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These findings suggest that lipid-lowering therapy can improve coronary arterial tone, vasomotor response to dynamic
exercise, and, potentially, stabilize the coronary atherosclerotic plaque in patients late after PTCA, 21The final
explanation for the differences in the angiographic and clinical benefit with lipid-lowering therapy is that.

Diaconu , FESC Peripheral artery disease PAD is a manifestation of systemic atherosclerosis and is associated
with high mortality due to cardiovascular events. As lipid-lowering therapy has proven its efficiency in the
treatment of patients with PAD, current European guidelines recommend statin treatment for all patients with
PAD. Statins are beneficial in preventing cardiovascular events in these patients and, due to their pleiotropic
effects, can also increase the functional capacity and lower the risk of adverse limb outcome. Recent data
indicate a major paradigm shift: In this paper, we discuss lipid management strategies in patients with PAD.
Aortic Disease, Peripheral Vascular Disease, Stroke Introduction Peripheral artery disease PAD is a
manifestation of systemic atherosclerosis and is therefore associated with an increased cardiovascular risk [1].
Patients with PAD often have simultaneous coronary artery and cerebrovascular disease, with high
cardiovascular morbidity and mortality. Although coronary artery disease and peripheral artery disease share
the same risk factors, there are considerably fewer studies concerning risk factor modification in peripheral
artery disease than in coronary artery disease. However, risk factor modification is of the outmost importance
if we consider the fact that the mortality risk is also increased in patients with PAD without co-existing
coronary artery disease and in asymptomatic patients with PAD diagnosed through routine screening [2,3].
These observations should raise awareness about the high prevalence of PAD, the large number of
undiagnosed cases of PAD and its importance as an indicator of systemic atherosclerosis. Therefore, routine
ankle-brachial index ABI measurements should be used in order to identify patients with high cardiovascular
risk and risk factor reduction should be implemented early after the diagnosis has been established. Another
major concern regarding patients with PAD is impaired quality of life due to symptoms of claudication, rest
pain or risk of limb loss. Although the symptoms in patients with PAD worsen in time, with a decline of
functional capacity, severe peripheral complications in these patients are relatively infrequent compared to
cardiac complications. Long time symptomatic patients are more likely to receive intense medical treatment
and are candidates to lower-extremity peripheral revascularization, which makes critical limb ischemia and
amputations rare events. The number of these complications seems to be higher, though, in patients who
associate chronic kidney disease or diabetes. For patients with PAD, aggressive risk factor modification is the
first approach to be considered, followed by early intensive medical therapy. In clinical practice, the major
questions to be addressed regarding lipid-lowering therapy in patients with PAD are: Which are the strategies
to be used for lowering the cardiovascular risk? What are the clinical benefits of lipid-lowering treatment in
PAD? Which lipid fractions should be targeted? How low is low enough? What should be monitored during
statin therapy? Reduction of cardiovascular risk Among cardiovascular risk factors, dyslipidemia especially
high LDL cholesterol predicts the risk of cardiovascular events, so an attempt to reduce cardiovascular
mortality and morbidity in patients with PAD should include lipid-lowering therapies. Diet is the first step for
lowering serum cholesterol, along with statin therapy, which is mandatory. Although other lipid-lowering
therapies have been tested, some of them being relatively successful concerning the stabilization of
atherosclerotic lesions, the improvement of symptomatology or the reduction of cardiovascular risk, the
benefits of statin therapy are multiple, so statins represent, so far, the standard therapy for primary and
secondary prevention of cardiovascular disease. Simvastatin treatment reduced the rate of first major vascular
events in patients with PAD without pre-existing coronary disease, and also prevented the occurrence of
subsequent events. Interestingly, this risk reduction was independent of the severity of pre-existing peripheral
arterial disease: Improvement of quality of life Regarding functional capacity, lipid-lowering therapy has also
proved to be beneficial, multiple studies showing an improvement of walking performance and claudication.
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The same Cochrane meta-analysis mentioned above showed the impact of different lipid-lowering drugs on
PAD symptoms [4]. Although there was not a significant change of ABI after lipid-lowering treatment, an
improvement in the total walking distance and pain-free walking distance was observed. The results of
POSCH Program on the Surgical Control of the Hyperlipidemias showed that cholesterol reduction by partial
ileal bypass surgery leads to a reduction in the development of clinically evident PAD and of ABI values,
although no changes were observed in the peripheral arteriograms after a mean follow-up period of 10
years[5]. This study demonstrated the beneficial effects of statins in slowing the process of atherosclerosis, no
matter its location, by also reducing the incidence of carotid bruits and of new or worsening angina. In
addition, simvastatin treatment showed improvement in total walking distances and pain-free walking
distances in two other studies [7,8]. Moreover, these effects proved to be significant even at the 3 months
evaluation [7]. However, the benefits seem to be higher with long-term treatment. A placebo-controlled study
by Aronow et al showed an improvement in the pain-free walking time of 54 sec after 6 months and 95 sec
after one year, supporting the long-term intensive statin treatment in patients with PAD [8]. Although
simvastatin was the most common used statin in studies of PAD, it appears that atorvastatin can also improve
the symptomatology of patients with PAD [9]. As expected, a significant reduction in total cholesterol,
LDL-cholesterol and triglycerides levels was noticed, as well as a significant increase in HDL-cholesterol in
both arms receiving atorvastatin without a significant difference between these two dosing arms , compared to
the placebo group. Pleiotropic effects of statins The beneficial impact of statins in patients with PAD is
explained not only by their lipid-lowering properties, but also by their pleiotropic effects. Statins play an
important role in stabilization and regression of atherosclerotic lesions, a fact supported by studies that used
imaging methods. Although peripheral artery atherosclerosis appears to be a marker of systemic
atherosclerosis, the evolution of atherosclerosis in peripheral arteries showed a poor correlation with the
evolution of atherosclerosis in coronary arteries. This observation demonstrates the great variability in
atherosclerosis not only in different individuals, but also in different locations in the same patient. This rapid
effect was attributed to the anti-inflammatory properties of statins. Besides stabilization and regression of
atherosclerotic plaques, statins were shown to reduce inflammation reflected in lower levels of hs-CRP,
fibrinogen, serum neutrophils which, in patients with PAD, correlates with better survival and event-free
survival rates mean follow-up period of 21 months [12]. Therefore, one of the most important mechanism by
which statins improve the outcome in atherosclerotic patients may be the reduction of vascular inflammation.
Furthermore, statins were shown to improve the endothelial dysfunction and the reduced levels of nitric oxide
associated with dyslipidemia, which, in turn, leads to an improvement of blood flow in the microcirculation
[13]. However, the impact of statin treatment on vasodilation through increasing the nitric oxide in lower
extremity arteries has not been assessed yet in large studies. Non-statin lipid-lowering therapy Although data
from the Framingham Study indicated that the lipid profile of patients with PAD is that of metabolic syndrome
high level of triglycerides and low level of high-density lipoprotein [14], the impact of lowering the other lipid
fractions in patients with PAD has been studied less than the effect of lowering the LDL-cholesterol LDL-C
level. A study evaluated the effect of benzafibrate on cardiovascular events in patients with PAD and
demonstrated a significant reduction in triglycerides level by However, the clinical benefits were not as
satisfactory. Benzafibrate treatment showed a reduction in the incidence of non-fatal coronary events, but
failed to prove any benefits regarding coronary heart disease and stroke. Colestipol plus niacin in the
Cholesterol Lowering Atherosclerosis Study CLAS also led to a decrease of serum triglycerides and an
increase of high-density lipoprotein cholesterol HDL-C , along with a decrease in LDL-C, which correlated
with a slower progression of atherosclerosis in femoral arteries, although less marked than expected,
considering the previous results in coronary artery disease [16]. One study tried to evaluate the evolution of
atherosclerotic plaques in the superficial femoral artery by using magnetic resonance imaging in patients with
PAD, treated with statin or statin plus ezetimibe. Statin initiation, with or without ezetimibe, proved to stop
the progression of atherosclerosis. These results correlate with those of a different study which compared the
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effects of niacin added to statin to ezetimibe added to statin therapy [18]. Although the combination of
ezetimibe plus statin led to a greater reduction in LDL-C, the use of niacin in addition to statin led not only to
a rise in HDL-C, as expected, but also to a significant reduction in cardiovascular events and regression of
carotid intima-media thickness over a follow-up of 14 months. On the contrary, there was a paradoxical
increase in the carotid intima-media thickness in patients with lower LDL-C levels among those treated with
ezetimibe. Although this study did not assess peripheral arteries, it seems that ezetimibe does not reduce the
cardiovascular risk and does not prevent the progress of disease in patients with PAD. Monoclonal antibodies
that inhibit proprotein convertase subtilisin-kexin type 9 PCSK9 have emerged in the last years as a promising
new class of drugs very effective in lowering LDL-C. A recent meta-analysis that included 24 trials evaluated
the effects of PCSK9 antibodies on dyslipidemic patients who had not reached LDL-C goals with statin
therapy or who were statin intolerant [19]. More importantly, PCSK9 inhibitors showed a significant reduction
in all-cause mortality, cardiovascular mortality and myocardial infarctions. However, although these results
are encouraging, larger studies are required in order to better characterize these drugs and to assess their
possible role in peripheral atherosclerotic disease. Although a threshold for LDL-C is recommended by the
guidelines, there are still questions about the optimal treatment regimen that should be adopted in patients with
PAD. How intensive should statin therapy be and what is the threshold at which the possible benefits of statin
therapy are outweighed by their adverse effects? A study that included over 1, patients over a period of 15
years showed that higher doses of statins and lower LDL-C levels are both independently associated with
improved outcome in patients with PAD [21]. This finding comes to support the benefits of statins beyond
their lipid-lowering properties. Concern is raised, however, by the fact that too low cholesterol levels might
affect serotonin and steroid hormone production, as well as cell membrane function as cholesterol is an
important constituent of cell membranes , with severe health consequences. Although some initial studies
suggested that a lower cholesterol level might increase the incidence of non-cardiovascular deaths by violence
or suicide , recent trials with statins and PCSK9 inhibitors have weakened such an association. The
Justification for the Use of Statins in Prevention: During a median follow-up period of 2 years, the rates of
adverse effects were similar in the placebo and rosuvastatin groups, except for muscle symptoms. What should
be monitored during lipid-lowering therapy? There is limited evidence regarding the monitoring of
lipid-lowering therapy. However, this monitoring interval is arbitrary [23]. Similarly, American College of
Cardiology guidelines recommend a fasting lipid panel within weeks after initiation of treatment, followed by
other assessments every 3 to 12 months[24]. Considering this evidence, both European and American
guidelines on the management of dyslipidemias do not recommend routine measurements of creatine kinase in
patients receiving statin therapy [23,24]. After assessment of the baseline CK, further measurements should be
reserved for patients who exhibit muscle symptoms, especially for patients at risk elderly patients, on multiple
medications, or with liver or renal disease. Severe or moderate muscle symptoms should prompt for
discontinuation of statin treatment and evaluation of symptomatology. After the symptoms disappear and no
other contraindication exists, the American guidelines recommend the same dose or a lower dose of the same
statin [24]. If this is not tolerated, a different statin at a low dose can be used, with further increase of dosage.
At the same time, other possible causes for myalgia must be excluded. According to European guidelines,
statin therapy should be stopped if CK rises above 5 x ULN with no further indications regarding the period of
discontinuation, other possible options being left to the decision of the clinician [23]. Both the European and
American guidelines recommend baseline measurement of hepatic aminotransferases levels ALT before
initiation of statin treatment. Higher values may prompt for treatment interruption, with the possibility of
reintroduction of therapy after the ALT values return to normal. Statins also appear to modestly increase the
risk of type 2 diabetes. However, the benefits of statins outweigh this possible side effect and no particular
recommendations regarding diabetes screening have been made. Furthermore, patients who develop diabetes
during statin treatment are encouraged to continue the statin therapy, in order to reduce the cardiovascular risk.
In conclusion, patients with PAD are in the high cardiovascular risk category due to systemic atherosclerosis.
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Therefore, the first major step in treating these patients is risk factor modification, dyslipidemia representing
one critical point to be addressed. Until further studies assess the effectiveness of other novel lipid-lowering
drugs, statins remain the key drugs to be used since they have demonstrated a clear reduction in cardiovascular
and cerebrovascular events. Moreover, although other therapies seem to effectively improve the lipid profile,
they are yet to be assessed regarding the possible benefits they could have on cardiovascular risk and the
symptomatology of patients with PAD. Further studies should also improve our understanding of the role
statins play in endothelial dysfunction, microcirculation and inflammation, in order to better use them in
clinical practice.
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Chapter 2 : Intensifying Lipid-Lowering Therapy With PCSK9 Inhibitors - calendrierdelascience.com
The present study was conducted to determine the proportion of PCI patients receiving lipid-lowering therapy in the
Interventional Cardiology Program of a large, tertiary-care, referral centre (University Health Network, Toronto, Ontario),
and to evaluate the factors associated with its use in this population.

Interventional Cardiology, Second Edition includes a completely updated section on procedures, as well as
chapters on the necessary scientific foundation, to which specialists will refer every day in their clinical
practice. In addition, each procedural chapter is enhanced by valuable tips and pitfalls from an internationally
recognized group of experts. The comprehensive coverage of this groundbreaking resource is highly
accessible, thanks to a well-organized full-color format that synthesizes important information and provides a
consistent template in describing each procedure. Throughout the book, charts and tables help to summarize
key concepts and can serve as the basis for a detailed overview. NEW to this edition: Edited by some of the
foremost experts in the field, and featuring contributions from key opinion leaders in interventional
cardiology? Top-to-bottom coverage of the latest interventional cardiology techniques? Valuable perspectives
on avoiding and properly managing complications? Up-to-date information on devices? Numerous
high-quality full-color images and figures throughout? High-yield content makes it valuable for board review?
More than 1, illustrations, including more than full-color photographs. Knowledge Foundation Section 1.
Anatomy for Interventional Cardiology 1. Coronary Artery Anatomy for the Interventionalist, add some
bypass anatomy? Cardiac Chamber Anatomy emphasize atrial septum and appendage 2?. Valve Anatomy
emphasize aortic and mitral 3. Peripheral Anatomy for the Interventionalist add radial upper arm anatomy
Should we add carotid? Physiological Evaluation of Renal Artery Stenosis: A Hemodynamic Approach 5?.
Sympathetic nervous system physiology enphasize renal Section 3. Ventricular Pathophysiology Part 2.
Construction and Performance 9. Equipment for Percutaneous Coronary Intervention Design and
Construction of Stents

Chapter 3 : A New Era in Lipid Lowering Therapy: An update on PCSK9 Inhibition - Penn Physician VideoL
Lipid-Lowering Therapy After Coronary Revascularization: The Interventional Cardiologist's Perspective 1 1 This work
was supported by the Cardiology Research Foundation, Washington, DC.

Chapter 4 : Interventional Cardiology, Second Edition
Request PDF on ResearchGate | Lipid-Lowering Therapy After Coronary Revascularization: The Interventional
Cardiologist's Perspective | Despite the success of coronary interventions in the.

Chapter 5 : Current standards in lowering lipid therapy in secondary prevention
Note: Citations are based on reference standards. However, formatting rules can vary widely between applications and
fields of interest or study. The specific requirements or preferences of your reviewing publisher, classroom teacher,
institution or organization should be applied.

Chapter 6 : Lipid-lowering therapy in patients with peripheral artery disease
How to evaluate the efficacy and safety of lipid-lowering therapy; This activity has been designed to meet the
educational needs of cardiologists, interventional.
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Chapter 7 : McGraw-Hill Education
Quality assurance and quality improvement in interventional cardiology Innovation and interventional cardiology: looking
back, thinking ahead Principles of innovation: transforming clinical needs into viable inventions.

Chapter 8 : Antihypertensive And Lipid-Lowering Therapy
The first " and best -- primer for the cardiovascular interventionalist " updated with more than twenty new chapters and
all-new Q&A. Filling a crucial gap in procedural knowledge, this groundbreaking reference was the first to focus on
interventional cardiovascular procedures.

Chapter 9 : Interventional lipidology and evolving strategies to lower lipids - Mayo Clinic
â€¢ 21 NEW CHAPTERS, including History of Interventional Cardiology, Publishing Interventional Cardiology Research,
Web-Based Learning, Medical Simulation in Interventional Cardiology, Emerging Clinical Applications of Physiologic and
Intravascular Imaging Tools, An Overview of MitraClip Procedure, Cell Therapy for Cardiovascular Disease, and more.
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