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1. Doencas Cardiovasculares

Cardiovascular diseases (CVDs) are a group of disorders of the heart and blood vessels.
They include:

ecoronary heart disease — a disease of the blood vessels supplying the heart muscle;
scerebrovascular disease — a disease of the blood vessels supplying the brain;
*peripheral arterial disease — a disease of blood vessels supplying the arms and legs;
srheumatic heart disease — damage to the heart muscle and heart valves from
rheumatic fever, caused by streptococcal bacteria;

scongenital heart disease — birth defects that affect the normal development and
functioning of the heart caused by malformations of the heart structure from birth; and
deep vein thrombosis and pulmonary embolism — blood clots in the leg veins, which

can dislodge and move to the heart and lungs.

https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)



Risk factors --q =\ Cardiovascular diseases

Non-modifiable Cerebrovascular disease

Demographic Ischemic stroke

Age Transient ischemic attack
Male gender
Genetic factors Coronary heart disease
Modifiable Myocardial infarction
Lifestyle Coronary artery disease
: Heart failure
Smoking
Physical inactivity
Unhealthy diet
Metabolic
Lipids . .
_ Peripheral vascular disease
Obesity
Hypertension Deep venous thrombosis
Diabetes Acute limb ischemia

Cellular and Molecular Life Sciences (2021) 78:2565-2584



Heart attack and stroke

Often, there are no symptoms of the underlying disease of the blood vessels. A heart
attack or stroke may be the first sign of underlying disease. Symptoms of a heart
attack include:

epain or discomfort in the centre of the chest; and/or

epain or discomfort in the arms, the left shoulder, elbows, jaw, or back.

In addition the person may experience difficulty in breathing or shortness of breath;
nausea or vomiting; light-headedness or faintness; a cold sweat; and turning pale.
Women are more likely than men to have shortness of breath, nausea, vomiting, and
back or jaw pain.

The most common symptom of a stroke is sudden weakness of the face, arm,
or leg, most often on one side of the body.

Other symptoms include sudden onset of:

*numbness of the face, arm, or leg, especially on one side of the body;

sconfusion, difficulty speaking or understanding speech;

«difficulty seeing with one or both eyes;

«difficulty walking, dizziness and/or loss of balance or coordination;

*severe headache with no known cause; and/or

fainting or unconsciousness.

People experiencing these symptoms should seek medical care immediately.

https://www.who.int/health-topics/cardiovascular-diseases#tab=tab_2



Doencas cardiovasculares e outras causas de mortalidade
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Key facts
«Cardiovascular diseases (CVDs) are the leading cause of death globally.

*An estimated 17.9 million people died from CVDs in 2019, representing 32% of all
global deaths. Of these deaths, 85% were due to heart attack and stroke.

Over three quarters of CVD deaths take place in low- and middle-income
countries.

Out of the 17 million premature deaths (under the age of 70) due to
noncommunicable diseases (nao transmissiveis) in 2019, 38% were caused by
CVDs.

*Most cardiovascular diseases can be prevented by addressing behavioural risk
factors such as tobacco use, unhealthy diet and obesity, physical inactivity and
harmful use of alcohol.

It is important to detect cardiovascular disease as early as possible so that
management with counselling and medicines can begin.

https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases



2. Fisiopatologia da aterosclerose
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Aterosclerose
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Oxida¢ao da LDL
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Sintese de 4-HNE e formac¢ao de adutos com aminoacidos

LDI and HSA Have Enormous Capacifies To Bind HNE Chem. Res. Toxicol., Vol. 21, Ne. 7, 2008 1
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PRODUTOS DA OXIDACAO LIPIDICA
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Oxidacao da LDL e aterosclerose
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Figure 1: The excess of LDL particles circulating in the arterial lumen infiltrate the intima monolayer, where they undergo
oxidation mediated by ROS. Once oxLDL, there is activation of adhesion molecules, internalization of monocytes that
differentiate into macrophages that phagocyte the oxLDL particles forming foam cells, thereby initiating the formation of
atherosclerotic plaque. Adapted from Rocha and Libby (2009).
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Caracteristicas das Les6es Avancadas

Apoptotic Macrophage
Foam cell @ fodimvcel

| Apoptosis "o @
, oo o Defective
N - .. s =« efferocytosis

° Procoagulant/ 0 -,
thrombotic factors
@ Secondary y 4
Proteases necrosis

Cholesterol
crystals

Necrotic core

Cytokines

Cell debris

LUMEN @ Thrombus formation

Moore & Tabas. Cell (2011).



Sistema Imune

Magnitude

initiation resolution

Lipid mediator class-switching

Pro-inflammatory , Pro-resolving

MO MO
MO
P Efferocytosis

Monocytes/Macrophages

@PMN
o &

Apoptotic

Tissue repair &
regeneration

Time

Sansbury and Spite Resolving Cardiovascular Inflammation




Intima Media

Smooth
muscle cells
Adventitia
Normal
artery
Early atheroma LR g G l '
‘Stabilized’ plaque /" Healed ruptured
* Small lipid pool plague
* Thick fibrous cap * Narrow lumen Left
* Preserved lumen * Fibrous intima coronary
arteries
P s Acute
Right Myocardial
—l corona Infarction
'Vunerable' p‘aque ar‘efy ry
¢ Thin fibrous cap
* Large lipid pool : # Thrombosis
* Many inflammatory 7 of a ruptured
cells 4 plague

Fibrous cap

Libby et al. 2002



Hematoavlfn and E%Jstaln Picrosirius red 'O;Iematoxylln and Eosin stain . Picrosirius red

A

Cleaved caspase-3/

Figure 1. Examples of human atherosclerotic plaques.

Jarr et al. 2021

Figure 4 Measures used for the calculation of the carotid artery stenosis index. (A) Area limited by the outer wall of the vessel.
(B) Lumen area.

Nishzawa et al. 2016
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Biomarcadores
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DIRETRIZES

Tabela 2 - Valores referenciais e de alvo terapéutico* do perfil lipidico (adultos > 20 anos)

Lipides Com jejum (mg/dL) Sem jejum (mg/dL) Categoria referencial
Colesterol totalt <190 <190 Desejavel
HDL-c > 40 >40 Desejavel
Triglicerides <150 <175% Desejavel

Categoria de risco

<130 <130 Baixo

<100 <100 Intermediario
LDL-¢c

<70 <70 Alto

<50 <50 Muito alto

<160 <160 Baixo

<130 <130 Intermediario
Nao HDL-c

<100 <100 Alto

<80 <80 Muito alto

* Conforme avaliagéo de risco cardiovascular estimado pelo medico solicitante; T colesterol total > 310 mg/dL héa probabilidade de hipercolesterolemia familiar; t
Quando os niveis de triglicérides estiverem acima de 440 mg/dL (sem jejum) o medico solicitante faz outra prescri¢do para a avaliaggo de triglicérides com jejum de
12 horas e deve ser considerado um novo exame de triglicérides pelo laboratério clinico.



Atualizacio da Diretriz Brasileira de Dislipidemias e Prevencio da Aterosclerose — 2017

Diretrizes

Quadro 5 - Recomendagées para o manejo dos lipides sanguineos

Recomendagéo Grau de Recomendagéo Nivel de Evidéncia

Individuos de muito alto risco cardiovascular, o LDL-c deve ser reduzido para | B
< 50 mg/dL & o ndo HDL-c < 80 mg/dL

Individuos de alto risco cardiovascular, o LDL-c deve ser reduzido para < 70 mg/dL

e o néo HDL-c < 100 mg/dL A
Para individuos de alto & muito alto risco cardiovascular, sempre que possivel e

tolerado, deve-se dar preferéncia para o uso de estatina de alta intensidade ou A
ezetimiba associada & estatina (sinvastatina 40 mg ou outra estatina com poténcia

pelo menos equivalente)

Individuos de risco cardiovascular intermediario, o LDL-¢ deve ser reduzido para A
<100 mg/dL e o ndo HDL-c < 130 mg/dL

Individuos de risco cardiovascular intermediario, sempre que possivel e tolerado,

deve-se dar preferéncia para o uso de estatina de intensidade pelo menos A
moderada

Individuos de baixo risco cardiovascular, a meta de LDL-c deve ser < 130 mg/dL e A
o ndo HOL-c < 160 mg/dL

N&o se recomenda tratamento medicamentoso visando a elevagéo dos niveis il A
de HDL-c

Individuos com niveis de triglicérides > 500 mg/dL devem receber terapia A
apropriada para reducéo do risco de pancreatite

Individuos com niveis de triglicérides entre 150 & 499 mg/dL devem receber terapia, lla B

com base no risco cardiovascular € nas condicdes associadas

LDL-c: colesterol da lipoproteina de baixa densidade; HDL-c: colesterol da lipoproteina de alta densidade.
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Types of medications and surgical strategies

Basic medicines that should be available include:

saspirin;

*beta-blockers;

sangiotensin-converting enzyme inhibitors; and
estatins.

An acute event such as a heart attack or stroke should be promptly managed.
Sometimes, surgical operations are required to treat CVDs. They include:

scoronary artery bypass;
*balloon angioplasty (where a small balloon-like device is threaded through an artery
to open the blockage);

*valve repair and replacement;
*heart transplantation; and
-artificial heart operations.




Tratamento farmacoldgico

ACE inhibitors and beta blockers help lower blood pressure and lower the heart's workload.

Anti-platelet or anti-clotting medicines may help reduce risk of complications for some people who have atherosclerosis. Aspirin
s not recommended for most people.

*Calcium channel blockers lower blood pressure by relaxing blood vessels.

*Medicines to control blood sugar, such as empagliflozin, canagliflozin, and liraglutide, help lower your risk for complications if
you have atherosclerosis and diabetes.

*Metformin helps control plaque buildup if you have diabetes.

Nitrates, such as nitroglycerin, dilate your coronary arteries and relieve or prevent chest pain from angina.

*Ranolazine treats coronary microvascular disease and the chest pain it may cause.

»Statins treat unhealthy blood cholesterol levels. Your doctor may recommend a
statin if you have a higher risk for coronary heart disease or stroke or if you have
diabetes and are between ages 40 and 75.

*Other cholesterol-lowering medicines, such as ezetimibe, PCSK9 inhibitor,
bempedoic acid, and omega-3 fatty acids, may be used if you are unable to take
Sstatins or when statins have not worked to treat unhealthy blood cholesterol and
triglyceride levels.

*Thrombolytic medicines, sometimes called clot busters, may be used to treat blood clots resulting from atherosclerosis. These
medicines can dissolve blood clots that block arteries, causing a stroke, heart attack, mesenteric Ischemia or other problems.
ldeally, the medicine should be given as soon as possible.

https://www.nhlbi.nih.gov/health/atherosclerosis/treatment
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Figura 2 - Redugdes do colesterol da lipoproteina de baixa densidade com as estatinas e as doses disponiveis no mercado nacional.







V Diretriz Brasileira de Dislipidemias e Preven¢ao da Aterosclerose”, publicada como
suplemento numero um da edi¢cao de setembro de 2013 dos Arquivos Brasileiros de
Cardiologia [Arqg Bras Cardiol. 2013; 101(4Supl.1): 1-22

Atualizacao em 2017

Circulation

Circulation
ACC/AHA CLINICAL PRACTICE GUIDELINE Volume 140, Number 11

h : L. 10.1161/CIR
2019 ACC/AHA Guideline on the Primary ltps://doi.org/10.1161/C

g ) . .0000000000000678
Prevention of Cardiovascular Disease
A Report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines
ESC GUIDELINES
@ E S C European Heart Journal (2021) 42, 3227—3337

European Society doi:10.1093/eurheartj/echab484
of Cardiology

2021 ESC Guidelines on cardiovascular disease
prevention in clinical practice

Developed by the Task Force for cardiovascular disease prevention
in clinical practice with representatives of the European Society of
Cardiology and 12 medical societies
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