, 0.94).

Discussion

Treatment of hypercholesterolaemia in those eligible for
treatment according to current guidelines has steadily

increased over the past 10 years in the Netherlands.

However, at present still less than one out of two persons

1994 1995 1996 1997 1998 1999 2000 2001 2002

is treated, and only about one out of six is both treated
and controlled.

Our results indicate a lag time of about 1-2 years
before an increase in treatment of hypercholestero-
laemia can be observed after the publication and dissem-
ination of the first landmark trials on the treatment of
hypercholesterolaemia (1994/1995), but also after the
publication of national guidelines (1998/1999). Another
rise in treatment rate occurred after 2001. This increase
may reflect an intensified focus on serum cholesterol
levels as one of the most important risk factors for CVD
by healthcare professionals. A similar time trend has
previously been observed in Ireland [8]. In this study,
lipid-lowering drug use increased rapidly after the pub-
lication of the first pivotal trials, but did not meet the
total target population. Additionally, HMG-CoA reduc-
tase inhibitors were initially not prescribed to the pop-
ulation most likely to benefit from them.

Substantial undertreatment of hypercholestero-
laemia has been observed in both primary and sec-
ondary prevention [6, 7, 9-11]. We observed similar
rates in secondary prevention compared with an
English national survey conducted between 1994 and
2001 [7], but others described higher rates of under-
treatment [9, 11]. Ford et al. reported that only 12%
of the United States population >20 years with ele-
vated total cholesterol levels (TC>5.2 mmol I'') were
receiving cholesterol-lowering medication [6]. This
percentage is far lower than the proportion treated for
primary prevention that we present here. One possible
explanation is that our data were obtained from the
third cross-sectional examination of a single subarea
of a national survey. After the first and second round,
abnormalities in blood pressure or cholesterol levels
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Determinants of use of lipid-lowering drugs among
those eligible for primary prevention (A) (n = 239) and
secondary prevention (B) (n = 232). All odds ratios are
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have been reported to a subject’s general practitioner

(GP) if informed consent was obtained. GPs may

have responded to these reports by prescribing cho-

lesterol-lowering drugs. In the general Dutch popula-

tion, treatment rates may therefore be lower than in

this survey. Another explanation for the relatively
high treatment rates in women compared with men,
and in primary prevention compared with secondary

prevention, is that overtreatment may have occurred
in these subgroups.
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o adjusted for demographic variables, cardiovascular risk
factors and medication use.

In both primary and secondary prevention, men
had their serum cholesterol levels more frequently
controlled if they were treated, suggesting a more
aggressive treatment approach in men. Gender differ-
ences in treatment goal attainment have been
reported previously. British data from 17 primary
care groups showed that 43.2% of women treated
with lipid-lowering drugs achieved serum cholesterol
concentrations <5 mmol I'!, compared with 61.9% of
men [12].



In primary prevention, the same subgroups of
patients were undertreated for hypercholesterolaemia
as in the period 1987-1997 [5]. Although the associa-
tion was still strong, male gender, diabetes mellitus and
untreated hypertension were less strongly associated
than in the previous study period, suggesting an
increase in treatment rates in these subgroups. Women
visit their physicians more frequently [13, 14], and may
therefore be more likely to receive lipid-lowering
drugs. Whether all women already treated with lipid-
lowering drugs were eligible for treatment according to
the Dutch guidelines could not be assessed because of
the lack of pretreatment cholesterol levels. As many of
the women treated for primary prevention had a limited
number of other cardiovascular risk factors, overtreat-
ment might have occurred in this subgroup, which
would add to the relative undertreatment of men in pri-
mary prevention.

Undertreatment of hypercholesterolaemia is espe-
cially alarming in patients with Type 2 diabetes melli-
tus, because they are at considerable risk of CVD
[15]. Patients with diabetes mellitus were less fre-
quently undertreated in this study period compared
with the previous study period [5]. Several other stud-
ies have reported an increase in lipid-lowering drug
use among diabetic patients [16, 17]. Although smok-
ing cessation effectively reduces CVD risk [18], smok-
ers are more frequently eligible for lipid-lowering
drug use since they have a high absolute risk of CVD.
Undertreatment of smokers may indicate that physi-
cians do not seem to focus on this important risk fac-
tor or that physicians may be reluctant to initiate lipid-
lowering drug use in patients who continue to smoke.
The undertreatment of patients with multiple cardio-
vascular risk factors may indicate that physicians still
tend to treat patients with high cholesterol levels as a
single risk factor instead of focusing on a multifacto-
rial approach.

Male gender is now strongly positively associated
with treatment in secondary prevention, whereas age is
no longer a determinant. The opposite result was
observed in the English survey conducted between
1994 and 2001 [7]. This survey included earlier years
than presented in the present study. In our previous
study over the period 1987-1997, we also found that
the elderly were less likely to receive treatment.
Patients with a stroke were even more undertreated for
hypercholesterolaemia than patients with coronary
events. This is of major concern since patients with
stroke and TC > 5 mmol I'' are all eligible for choles-
terol-lowering treatment according to the Dutch guide-
lines, and treatment with statins can reduce the risk of
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stroke by approximately 20% according to the results
of a recent meta-analysis [19]. The role of cholesterol
in stroke, however, has been debated vigorously in lit-
erature during the study period [20, 21].

Although results of the MRC/BHF Heart Protection
Study (HPS) and the Anglo-Scandinavian Cardiac Out-
comes Trial-Lipid Lowering Arm (ASCOT-LLA) indi-
cate that HMG-CoA reductase inhibitors are also
efficacious in subjects with average cholesterol levels
[22, 23], our first goal should be to reduce the risk of
patients with a high absolute risk. Implementation of
guidelines on the management of hypercholestero-
laemia should therefore be reinforced. The estimated
number of patients eligible for pharmacological treat-
ment of hypercholesterolaemia in the Netherlands is
300 000-530 000 according to the Dutch guidelines.
The drug costs involved in the treatment of all these
patients based on the current prices of statins would be
approximately €200 million per year, which is less than
the amount of money spent on statins in 2002 €286
million) [24].

The focus on the pharmacological treatment of
hypercholesterolaemia as in the present study should
not hold physicians back from encouraging their
patients eligible for lipid-lowering therapy to initiate
and adhere to dietary changes, as advocated by all
guidelines on the management of hypercholestero-
laemia [2-4], and other lifestyle modifications. How-
ever, HMG-CoA reductase inhibitors substantially
reduce the absolute CVD risk in these high-risk
patients and pharmacological treatment of hypercho-
lesterolaemia is therefore warranted. Any possible
risks associated with the use of HMG-CoA reductase
inhibitors, including myopathy and rhabdomyolysis
[25], are by far outweighed by their beneficial effects
in patients eligible for lipid-lowering therapy accord-
ing to current guidelines [1, 22]. Data on long-term
use of HMG-CoA reductase inhibitors, e.g. >10—
15 years, are necessary to establish long-term safety of
these drugs. Until then, there are no reasons to with-
hold these drugs from patients at high cardiovascular
risk.

This study showed that at present still less than one
out of two persons eligible for lipid-lowering treatment
is treated, and only about one out of six is both treated
and controlled. We should focus on patients at high risk
for cardiovascular events, e.g. those eligible for second-
ary prevention and patients with diabetes or similar high
risk in primary prevention. Otherwise, the benefits of
lipid-lowering drugs will be far less than promised by
clinical trials.

Br J Clin Pharmacol 58:3 315
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