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ABSTRACT

Dyslipaemia is one of the main risk factors in the development of cardiovascular diseases. Currently, there are different
alternatives available (amongst which statins occupy a pre-eminent place), to optimise the treatment of patients at high or very

high cardiovascular risk.

Despite this, the percentage of patients that achieve good lipid control is low. The causes of the mismatch with proposed
objectives include lack of patient adherence and therapeutic inertia.

This review uses available evidence and the latest clinical guides as a basis to assess the pharmacological treatment of dys-
lipaemia in patients with a background of arteriosclerotic vascular disease, diabetes, chronic kidney disease, cardiovascular risk

at 5% calculated by SCORE and familial hypercholesterolaemia.

The treatment of hypertriglyceridemia is also reviewed along with the special consideration that poly-pharmacy deserves
in patients treated with statins, making mention of the treatment of dyslipaemia with HIV infection.
The global assessment of cardiovascular risk is of high priority to adapt treatment to the specific objectives of the c-LDL

for each risk category.

Keywords: prisons; hydroxymethylglutaryl-CoA reductase inhibitors; risk factors; cardiovascular diseases; hypolipidemic

agents; primary prevention; HIV; Spain.
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INTRODUCTION

Dyslipidemia is defined as increased plasma con-
centrations of cholesterol and/or triglycerides, or an
isolated reduction of high-density lipoprotein choles-
terol (c-HDL).

The increase of cardiovascular risk derived from
elevated plasma cholesterol is progressive and conti-
nuous for concentrations over 200mg/dl. Low-density
lipoprotein cholesterol (LDL-c) plays an atherogenic
role while c-HDL acts as a protective factor.

Dyslipidemia is one of the mains risk factors for
coronary artery disease (CAD) and cerebrovascular
disease, correct diagnosis and appropriate treatment
are therefore essential in the prevention of cardio-
vascular disease (CVD). Even though, the rate of
patients that achieve appropriate lipid control, espe-
cially high and very high cardiovascular risk patients,

Text accepted: 30/11/2015

is very low!. CLINICOR? trial, which included 1137
moderate to very high cardiovascular risk patients,
concluded that only 9% gained control over LDL-c
concentrations.

However, the view of clinicians is different since
control of dyslipidemia is frequently overestimated,
as the LIPEDIA? study concludes, where most of the
clinicians interviewed regarding the treatment and
monitoring of diabetic patients considered that over
50% achieve pre-established lipid-lowering targets.
Data from the Hispalipid study show that clinicians
estimate that 40% of their high risk patients have
target LDL-c figures, while when reviewing actual
data only 15% did*. A recently published study® goes
along the same lines of misperception of the clinical
reality and it gathers the opinion of both primary care
clinicians and cardiologists regarding patient follow-
up after acute coronary syndrome (ACS). This same
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study?® takes into account the lack of treatment adhe-
rence as the leading cause for not meeting the targets
over clinical inertia. However existing data suggests
that in high risk patients there is therapeutic inertia in
70% of all cases® a relevant issue since such inertia and
consequent lack of intensive treatment, is associated
to a clearly increased risk of ischemic events.
Therefore, the treatment of dyslipidemia is es-
sential in reducing cardiovascular morbimortality
particularly in high and very high cardiovascular risk
patients and clinicians show an optimistic view of the
degree of lipid control of their patients. Thus the im-
plementation of measures to improve the treatment of
dyslipidemia and adapt it to the targets recommen-
ded by clinical practice guidelines remains a priority.
The latest European guidelines on cardiovascular pre-
vention’, including the consensus document of the
Task Force for the management of dyslipidemias of

the European Society of Cardiology (ESC) and the
European Atherosclerosis Society (EAS) which es-
tablishes several levels of overall cardiovascular risk
with their corresponding LDL-c control objective, as
the recently published “Consensus document of the
Medical Associations in the Autonomous Commu-
nity of Valencia for the clinical-practical management
of dyslipidemia” that also includes the recommended
treatment for each risk category? (see Table 1).

We will now specify the main features of dyslipi-
demia treatment for different types of patients:

1. Patients with known atherosclerotic vascular
disease

European guidelines published in 20118 consider
that patients with a record of myocardial infarction
(MI), acute coronary syndrome (ACS), coronary ar-

Table 1: Levels of total cardiovascular risk, goal LDL-c control levels and recommended treatment for each risk category”.

Lifestyle modifications are the milestone of health promotion and CVD risk reduction.

Level of cardiovascular risk:

Goal LDL-c level*

Treatmen:

Very high CV risk:
— Known cardiovascular disease.
- Type 1 diabetes and TOD#.

Intensive pharmacologic treatment with
statins||. Consider the association of

— Type 2 diabetes plus CVRF and/or TOD <70 mg/dl ezetimibe if goal levels are not met.
— Advanced chronic kidney disease (GF< 60 ml/min/1,73 m?).
- SCORE =2 10%
High CV risk :
—LDL~c > 190 mg/dl, familial dyslipidemia or severe Statins with appropriate lipid-lowering
hypertension capacity to achieve goal levels. If these are
—Type 1 diabetes and/or type 2 diabetes with no CVRF nor <100 mg/dl.  not met with statins, consider the association
TOD. with ezetimibe.
— Moderate chronic kidney disease (GF < 30 ml/min/1.73 m?).
—SCORE 2 5% and < 10%.
Moderate CV risk: <115 me/dl The benefit of statin therapy is greater the
—SCORE 2 1% and <5%. &S higher SCORE punctuation isT.
Low CV risk: NE™.

—SCORE < 1%.

NE**

*: If triglycerides are over 400 mg/dl, non HDL cholesterol guidance is recommended (control goal levels are 30 mg/dl over LDL-c for each

risk category).

+: Coronary artery disease (CAD) or ischemic stroke, periheral artery disease or carotid plaque

+: Target organ damage (TOD).
§: Cardiovascular disease risk factor (CVRF).

||: Intensive pharmacologic treatment = statins that can achieve LDL-c reduction over 50% (atorvastatin 40-80mg/day or rosuvastatin
20-40 mg/day). We must consider that elderly patients, CKD or those on polymedication (macrolides, fibrates...) are at increased risk of

myopathy.

q: Consider risk modifications (feasible from primary care) such as ankle-brachial index, family history, HDL-c.

**: No evidence (NE).
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tery bypass or other arterial revascularization proce-
dure, ischemic stroke, peripheral artery disease (PAD)
or CVD evidenced by any invasive or non-invasive
test are very high cardiovascular risk patients and es-
tablish a LDL-c target of less than 70mg/dl or a re-
duction of basal levels of 50%8. They also recommend
lifestyle modifications including increased physical
activity, weight control and quit smoking. Moreo-
ver, treatment should be initiated with the most ap-
propriate status according to its efficacy and basal
LDL-c and if not contraindicated, at high doses. Fur-
thermore, patients with triglyceridemia >200mg/dl
require non-HDL cholesterol control of <100mg/dI®.

Statins reduce the synthesis of cholesterol in the
liver by inhibiting the activity of HMG-CoA reduc-
tase leading to reduced plasma cholesterol. The CTT
meta-analysis on data from over 170000 participants
of 26 randomized clinical trials'®, established that sta-
tin treatment reduced cardiovascular mortality in 20%
per every 1.0mmol/l (39mg/dl) reduction of LDL-c.
These results are indicative of the fact that clinical
benefit depends on the degree of LDL-c reduction.
Therefore, the election of statin should reflect the de-
gree of LDL-c reduction required to achieve the tar-
get concentration for a particular patient (Table 2)!1-13.
The statins for which a reduction of LDL-c of over
50% on maximum doses are expected are atorvastatin
(80mg/dl) and rosuvastatin (20 mg/dl)® 1.

The benefit of intensive treatment with statins
has been stated in clinical trials such as TNT '* which
compares two lipid-lowering strategies in patients
with CAD: atorvastatin at different doses (80mg vs.
10mg) and concludes that treatment with atorvastatin
80m/day reduces the incidence of myocardial infarc-

tion and both fatal and non-fatal stroke in comparison
with the administration of 10mg/day which reduces
LDL-c to a lesser extent. Moreover, there is evi-
dence on intensive therapy with rosuvastatin achie-
ving further reduction of LDL-c in comparison with
conventional treatment and the regression of aortic
atheromatosis .

In case of not achieving target LDL-c with statins
at maximum doses or in case these are contraindica-
ted, there are other lipid-lowering drugs that can be
combined with the first & Table 3 depicts additional
average changes of the lipid profile achieved by diffe-
rent drugs when combined with statins!”-2L.

Bile acid sequestrants (resins) are usually badly
tolerated and are not indicated in the case of mixed
dyslipidemia since they can increase plasma triglyce-
rides.

Ezetimibe (a selective cholesterol absorption in-
hibitor) has proven its efficacy and excellent clini-
cal tolerability in several trials where it was used in
combination with different statins?>?*. It achieves an
average reduction of 18% added to that of statins the-
refore enabling the achievement of treatment targets
in a larger number of patients. A meta-analysis of 18
randomized clinical trials including 14497 patients has
not concluded significant differences regarding the
appearance of rhabdomyolisis or hepatotoxicity bet-
ween treatment with ezetimibe and statins or statins
in monotherapy?®.

Another meta-analysis 2 concludes that combi-
ning statins with a lower LDL-c reducing capacity
with bile acid sequestrants or ezetimibe can be an al-
ternative to monotherapy with more aggressive lipid
lowering statins among high risk patients intolerant to

6

Table 2:% LDL-c reduction with different doses of statins (modification from: 11-13 and Pitavastatin fact sheet).

Statin 27% 34% 41% 48% 55% 60%
Pravastatin 20 mg 40 mg

Fluvastatin 40 mg 80 mg

Lovastatin 20 mg 40 mg

Simvastatin 10 mg 20 mg 40 mg 80 mg*

Pitavastatin 2mg 4 mg 8 mg*

Atorvastatin 10 mg 20 mg 40 mg 80 mg

Rosuvastatin 5 mg 10 mg 20 mg 40 mg*

* Rosuvastatin 40 mg and Pitavastatin 8 mg are not commercialized in Spain. The use of Simvastatin 80 mg is not recommended nor the pre-

sentation is commercialized

—97 —
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higher doses or those who do not achieve LDL-c goal
levels. The IMPROVE-IT study (inclusion criteria:
stable patients following recent ACS with LDL-c le-
vels <125 mg/dL or < 100 mg/dL if previously treated
with statins) has analyzed in over 18000 patients the
safety profile and cardiovascular benefits of the com-
bination statin/ezetimibe in comparison with simvas-
tatin alone and has proved a significant reduction of
LDL-c in the group receiving ezetimibe (69mg/dl vs.
53 mg/dl) and a moderate yet significant reduction of
the main end point, a composite of death from cardio-
vascular disease, nonfatal myocardial infarction, uns-
table angina, coronary revascularization and nonfatal
stroke, without undesirable effects (gallstones, hepa-
tic disorders, rhabdomyolisis, myalgia and cancer)?.

IMPROVE-IT highlights that regarding secon-
dary prevention, an increased lowering of LDL-c
(from 69 to 53 mg/dl) entails a prognostic benefit at-
tributable to the achieved reduction of LDL-c in the
same line as the regression line that relates cardiovas-
cular events to the achieved level of LDL-c in statin
intervention studies. Moreover it does not detect a
prognostic J-curve effect for LDL-c concentrations
under 30 mg/dl.

The results of this study have practical implica-
tions since they endorse the usefulness of the combi-
ned therapy of statins and ezetimibe to, according to
European guidelines®, reduce LDL-c levels and thus
reduce cardiovascular mortality of very high cardio-
vascular risk patients. A modified therapeutic strategy
has been even suggested from aggressive lipid lowering
statins to aggressive cholesterol lowering treatment?
(Table 4). When reductions of LDL-c between 50 and
60% are required to meet the objectives this can be
managed with more aggressive statins alone (atorvas-
tatin and rosuvastatin) at maximum doses or with sta-

tins with a lower LDL-c reducing capacity added to
ezetimibe. When reductions over 60% are required a
very aggressive lipid lowering treatment is necessary
with atorvastatin or rosuvastatin at maximum doses
and ezetimibe 10mg.

2. Patients with Type 2 diabetes

Most of type 2 diabetes patients are among very
high cardiovascular risk patients and thus LDL-c goal
levels for both type 1 and type 2 diabetes patients are
depicted in Table 1%°.

The main features of dyslipidemia in type 2 dia-
betes patients are: the presence of an excessive amount
of small dense LDL particles with a not excessively
increased concentration of LDL-c, increased plasma
triglycerides and reduced HDL-c. The combination
of these components is known as the atherogenic lipid
triad. Treatment must be aimed at lowering LDL-c as
the main therapeutic objective® without ignoring stra-
tegies aimed at reducing triglycerides and increasing
HDL-c when altered. In order to control atheroge-
nic dyslipidemia optimal control of diabetes must be
optimized together with appropriate control of blood
pressure, the promotion of healthy dietary habits like
the Mediterranean diet, regular physical exercise and
stop smoking” 8.

A comprehensive approach and intensive inter-
vention on all risk factors should be implemented
in everyday clinical practice to reduce the high car-
diovascular morbidity and mortality that diabetic
patients present, as revealed by the STENO study?’.
An observational follow-up study including a cohort
of diabetic patients has concluded that the control of
LDL-c is the most important variable in cardiovas-
cular prevention in these patients and has observed

Table 3: Mean additional changes of lipid profile in patients receiving statin therapy in combination with other lipid-lowering drugs.

Data adapted from”?!

DRUG LDL HDL Triglycerides
Phytosterols -10% 0 —6-9%
Ezetimibe -18% 6% -10%
Resins -15% 5% 15%
Fibrates -8% 10% -36%
Nicotinic acid -14% 16% -20%
Omega 3 0.7% 3.4% -30%
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Table 4: Degree of therapeutic lipid-lowering intensity with statin monotherapy and its combination with ezetimibe?.

Level of therapeutic lipid-lowering intensity

Monotherapy

Therapeutic combination

VERY HIGH INTENSITY (VHI):
LDL-c reduction >60%

Actorvastatin 40-80 + Ezetimibe 10 mg
Rosuvastatin 10-20 + Ezetimibe 10 mg

HIGH INTENSITY (HI):
LDL-C reduction 50-60%

Atorvastatin 80 mg
Rosuvastatin 20 mg

Atorvastatin 20-40 + Ezetimibe 10 mg
Rosuvastatin 10 + Ezetimibe 10 mg
Simvastatin 40 + Ezetimibe 10 mg
Pitavastatin 4 + Ezetimibe 10 mg

MODERATE-LOW INTENSITY (MI-LI)
LDL-C reduction 30-50%

Atorva.10, 20, 30, 40
Rosuvastatin 5, 10
Simvastatin 20, 40
Pitavastatin 1, 2, 4

Pravastatin 40
Fluvastatin 80

Pravastatin 40 + Ezetimibe 10 mg
Pitavastatin 1, 2 + Ezetimibe 10 mg
Fluvastatin 80 + Ezetimibe 10 mg

a higher hospitalization due to cardiovascular di-
sease rate in patients with uncontrolled risk factors
(18.2/1000 persons-year, 95% CI: 16.5-20.2) or only
with HbA1C in the control (16.9, 15.0 to 19.9)*°.

The 4S, CARE, LIPID and HPS studies, although
not specifically designed to evaluate a diabetic popu-
lation, has shown by means of subgroup analysis the
reduction of cardiovascular events in type 2 diabetes
patients under treatment with pravastatin or simvas-
tatin®'-3. Furthermore, another study with atorvas-
tatin 10mg/day exclusively carried out in diabetic
patients, proved a significant reduction of cardiovas-
cular morbid-mortality®®. A meta-analysis of 14 ran-
domized clinical trials with statins in 18686 diabetic
patients reported that a Immol/l (39gm/dl) reduction
of LDL-c further reduced cardiovascular events by
21%, coronary events by 22%, and cerebrovascular
events by 21% and cardiovascular mortality by 13%.
Benefits were independent of initial LDL-c levels.

The use of statins in patients with diabetes or
metabolic syndrome has been controversial after the
results of the JUPITER study, which revealed an
increased rate of new cases of diabetes in the group
that received rosuvastatin 20mg/day. Nevertheless,
although in patients at higher risk of developing dia-
betes the treatment with rosuvastatin was associated
with a 28% increase of diabetes (p=0.01), a total of
134 vascular events or deaths were prevented per
every 54 new cases of diabetes diagnosed’. A meta-
analysis® revealed that statin therapies were associa-
ted with a 9% increased risk of developing diabetes de
novo, even higher with higher doses of statins. Howe-
ver, benefits in terms of reduction of cardiovascular

risk, was 16% with aggressive lipid lowering strate-
gies with statins. Therefore, it seems that cardiovas-
cular benefits associated with statin treatment clearly
outweigh the risk of developing diabetes, even in in-
dividuals at high risk of doing so.

On the other hand, the Japanese J-PREDICT
study carried out in patients with impaired glucose
tolerance*® proves a beneficial effect of pitavastatin
on the appearance of new onset diabetes. The group
which received pitavastatin 1-2 mg/day and lifestyle
modifications experienced 18% reduction of the inci-
dence of diabetes (primary end point) in comparison
with the control group which only received lifestyle
modification advice. This proves that the diabetogenic
effect of statins does not seem a class effect and pita-
vastatin may have a different behavior.

With regard to the use of ezetimibe, subgroup
analysis of the IMPROVE-IT study highlights the
relevant benefit that this has in diabetic patients?.
Another meta-analysis also proves that the lipid-
lowering efficacy of ezetimibe is higher among dia-
betic patients, with significantly higher reductions of
LDL-c, total cholesterol and non HDL-c in compa-
rison with non diabetic patients*!. When goal LDL-
c levels are not achieved in diabetic patients with
maximally tolerated doses of statins, the addition of
ezetimibe may be considered®. The addition of ezeti-
mibe further contributes to improve the percentage
of patients who achieve an appropriate control of
LDL-c*.

If lifestyle modifications and statin therapy do
not achieve goal LDL-c levels and the disorders in-
cluded in the lipid triad are still present, the addition
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of fibrates may be considered due to their effect on
triglycerides (reduction of plasma concentration by
36%) and HDL cholesterol (increase by 10%) (Ta-
ble3). Nevertheless, the FIELD* and ACCORD*
studies did not prove a reduction of cardiovascular
mortality for fenofibrate although it has proven a be-
nefit in the atherogenic dyslipidemia patient subgroup
in a meta-analysis*. European guidelines® conclude
that “fibrates and especially fenofibrate due to its low
myopathic potential are indicated in combined the-
rapy with statins to improve lipid control in patients
with combined atherogenic dyslipidemia, especially
in patients with metabolic syndrome”.

Nicotinic acid is the drug which further increases
HDL-c but the HPS2-THRIVE* study shows that
the benefit-risk balance of the combination niacin/
laropiprant is unfavorable and authorization for the
commercialization of this drug has been suspended.

3. Patients with chronic kidney disease (CKD)

Statin therapy has proven to reduce cardiovas-
cular risk in patients with chronic kidney disease
(CKD)¥. A meta-analysis of 11 clinical trials inclu-
ding 21295 participants concluded that statin therapy
reduced overall mortality (p<0.0001) and both car-
diovascular and cerebrovascular events (p=0.0001 and
0=0.0022 respectively) in CKD not requiring dialysis.
However, the use of statins in CKD patients requiring
dialysis seems less robust since a non significant effect
was concluded on overall mortality and on cerebro-
vascular events, although it did reduce deaths from
cardiac disease (p<0.05) and cardiovascular episodes
(p<0.05)*,

The KDIGO guidelines*? suggest that in adults
with CKD requiring dialysis, treatment with statins
or the combination statin and ezetimibe should not
be initiated, although it is not recommended to inte-
rrupt it in patients who were already receiving this
treatment when dialysis was initiated.

European guidelines on cardiovascular prevention
7 consider that patients with chronic kidney disease
(CKD) and a glomerular filtration rate (GFR) <30ml/
min/1.73m2 as very high risk patients and establish
the same goal LDL-c levels (LDL-c under 70 mg/dl
or at least a 50% reduction of the basal level) as for
patients with a history of atherosclerotic vascular di-
sease (secondary prevention). Moreover patients with
CKD and GFR between 30 and 60 ml/min/1.73m?
are considered high risk cardiovascular risk patients
and goal LDL-c levels are established under 100mg/
dl. In order to achieve an appropriate lipid control,
statin therapy is necessary in most of these cases. The

SHARP study on CKD patients proves that the com-
bination of simvastatin and ezetimibe reduces cardio-
vascular morbid-mortality®.

The choice of statin therapy in CKD patients
should be based on the lipid lowering efficacy and
safety profile since patients with CKD present an
increased incidence of muscle adverse effects. Thus
potential drug interactions should be monitored in
patients who are frequently polymedicated and stat-
ins eliminated mainly by the hepatic route should be
preferred (atorvastatin, fluvastatin and pitavastatin) as
recommended by the European guidelines for the ma-
nagement of dyslipidemia in CKD patients®.

4. High cardiovascular risk primary prevention
patients

Cardiovascular prevention should consider the
overall risk of each individual and act on each car-
diovascular risk factor. The estimation of overall
cardiovascular risk allows taking tailored decisions
according to the risk of each patient. It identifies high
risk patients that would demand earlier and more ag-
gressive interventions than lower risk patients.

The European SCORE project (Systematic Co-
ronary Risk Evaluation) has allowed developing an
estimation system of total cardiovascular risk based
on European clinical practice and considering geo-
graphical differences of that risk. It is a method of
calculating 10 year cardiovascular mortality which
jointly takes into account a series of risk factors (see
Figure 1). The system is based on data from European
cohort studies with 205,178 participants who repre-
sent a follow-up of 2.7 million people per year. Two
different models were estimated, known as high and
low risk, corresponding to countries with high and
low incidence rates of cardiovascular diseases (CVD).
European guidelines’ recommend that Spain uses
SCORE tables adapted to low risk European coun-
tries (Figure 1).

The use of lipid lowering drugs in primary pre-
vention, particularly statins, should consider if the
benefit for cardiovascular prevention is enough to
recommend its use. A meta-analysis® shows that for
individuals with a risk under 10% every 1 mmol/l
lowering of LDL-c (39mg/dl) entails a 5-year abso-
lute reduction of 11 per every 1000 major vascular
events. However, in primary prevention the benefit
of statin therapy is less robust than in other groups
(secondary prevention, genetic dyslipidemias, diabe-
tes). The efficacy of statins is risk-dependant: there is
a higher benefit when the patient’s cardiovascular risk
is higher®2.

— 100 —
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High cardiovascular risk patients are those with
SCORE estimations ranged between 5 and 10% and
therapeutic goal LDL-c levels are set at under 100mg/
dI%, which will mostly require the use of statins with
enough lipid-lowering power as to achieve goal con-
trol levels. If necessary, ezetimibe should be associa-
ted’.

Patients with genetic dyslipidemias such as fami-
lial hypercholesterolemia (FH) (autosomal dominant
disease due to mutations of the LDL receptor gene)
are considered high cardiovascular risk patients and
since this disease is characterized by very high plasma
concentrations of cholesterol and its deposit in seve-
ral tissues, aggressive statin therapy is recommended
(rosuvastatin 20 mg/day, atorvastatin 80 mg/day)
which can be associated to ezetimibe and/or resins to
achieve goal LDL-c levels or get as close as possible’.
Early diagnosis of FH and its treatment with statins
has contributed to reduce the high cardiovascular
morbid-mortality of this population®. Diagnostic
criteria of heterozygous familial hypercholesterole-
mia (MedPed/WHO) are depicted in Table 5. Defi-
nite diagnosis is established with punctuations over
8 points.

We currently count upon new drugs that can
contribute to a wider therapeutic armory for the ma-
nagement of familial hyperlipidemias. Mipomersen
inhibits the production of apo B-100 and has proven a
reduction of LDL-c by 44% in patients with familial
hypercholesterolemia with significantly high LDL-c
in spite of maximally tolerated doses of statins. Ad-
verse effects of this drug include flu-like symptoms,
local reactions at the injection site and elevation of
liver enzymes®. Lomitapide has been evaluated for
homozygous familial hypercholesterolemia; at an
average dose of 40mg/day it reduces LDL-c by 50%
in week 26 of treatment. Gastrointestinal symptoms
were the most common adverse effects®.

PCKS9 inhibitors are human monoclonal antibo-
dies such as evolocumab, alirocumab and bococizu-
mab that inhibit converstase subtilisin/kexin type-9
(PCSK-9) which acts as an inhibitor of cholesterol
LDL receptor. They have proven reductions of LDL-
c of over 50% in different patient groups®. Recently,
the European Medicines Agency (EMA) has recom-
mended the approval of alirocumab and evolocumab
for combined used with statins when target LDL-c
levels are not achieved in patients with primary hy-
percholesterolemia (familial or not) or mixed dysli-
pidemia; or combined with other drugs when statins
cannot be used® %%. They are subcutaneously admi-
nistered every 2 to 4 weeks and have been trialed in
patients treated with maximally tolerated doses of

Figure 1: Score table adapted to low risk European countries for
the estimation of total cardiovascular risk. 10-year cardiovascular
mortality calculus method”.

statins. Alirocumab added to statin therapy at maxi-
mally tolerated doses in a study which included 2341
patients (67% secondary prevention patients), redu-
ced LDL-c by 62% and post hoc analysis evidenced a
reduction of cardiovascular events®. Preliminary re-
sults from a clinical trial with evolocumab including
4465 patients (30% of which secondary prevention)
show similar reduction rates of LDL-c (61%) in com-
parison with conventional lipid-lowering therapies as
well as its capacity to reduce cardiovascular events®.
The tolerance of these subcutaneous drugs has been
excellent, most common effects are associated with
local reactions at the injection site such as erythema,
itching, edema or pain.

5. Patients with hypertriglyceridemia

Non pharmacological measures are specially rele-
vant in the control of hypertriglyceridemia including
alcohol withdrawal, low calorie intake, restriction of
simple sugars and appropriate glucose control in dia-
betic patients. For high and very high cardiovascular

— 101 —
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risk patients, statin therapy is essential to achieve goal
LDL-c levels.

However, in patients with isolated hypertriglyce-
ridemia and appropriate control of LDL-c, the use
of fibrates and/or omega 3 is indicated, particularly
when plasma triglycerides are over 500mg/dl to limit
the risk of pancreatitis.

n-3 fatty acids at around 3 grams/day can be an
alternative for the management of hypertriglyceride-
mia, in the case of fibrate intolerance or contraindica-
tion. However, follow-up of a cohort of patients with
multiple cardiovascular risk factors, daily treatment
with n-3 fatty acids did not cardiovascular mortality
and morbidity®!, and a meta-analysis®? showed no sta-
tistically significant association between the adminis-
tration of n-3 fatty acids and a lower risk of overall
mortality, cardiac death, sudden death, myocardial
infarction or stroke.

6. Polymedicated patients

It is worth considering the potential increase of
adverse effects with the coadministration of statins
metabolized by cytochrome P450 3A4 (atorvastatin,
lovastatin and simvastatin) with other drugs elimina-
ted by the same metabolic route’. The FDA recom-
mends maximum doses of 20mg/day of simvastatin
when administered with amlodipine, ranolazine or

amiodarone and 10mg/day with verapamil or diltia-
zem®.

In case an association of statins and fibrates is
necessary, the risk of myopathy is greater with ge-
mfibrozil and thus its addition to statins should be
avoided. Statins are a substrate for OATP1B1 trans-
porter and gemfibrozil powerfully inhibits it. This
mechanism explains the interaction between cerivas-
tatin and gemfibrozil for which fatal rhabdomyolisis
has been reported and caused the recall of this statin .

Special mention should be made of patients in-
fected by human immunodeficiency virus (HIV).
An adverse effect of antiretroviral therapy, mainly of
protease inhibitors, is the increase of plasma choles-
terol and triglycerides, which strongly contributes to
increase the cardiovascular risk of this population and
entails systematic lipid-lowering treatment.

Highly active antiretroviral therapy (HAART)
prevents the virus from multiplying and thus impro-
ves the control of the disease indefinitely. HAART in-
hibits several enzymes belonging to the CYP family,
particularly the 3A4 isoform which increases adverse
effects with the simultaneous administration of other
drugs eliminated by the same route such as atorvasta-
tin, lovastatin and simvastatin.

A FDA safety communication published in
2012%, classifies pharmacological interactions bet-
ween antiretroviral therapy and statins. Protease
inhibitors can increase plasma concentrations of sta-

Table 5: Diagnostic criteria of heterozygous familial hypercholesterolemia (MedPed/WHO)

Criterio: Puntuaction

1st degree relative with premature CAD and/or 1 degree relative with LDL-c>p95 1
Family record

Ist degree relative with tendon xanthoma and/or > 18 years with LDL-c >p95 2

Premature CAD 2
Clinical record

PVD (cerebral or peripheral) 1

Tendon xanthoma 6
Physical examination

Arcus senilis < 45 years 4

> 330 mg/dl 8

250-329 mg/dl 5
LDL-c (mg/dl)

190-249 mg/dl 3

155-189 mg/dl 1

Definite diagnosis >8; Probable 6-8; Possible 3-5; Non diagnostic < 3.

CAD: coronary artery disease; LDL-c: low density lipoprotein cholesterol.

PVD: Peripheral vascular disease.

— 102 —
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Table 6: Risk of pharmacological interactions between antiretroviral drugs and statins®®.
Statins Antirretroviral Recommended prescription:
Tripanavir + Ritonavir.
Avoid atorvastatin.
Telaprevir.
Lopinavir + Ritonavir. Carefully use the lower dose of atorvastatin.
Darunavir + Ritonavir.
Atorvastatin.
Fosamprenavir.
Maximum dose of daily atorvastatin: 20 mg.
Fosamprenavir + Ritonavir.
Saquinavir + Ritonvir.
Nelfinavir. Maximum dose of daily atorvastatin: 40 mg.
Fluvastatin. No available data.
Protease inhibitors.
Lovastatin. Boceprevir. Contraindicated.
Telaprevir.
Atazanavir + Ritonavir.
Pitavastatin. Darunavir + Ritonavir. No dosage limitation
Lopinavir + Ritonavir.
Darunavir + Ritonavir.
Pravastatin. No dosage limitation
Lopinavir + Ritonavir.
Atazanavir + Ritonavir.
Rosuvastatin. Maximum dose of daily rosuvastatin: 10 mg
Lopinvir + Ritonavir.
Protease inhibitors
Simvastatin Boceprevir. Contraindicated
Telaprevir.

tins and thus increase the risk of myopathy. Table
6 includes FDA recommendations ®, where the as-
sociation between lovastatin and simvastatin and all
protease inhibitors is contraindicated. Atorvastatin
can be used with ritonavir at maximum doses of 20
mg/day if combined with saquinavir, fosamprenavir
or darunovir. Nevertheless, the use of atorvastatin is
contraindicated if ritonavir is combined with tipra-
navir. Anyhow, exhaustive surveillance is encoura-
ged.

Although rosuvastatin is not eliminated by CYO
3%4, an increase of its plasma concentration has been
observed when administered with ritonavir/lopina-

vir. The interaction could be due to the inhibition of
OATP-1B1 transporter, responsible for liver capture
of rosuvastatin and other statins, by protease inhibi-
tors. The FDA recommends in this case maximum
doses of 10mg/day of rosuvastatin®.

Although interaction with protease inhibitors
have not been described with fluvastatin, the FDA
considers that there is not enough data to recommend
its prescription. Instead, the FDA indicated that the
use of pitavastatin or pravastatin with protease inhibi-
tors has no dose limitation. A pharmacokinetic study
carried out on healthy volunteers has not established
the lack of a relevant effect of the combination bet-
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ween pitavastatin and lopinavir/ritonavir on the sys-
temic exposure of this statin®.

With regard to these patients, basal LDL-c levels,
lipid-lowering capacity of each statin and its inte-
ractions with HAART will enable the choice of the
most appropriate strategy to achieve therapeutic goals
in each patient. Lovastatin and simvastatin would be
contraindicated; atorvastatin and rosuvastatin have li-
mitations regarding their prescription while pravasta-
tin and pitavastatin have no dosage limitations and can
be an alternative for these patients, particularly pita-
vastatin which has a higher lipid-lowering power and
thus a greater facility to achieve lipid control goals.

HIV treatment also includes other drugs such
as non-nucleoside reverse transcriptase inhibitors
(NNRTT) such as delavirdine, efavirenz or neviparine
which can interact with most of statins. Rosuvastatin
and Pitavastatin seem the safer drugs in patients un-
der NNRTTs. A NNRTT such as zidovudine does not
present a risk of interaction with statins. Other limi-
tation that should be considered in HIV patients is the
contraindication of the administration of elvitegravir
(integrase inhibitor) with lovastatin and simvastatin.

CONCLUSIONS

Dyslipidemia is one of the main cardiovascular
morbidity and mortality risk factors and our the-
rapeutic actions should be aimed at the overall car-
diovascular risk rather than cholesterol alone. The
introduction of statins as lipid-lowering drugs in the
management of dyslipidemia has been heralded as a
major breakthrough in cardiovascular prevention as
many intervention studies have proven clinical bene-
fits in the reduction of cardiovascular morbidity and
mortality® 8.

Overall cardiovascular risk assessment is relevant
to adapt treatment to specific LDL-c¢ goal levels in
each risk category. The final choice of a specific drug
and its dosage must always take into account conco-
mitant therapies and tolerance, patient clinical state
and preferences, in an attempt to avoid clinical iner-
tia and choose the best therapeutic option and thus
improve adherence. We must not forget that lifestyle
modifications remain the basis upon which cardiovas-
cular prevention and treatment are built.
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