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Motivagdo para a dosagem lipides no periodo pds-prandial

Maior seguranca em diversas situagoes:

v’ prevenir a hipoglicemia por uso de insulina em pacientes com DM
jejum prolongado no caso de gestantes, criangas e idosos

v minimizar intercorrencias e aumentar a adesdo para realizagdo de
exames e o comparecimento as consultas médicas
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REVIEW TOPIC OF THE WEEK

Fasting or Nonfasting Lipid Measurements (i)

CrosaMark

It Depends on the Question (<0

Steven L. Driver, MD, MPH,? Seth S. Martin, MD, MHS," Ty J. Gluckman, MD,>? Julie M. Clary, MD,?
Roger S. Blumenthal, MD,® Neil J. Stone, MD*

ABSTRACT

In the 2013 American College of Cardiology (ACC)/American Heart Association Guideline (AHA) on the Treatment of
Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults, low-density lipoprotein cholesterol
treatment thresholds have been replaced with a focus on global risk. In this context, we re-axamine the need for
fasting lipid measuraments in various clinical scenarios including estimating initial risk for atherosclerotic cardio-
vascular disease in a primary prevention patient; screening for familial lipid disorders in a patient with a strong family
history of premature atherosclerotic cardiovascular disease or genetic dyslipidemia; clarifying a diagnosis of metabolic
syndrome so it can be used to make lifestyle counseling more effective; assessing residual risk in a treated patient;
diagnosing and treating patients with suspected hypertriglyceridemic pancreatitis; or diagnosing hypertriglyceridemia
in patients who require therapy for other conditions that may further elevate triglycerides. Posing a specific question
can aid the clinician in understanding when fasting lipids are needed and when nonfasting lipids are adequate.

(J Am Coll Cardiol 2016;67:1227-34) © 2016 by the American College of Cardiology Foundation.




European Heart Journal Advance Access published April 262016
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TOCIETY OF
CARTHOLOGY

Fasting is not routinely required for determination

of a lipid profile: clinical and laboratory
implications including flagging at desirable
concentration cut-points—a joint consensus
statement from the European Atherosclerosis
Society and European Federation of Clinical
Chemistry and Laboratory Medicine

Borge G. Nordestgaard'®, Anne Langsted!, Samia Mora?, Genovefa Kolovou?,
Hannsjérg Baum?, Eric Bruckert®, Gerald F. Watts®, Grazyna Sypniewska’,

Olov Wildund?, Jan Borén®, M. John Chapman®, Christa Cobbaert!?,

Olivier S. Descamps'!, Arnold von Eckardstein'?, Pia R. Kamstrup!, Kari Pulldd?,
Florian Kronenberg'4, Alan T. Remaley'®, Nader Rifai'é, Emilio Ros'”13, and
Michel Langlois!®2?, for the European Atherosclerosis Society (EAS) and the
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM)
joint consensus initiative



Lipides em resposta a uma refeigdo
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= Dados do Sistema de Laboratérios de Calgary
=  Estudo Transversal
= 209 180 individuos pop. geral

= Lipides em diferentes momentos apds uma refeicdo ndo-especificada.

=  Maximo de 16h de jejum.

Sidhu D: Arch Intern Med. 2012;172(22):1707-1710

Mean, mg/dL

Lipides em resposta a uma refeigdo

180 -

(criangas sem diabetes)

Children (n= 12 744)

Total cholesterol

Non-HDL cholesterol

EE— LDL cholesterol
Triglycerides

HDL cholesterol

01 2 3 45 6 7 8 9 10111213 1415
Fasting time, hours

National Health and Nutrition Survey

Sidhu D: Arch Intern Med. 2012;172(22):1707-1710

Nordestgaard BG et al, European Heart Journal. 2016; 37(25): 1944-58.



Estudos Populacionais que compararam Lipides dosados em jejum e Pdos Prandial:
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Slide cedido pelo Prof. Marcello Bertoluci



60.000 medidas em
5.538 individuos.
DM e Nao-DM

2 dosagens em dias
diferentes no
mesmo paciente.
Mediana (1Q range)

VARIABILIDADE de Triglicérides e LDL-C em Jejum e no Periodo Pos-prandial
em Pacientes com e sem Diabetes
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Quando dosar lipides sem ou com jejum de 12h?

LIPIDES SEM JEJUM
Avaliagdes Iniciais de Lipides: Criangas e Idosos

Avaliagdo de Risco Cardiovascular
Tratamento estavel com drogas Hipolipemiantes
Sindrome Coronariana Aguda

Diabetes usando Insulina

Preferéncia do Paciente

European Heart Journal (2016) 37, 1944-1958

N <B B

LIPIDES COM JEJUM de 12h
Triglicérides acima de 440mg/dL*

Seguimento de Hipertrigliceridemia
Recuperagdo de Pancreatite
Inicio de drogas que causam severo aumento de TG

Necessidade de outros exames em Jejum

* nova avaliagdo de TG com jejum de 12h
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Tabela I. Valores referenciais e de alvo terapéutico conforme
avaliagdo de risco cardiovascular estimado pelo médico solicitante
do perfil lipidico para adultos > 20 anos.

Lipides Com jejum Sem jejum  [Cafegoria referencial |
(mg/dL) (mg/dL) ]
Colesterol Total* < 190 < 190 Desejavel
HOL-C > 40 > 40 Desejavel
Triglicérides™* < 150 [<175] Desejdvel

|_Categoria_de risco|
@ < 130 < 130 Baixo

< 100 [<"100] Intermedidrio <mmmm

<70 <70 Alto

< 50 < 50 Muito alto
Nado-HDL-C < 160 < 160 Baixo

< 130 < 130 Intermediario

< 100 < 100 Alto

< 80 < 80 Muito alto

* CT> 310 mg/dL ha probabilidade de HF.

**Quando os niveis de triglicérides estiverem acima de 440 mg/dL (sem jejum) o
médico solicitante fard outra prescri¢gdo para a avaliagdo de TG com jejum de 12 h e
sera considerado um novo exame de triglicérides pelo laboratério clinico.



Tabela I. Valores referenciais e de alvo terapéutico conforme
avaliagdo de risco cardiovascular estimado pelo médico
solicitante do perfil lipidico para adultos > 20 anos.

Lipides Categoria referencial Com jejum Sem jejum
(mg/dL) (mg/dL)

Colesterol Total* Desejavel < 190 < 190
HDL-C Desejavel > 40 > 40
Triglicérides™* Desejavel < 150 < 175

Categoria de risco

Baixo < 130 < 130

[OC-C] Intermedidrio mmm) < 100 [<100]
Alto < 70 <70
Muito alto < 50 < 50
Baixo < 160 < 160
Ndo-HDL-C Intermedidrio < 130 < 130
Alto < 100 < 100
Muito alto < 80 < 80

* CT> 310 mg/dL ha probabilidade de HF.

**Quando os niveis de triglicérides estiverem acima de 440 mg/dL (sem jejum) o
médico solicitante fara outra prescrigdo para a avaliagdo de TG com jejum de 12 h e
serd considerado um novo exame de triglicérides pelo laboratorio clinico.



TABELA 1 Valores referenciais desejaveis do perfil lipidico para adultos = 20 anos
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TABELA 3 Valores referenciais desejaveis do perfil lipidico para criangas e

4 Flexibilizacao do jejum para avaliacao do perfil lipidico rolesontes
Lipidios Com jejum Sem jejum
Carlos Eduardo dos Santos Ferreira, Marileia Scartezini (mg/dL) (mg/dL)

Colesterol total <170 < 170
HDL-C = 45 = 45
Trigliceridecs (o a g anos) <75 < 85
Triglicerideos (12 a 19 anos) < GO < 100
LDL-C <110 < 10

Fonte: Atualizagao da Diretriz Brasieira de Dislipidemias e Prevengio da Aterosclerose — 2017 4



4 Flexibilizacao do jejum para avaliacao do perfil lipidico

Carlos Eduardo dos Santos Ferreira, Marileia Scartezini

TABELA 1|Valores referenciais desejaveis|do perfil lipfdico para adultos > 20 anos

Lipidios Com jejum (mg/dL) Sem jejum (mg/dL)
Colesterol total <190 <190
HDL-C > 40 > 40
Triglicerideos <150 <175

Fonte: Atualizagao da Diretriz Brasileira de Dislipidemias e Prevencao da Aterosclerose — 2017.4



4 Flexibilizacao do

Carlos Eduardo dos

jejum para avaliacao do perfil lipidico

Santos Ferreira, Marileia Scartezini

TABELA 2

Valores de meta terapéuticalconforme alavaliacao de risco cardiovascular

estimado pelo médico solicitante do perfil lipidico para adultos > 20 anos

Risco cardiovascular estimado

Meta terapéutica

pelo médico (mg/dL)
Lipidios Categoria de risco Com ou sem jejum
LDL-C Baixo <130
Intermediério <100
Alto <70
Muito alto < 5O
Nao HDL-C Baixo <160
Intermedidrio <130
Alto <100
Muito alto < 80

Fonte: Atualizacao da Diretriz Brasileira de Dislipidemias e Prevencao da Aterosclerose — 2017 .4




CALCULADORA PARA
ESTRATIFICACAQO DE
RISCO CARDIOVASCULAR

UALIZACAO DA DIRETRIZ BRASILEIRA DE
PIDEMIAS E PREVENGAO DA

ATEROSCLEROSE-2017 &

cligue aqui

Q
0
p
%
=
L
0
X
m
()]

r. André Arpad Faludi

ra. Marie Cristina de Oliveira |zar
Marcello Bertoluci

r. Redngo de Oliveira Moreira

D
Dr.
D
D

APOID

SANOFI.» REGENERON
Going beyond today




4 Flexibilizacao do jejum para avaliacao do perfil lipidico

Carlos Eduardo dos Santos Ferreira, Marileia Scartezini

TABELA 3 |Valores referenciais desejdveis|do perfil lip(dico para criancas e
adolescentes

Lipidios Com jejum Sem jejum
(mg/dL) (mg/dL)
Colesterol total <170 <170
HDL-C > 45 > 45
Triglicerideos (o a 9 anos) <75 < 8g
Triglicerideos (10 a 19 anos) < 9o <100
LDL-C <110 <110

Fonte: Atualizag¢ao da Diretriz Brasileira de Dislipidemias e Prevencao da Aterosclerose — 2017 .4
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Posicionamento sobre a Flexibilizacao do Jejum para o Perfil Lipidico
Positioning about the Flexibility of Fasting for Lipid Profiling
Marileia Scartezini," Carlos Eduardo dos Santos Ferreira,” Maria Cristina Oliveira Izar,> Marcello Bertoluci,* Sergio

[ d [ d
Vencio,® Gustavo Aguiar Campana,? Nairo Massakazu Sumita,? Luiz Fernando Barcelos,” André A. Faludi,® Raul D. LGUdo ur“ficado

Santos,” Marcus Vinicius Bolivar Malachias,® Jerolino Lopes Aquino,” César Alex de Oliveira Galoro,” Cleide Sabino,*
Maria Helane Costa Curgel,* Luiz Alberto Andreotti Turatti,> Alexandre Hohl,* Tania Leme da Rocha Martinez’
Sociedade Brasileira de Andlises Clinicas (SBAC),” Rio de Janeiro, RJ; Sociedade Brasileira de Patologia Clinica/Medicina Laboratorial (SBPC/
MD),? Rio de Janeiro, R]; Sociedade Brasileira de Cardiologia (SBC),? Rio de Janeiro, RJ; Sociedade Brasileira de Endocrinologia e Metabologia

(SBEM),* Rio de Janeiro, RJ; Sociedade Brasileira de Diabetes (SBD),* Sio Paulo, SP — Brasil Arq Bras Cardiol. 2017; 10 8(3)-195-197

em todos os
laboratérios brasileiros
A principal finalidade desse documento é padronizar
condutas clinicas e laboratoriais em relacao a flexibilidade
do jejum na avaliacao do perfil lipidico em todo territorio
nacional, contribuindo para que os médicos e os laboratorios
clinicos tenham seguranca em suas tomadas de decisoes, com
o respaldo de evidéncias cientificas.
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Tabala 1 r—"lr‘i|€l'ﬂ.l.l'ﬁ|izail:.¢ para o calculo do colestsrol da lipoproteina de denaidade muito baixa e posterior calculo do colesterol da
Original Investigation lipoproteina de baixa densidade
Comparison of a Novel Method vs the Friedewald Equation Triglyceride Non-HDL-C, mg/dL

Levels, mg/dLl®* <100 100-129 130-159 160-189 190-219 2220

for Estimating Low-Density Lipoprotein Cholesterol Levels 9 T
From the Standard Lipid Profile 50-56 4.0 3.9 3.7 36 36

o _ _ _ 57-61 4.3 41 4.0 39 38 36
Seth 5. Martin, MO Michael J. Blaha, MO WMPH: Mohamed B Elshazly, WDx Patar P Toth, MO, PhCy 13 a1 70 39 30

Pater O. Kwiterovich, MOy Roger 5. Blurnenthal, MD; StevenR. lones, MD
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= Editorial page 2043 17 47 11
IMPORTANCE In clinical and research settings worldwide, low-density lipoprotein cholesterol Supplemental content at - - .
(LDL-Cy is typically estimated using the Friedewald equation. This equation assumes a fixed jama.com 4.3 4.3 4.2
factor of & for the ratio of triglycerides tovery low-density lipoprotein cholesterol 4.4 43 4.2
(TG WLDL-C); howewer, the actual TG VLDL-Cratio varies significantly across the range of 214 13

trigly ceride and cholestercl levels.

44

OBJECTIVE Toderive andvalidate a more accurate method for LDL-C estimation from the
standard lipid profile usingan adjustable factor for the TGYLDL-C ratio.

101-105
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o valor de TG, que permitem estimar com maior fidedignidade os valores de 139-14¢ 63
VLDL-C. Para obter esses divisores, depende-se das concentrac¢des do colesterol 147-154

155-163
164-173
174-185
186-201
202-220
221-247
248-292
293-399
400-13975

ndo HDL (ndo HDL-C) e do TG da amostra do paciente. Com esse novo divisor
(x), aplica-se a formula: LDL-C= CT - HDL-C -|TG/x} em que x variade 3,1 a
11,9. Isso significa que se pode calcular o LDL-C com valores de TG na amplitude
de 7 mg/dL — 13.975 mg/dL com seus respectivos fatores. A corre¢ao mostra um
beneficio importante em situacOes em que nao seja possivel usar a formula com
TG > 400 mg/dL, seja na coleta sem jejum, seja com jejum.
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Outra forma de apresentar os valores de LDL-c seria a
dosagem direta da fragao por meio de ensaios colorimétricos.
O principal problema da dosagem direta do LDL-c € a grande
variacao existente entre os ensaios disponiveis no mercado.
Esta variagao pode chegar a 30% e ainda nao € muito bem
entendida na literatura, mas provavelmente isso se deve as
diferentes especificidades de cada ensaio por cada subfragao
da LDL. Esta variacao poderia ser uma condigao limitante
para a utilizagao ampla da dosagem direta na pratica clinica.

4 Flexibilizacao do jejum para avaliacao do perfil lipidico

Carlos Eduardo dos Santos Ferreira, Marileia Scartezini

TABELA 4 Resultados do perfil lipldico do mesmo paciente em cinco laboratérios

diferentes
Varidveis LAB 1 LAB 2 LAB 3 LAB 4 LAB5
(mg/dL)  (mg/dl)  (mg/dL)  (mg/dl)  (mg/dL)

Colesterol total 214 210 212 213 21
HDL-C 51 47 45 48 50
Triglicerfideos 300 305 306 299 30§
LDL-C Friedewald 103 102 106 105 100
LDL-C Martin 120 119 123 121 18
LDL-C dosado - 88 - 120 105
LDL-C ultracentrifugacio 122 - - - -
N3o HDL-C 163 163 167 165 161




Tabela 4. Resultados do perfil lipidico do mesmo paciente em 5 laboratorios
diferentes.

LAB1 LAB2 LAB3 LAB 4 LAB5

Variaveis (mg/dL)
Colesterol total 214 210 212 213 211
HDL-C 51 47 45 48 50
Triglicérides 300 305 306 299 305
LDL-C Friedewald 103 102 106 105 100
LDL-C Martin 120 119 123 121 118
LDL-C dosado - 88 - 120 105

LDL-C Ultracentrifugagdo 122 - - - -
Ndao-HDL-C 163 163 167 165 161



Caso Clinico 2

Paciente do sexo feminino, 28 anos, em exame periddico

realizado em laboratorio que ja implantou a flexibilizagdo do

jejum, apresentou os valores de ftriglicérides de 2780 mg/dL

(realizado sem jejum de 12 horas), colesterol total de 187 mg/dL
e HDL-C de 50 mg/dL.

Paciente

CT= 187

HDL-C= 50
Ndo-HDL-C= 137
TG= 2780

LDL - Crriedewald
LDL-Cpartin




Non-HDL-C, mg/dL

Triglyceride
Levels, mg/dLl® <100 100-129 160-189 190-219 =220
’ . 7-49 35
Formula de Martin o —

57-61 4.3

. LDL-C = CT - [HDL-C+ T6/n]

Paciente F
CT= 187 101-105
HDL-C= 50 e
Ngo-HDL-C= 137 —
T6= 2780/8,8 i 6
LDL-C¢ =-- o T
LDL-C,, =-179 i1

174-185

!

Como liberar o resultado?

186-201
202-220
221-247
248-292
293-399




Caso Clinico 2

Mesmo aplicando a formula de Martin, que permite valores altos de TG, o valor de

LDL-C sera negativo. O Laboratério Clinico, neste caso, pode liberar esse

resultado?

Nessa situagdo de TG elevado, se dosar o LDL-C por método direto, os valores sempre se
apresentam inferiores a sensibilidade analitica do método.

O médico pode repetir o exame com o jejum de 12 horas, conforme recomendado pela
Diretriz, ou também, iniciar as terapias especificas para redugdo dos triglicérides e
posteriormente avaliar a necessidade da repetigdo do exame para acompanhamento clinico do

paciente.
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Langlois et al. EAS EFLM Consensus Panel. Clin Chem 2018; 64: 1006-1033



Non-HDL-C, mg/dL

Triglyceride
Levels, mg/dLl® <100 100-129 160-189 190-219 =220
’ . 7-49 35
Formula de Martin o —

57-61 4.3

. LDL-C = CT - [HDL-C+ T6/n]

Paciente F
CT= 187 101-105
HDL-C= 50 e
Ngo-HDL-C= 137 —
T6= 2780/8,8 i 6
LDL-C¢ =-- o T
LDL-C,, =-179 i1

174-185

!

Como liberar o resultado?

< 10 mg/dL

186-201
202-220
221-247
248-292
293-399




* Na Hipertrigliceridemia severa as concentragoes das lipoproteinas ricas em
triglicérides (VLDL) predominam no sangue, e as concentragoes de LDL-C e
HDL-C estdo baixas, a tendéncia é o calculo do LDL-C pela formula de

Martin estar muito baixo ou com o valor negativo.

* Nessa situagdo recomendamos liberar valor de LDL-C <10mg/dL.

* O paciente apresenta, fisiologicamente, no mesmo volume de
amostra muitas particulas grandes de VLDL e poucas de

LDL, subestimando a quantidade de LDL circulante.




"Anti-atherogenic”| HDL
"good” cholesterol

ApOB Remnants

containing
lipoproteins @

Lp(a) plagues™




Lipidios Lipoproteinas Alternativa
HDL
O HDL-colesterol Apo Al
LDL m
@ LDL-colesterol
ApoB
Remnants
_ou
Trigliceridios @ Remescentes nao-HDL
colesterol colesterol
Lp(a)

O Triglicerides
O colesterol

@

Lp(a) massa total

—

Nordestgaard et al. EAS EFLM Consensus Panel. Eur Heart J 2016;37:1944-58 & Clin Chem 2016;62:930-46



Sem jejum
A

Quilomicron Quilomicron
Remanescente Remanescente

colesterol

O Triglicerides Q
QO Colesterol

Lipoproteina lipase Lipoproteina lipase

Nordestgaard JACC 2017; 70: 1637-46



Atherosclerosis Compendium

Circulation Research Compendium on Atherosclerosis

Atherosclerosis: Successes, Surprises, and Future Challenges

Epidemiology of Atherosclerosis and the Potential to Reduce the Global Burden of Atherothrombotic Disease
Triglyceride-Rich Lipoproteins and Atherosclerotic Cardiovascular Disease: New Insights From Epidemiology,
Genetics, and Biology

Genetics of Coronary Artery Disease

Surprises From Genetic Analyses of Lipid Risk Factors for Atherosclerosis

From Loci to Biology: Functional Genomics of Genome-Wide Association for Coronary Disease

Are Genetic Tests for Atherosclerosis Ready for Routine Clinical Use?

Endothelial Cell Diysfunction and the Pathobiology of Atherosclerosis

Macrophages and Dendritic Cells: Partners in Atherogenesis

Macrophage Phenotype and Function in Different Stages of Atherosclerosis

Adaptive Response of T and B Cells in Atherosclerosis

Microdomains, Inflammation, and Atherosclerosis

Vascular Smooth Muscle Cells in Atherosclerosis

MicroRNA Regulation of Atherosclerosis

The Success Story of LDL Cholesterol Lowering

From Lipids to Inflammation: New Approaches to Reducing Atherosclerotic Risk

Imaging Atherosclerosis

Peter Libby, Karin E. Bornfeldt, and Alan R. Tall, Editors

Triglyceride-Rich Lipoproteins and Atherosclerotic
Cardiovascular Disease

New Insights From Epidemiology, Genetics, and Biology

Berge G. Nordestgaard

Circulation Research is available at hitp://circres.ahajournals.org



558 Circulation Research February 19, 2016
Plagma lnﬁn]ﬂ
LDLT LDL
Remnant cholesteral Remnants T Remnaiti
""--* FFA+ ,‘.--"
Monoacyl-
plyeeral
<20 2025 25-30 =30
BMI (kg/m?2)
Inflammation
O
(holesterl Chylomicron
Triglycerides @
o Foam cells

«
{

ff//
A\
/\

=
o ow
F
E
- o
9
=
LA
N-._._._._-_-_._____._-—-'
T r " e ¥ L2
1 3 5 7 9 11
LDL cholasterol rrmall)
o
<=
.l
[ B
&=
o

"1 3 5 7 8 i1
Remnant cholesterol {mmaliL)
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LDL cholesterol

L DL cholesterol

LDL cholesterol in children
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>10 mmol/L Pancreatitis
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Nordestgaard et al. EAS EFLM Consensus Panel. Eur Heart J 2016;37:1944-58 & Clin Chem 2016;62:930-46
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REVIEW TOPIC OF THE WEEK

A Test in Context: Lipid Profile, ®
Fasting Versus Nonfasting |

Borge G. Nordestgaard, MD, DMSc

ABSTRACT

Fasting for =8 h, as previously required for lipid profiles, normally only occurs a few hours before breakfast. By contrast,
the nonfasting state predominates most of a 24-h cycle and better captures atherogenic lipoprotein levels. Plasma
contains atherogenic lipoproteins of hepatic origin in the fasting state and additionally those of intestinal origin in the
nonfasting state. Maximal mean changes for random, nonfasting versus fasting levels are +26 mg/dl for

triglycerides, —8 mg/dl for total cholesterol, —8 mg/dl for low-density lipoprotein cholesterol, +8 mg/dl for remnant
cholesterol, and —8 mg/dl for non-high-density lipoprotein cholesterol; lipoprotein(a), apolipoprotein B, and
high-density lipoprotein cholesterol are largely unaffected. For patients, laboratories, and clinicians alike, nonfasting lipid
profiles represent a simplification without negative implications for prognostic, diagnostic, and therapeutic options for
cardiovascular disease prevention. Several societies’ guidelines and statements in Denmark, the United Kingdom,
Europe, Canada, Brazil, and the United States endorse nonfasting lipid profiles. (J Am Coll Cardiol 2017;70:1637-46)
© 2017 by the American College of Cardiology Foundation.




Endorsement of nonfasting lipid profiles by societies, guidelines, & statements

Year
2017

2016
2016

2016

2016
2016

2014
2014

2011

Region
us

Brazil
Europe

Canada

Canada
Europe

us
UK

us

Society/quideline/statement

AACE/ACE: American Association of Clinical Endocrinologists
& American College of Endocrinology

Consensus of five medical societies

ESC/EAS: European Society of Cardiology & European
Atherosclerosis Society

CCS: Canadian Cardiovascular Society

CHEP: Canadian Hypertension Education Program
EAS/EFLM: European Atherosclerosis Society & European
Federation of Clinical Chemistry and Laboratory Medicine

VA/DoD: Veterans Affairs & US Department of Defense
NICE: National Institute for Health and Care Excellence

AHA: American Heart Association

2009 Denmark DSKB: Danish Society for Clinical Biochemistry

Before 2009 essentially all societies, guidelines, and statements either required

A

fasting before lipid profile measurement or did not mention requirements
Nordestgaard JACC 2017; 70: 1637-46



FIGURE & Historical Development of Endorsement of Random, Monfasting Lipid
Profiles by Societies, Guidelines, and Statements

Endorsement of nonfasting lipid profiles by societies, guidelines, & statements

Year
2017

2016

2016
2016

2014

2014

20Mm
2009

Before 2009 essentially all societies, guidelines, and statements either required
fasting before lipid profile measurement or did not mention requirements

Region
us

2016 Brazil
2076 Europe

Canada

Canada
Europe

us
UK

us

Society/quideline/statement

AACE/ACE: American Association of Clinical Endocrinologists
& American College of Endocrinology

Consensus of five medical societies

ESC/EAS: European Sodiety of Cardiology & European
Atherosclerosis Society

LCCS: Canadian Cardiovascular Society

CHEP: Canadian Hypertension Education Program
EAS/EFLM: European Atherosclerosis Society & European
Federation of Clinical Chemistry and Laboratory Medicine

WA/DoD: Vieterans Affairs & US Department of Defense
MICE: National Institute for Health and Care Excellence

AHA: American Heart Association

Denmark DSKB: Danish Society for Clinical Biochemistry

fasting lipid profiles (5). Later in 2016, this was fol-
lowed by a similar endorsement for nonfasting lipid
profiles by the Canadian Hypertension Education
Program guidelines (8), the Canadian Cardiovascular
Society guidelines (7), the European Society of Car-
diology and the European Atherosclerosis Society
guidelines for the management of dyslipidemias (6),
and by consensus of 5 medical societies in Brazil (9).
Finally, in 2017, endorsement of the use of nonfasting
lipid profiles came from the American Association of

Clinical Endocrinologists and the American College of

Particularly from 2016 and onwards, the use of nonfasting lipid profiles has been
endorsed widely.

Endocrinology (12).

and treatment of hypertension. Can J Cardiol
2016;32:569-88.

9, Scartezini M, Ferreira CEDS, lzar MCO, et al
Positioning about the flexibility of fasting for Lipid
profiling. Arg Bras Cardiol 2017;108:195-7.

10. Miller M, Stone NJ, Ballantyne C, et al. Tr-
glycerides and cardiovascular disease: a scientific
statement from the American Heart Association.
Circulation 2011;123:2292-333.

11. Downs JR, O'Malley PG. Management of dys-
lipidemia for cardiovascular disease risk reduction:
synopsis of the 2014 U.5. Department of Veterans
Affairs and U.5. Department of Defense clinical
practice guideline. Ann Intern Med 2015;163:
291-7.



2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA
Guideline on the Management of Blood Cholesterol

2.2. Measurements of LDL-C and Non—HDL-C

Recommendations for Measurements of LDL-C and Non—-HDL-C
Referenced studies that support recommendations are summarized in Online Data Supplement 1.

COR LOE Recommendations

1. In adults who are 20 years of age or older and not on lipid-lowering therapy,
measurement of either a fasting or a nonfasting plasma lipid profile is

! SR effective in estimating ASCVD risk and documenting baseline LDL-C (52.2-1-
$2.2-6).

2. In adults who are 20 years of age or older and in whom an initial nonfasting

| B-NR lipid profile reveals a triglycerides level of 400 mg/dL (24.5 mmol/L) or higher,

a repeat lipid profile in the fasting state should be performed for assessment
of fasting triglyceride levels and baseline LDL-C ($2.2-1-52.2-4).

3. For patients with an LDL-C level less than 70 mg/dL (<1.8 mmol/L),
lla C-LD measurement of direct LDL-C or modified LDL-C estimate is reasonable to
improve accuracy over the Friedewald formula ($2.2-7-52.2-9).

4. In adults who are 20 years of age or older and without a personal history of

ASCVD but with a family history of premature ASCVD or genetic
lla C-LD hyperlipidemia, measurement of a fasting plasma lipid profile is reasonable as
part of an initial evaluation to aid in the understanding and identification of
familial lipid disorders.




2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA
Guideline on the Management of Blood Cholesterol

Synopsis

The standard calculation method for LDL-C is the Friedewald formula: LDL-C = (TC) — (triglycerides /5) —
(HDL-C). When triglyceride levels are not elevated, this equation is sufficiently accurate. In
hypertriglyceridemia, however, Friedewald-calculated LDL-C can be erroneous. After normal food intake,
LDL-C differs minimally with time (S2.2-10). Fasting and nonfasting TC and HDL-C levels appear to have
fairly similar prognostic value and associations with CVD outcomes (S2.2-1-52.2-6, $S2.2-11). Thus,
nonfasting samples can be used for risk assessment in primary prevention and for assessment of
baseline LDL-C levels before the initiation of a statin in primary and secondary prevention. If more
precision is necessary, fasting lipids can be measured, but a nonfasting sample is reasonable for most
situations. The unreliability of the Friedewald-calculated LDL-C levels appears to be greatest at lower
levels of LDL-C, particularly <70 mg/dL (<1.8 mmol/L) (52.2-7). Martin et al. have validated an approach
to estimating LDL-C levels from a standard lipid panel when LDL-C levels is <70 mg/dL (<1.8 mmol/L) and
triglycerides levels are >150 mg/dL (>1.7 mmol/L) (52.2-7-52.2-9).



2. Metabolismo Lipidico

A expressao dos LDLR nos hepatécitos é a principal
responsavel pelo nivel de colesterol no sangue e depende da
atividade da enzima Hidroximetilglutaril Coenzima A (HMG-
CoA) redutase, enzima-chave para a sintese intracelular do
colesterol hepatico. A inibicao da HMG-CoA redutase e,
portanto, da sintese intracelular do colesterol € um importante
alvo terapéutico no tratamento da hipercolesterolemia. Com
a queda do conteudo intracelular do colesterol, ocorrem o
aumento da expressao de LDLR nos hepatocitos e a maior
captura de LDL, IDL e VLDL circulantes por estas células.

Recentemente, a identificacao e a caracterizacao da
Pro-proteina Convertase Subtilisina/Kexina Tipo 9 (PCSK9)
introduziram novos conhecimentos ao metabolismo
do colesterol. A PCSK9 é uma protease expressa
predominantemente pelo figado, intestino e rins,® capaz
de inibir a reciclagem do LDIR de volta a superficie celular,
resultando em menor nimero de receptores e aumento
dos niveis plasmaticos de LDL.® A inibicao da PCSK9, outro
potencial foco na terapéutica da hipercolesterolemia, bloqueia
a degradacao do LDLR, com maior capacidade de clearance
da LDL circulante.®

Arqg Bras Cardiol 2017; 109(25upl.1):1-76



PCSK9* regula a expressdo de Receptores
de LDL (LDLR) na superficie celular
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Anticorpos monoclonais anti-PCSK9 (mAbs) bloqueiam
a interagdo PCSK9/ LDLR e podem diminuir os niveis
de LDL-C
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The PCSK9 gene R46L variant is associated with
lower plasma lipid levels and cardiovascular
risk in healthy U.K. men

Marileia SCARTEZINI*{, Christina HUBBART{, Ros A. WHITTALLY,

Jackie A. COOPERT, Andrew H. W. NEIL} and Steve E. HUMPHRIES}

*Department of Medical Pathology, Federal University of Parand, Rua Lothdrio Meissner 3400, Curitiba-Parand 80210-170,
Brazil, fCentre for Cardiovascular Genetics, British Heart Foundation Laboratories, The Rayne Building, Royal Free and
University College London Medical School, London WCIE 6)), UK., and fDivision of Public Health & Primary Health Care,
University of Oxford, Oxford OK3 TLF, UK

A°B S TURATCT

In the present study, we have determined the relative frequency of the R46L, 1474V and E670G
variants in the PCSK9 (protein convertase subtlisin/kexin type 9) gene and its association with
plasma lipid levels and CHD (coronary heart disease) in healthy UK. men and patients with clinically
defined definite FH (familial hypercheolesterolaemia). Genotypes were determined using PCR and
restriction enzyme digestion in 2444 healthy middle-aged (5061 years) men from the prospective
MNPHSII (Second Morthwick Park Heart Study), with 275 CHD events (15 years of follow-up), and
in 597 UK. FH patients from the Simon Broome Register. In the NPHSII healthy men, the R46L gen-
otype distribution was in Hardy—Weinberg equilibrium and the frequency of 46L was 0.010 [95%
Cl (confidence interval), 0.007-0.013], with one man homozygous for the 46L allele. There was
significant association of the 46L allele with lower mean (S.D.) total cholesterol [5.74 (1.01) mmol/|
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Figure 4. Change in cholesterol levels over five years by PCSK9 R46L
genotype in NPHSIT men



Se dobrarmos a dose de uma estatina teremos o dobro de

reducdo de Colesterol total?

Na pratica médica é observado que se uma estatina/20 mg
reduz 25% o CT...a0 trocar para estatina/40 mg reduz sé
6% a mais, ou seja 31% do CT.

?



Konrad et al. Lipids in Health and Disease 2011, 10:38
http://www.lipidworld.com/content/10/1/38
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Figure 2 Effect of atorvastatin on hepatocyte LDLR and PCSK9.
Atorvastatin increases the activity/nudear translocation of sterol
regulatory element-binding protein-2 (SREBP-2), which is a
transcription factor that activates both the LDLR and PCSK9 genes.
This results in increased expression and secretion of PCSK9 protein,
which binds the LDLR and t@argets it for lysosomal degradation. This
likely prevents atorvastatin from causing as much increased LOLR
protein from being present on the hepatocyte plasma membrane
as might otherwise be expected.
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