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Summary

Objective: Lipid lowering therapy represents a corner-
stone of secondary prevention in patients with coro-
nary heart disease (CHD). Current national and inter-
national guidelines on the use of lipid lowering therapy
recommend a lowdensity lipoprotein cholesterol (LDL-C)
target level of less than 2.6 mmol/l in patients with
CHD. The aim of the present survey was to assess
whether lipid management is performed according to
current guidelines in outpatients with CHD and prior
myocardial infarction in Graubuenden, Switzerland.

Patients and methods: In the summer of 2009, a
questionnaire regarding lipid management was sent to
all office-based general practitioners/internists in
Graubuenden, caring for any of the 389 patients who
had suffered from an acute myocardial infarction and
had been treated at the Kantonsspital Graubuenden in
the years 2006–2009. In autumn 2009, we sent a re-
minder letter to those general practitioners/internists
who had not yet replied to our first letter.

Results: At least one questionnaire was returned
by 114 of 128 contacted general practitioners/intern-
ists. Completed questionnaires were available for 313
of the 389 patients (80%). Of these, 231 (74%) were
men and 82 (26%) were women. A total of 287 (92%) pa-
tients were prescribed a lipid lowering drug. Of these,
284 patients (91% of the study population) were treated
with a statin. An LDL-C level <2.6 mmol/l was reached
in 75% of the patients. No difference in the prescription
rate of lipid lowering drugs and the achievement of tar-
get lipid levels was observed between men and women.

Conclusions: The results of our representative sur-
vey demonstrate that the majority of patients with
CHD and prior myocardial infarction in Graubuenden
are treated according to current guidelines. However,

despite these encouraging results,
target lipid levels are still not
reached in about one fourth of all
patients, suggesting a potential for
further improvement of lipid man-
agement in patients with CHD and
a history of myocardial infarction.
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Introduction

Dyslipidaemia represents one of the major risk factors
for cardiovascular disease [1]. In the last two decades,
a large number of outcome-based clinical trials have
convincingly demonstrated that lowering cholesterol
levels – particularly with statins – leads to a signifi-
cant reduction of the risk of developing cardiovascular
disease in various populations [2, 3]. Moreover, lipid
lowering therapy was shown to significantly reduce the
risk of cardiovascular events in patients with already
established cardiovascular disease, including those
with coronary heart disease (CHD) who are considered
to be at high risk for cardiovascular events [2, 3].

Based on current evidence, American, European
and other societies have published guidelines on the
prevention of cardiovascular disease which include
recommendations for lipid management in the setting
of primary and secondary prevention [4–7]. Consist-
ently, all these guidelines recommend a target low den-
sity lipoprotein cholesterol (LDL-C) level <2.6 mmol/l
to be achieved in high-risk patients such as those with
established CHD. Notably, recent surveys indicated
that adherence to these guidelines has improved in the
last years in various European countries [8, 9]. In Swit-
zerland, a national survey on the prescription of cardio-
vascular drugs among outpatients with CHD had been
performed in the years 2000/2001 [10]. Although this
survey demonstrated that evidence-based prescription
of lipid lowering drugs had improved compared to for-
mer surveys, this study also revealed that lipid lower-
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acute myocardial infarction and had undergone coro-
nary angiography at the Kantonsspital Graubuenden
between March 1, 2006, and February 28, 2009. In
autumn 2009, we sent a reminder letter to those gene-
ral practitioners/internists who had not yet responded
to our first letter.

The questionnaire included the following ques-
tions:
1. Does the patient currently take a lipid lowering

drug? (If yes, which one? If no, why not?)
2. How often do you measure serum lipid values in

your patients with CHD?
3. When did you last measure serum lipid values in

the present patient and what were the serum lipid
values at that time (total cholesterol, LDL-C, high
density lipoprotein cholesterol (HDL-C), triglyceri-
des)?

4. Did the patient develop side effects to lipid lower-
ing therapy at any time? (If yes, which one? If yes,
what were the consequences?)

5. Did you perform any specific counselling regarding
improvement of the patient’s lifestyle (e.g. nutri-
tion, weight loss, physical activity, smoking cessa-
tion)?

6. Do you believe that your specific counselling regar-
ding improvement of the patient’s lifestyle was
successful?

7. Do you believe that your time and effort for specific
counselling regarding improvement of the patient’s
lifestyle was worthwhile?

8. What do you believe are the reasons for not reach-
ing target lipid values in CHD patients in general
practice?

Statistical analysis

Descriptive statistics were used to assess frequencies
of specific parameters in the study population. Mean
values ± standard deviation (SD) and proportions of
the patient characteristics were calculated. For sex
comparison we used t-test for numerical variables and

chi2 test for nominal variables. Sta-
tistical analyses were done by us-
ing PASW Statistics 18, Version
18.0.0 (SPSS Inc., Chicago, IL,
USA). A p-value of <0.05 was con-
sidered statistically significant.

Results

At least one questionnaire was re-
turned by 114 of all 128 contacted
primary care physicians (89%). By
December 2009, a total of 323 ques-
tionnaires had been returned, cor-
responding to a return rate of 83%.
Of these patients, 10 (3%) had died

ing drugs were still underused and that target LDL-C
levels were not reached in a considerable proportion of
Swiss outpatients with CHD in general practice. Since
then, Swiss national guidelines on the prevention of
atherosclerotic disease were published by the Swiss
Working Group for Lipids and Atherosclerosis (AGLA)
and the Swiss Society of Cardiology (SGK) in 2005 [11].
However, it is unknown whether the implementation
of these guidelines was associated with an improve-
ment of lipid management in high-risk outpatients in
Switzerland.

Thus, the aim of the present study was to assess
the current quality of lipid management in high-risk
patients, that is, patients with known CHD and a his-
tory of myocardial infarction, in general practice in
Graubuenden, Switzerland.

Methods

In the summer of 2009, a questionnaire regarding lipid
management was sent to all office-based general prac-
titioners/internists in Graubuenden, caring for any of
the 389 resident patients who had suffered from an

Table 1
Patient characteristics of the study population.

Characteristics All

(n = 313)

Men

(n = 231)

Women

(n = 82)

p-value

♂ vs ♀

Age (years) 65 ± 11 64 ± 11 68 ± 9 0.008

Total cholesterol (mmol/l) 4.2 ± 1.0 4.1 ± 0.9 4.3 ± 1.1 0.067

LDL cholesterol (mmol/l) 2.1 ± 0.9 2.1 ± 0.8 2.1 ± 0.9 0.907

HDL cholesterol (mmol/l) 1.3 ± 0.4 1.2 ± 0.4 1.5 ± 0.4 <0.001

Triglycerides (mmol/l) 1.6 ± 0.8 1.6 ± 0.8 1.5 ± 0.9 0.507

Data are presented as mean ± SD. LDL = low density lipoprotein; HDL = high density
lipoprotein. Total cholesterol levels were available in 307 patients, LDL and HDL choleste-
rol levels as well as triglycerides were reported in 256 patients.

Figure 1
Statin compounds prescribed in patients with statin therapy.
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LDL-C and triglycerides were simi-
lar among both sexes (table 1). The
average time interval between the
index myocardial infarction and
the completion of the questionnaire
was 24 ± 10 months (range: 5–43
months).

A total of 287 patients (92%)
had a lipid lowering drug pre-
scribed to them (table 2). Of these,
99% used a statin, resulting in an
overall statin use of 91% (table 2,
fig. 1). Ezetimibe was only used by
a minority of patients and fibrates
or nicotinic acid were not pre-
scribed in our population. The pre-
scription rate of lipid lowering
drugs was independent of the num-
ber of risk factors present in an in-
dividual (fig. 2). The reason for not
prescribing a lipid lowering drug
was reported in 25 of 26 patients
without lipid lowering therapy. In

9 individuals, lipid lowering therapy was deemed un-
necessary because lipid levels were considered to be in
the therapeutic range without therapy. This decision
was based on a fasting LDL-C level <2.6mmol/l in 4 pa-
tients and on a fasting total cholesterol level <5.0
mmol/l in 4 patients. However, 1 of these patients was

not prescribed lipid lowering ther-
apy although his LDL-C and total
cholesterol levels were above the
target values (3.7 mmol/l and 5.3
mmol/l, respectively). Malcompli-
ance, prior side effects to lipid low-
ering drugs and comorbidities were
the reasons for not prescribing li-
pid lowering therapy in 7, 5 and 4
patients, respectively. The pre-
scription rate of lipid lowering
drugs did not depend on the time
interval between the index event
and the completion of the question-
naire (data not shown).

In the present survey, lipid lev-
els were available for 307 patients.
In these, total cholesterol and cho-
lesterol subfractions were reported
in 256 patients (83%), whereas
only total cholesterol (but not cho-
lesterol subfractions) was reported
in 51 individuals (17%). Of the indi-
viduals with reported total choles-
terol values, 82% had a total cho-
lesterol level <5.0 mmol/l, while
68% achieved a total cholesterol
level <4.5 mmol/l (table 3). Of the

since the index event. Thus, questionnaires regarding
313 patients (80% of the entire study cohort) were in-
cluded in the final analysis. Of these, 231 (74%) were
men and 82 (26%) were women. Male patients were
younger, had lower average HDL-C levels and tended
to have lower total cholesterol levels, whereas levels of

Table 2
Lipid lowering therapy in the study population.

Lipid lowering drug All

n (%)

Men

n (%)

Women

n (%)

p-value

♂ vs ♀
Any lipid lowering drug 287 (92) 213 (92) 74 (90) 0.642

Statin 284 (91) 211 (91) 73 (89) 0.513

Ezetimibe* 12 (4) 8 (3) 4 (5) 0.520

Fibrate 0 0 0 –

Nicotinic acid 0 0 0 –

* Of the patients taking ezetimibe, 10 (6 men, 4 women) were prescribed a statin/
ezetimibe combination therapy.

Table 3
Achievement of target lipid levels in the study population.

Cholesterol target level All

n (%)

Men

n (%)

Women

n (%)

p-value

♂ vs ♀
Total cholesterol

<5.0 mmol/l 251 (82) 188 (83) 63 (79) 0.406

<4.5 mmol/l 208 (68) 155 (68) 53 (66) 0.781

LDL cholesterol

<2.6 mmol/l 191 (75) 136 (72) 55 (81) 0.195

<2.0 mmol/l 131 (51) 94 (50) 37 (54) 0.573

LDL = low density lipoprotein. Total cholesterol levels were available in 307 patients,
LDL cholesterol levels were reported in 256 patients.

Figure 2
Prescription rate of lipid lowering drugs according to the individual number of classical cardio-
vascular risk factors (dyslipidaemia, arterial hypertension, diabetes mellitus, smoking, family
history of premature coronary heart disease). p = 0.326.
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Figure 3
Time interval of lipid measurements in the study population.

Figure 4
Reported side effects of lipid lowering therapy in the study population.
“Transaminases” denotes elevation of liver transaminase levels above
the upper limit of normal.

Partly
n=68 (26%)

No
n=21 (8%)

Yes
n=155 (58%)

Unknown
n=21 (8%)

A

B

Figure 5
Proportions of the success rate (A) and the worthiness (B) of specific
counselling regarding measures for lifestyle improvement as estimated
by the participating primary care physicians. (A) depicts the frequency
of the answers to the question: “Do you believe that your specific
counselling regarding improvement of the patient’s lifestyle was suc-
cessful?” and (B) depicts the frequency of the answers to the question:
“Do you believe that your time and effort for specific counselling
regarding improvement of the patient’s lifestyle was worthwhile?”.

Figure 6
Reasons for not achiev-
ing target lipid levels in
patients with coronary
heart disease in general
practice as considered by
the participating primary
care physicians.
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pid levels were not met in a considerable proportion of
patients with established CHD in Switzerland [10]. At
that time, for example, only 63% of all patients with
CHD were prescribed lipid lowering drugs and 60%
had serum lipid levels above the intervention cut-
off according to the former 1999 Swiss recommenda-
tions, which were less strict than current recommenda-
tions and included the presence of two of the following
three criteria: total cholesterol >5.0 mmol/l, LDL-C
>3.0 mmol/l, and total cholesterol/HDL-C ratio >5 [11,
12]. Although lipid management was slightly better
within a subset of patients with a history of myocardial
infarction or coronary revascularisation in 2000/2001
(prescription of lipid lowering drugs in 82%, total cho-
lesterol >5 mmol/l in 56%), our data suggest that lipid
management of patients with CHD has improved dur-
ing the last decade in Switzerland. Notably, our results
also indicate that the prescription rate of lipid lowering
drugs and the achievement of target lipid values are
similar in both sexes.

The EUROASPIRE I, II, and III surveys assessed
risk factor management in CHD patients in various
European countries in 1995/1996, 1999/2000, and
2006/2007 [8, 9]. In this programme, a gradual im-
provement of the prescription rate of lipid lowering
drugs and of lipid control could be observed over time.
In the EUROASPIRE III survey, 89% of all patients re-
ceived a lipid lowering drug, which was a statin inmost
cases (87% of all patients). Thus, the prescription rates
of lipid lowering drugs and statins (92% and 91%, re-
spectively) found in the current survey are comparable
with those in other European countries.

The prevalence of a total cholesterol level
<5.0 mmol or <4.5 mmol/l and of an LDL-C level
<2.6 mmol/l was 72%, 54% and 53% in the EURO-
ASPIRE III survey [8, 9]. In our survey the respective
proportions were 82%, 68% and 75%. Therefore, our re-
sults compare well with those of the EUROASPIRE III
survey. However, despite these favourable results, it
needs to be emphasised that still one quarter of all our
patients with a history of myocardial infarction had an
LDL-C level above the recommended target level of
<2.6 mmol/l.

Recent evidence has suggested that lowering LDL-C
levels below currently recommended targets results in
improved outcomes [13]. Thus, advocates of a “lower is
better strategy” propose an LDL-C goal of <2.0 mmol/l
as a therapeutic option in patients who are considered
to be at very high risk [13, 14]. In our survey, about half
of all patients had LDL-C values <2.0 mmol/l. This
demonstrates that achievement of LDL-C levels below
the current intervention cut-off is feasible in a consid-
erable proportion of outpatients with CHD.

A minority of our patients were not prescribed a li-
pid lowering drug. In some patients, therapy was with-
held because their lipid levels were considered to be in
the target range without therapy. However, this deci-

patients with reported LDL-C values, 75% achieved the
target LDL-C level <2.6 mmol/l and 51% had an LDL-
C level <2.0 mmol/l (table 3). According to the partici-
pating primary care physicians, lipid levels were as-
sessed at least once per year in 95% of all patients
(fig. 3).

Side effects of lipid lowering therapy were reported
in 38 patients (12% of the study population). In one pa-
tient abdominal pain occurred in response to ezetimibe,
whereas all other side effects were observed under sta-
tin therapy. Myalgia (i.e., muscle pain without a rise in
the creatine kinase concentration to greater than ten
times the upper limit of normal) was the most common
side effect reported (fig. 4). To our knowledge, however,
no case of myopathy (i.e., any muscle symptom – pain,
tenderness, or weakness – accompanied by a creatine
kinase concentration greater than ten times the upper
limit of normal) was observed in our population. Side
effects led to a change in lipid lowering therapy in 25
patients (8% of the study population) and to a discon-
tinuation of lipid lowering therapy in 8 patients (3% of
the study population). In 5 patients (2% of the study
population), lipid lowering therapy was continued de-
spite the side effect.

A total of 197 patients (63%) participated in a
cardiac rehabilitation programme after the index
event. In these patients, the prescription rate of lipid
lowering drugs was significantly higher than in those
who did not participate in such a program (94% vs 87%;
p = 0.023). However, average LDL cholesterol levels
did not differ among patients who participated in a car-
diac rehabilitation programme and those who did not
(2.1 ± 0.8 mmol/l vs 2.2 ± 0.9 mmol/l, p = 0.555).

A total of 271 out of all included patients (87%)
were given some kind of specific counselling with re-
gard to measures for lifestyle improvement by their
primary care physicians in the course of their disease.
Notably, such counselling was considered to be at least
partly successful and worth the effort and time by the
participating physicians in the majority of patients
(fig. 5).

According to the participating primary care physi-
cians, lack of patient compliance was regarded as the
most important reason for not achieving the lipid
targets in outpatients with CHD in general practice
(fig. 6).

Discussion

The present survey assessing lipid lowering therapy
among outpatients with CHD and a history of myocar-
dial infarction demonstrated that current lipid man-
agement is performed according to national and inter-
national guidelines in themajority of affected individu-
als in Graubuenden, Switzerland.

A nation-wide survey in 2000/2001 had shown that
lipid management was insufficient and that target li-
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not reported in a minority of the patients, however this
is unlikely to affect the overall findings of our survey.
Thirdly, our survey was limited to individuals with a
history of myocardial infarction, which represents a
subset of very high risk CHD patients, whomay particu-
larly benefit from optimal lipid management. Thus,
our results must be interpreted with caution and may
not apply to all CHD patients. Indeed, a recent Swiss
survey on cardiovascular risk management in daily
practice indicated that lipid management is insuffi-
cient in patients at risk for cardiovascular events
with only 71% of those considered to be at high risk
(PROCAM score >20% or known CHD or known diabe-
tes mellitus) being treated and only 37% reaching an
LDL-C level <2.6 mmol/l [19]. However, in this survey,
only 47% of all included high risk patients had known
CHD and no information was given regarding the pro-
portion of patients with prior myocardial infarction.
Thus, given the results of our survey, it may be specu-
lated that a history of myocardial infarction is associ-
ated withmore consequent lipidmanagement in outpa-
tients with CHD.

In conclusion, the results of our representative sur-
vey demonstrated that the majority of patients with
CHD and prior myocardial infarction were treated ac-
cording to current national and international guide-
lines in Graubuenden, Switzerland. However, despite
these encouraging results, target lipid levels are still
not reached in about one fourth of all patients suggest-
ing a potential for further improvement of lipid man-
agement in patients with CHD and a history of myocar-
dial infarction.

The authors are indebted to all participating col-
leagues in private practice for their efforts and contri-
bution.
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