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ABSTRACT
Background: Cardiovascular disease (CVD) is one of the leading causes of death in Belgium.
Current strategies for the prevention and management of CVD focus on reducing low-density
lipoprotein cholesterol (LDL-C) levels. This analysis assessed whether LDL-C goals, recommended
by the European Society of Cardiology (ESC)/European Atherosclerosis Society (EAS) guidelines,
were being achieved in a Belgian study population.
Methods: The cross-sectional, observational, DA VINCI study enrolled patients prescribed lipid-
lowering therapy (LLT) between 21 June 2017 and 20 November 2018. Data for patients from
Belgium were extracted for this country-specific analysis. Primary endpoint was the proportion
of patients who achieved 2016 ESC/EAS risk-based LDL-C goals; attainment of 2019 risk-based
LDL-C goals was evaluated post hoc.
Results: Of 497 enrolled patients, 41% were female and mean age was 68 years. Among sub-
jects with an LDL-C measurement on stabilised LLT, moderate-intensity statin monotherapy was
the most prescribed LLT regimen (59%). Overall, 63% of patients achieved their risk-based LDL-C
goals according to the 2016 ESC/EAS guidelines. Among patients with established ASCVD, risk-
based LDL-C goal attainment was higher in patients with peripheral arterial disease (53%) than
patients with coronary (37%) and cerebrovascular disease (42%). According to the updated 2019
ESC/EAS guidelines, less than half (41%) of patients achieved their risk-based LDL-C goal. The
proportion of primary and secondary prevention patients who achieved 2019 risk-based LDL-C
goals was 59% and 18%, respectively.
Conclusion: These findings reveal a large gap between the LDL-C goals advocated by the ESC/
EAS and the levels achieved in routine clinical practice in Belgium.
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Introduction

In Belgium, cardiovascular disease (CVD) is the leading
cause of death among women and second only to
cancer in men [1]; it is responsible for approximately
20% and 25% of premature deaths in women and
men, respectively [2]. Current strategies for the
prevention and management of CVD focus on reduc-
ing risk factors such as low-density lipoprotein choles-
terol (LDL-C) levels [3]. Randomised clinical trials and

real-world evidence have shown that the reduction of
LDL-C levels using lipid-lowering therapies (LLT)
reduces the risk of CVD [4–7].

The European Society of Cardiology (ESC)/European
Atherosclerosis Society (EAS) guidelines provide rec-
ommendations for optimal LLT use and propose LDL-C
goals for the management of CVD. These guidelines
advise the use of statin regimens (low-, moderate-
or high-intensity) as the first-line treatment to lower

CONTACT Philippe van de Borne philippe.van.de.borne@erasme.ulb.ac.be Department of Cardiology, ULB-Erasme Hospital, 808, route de Lennik,
Brussels, 1070, Belgium
� 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-
nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed,
or built upon in any way.

ACTA CARDIOLOGICA
https://doi.org/10.1080/00015385.2022.2030568

http://crossmark.crossref.org/dialog/?doi=10.1080/00015385.2022.2030568&domain=pdf&date_stamp=2022-04-15
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/00015385.2022.2030568
http://www.tandfonline.com


LDL-C levels [8,9]. In addition, LDL-C goals were set for
different groups of patients based on cardiovascular
(CV) risk profile (low, moderate, high or very high)
[8,9]. The 2016 ESC/EAS guidelines recommended an
LDL-C goal of lower than 100mg/dL (2.6mmol/L) for
patients at high CV risk and lower than 70mg/dL
(1.8mmol/L) for those at very-high CV risk. In compari-
son, even lower LDL-C goals have been set in the
more recent 2019 ESC/EAS guidelines (<70mg/dL
[1.8mmol/L] and <55mg/dL [1.4mmol/L] for those at
high and very high risk, respectively) in comparison
with the 2016 LDL-C goals. Furthermore, the 2019
guidelines advised a goal of at least a 50% reduction
in LDL-C from pre-treatment levels. A sequential thera-
peutic strategy to reduce LDL-C was also proposed:
use of high-intensity statins prescribed up to a max-
imally tolerated dose and subsequent use of combin-
ation therapy with ezetimibe or with a proprotein
convertase subtilisin/kexin type 9 (PCSK9i), if goals are
not achieved [8].

Statins are the most commonly prescribed LLT in
Belgium, with 1.5 million primary care patients treated
with statins in 2016, corresponding to 13% of the total
population and 25% of the population older than
40 years of age [3]. However, despite the use of statin
therapy, approximately 70% out of 531 patients at
very high CV risk did not achieve their risk-based LDL-
C goal of 70mg/dL in a Belgian observational study
(published in 2014) [10]. Similarly, the EUROASPIRE V
survey, which interviewed 8261 patients with coronary
artery disease across 27 European countries, found
that most patients did not achieve their LDL-C goals
[11]. These data suggest that further optimisation of
LLT use in clinical practice is required to achieve the
goals set by the current ESC/EAS guidelines.

Although LDL-C levels have been identified as a
major risk factor for CVD, hypertension and diabetes
are also known to be closely linked with CVD [12,13].
However, the impact of these comorbidities on lipid
control is not well established. Studies have demon-
strated that blood pressure goal attainment among the
Belgian population remains low [14–16]. There is also a
growing number of patients with type 2 diabetes melli-
tus [17]. Given the increasing burden of these risk fac-
tors in Belgium, the association among hypertension,
diabetes and dyslipidaemia warrants further evaluation.

The DA VINCI study provided contemporary data
on rates of LDL-C goal achievement and LLT treatment
patterns across Europe [18]. The aim of this country-
specific analysis was to assess whether risk-based LDL-
C goals were being achieved in Belgian participants
from the DA VINCI study.

Methods

Study design

The cross-sectional DA VINCI study enrolled patients from
primary and secondary care clinics across 18 European
countries. The full study design has been published previ-
ously [18]. Briefly, patients were enrolled between 21
June 2017 and 20 November 2018. There were no formal
study visits; patients were recruited in chronological order
during routine clinic visits, meaning that patients who
met the eligibility criteria were invited to participate on
the study in the order that they were seen in clinic, until
the recruitment target at the study site was fulfilled. Site
selection and site caps were put in place to ensure that
a target proportion was reached of primary prevention
patients (approximately 50% of the overall study popula-
tion) as well as a target ratio of coronary: cerebral: per-
ipheral disease of 1:2:2 among secondary prevention
patients. The following data were obtained from medical
records and at single enrolment visit; patient demograph-
ics, the most recent LDL-C value up to 14months before
enrolment and all LLT history. LDL-C was calculated using
the Friedewald formula as per standard protocols in
European pathology laboratories and it is was not speci-
fied to be fasting (most recent measurement regardless
of fasting status) [18]. The study was designed by the
Academic Executive Committee in conjunction with the
sponsor, Amgen (full protocol available online [ENCePP;
registration no. EU PAS 22075]). The study protocol was
approved by the institutional review board or independ-
ent ethics committee for each site.

For this country-specific analysis, data for 497
patients from 13 care sites in Belgium were extracted
from the DA VINCI study dataset. Patients were cate-
gorised into two subgroups at enrolment: primary and
secondary prevention. Primary and secondary preven-
tion patients were enrolled in a 1:1 ratio. Participants
were considered primary prevention patients if they
had no previous history of CV events upon LDL-C
measurement. For this subset, the 10-year risk of fatal
CVD was calculated using the Systematic Coronary
Risk Evaluation (SCORE) [19] and estimated glomerular
filtration rate (eGFR) at LDL-C measurement. Patients
in the primary prevention subgroup were further cate-
gorised according to their CV risk as low, moderate,
high or very high risk, according to the ESC/EAS
guidelines [8]. Patients who had established athero-
sclerotic cardiovascular disease (ASCVD) documented
prior to LDL-C measurement were considered as sec-
ondary prevention. These patients were categorised
by the investigator according to predominant underly-
ing disease being managed at enrolment (peripheral
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artery, cerebrovascular, or coronary disease) and the
data were analysed accordingly. For this subset, the
10-year risk of the next CV event was calculated at
LDL-C measurement, using the Reduction of
Atherosclerosis for Continued Health (REACH) [20]
score; all patients were considered very high risk.

Eligibility criteria

Full eligibility criteria are available in the DA VINCI
study [18]. Briefly, major inclusion criteria included:
being 18 years of age or older; providing informed
consent; being prescribed LLT at enrolment or within
the previous 12months; and having an LDL-C meas-
urement recorded up to 14months before enrolment
(most recent measurement; not calculated and regard-
less of fasting status) was obtained independently of
participation in a clinical trial). Major exclusion criteria
included: a diagnosis of familial hypercholesterolaemia
(FH) with a history of CV events; comorbidities or per-
sonal circumstances that could affect clinical decision-
making; a positive HIV status; pregnancy or breast-
feeding; participation in an interventional clinical trial
within 6months before the enrolment date; and a life
expectancy of less than 1 year at enrolment.

Aims and outcomes

The aim of this country-specific analysis was to assess
whether risk-based LDL-C goals were being achieved
in Belgian participants from the DA VINCI study.

The primary outcome was the proportion of patients
on stabilised LLT, who achieved risk-based LDL-C goals
recommended by the 2016 ESC/EAS guidelines.
Stabilised LLT was defined as no change in dose or

regimen for at least 28days before LDL-C measurement
(Figure 1). For individuals defined as primary prevention
at LDL-C measurement, 10-year CV death risk was esti-
mated using systematic coronary risk evaluation
(SCORE) and they were categorised as low–moderate,
high, or very high risk according to the ESC/EAS guide-
lines. All patients defined as secondary prevention were
categorised as very high risk. Estimated 10-year CV risk
at LDL-C measurement in established ASCVD groups
was estimated using REACH.

Given that this study was completed before the pub-
lication of the updated 2019 ESC/EAS guidelines, a post
hoc analysis was performed to evaluate the proportion
of patients achieving the LDL-C goals advocated by the
2019 guidelines. Secondary outcomes included the type
of LLT prescribed to patients at the enrolment date.

Statistical analysis

All analyses were descriptive. Continuous variables are
reported as mean and standard deviation (SD) or
standard error for normally distributed data. For cat-
egorical variables, the number and percentage of
patients in each category are reported.

Results

Patient characteristics

Patient characteristics are shown in Table 1. A total of
497 patients (249 primary prevention and 248 second-
ary prevention) were enrolled from Belgium. Mean
(SD) age was 68 (10) years. Mean (SD) systolic blood
pressure was 135 (17) mmHg and diastolic blood pres-
sure was 77 (10) mmHg.

Figure 1. DA VINCI study schema. aPatients were enrolled at a single visit between June 2017 and November 2018. bPatients
who were not stabilised on any LLT or had their LDL-C measurement taken before any LLT was initiated were not included in the
assessment of the primary outcome. ASCVD: atherosclerotic cardiovascular disease; CV: cardiovascular; eGFR: estimated glomerular
filtration rate; LDL-C: low-density lipoprotein cholesterol; LLT: lipid lowering therapy; PP: primary prevention; REACH: REduction of
Atherothrombosis for Continued Health; SCORE: Systematic COronary Risk Evaluation.
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The proportion of patients with hypertension was
70.6% (351/497). Among these patients, mean systolic
blood pressure (SD) was 136mmHg (17) and mean dia-
stolic blood pressure (SD) was 77mmHg (10). In add-
ition, 40.8% (203/497) of patients had type 2 diabetes
mellitus. In this subset of patients, the mean (SD) glu-
cose level was 136mg/dL (43) (7.5mmol/L [2.4]); 105
were primary prevention and 92 were secondary pre-
vention, and their mean (SD) glucose level was 140mg/
dL (46) (7.7mmol/L [2.6]) and 131mg/dL (40)
(7.3mmol/L [2.2]), respectively. Fasting glucose meas-
urement was not mandatory. However, approximately
78% of glucose measurements collected were fasted.

Site characteristics

Of the 13 Belgian sites included in this study, there
were four primary care centres (30.8%) and nine sec-
ondary care clinics (69.2%) (Figure 2). Patients treated
in a secondary care setting were seen by different
types of specialists including cardiologists (30.8% [4/
13]), neurologists (23.1% [3/13]), diabetologists (15.4%
[2/13]) and others (7.7% [1/13]) (Figure 2).

CV Risk profile

Most primary prevention patients, who had evaluable
data for LDL-C measurement, were classified as
patients with moderate CV risk (81.2%) (Figure 3(a)).
Moreover, 11.9% (31/261) and 1.9% (5/261) of patients
were considered high risk and very high risk,
respectively.

The estimated 10-year risk for the next CV event
could be calculated for 204 secondary prevention
patients; approximately half had a predicted CV risk
greater than 30%. Over one-third of patients had a
predicted CV risk greater than 20% (Figure 3(b)). Of
239 secondary prevention patients, who had estab-
lished ASCVD, 38.0% had cerebrovascular disease,
34.0% had peripheral disease and 24.0% had coronary
artery disease (Figure 3(c)).

LLT treatment patterns

At LDL-C measurement, 93.4% (383/410) of patients
received statin therapy, which was the most com-
monly prescribed LLT. The most frequently prescribed
regimen at LDL-C measurement was moderate-inten-
sity statin monotherapy (58.5%) (Figure 4). Out of 184
secondary prevention patients on stabilised LLT, the
majority were receiving moderate- (50.5% [93/184]) or
high-intensity statin monotherapy (36.4% [67/184]).
Only 8.3% of patients were receiving ezetimibe com-
bination therapy and only one patient (0.2%) received
PCSK9i combination therapy (Figure 4).

Attainment of 2016 ESC/EAS guideline LDL-
C goals

Overall, 63.4% of patients achieved LDL-C goals
according to the 2016 ESC/EAS guidelines (Figure
5(a)). Among primary and secondary prevention
patients, 78.8% and 44.6% achieved 2016 LDL-C goals,
respectively (Figure 5(a)). Among these patients with
established ASCVD, risk-based LDL-C goal attainment
was higher in patients with peripheral arterial disease
(52.9%) than patients with cerebrovascular (41.9%)
and coronary (36.5%) disease. (Figure 5(b)). LDL-C goal

Table 1. Baseline characteristics and demographics of the
study population.

All patients (n¼ 497)

Sex, female 204 (41.0)
Age, years, mean (SD) 67.5 (10.2)
Ethnicity, white 469 (94.4)
Systolic blood pressure, mmHg, mean (SD) 135.0 (17.0)
Diastolic blood pressure, mmHg, mean (SD) 76.7 (10.1)
BMI, kg/m2, median (Q1, Q3) 27.9 (25.0, 31.6)
Hypertension 351 (70.6)
Type 2 diabetes mellitusa 203 (40.8)
Chronic kidney disease� grade 3 48 (9.7)
Family history of familial hypercholesterolaemia 18 (3.6)
Diagnosis of familial hypercholesterolaemia 3 (0.6)
Smoking history
Non-smoker 228 (45.9)
Ex-smoker 191 (38.4)
Light smoker 22 (4.4)
Moderate smoker 27 (5.4)
Heavy smoker 25 (5.0)

Data presented as n (%) unless stated otherwise.
aOf the 203 patients with type 2 diabetes mellitus,105 were primary pre-
vention, 92 were secondary prevention and six were categorised as other
vascular secondary prevention i.e. without documented history of vascular
disease at enrolment.
BMI: body mass index; Q: quarterly target value; SD: standard deviation.

Figure 2. Site characteristics and specialities within secondary
care. aA single site can provide different specialities of second-
ary care. Patients were enrolled across 13 sites in Belgium.
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attainment was highest among patients receiving eze-
timibe combination therapy, with approximately three-
quarters of patients achieving their risk-based goal
(Figure 5(c)). Goal attainment was similar between
males (63.3%) and females (63.5%).

Attainment of 2019 ESC/EAS guideline LDL-
C goals

Less than half (41.0%) of patients achieved their risk-
based LDL-C goals, recommended by the 2019 ESC/
EAS guidelines (Figure 5(a)). The proportion of primary
and secondary prevention patients who achieved their
2019 LDL-C goals was 59.3% and 18.5%, respectively.
(Figure 5(a)). Among patients with ASCVD, goal attain-
ment was minimal; only 15.4% of patients with coron-
ary disease were at goal for LDL-C (Figure 5(b)).

Furthermore, less than half of patients met their LDL-C
goals, irrespective of the prescribed LLT (Figure 5(c)).
Goal attainment was similar in patients receiving mod-
erate-intensity statin monotherapy (45.4%) and ezeti-
mibe combination therapy (44.1%). Goal attainment
for males and females was respectively 39.6%
and 42.9%.

Risk-based goal attainment in patients with
hypertension and type 2 diabetes mellitus

Of 351 patients with hypertension, 300 were evaluable
for goal attainment in this subgroup. The proportion
of patients who achieved 2016 and 2019 LDL-C goals
was 64.3% and 39.0%, respectively (Figure 6(A)).
Among patients with type 2 diabetes mellitus, 179
were evaluable for goal attainment. Attainment of

Figure 3. CV risk profile in (a) primary prevention patients by SCORE, (b) secondary prevention patients by REACH, (c) ASCVD
type in secondary prevention patients. aPrimary prevention patients (n ¼ 261) at LDL-C measurement, with a CV risk calculated
using SCORE. bSecondary prevention patients (n ¼ 204) at LDL-C measurement, with data available to calculate the REACH score.
cPatients with established ASCVD (n ¼ 239) at enrolment, who were categorised as very-high risk. dPatients with evidence of ath-
erosclerosis or other manifestations of vascular disease at enrolment. ASCVD: atherosclerotic cardiovascular disease; CV: cardiovas-
cular; LDL-C: low-density lipoprotein cholesterol; REACH: Reduction of Artherothrombosis for Continued Health; SCORE: Systemic
Coronary Risk Evaluation.

Figure 4. LLT treatment patterns at LDL-C measurement. aPatients with stabilised LLT at LDL-C measurement. bEzetimibe combin-
ation: patients who were treated with ezetimibe plus a statin of moderate, high or unknown intensity. cPCSK9i combination:
patients who were treated with PCSK9i plus a statin of low-, moderate-, high-, or unknown intensity; PCSK9i plus ezetimibe or
PCSK9i plus a statin and ezetimibe. dOther LLT: ezetimibe without statin or PCSK9i, PCSK9i without statin or ezetimibe, ezetimibe
plus low-intensity statin, unknown intensity statin without ezetimibe or PCSK9i or other LLTs such as fibrates, fish oil etc. LDL-C:
low-density lipoprotein cholesterol; LLT: lipid-lowering therapy; PCSK9i: proprotein convertase subtilisin/kexin type 9 inhibitor.
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2016 and 2019 LDL-C goals was 70.9% and 48.6%,
respectively (Figure 6(B)). Of 98 primary prevention
patients with type 2 diabetes mellitus who were on
stabilised LLT and thus were evaluable for LDL-C goal
attainment, 85.7% and 69.4% achieved 2016 and 2019
LDL-C goals, respectively (Figure 6(C)). Among 80
evaluable secondary prevention patients with type 2
diabetes mellitus, over half (52.5%) of patients
achieved 2016 LDL-C goals, but only approximately
one-quarter (23.8%) of patients achieved 2019 LDL-C
goals (Figure 6(C)).

LDL-C Levels in patients receiving stabilised LLT
and evaluable for goal attainment

Overall, the mean (SD) LDL-C level in the study popu-
lation was 83.9mg/dL (31.7) (2.2mmol/L). Patients
with hypertension had a mean (SD) LDL-C of
82.8mg/dL (30.6) (2.2mmol/L [0.8]). In the subset of
patients with type 2 diabetes mellitus this was
75.4mg/dL (27.8) (2.0mmol/L [0.7]) overall. The mean
(SD) LDL-C in primary and secondary prevention
patients with type 2 diabetes was 78.4mg/dL (29.2)
(2.0mmol/L [0.8]) and 71.6mg/dL (25.9) (1.9mmol/L
[0.7]), respectively.

Figure 5. Risk-based LDL-C goal attainment in (a) primary and secondary prevention patients, (b) secondary prevention patients
categorised by ASCVD type,a (c) patients categorised by LLT.b. aPatients (n ¼ 410) were receiving stabilised LLT at LDL-C measure-
ment and had data available to assess risk-based goal attainment. bPatients (n ¼ 410) on stabilised LLT therapy and evaluable for
goal attainment. cEzetimibe combination: patients who were treated with ezetimibe plus statin of moderate, high or unknown
intensity. dOther LLT: Patients treated with ezetimibe without statin or PCSK9i; PCSK9i without statin or ezetimibe; ezetimibe plus
statin of low or unknown intensity without ezetimibe or PCSK9i; other LLTs such as fibrates, fish oils, etc. ASCVD: atherosclerotic
cardiovascular disease; LDL-C: low-density lipoprotein cholesterol; LLT: lipid-lowering therapy; PCSK9i: proprotein convertase subtili-
sin/kexin type 9 inhibitor.
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Discussion

More than half of the Belgian participants from the
DA VINCI study (63%) achieved 2016 LDL-C goals.
However, the proportion of patients who would have
achieved LDL-C goals as advocated by the updated
2019 ESC/EAS guidelines were considerably lower
(41%). These results are generally in line with those
observed in the overall European population. In total,
54% of the overall European population attained the
2016 risk-based LDL-C goals and 33% attained their
goal according to the 2019 ESC/EAS guidelines [18].

Among secondary prevention patients, only 19% of
patients would have achieved 2019 LDL-C goals. At
the time of recruitment of this study (2017), moderate-
and high-intensity statin monotherapy was the most
commonly prescribed LLT regimens in both primary
prevention patients at moderate CV risk and in sec-
ondary prevention patients. Notably, the highest pro-
portion of patients who achieved 2016 LDL-C goals
was receiving ezetimibe combination therapy.

The findings of this analysis highlight a marked gap
between the LDL-C goals recommended by the ESC/
EAS and the LDL-C levels achieved in clinical practice
in Belgium. The Dyslipidemia International Study
(DYSIS), a Belgian study, showed that more than half
of all patients (56.2%) did not achieve risk-based LDL-
C goals according to 2011 ESC/EAS guidelines. At that
time, the DYSIS study indicated that despite statin
treatment, lipid abnormalities remained highly preva-
lent, pointing at the need for more aggressive lipid-
lowering treatment [10]. Our findings provide more

recent data to support this and suggest that although
treatment options have evolved, LDL-C levels are still
not well controlled in most patients. A shift in LLT
treatment patterns may be required to be able to
achieve optimal lipid control, as recommended in the
latest ESC/EAS guidelines. Low use of ezetimibe and
PCSK9i can be explained by limited access in only a
subset of patients in Belgium at the time of the study.

The question can be asked whether the most
recent ESC/EAS guidelines have become too strict in
relation to the recommended LDL-C goals. The 2019
guidelines recommend a decrease in the LDL-C goal
from 70 to 55mg/dL for very high-risk patients (i.e.
those with an ASCVD event or other very high-risk
conditions that increase their 10-year risk to a similar
level) [8]. For high-risk patients, it remains at 70mg/
dL. The merits of attaining LDL-C levels of around
53mg/dL compared to 70mg/dl in very high-risk
patients were shown in the IMPROVE-IT study [21]. In
this study evaluating the addition of ezetimibe 10mg
to simvastatin 40mg in post-acute coronary syndrome
(ACS) patients, the overall NNT to prevent one event
was 50. Subgroup analyses showed that NNT further
decreased in patients with risk-enhancing factors such
as diabetes, peripheral arterial disease or for instance
those with prior coronary artery bypass graft (CABG)
[22]. The EAS Task Force recognises that the new LDL-
C goals for high and very-high-risk patients with dysli-
pidaemia are more demanding and cite the data from
DA VINCI, where only one-third of the patients
attained their LDL-C goal according to the 2019 guide-
lines [23]. This taskforce suggests a shift from

Figure 6. Risk-based goal attainment in patients with hypertension and type 2 diabetes mellitus. LDL-C: low-density lipoprotein
cholesterol; T2DM: type 2 diabetes mellitus.
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monotherapy to combination therapies and empha-
sises the need for greater routine use of combination
therapies as the standard of care offering evidence-
based practical guidance for their implementa-
tion [23].

Of note, a higher proportion of patients with per-
ipheral arterial disease achieved their 2016 LDL-C
goals compared with patients with coronary and cere-
brovascular disease. Patients with peripheral disease
have been shown to benefit from the pleiotropic
effects of statins, additional to the reduction of LDL-C.
For instance, statins can result in improvement of
pain-free walking and overall health-related quality of
life, enabling patients to increase physical activity
which could play a role in further reduction of LDL-C
levels [24,25]. Having an active lifestyle and exercise
are key factors that are recommended for CVD man-
agement and have been shown to improve lipid con-
trol [26].

Blood pressure control has been reported to be low
among the Belgian population [14–16]. While there is
no established causal relationship between hyperten-
sion and elevated LDL-C levels, some anecdotal analy-
ses have shown that patients with hypertension are
more likely to have elevated LDL-C levels than
patients with normotensive blood pressure [27,28].
Nevertheless, hypertension was well controlled among
the patients enrolled from Belgium in the DA VINCI
study. Additionally, LDL-C goal attainment was similar
in patients with hypertension compared with the over-
all population. Despite blood pressure parameters
being well controlled, lipid levels remained above-rec-
ommended levels. A possible explanation is that
adequate blood pressure control was achieved with
use of multiple anti-hypertensive medications such as
diuretics and beta-blockers, which can have deleteri-
ous effects on the lipid profile [29].

Patients with type 2 diabetes were overrepresented
in this study (40%). Diabetes is an important risk factor
for ASCVD. Patients with type 2 diabetes have an at-
least moderate risk and a minimum LDL-C target
<100mg/dL (2019 ESC/EAS guidelines [8] and for
those with risk-enhancing factors even lower targets,
and are thus more likely to be offered lipid-modifying
therapy and eligible for enrolment. In addition, a num-
ber of study sites specialised in diabetology (20/128
site overall, and 2/9 sites within Belgium). Patients
with type 2 diabetes mellitus showed better goal
attainment, with a lower mean LDL-C, than the overall
population. It should be noted that in Belgium,
patients with type 2 diabetes are followed in a care
program integrating primary care and annual visit

with specialists. In a recent evaluation of the effective-
ness of this care program, it was found that the qual-
ity of care for type 2 diabetes patients evaluated using
the intermediate health outcome parameters
increased. A higher percentage of patients had con-
trolled blood pressure, lower LDL cholesterol and
HbA1c after inclusion in this care program for type 2
diabetes [30].

This analysis has some limitations that should be
discussed. The primary DA VINCI study, from which
these data were extracted, is a cross-sectional study in
which a longitudinal follow-up of the enrolled patients
was not carried out. Some patient groups such as
those receiving ezetimibe combination therapy had a
low sample size, which should be considered when
interpreting results. Baseline LDL-C levels were not
recorded and thus, it was not possible to quantify
whether patients achieved a 50% reduction in LDL-C
levels from the untreated state, as recommended by
the 2019 ESC/EAS guidelines. Baseline LDL-C levels,
clinician bias in prescribing LLTs and local prescribing
restrictions at the time the study was carried out
could have had an impact on the levels of goal attain-
ment observed. Finally, sites that participate in regis-
tries do not necessarily reflect the practices of those
who don’t. These sites tend to be more interested in
research and in LLT, so perhaps manage patients bet-
ter. As such the findings may not reflect the ‘worse
cases scenario’.

Conclusions

The findings of this real-world cross-sectional study
highlight the need for change in clinical practices for
the management of dyslipidaemia in Belgium. This
study raises awareness of the burden of dyslipidaemia
and stresses the importance of optimising LLT regi-
mens used in Belgium to achieve recommended LDL-
C goals.
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