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* Quantifying atherogenic lipoproteins for lipid-lowering
strategies: consensus-based recommendations from
EAS and EFLM

EFLM Consensus Paper. Langlois et al., Clin Chem Lab Med 2019

« 2019 ESC/EAS Guidelines for the management of dys-
lipidaemias: lipid modification to reduce cardiovascular risk

The Task Force for the management of dyslipidaemias of the European

(Socie)ty of Cardiology (ESC) and European Atherosclerosis Society
EAS).

Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L,
et al., Eur Heart J 2019



SOOVITUSED KOKKUVOTLIKULT

Esmane paneel aterosklerootilise kardiovaskulaarse haiguse riski
hindamiseks: kolesterool (S,P-Chol), HDL-kolesterool (S,P-HDL-Chol),
LDL-kolesterool (S,P-LDL-Chol), arvutuslik mitte HDL-kolesterool
(S,P-non-HDL-Chol), triglttseriidid (S,P-Trigl)

Laboritel tuleks koigis lipiidipaneelides valjastada arvutusliku
parameetrina ka mitte HDL-kolesterooli (S,P-non-HDL-Chol) hulk (el
vordu LDL-kolesterooli hulgaga)

Eelpoolloetletud analtuside puhul eelnev paastumine vajalik el ole

_ipiidelangetava ravi eesmarkvaartused pohinevad eelkdige LDL-
Kolesterooli vaartustel

Ravi jalgimisel tuleb LDL-kolesterooli maaramisel kasutada tht ja
sama meetodit
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SOOVITUSED KOKKUVOTLIKULT

 Aterosklerootilise kardiovaskulaarse
nindamiseks (eduka lipiidelangetava
jargmiste ravieesmarkidena arvutusli
vOl apolipoproteiin B-d (S,P-ApoB)
nupertriglutserideemia korral)

naiguse residuaalse riski
ravi korral) tuleks kasutada

Kku mitte HDL-kolesterooli
(eriti kerge-moOoOduka

» KOIgil aterosklerootilise kardiovaskulaarse haiguse riskiga
patsientidel tuleks vahemalt ihekordselt maarata lipoprotelin a

(S,P-Lp(a) hulk (eriti lipiidelangetava ravi halva toimimise korral)

 Valja on tootatud referentsvaartused Euroopa 20-100
aastastele naistele ja meestele (Copenhagen General Population
Study, uuriti 54129 naist ja 42126 meest), kuid nende asemel

tuleks kasutada otsustuspiire
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PRE-PREANALUUTILINE FAAS

« Esmane paneel aterosklerootilise kardiovaskulaarse haiguse
riski hindamiseks: kolesterool (S,P-Chol), HDL-kolesterool (S,P-
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PRE-PREANALUUTILINE FAAS

« KOIigil aterosklerootilise kardiovaskulaarse haiguse riskiga patsientidel
tuleks vahemalt Uhekordselt maarata lipoproteiin a (S,P-Lp(a) hulk
(eriti lipiidelangetava ravi halva toimimise korral)

Suurenenud Lp(a) baas- ning raviaegne vaartus >50mg/dL (>105nmol/L) on
Iseseisev riskifaktor soltumata LDL-Chol tasemest. ESC/EAS 2019: Lp(a) >430
nmol/L — samasugune risk kui heterostigootsel perekondlikul
huperkolesteroleemial

Statiinraviga Lp(a) vaartus enamasti el normaliseeru, korduv maaramine ja
statiini annuse suurendamine pole naidustatud (Lp(a) marklauana kasutavad
ravimid on arendamisel).

Korge Lp(a) kontsentratsiooni puhul on voimalik LDL-Chol valekorge tulemus nii
otsese maaramise kui arvutusvalemite kasutamise korral, tuleks kasutada
korrigeerivat valemit.

* Apolipoproteiin B maaramine hetkel esmasesse lipiidipaneeli el
kuulu
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PREANALUUTILINE FAAS

 Eelpoolloetletud analutside puhul eelnev paastumine
vajalik el ole (vaga rasvast toitu siiski eelneva 12 tunni valtel
el soovitata)

Nordestgaard BG, Langsted A, Mora S, Kolovou G, Baum H, Bruckert E, et al. European Atherosclerosis Society (EAS) and the
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM) Consensus Panel. Fasting is not routinely required for 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. Eur Heart J

2016;37:1944-58.

Enamus 60paevast toidukordade jargne seisund — peegeldab paremini
riski

Muutused 1-6 h parast tavalist toidukorda ei ole kliiniliselt olulised



Nordestgaard BG, Langsted A, Mora S,
Kolovou G, Baum H, Bruckert E, et al.
European Atherosclerosis Society (EAS) and
the European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM) Consensus
Panel. Fasting is not routinely required for 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. Eur Heart J
2016;37:1944-58.
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Fig. 4. Mean concentrations of lipids and lipoproteins as a function of the period of fasting after the last meal in men and women
from the Canadian general population.

The last meal simply represents what the particular individual chose to eat at that particular day before blood sampling, with no information
or requirement on amount or type of food eaten. Data are based on 209 180 men and women from Calgary Laboratory Services (29).




Nordestgaard BG, Langsted A, Mora S,
Kolovou G, Baum H, Bruckert E, et al.
European Atherosclerosis Society (EAS) and
the European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM) Consensus
Panel. Fasting is not routinely required for 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. Eur Heart J
2016;37:1944-58.
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Total cholesterol -0.2 -8
LDL cholesterol : -0.2 -8
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Non-HDL cholesterol i -0.2 -8
Lipoprotein(a) No change
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Fig. 5. Maximal mean changes at 1- 6 h after habitual food
intake of lipids, lipoproteins, and apolipoproteins as part of
standard and expanded lipid profiles in individuals in the
Danish general population.

Calculated remnant cholesterol is non-fasting total cholesterol minus
LDL cholesterol minus HDL cholesterol. Calculated non-HDL choles-
terol is total cholesterol minus HDL cholesterol. Data are adapted and
updated from Langsted et al. (3, 34) based on 92285 individuals
from the Copenhagen General Population Study recruited from 2003
to 2014. Of all partidipants, 12% were receiving statins. Values in
mmol/L were converted to mg/dL by multiplication with 38.6 for cho-
lesterol and by 88 for triglycerides.




PREANALUUTILINE FAAS D

e Paastumise vajalikkust vOib kaaluda kui triglttseriidide vaartus on
24,5 (>5) mmol/L

* Proove voOiks votta seeriana 2-3 korda, vahemalt nadalase
vahega. Valtida maaramist ageda haigestumise korral ja kahe
kuu valtel parast seda

« Seerum tuleb eraldada rakkudest 3 tunni jooksul parast
proovivottu. Sailivus +4 kraadi juures 3 paeva, -20 kraadi juures
tks kuu, -80 kraadi juures 1-2 aastat




ANALUUTILINE FAAS

Ravi jalgimisel tuleb LDL-kolesterooli maaramisel kasutada tht
Ja sama meetodit (Ja voimalusel sama laborit)

Kui triglatseriidide vaartus on 24,5mmol/L tuleb LDL-kolesterool
Kindlasti moota otseselt, mitte kasutada Friedewald’i (alahindab
| DL-kolesterooli vaartust) voi Martin-Hopkins’i (eelistatum)
valemit.

LDL-Chol = Chol - HDL-Chol - Trigl/2,2 (mmol/L)



POSTANALUUTILINE FAAS

* Lipiidelangetava ravi eesmarkvaartused pohinevad hetkel eelkdige LDL-
kolesterooli vaartustel (tulevik ApoB???)

 Aterosklerootilise kardiovaskulaarse haiguse residuaalse riski hindamiseks
(eduka lipiidelangetava ravi korraILJa jargmiste ravieesmarkidena tuleks
kasutada arvutuslikku mitte HDL-kolesterooli (0,8 mmol/L korgem kui LDL-
Chol eesmark) voi apolipoproteiin B-d (S,P-ApoB) (eriti kerge-mooduka
hupertriglutserideemia korral)

Ateroskleroos voib pro%resseeruda ka ilma korgenenud LDL-kolesteroolita,
Isegi LDL-Chol vaartustel <1,8mmol/L

thk-partiklite hulk peegeldab paremini riski kui neis sisalduva kolesterooli
u

Vaikeseid, vahe kolesterooli sisaldavaid LDL-partikleid on rohkem moodukalt
to__usdnud trsglutserudlde kontsentratsiooniga patsientidel (diabeet, metaboolne
sindroom

ApoB maaramine, mis on LDL-partiklite (ja ka VLDL-, IDL-partiklite ning Lp(a))
peamine valguline komponent



Table 6: Primary and secondary goals of preventive therapy according to cardiovascular mortality risk categories assessed with the SCORE

system [4].

Risk (SCORE)? LDLC mmol/L (mg/dL) Non-HDLC® mmol/L (mg/dL) ApoB® g/L (mg/dL)
Very high <1.4 (55) and =50% reduction in LDLC <2.2 (85)° <0.65 (65)4
High <1.8 (70) and =50% reduction in LDLC <2.6 (100) <0.80 (80)
Moderate <2.6 (100) <3.3(130) <1.00 (100)
Low <3.0(115)

210-year risk of fatal ASCVD as estimated using SCORE (Systematic COronary Risk Evaluation) [4]. Very high risk = documented ASCVD,
diabetes with target organ damage (proteinuria, retinopathy, or neuropathy), or early onset type 1 diabetes of >20 years’ duration,

severe chronic kidney disease (GFR <30 mL/min/1.73 m?), SCORE =10%; High risk = TC >8 mmol/L (310 mg/dL), LDLC =5 mmol/L

(190 mg/dL), FH, hypertension =180/110 mmHg, diabetes of =10 years’ duration without target organ damage, moderate chronic kidney
disease (GFR 30-59 mL/min/1.73 m?), SCORE =5% and <10%; Moderate risk = young patients with diabetes (type 1< 35 years, type 2

<50 years) of <10 years’ duration, SCORE =21% and <5%; Low risk = SCORE < 1%. ®Secondary target in patients with mild-to-moderate
hypertriglyceridemia, 2-10 mmol/L (175-880 mg/dL) including those with obesity or metabolic syndrome, diabetes, or chronic kidney
disease. ‘Discordant high non-HDLC at optimal LDLC goal reflects elevated RemnantC >0.8 mmol/L (30 mg/dL). ‘Discordant high apoB at
optimal LDLC goal reflects elevated numbers of small, cholesterol-depleted LDL particles. To convert mmol/L to mg/dL, multiply by 38.6 for
LDL and non-HDL cholesterol.

Quantifying atherogenic lipoproteins for
lipid-lowering strategies: consensus-based
recommendations from EAS and EFLM

EFLM Consensus Paper. Langlois et al.,
Clin Chem Lab Med 2019



Table 6 Physical and chemical characteristics of human plasma lipoproteins

Density

(g/mL)
Chylomicrons <095
VLDL 0.95-1.006
IDL 1.006-1.019
LDL 1.019-1.063
HDL 1.063-1.210
Lp(a) 1.006—1.125

Diameter  TGs (%)

(nm)

80— 100 90-95
3080 50—65
2530 2540
20-25 4-6
813 7
2530 4-8

Cholesteryl
esters (%)

24
8—14
20-35
34-35
10-20
3546

PLs (%)

2—-6
12-16
1624
-6
55
17-24

Cholesterol (%)

3
4-7
711
6-15
5
6-9

Apolipoproteins

Major
ApoB-48
ApoB-100
ApoB-100
ApoB-100
ApoAd
Apo(a)

Others

ApoA-l, A-ll, A-IV, AV
Apoh-l, C-Il, C-lIl, E, A-V
ApoCHI, C-ILE

ApoA-ll, C-ILE, M
ApoB-100

Apo = apolipoprotein; HDL = high-density ipoprotein; IDL = intermediate-density lipoprotein; LDL = low-density ipoprotein; Lp(a) = lipoprotein(a); PLs = phospholipids; TGs
= triglycerides; VLDL = very low-density lipoprotein.
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POSTANALUUTILINE FAAS

« Referentsvaartused Euroopa 20-100 aastastele naistele ja
meestele (Copenhagen General Population Study, uuriti 54129
naist ja 42126 meest), kuid tanu laialtlevinud ebatervislikele
eluviisidele tuleks nende asemel kasutada otsustuspiire

* Lastel tuleks kasutada pigem vanusepohiseid referentsvaartuseid

» KOrvalekallete margistamine vastavalt otsustuspiiridele,
vajadusel kommenteerimine



Copenhagen General Population Study
Women (n=54,129) Men (n=42,126)

5% 5%

mmolLg 1 2 3 4 5 ' 7 § 0 1 2 3 4 5 6 71 8
mgdL O 39 77 116 155 193 232 271 309 O 39 77 116 155 193 232 271 309
LDL cholesterol LDL cholesterol



Table 8: Flagging of abnormal lipid and (apo)lipoprotein concentrations based on risk prediction thresholds and of extremely abnormal
concentrations [2].

Parameter Thresholds Interpretative commenting
TG? Fasting = 1.7 mmol/L (150 mg/dL) >10 mmol/L (880 mg/dL): severe hypertriglyceridemia with high risk of acute
Nonfasting =2 mmol/L (175 mg/dL) pancreatitis
TC >5 mmol/L (190 mg/dL)
LDLC =3 mmol/L (115 mg/dL) >13 mmol/L (500 mg/dL): consider homozygous FH
>5 mmol/L (190 mg/dL): consider heterozygous FH
RemnantC Fasting = 0.8 mmol/L (30 mg/dL)
Nonfasting =0.9 mmol/L (35 mg/dL)
Non-HDLC Fasting >3.8 mmol/L (145 mg/dL)
Nonfasting =3.9 mmol/L (150 mg/dL)
ApoB >1 g/L (100 mg/dL) <0.1 g/L (10 mg/dL): genetic abetalipoproteinemia
HDLC Men <1 mmol/L (40 mg/dL)
Women <1.2 mmol/L (45 mg/dL)
ApoA-I Men<1.2 g/L(120 mg/dL) <0.1 g/L(10 mg/dL): genetic hypoalphalipoproteinemia
Women <1.4 g/1(140 mg/dL)
Lp(a) =50 mg/dL (>105 nmol/L)>< >120 mg/dL: very high risk for myocardial infarction and aortic valve stenosis

Quantifying atherogenic lipoproteins for
lipid-lowering strategies: consensus-
based recommendations from EAS and
EFLM

EFLM Consensus Paper. Langlois et al.,
Clin Chem Lab Med 2019



PROBLEEM

ID/KITSASKOHAD EESTIS

« Kuidas tagada et esmase paneeli raames koik vajalikud
analtusid tellitakse? Raviarsti teadlikkus. Tellimispaneelid

Infosusteemides?

 Eesti laborid enamasti el valjasta mitte HDL-kolesterooli vaartust.

Hakata valjastama automaatselt koos iga HDL-kolesterooli
maaramisega (eeldusel et on maaratud ka kolesterool).

* Lipoproteiin a ja apoli
laboris. Raviarsti teac
80 tellimust aasta joo

poproteiin B on maaratavad vaid 1-2 Eesti
likkus. Laborite menut laiendamine. Lp (a)

Ksul (Kliinikum, AS Louna-Eesti Haigla, AS

POlva haigla, AS Valga Haigla), ApoB 52 tellimust.
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