Dysbetalipoproteinemia so
statinovou Intoleranciou
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Dysbetalipoproteinémie
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Geneticky podminéné onemocnéni (izoforma Apo E2)
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O s kumulaci remnantnich lipoproteinti
U s vysokym kardiovaskularnim rizikem
U s moZnosti terapeutického ovlivnéni




Remnantni lipoproteiny

O

B yznik v strevé

Chylomicron
apoB-48 phospholipid = TAG + cholesterol ze stravy

triglyceride _ unesterified

il pomoci MTP (mikrosomadlni transportni protein) akvirovan

ApoB438
= v cirkulaci obohacen o ApoC Il a C 111, ApoE, ApoAV
= hydrolytické $tépeni LPL

Chylomikronovy remnant
cholesteryl (ObsahUje ApOB 48, ApOE)

ester
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Remnantni lipoproteiny

O

® vznik v hepatocytu

» TAG + cholesterol produkovan v hepatocytu

= pomoci MTP akvirovan ApoB100

= v cirkulaci obohacen o ApoC Il a Clll, ApoE, ApoAV
= hydrolytické Stépeni LPL

IDL LDL
ApoB 100 ApoB 100
ApoE
- an T % 4HSPG
‘ LDLR
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Ildentifikace remnantnich lipoproteint

O

Vzhled séra

Ultracentrifugace

Elektroforéza lipoproteint

Stanoveni lipidového profilu, vypocty, poméry
Stanoveni RLP-C (remnant-like particles cholesterol )

RemL-C (homogenous assay for remnant lipoprotein cholesterol)

HPLC separacni metody

Molekularné genetické postupy




Identifikace remnantnich lipoproteinu

i 8 NeodlisSime:

VLDL, IDL, remnanty chylomikronti

Chylomikrony - tukova vrstva
Fyziologicky v postprandialnim stavu
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ULTRACENTRIFUGAIL STUDIES OF LIPOPROTEINS OF
HUMAN SERUM
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(From the Division of Medical Physics, Donner Laboratory, University of California,
Berkeley)
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Frederickson Classification of Lipid Disorders

Frederickson | Lipoprotein

phenotype abnormality Typical lipid levels

| Chylomicrons Triglycerides (TG) >99" percentile

Ila LDL Total cholesterol (TC) >90™ percentile;

Depending upon type, may also see TG and/or
apolipoprotein B 290" percentile

b LDL and VLDL Depending upon type, TC and/or TG 290" percentile and
apolipoprotein B 290" percentile

Il Remnants of VLDL TC and TG 290" percentile
and chylomicrons

IV VLDL TC 290" percentile;
Depending upon type, may also see TG >90" percentile or
low HDL

\Y Chylomicrons and VLDL TG >99"" percentile

1967

Adapted from Frederickson DS. Ann Intern Med. 1971;75(3):471-472.




Abnormal Lipid Composition of Chylomicrons in

Broad-8 Disease (Type III Hyperlipoproteinemia)

WiLrLiaM R. Hazzarp, DANIEL PORTE, JR., and EpwiN L. BIERMAN
From the Department of Medicine, University of Washington School of

Medicine and VA Hospital, Seattle, Washington 98108 1970
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Stanoveni:

Celkového cholesterolu (C)
HDL C
TAG
ApoB

Predpoklad HLP III (FD):
TAG > 1,81 mmol/l
C/ApoB > 6,2
TAG/ApoB <10

Ildentifikace remnantnich lipoproteint

O

Original Contributions

Diagnosis of type III hyperlipoproteinemia from plasma
total cholesterol, triglyceride, and apolipoprotein B

Allan Sniderman, MD, Andre Tremblay, PhD, Jean Bergeron, MD, Claude Gagné, MD,

Patrick Couture, MD, PhD*
2007

[ HYPERLIPIDEMIA ]

[ TG > 75th percentile ]— NO TYPE lla
|

YTS

[ TYPES |, lib, IV, V ]

[ TC/apoB ratio = 6.2 ]—— NO TYPES lIb, IV

YTS

[ TYPES I, L, V ]

[ TG/apoB ratio < 10.0 }— NO TYPES |,V

YES




Identifikace remnantnich lipoproteinu

Molekularné genetické postupy

Clinical Genetics 1978: 14: 351-358 Clinical Genetics 1979: 18 37-62
1978 1979

Polymorphism of apolipoprotein E

Polymorphism of apolipoprotein E
Il. Genetics of hyperlipoproteinemia type Il

I.Methodological aspects and diagnosis of hyperlipo-

proteinemia type Ill without ultracentrifugation
G. UTERMANN!, K. H. VOGELBERG?, A. STEINMETZ!, W. SCHOENBORN?, N, PRUINY,
M. TAESCHKE!, M. HEES! AND H., CANZLER!

G. UTERMANNY, G. ALBRECHT® AND A. STEINMETZ!

Apolipoprotein E _ _
— Apo E2: Cystein!'?, Cystein 1°8

Apo E3: Cystein!2, Arginin 1°8

A= k MeioI’:indlng
@@e——b " :Izgk;n ) - N - .
o] B ) Apo E4: Arginin!2, Arginin 158
b::gigg W 1 272

Apo E2 - 7%
Apo E3 - 78%
Apo E4 - 15%

Hlavni komponenta lipoproteinil v plazmg,
299 AK, 3 izoformy, kédované genem na chromozomul9




Vztah ApoE k onemocnénim

O

Vice nez 90 % pacientt s dysbetalipoproteinémii jsou

Environmentalni faktory:

: Obezita
homozygoti pro ApoE (e2/¢2) Inzulinova rezistence
Jednou z hlavnich vlastnosti této varianty je velice slaba - DM2.typu ]
vazbana LDL R (2% v porovninis ApoE4 a ApoE3) v C'EA\rIali;)igti)tla """""""""""""
~~~~~~~~~~~~~~~~~ Medikace .~
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Zvysena tvorba remnantnich lipoproteini

Vysoké riziko kardiovaskularnich onemocnéni (28%)
Pro postiZeni perifernich tepen (21%

P 1 pert h tepen (21%) Menopauza, estrogeny

castej1 u muzu C oy ey . ..

(ovliviiuji lipolytickou aktivitu)

Hypothyredza
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SniZena clearance remnantnich lipoproteini
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Triglyceride-Rich Lipoproteins and Remnants: Targets
for Therapy?

Geesje M. Dallinga-Thie™*  Jeffrey Kroon™*+ Jan Borén® « M. John Chapman”
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Basolateral

ApoE~ ' *ApoB kRetention

Vazba pozitivné nabitych zbytkit AK v ApoB a ApoE na negativné nabité sulfatove skupiny
v proteoglykanech, retence ¢astic, oxidace, vznik pénovych bunék, iniciace ATS




Terapie

O

Uprava Zivotniho stylu
(redukce pfijmu tuki, sacharidi, alkoholu)
Pokles hmotnosti
Omega 3 NMK

Redukce nabidky

Statiny a fibraty

Stimulace clearance




Statinova terapie: mechanismus ucinku
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3555410/

Hydroxy-methyl-glutaryl CoA (HMG-CoA) reductase inhibitors (Statins)
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o [ _ | o [ \
| Cellular cholesterol ik Atrogen-1 ' J Coenzyme Q10
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mitochondrial function function

Statin-induced necrotizing

autoimmune myopathy (SINAM) Statin-associated symptoms (SAS)
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g symptoms (SAMS)
Myalgia and cramps m?nfjﬁmts decreased renal function,
Clinical rhabdomyolysis K tﬂmng.h.l "‘“"Ei .'tﬂsuﬁ'
Iﬂ' testosteror 1€, Im
risk of hemorrhagic stroke)

Mechanismy, které mohou vést ke statinové intoleranci




Hydroxy-methyl-glutaryl CoA (HMG-CoA) reductase inhibitors (Statins)

J Mevalonate
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J Farnesyl pyrophosphate (FFF)
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Statin associated muscle
symptoms (SAMS)
Myalgia and cramps
Clinical rhabdomyolysis
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Mechanismy, které mohou vést ke statinové intoleranci




Definice statinové intolerance (SAMS)

SAMS

Statin-associated muscle symptoms

SAM

Statin-associated myopathy

Myalgie
(bolest)
Myopatie
(CK)

Myositida
Rhabdomyolyza
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Definice statinové intolerance (SAMS)
Statin-associated muscle symptoms Tolerate statins
e (70%-80%)
SAM
Statin-associated myopathy :
_ 2
Myal g 1€ g Suspected intolerance
(bolest) 3 (20%-30%)
M yO p atl € Confirmed intolerance
(CK) (5%-6%)
Myositida
) Randomizované, placebem kontrolované studie,
Rhabdomyolyza L
versus observacni studie
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Jednostranng, nespec1ﬁcke

bolesti, bodavé bolesti, no¢ni
ktece

Vyskyt pted statinovou terapii,
nebo vice nez 12 mésicu po
nasazeni 1éCby

Jin¢ rizikove faktory
(hypothyredza, deficit vitaminu
D, polymyalgia rheumatica,
imunosuprese ...)

Zvyseni, po vysazeni statinil
snizeni

Povaha potizi

Cas do vzniku
symptomu

predpoklady

Aktivita CK

Oboustranné, velké svalové
skupiny, bolest, kireCe, svalova
slabost

4 — 6 tydnu po nasazeni statinu,

nebo po zvySeni davky

Jiné rizikové faktory
(1éky, abuzus, anamnéza,
genetika)

ZvySeni, po vysazeni statini
sniZeni




PRACOVISTE

PRO PACIENTY VEDA A V¥ZKUM

vZDELAVANI  USTAVNILEKARNA

PROMEDIA  KARIERA

KONTAKTY

Centrum exp. mediciny

Komplement

Pracovisté laboratornich metod
(PLM)

LABORATORNI PRIRUCKA
Centralni pfijem vzorkd (CPVZ)
Centralni laboratof

Pracovisté klinické a transplantagni
imunologie

Ambulance

Tkafiova zafizeni

Pro pacienty

Pro lékafe

Vyzkum

VzdEldvani

Subkatedra alergologie a klinické
imunologie IPVZ

Webové kalkulatory

Kalkulitory pro odhad
kardiovaskularniho rizika

Kalkulatory pro odhad
glomerularni filtrace

Kalkuldtory pro diabetologii
Kalkulatory pro kardiologii
Kalkulatory pro intenzivni p&gi

Kalkulator pro odhad rizika
statinové myopatie

Ostatni kalkulatory

Vedeni pracovisté, kontakty

© Usck Feditele

Klinické skére statinové myalgie

Posudte klinické symptomy (nové nebo stupfujici se svalové obtiZe nejasného pivodu):

Symetricke bolesti flexort kycle nebo stehennich svald

@ Ssymetrické bolesti v lytkach

Regionalni charakter potizi

Doba nastupu obtiZi po ®

nasazeni statin

Stav po vysazeni statini @

Stav po opétovném nasazeni

Symetricke bolesti hornich koncetin

Mespecificke asymetrické a/nebo intermitentni obtize

e

Zacatek obtizi do 4 tydnii

Zacatek obtizi mezi 4. az 12. tydnem

Zacatek obtizi po 12 tydnech

www.ikem.cz

Zlepseni do 2 tydnd po vysazeni
Zlepseni ve 2. az 4. tydnu po vysazeni

Obtize beze zmény

Mastup stejnych obtizi do 4 tydni

statinil @ Nastup stejnych obtizive 4. a7 12. tydnu

Hodnotici komentaf:

Hodnoceni IZ|

Statiny indukovana myalgie neni pravdépodobna.
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Mechanismy vedouci k SAMS

Statins

Inhibition of complex | ibi of ubiqui prod
Inhibition of fat oxidation o Inhibition of ATPase
v A

SniZeni cholesterolu v sarkolemé svalovych buné¢k

Ovlivnéni funkce mitochondrii
Demaskovani preexistujicich poruch

Autoprotilatky vedouci k nekrotizujici myopatii

MPT pore opening

Release of apoptotic
Mitochondrial permeability 1 proteins

Predisponujici faktory:
Vek, zenské pohlavi, vysoké davky statinti, zvySena fyzicka aktivita, deficit vitaminu D, deficit
koenzymu Q10, potraviny, 1ékové interakce

Komorbidity:

Endokrinologické (diabetes mellitus, onemocnéni §titné zlazy, Cushingliv syndrom), neurologické
(myastenia gravis, myopatie), chronické onemocnéni ledvin, chronické onemocnéni jater (hepatitidy,
cholestaza), revmatologicka onemocnéni, alkohol, akutni infekce

Geneticka predispozice:
HLA polymorfizmy, mutace v génu pro OATP1B1







