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PE3IOME

Cwpaeuno-cpropure 3adomsBanus (CC3) ca ocHOBHa
MPUYMHA 332 CMBPT U MHBAJIUIHOCT Y HAC U 1O CBeTa. 3a
Pa3BUTHETO UM OCHOBHO 3HAQUYEHHUE MMa HapyIIECHHETO B
JIMIMUIHUS METa00JIN3bM, KOETO BOAU JI0 aTePOCKIIEpO3a
Ha cbaoBeTe. JlUCIUNUAEeMHUTE HPEICTABISABAT BCSIKO
HapylIeHHe B HUBaTa W/WIN (QYHKIMATA Ha IJIa3MEHH-
T€ JIMIONPOTeHHU. Te ca ceMeNCTBO HapylLIeHUs B JIU-
TIOTIPOTEHHOBHS METa0OJIN3bM U Ca PA3JIMYHM 110 BUJI U
npuurHa. YecToTara MM € BUCOKA B 00IIaTa MoIyJIanus u
cpen nauuenture cb¢ CC3. Pasrnenanu ca CbBpeMHHUTE
pa3Oupanus 32 pa3BUTHETO Ha JUCIHUITUIEMHUTE, KOUTO
OTYMTAT HE CAMO HMBATa Ha JIMIIONPOTEHUTE, HO U TeX-
Hust Opoid, opmMa, roJeMruHa, KaKTO U IpyTH TOKa3aTenn
Ha unuHuA Metabonu3bM. [locouenn ca cbBpeMeHHUTE
MIPENOPBKY 3a OBEICHHE IPHU AucIunuaeMus. Te Biou-
BaT KOMIUIEKCHU MEPKH 3a IIPOMSHA B HAYMHA HA JKUBOT
U XPaHEHETO, KaKTO U MPHJIOKEHUETO Ha pa3IU4yHU Jie-
KapcTBeHU cpencTtBa. [locoueHn ca OCHOBHHTE LIEIH 3a
JedeHre. B MeankaMeHTO3HOTO JiedyeHHe ce OTOersI3Ba
BOJZIelaTa pOJIsl HAa CTATUHUTE 33 CHU)KEHUE Ha M1a3MEHU-
Te munuau. [locouenn ca u Ipyru Ki1acoBe MeIUKaMEHTH,
KAaKTO U CbBPEMEHHHU E€KCIEPUMEHTAIHH HAUYUHU 32 MOB-
JIUSIBAHE HA TUCIIUIHNIEMHUHTE.

Knmiouosu — Oymu:  ouciunuoemuu,  IUNONPOMEUHU,
CHPOUHO-CHO08U 3A00A6AHUSA, CIMAMUHU

BBBEJIEHUE

Cwpneuno-cpaoBure 3abomsBanus (CC3) ca 0CHOB-
Ha MPUYHHA 32 CMBPT U UHBAIHIHOCT — 0010 16.7
MJIH. yMHpaT roguiHo no ceera ot CC3, karo UBC
¢ npuurHa 3a (artaneH Kpail npu 7 MIH., a JIeTaJleH
MO3BYEH MHCYAT pa3BuBat okoso 6 muH. (1). Te 3a-
csiraT €JHAKBO J(BaTa I0Jla U Ca INPUYMHA 32 CMBPT
ipu 42% ot sxenute u 38% OT MBKETE TIpeau 75 ro-
nuHu B EBpona. CmbptHOCTTa 0T CC3 ce mpomeHs
B Pa3JIMUHUTE CTPAaHH, HO OCTaBa BHCOKa B M3TouHa
EBpona u bearapus (2). OcBeH KaTo OCHOBHA TPUYH-
Ha 3a cMbpT, CC3 ca v eHa OT HAl-BaXKHUTE IPUYHU-
HU 32 MHBAJMIHOCT U 3a 3ary0a Ha TOAWHHU aKTHBEH
KHUBOT, KATO B PA3BUTUTE NKOHOMUYECKU CTPAHU T
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ABSTRACT

Cardiovascular diseases (CVDs) are the major cause of
mortality and disability in Bulgaria and worldwide. Lipid
metabolism disorders have a major impact on their devel-
opment and this leads to vascular atherosclerosis. Dyslipi-
demias are any disorder in the levels and/or the function
of plasma lipoproteins. These represent a family of distur-
bances in the lipoprotein metabolism and are different in
form and etiology. Their rate of occurrence is high in the
general population and in patients with CVDs. The mod-
ern understanding of the development of dyslipidemias is
overviewed. It takes into account not only the levels of the
lipoproteins but also their number, form, size, as well as
other indices of the lipid metabolism. The current guide-
lines on dyslipidemia management are discussed. They
include complex measures for lifestyle and diet changes,
as well as application of different classes of medications.
The major targets for treatment are pointed out. The piv-
otal role of statins in plasma lipid reduction is stressed on.
Other classes of medications are also mentioned, as well
as up-to-date experimental methods for affecting dyslipi-
demias.

Keywords: dyslipidemia, lipoproteins, cardiovascular
diseases, statins

INTRODUCTION

Cardiovascular diseases (CVDs) are the main reason
for mortality and disability — each year a total of 16.7
million people worldwide die of CVDs with isch-
emic heart disease (IHD) being the cause of a lethal
outcome for 7 million individuals, and lethal brain
stroke is observed in 6 million patients (1). They af-
fect both genders equally and are reason for death
in 42% of the women and 38% of the men under 75
years of age in Europe. CVD mortality rate is dif-
ferent in the different countries but it remains high
in Eastern Europe and Bulgaria (2). In addition to
being a major reason for death, CVDs are also one
of the main reasons for disability and loss of active
years of life. In the economically developed coun-

3



Yoto Yotov

ca oTroBopHH 3a okoyio 10% ot oOIiara TexecT Ha
0oJsiecTuTe, a B pa3BUBAILUTE CE TS JocTUra 10 86%
(3). ToBa BoaM 10 OTPOMHH MKOHOMHUYECKH 3aryOu,
KOHUTO Ca eJTHOBPEMEHHO 3aryOu Ha OonHMs U Onu3-
KHTE My, 3aryOH Ha JIbp)KaBaTa M 3[jpaBHaTa CUCTE-
Ma U pa3xoAu Ha OOILIECTBOTO OT MPEeXIeBPEMEHHA
3ary0a Ha nmpoayKTHBHOCT (1).

3a nmosBata Ha CC3 OCHOBHO 3HAYCHHE MMa aTepOC-
kiepo3ara. Ponsita Ha AUNUANTE B Pa3BHTHETO Ha
aTepocKiepo3aTa € M3BecTHa olle OT padoraTa Ha
BupxoB u xoneru npe3 19 Bek Bbpxy mMopdonoruy-
HUTE 0COOEHOCTH Ha aTepOCKIEPOTHYHATA IUIaKa U
ChIBPKaHUETO HAa XOJIECTEPOJ B Hesl, KAaKTO W Ha
Ignatowski, Anitchkow u koneru B Hauanoro Ha 20
BEK, KOMTO [TOCTUTAT 10 EKCIIEPUMEHTAJICH BT aTe-
pOCKJIepo3a MpH 3alIM clie]l MPOABIKUTEIICH IPHEM
Ha Oorara Ha Ma3HMHHU JIuera. JlumonporenHuTe ca
M3KITIOYMTEITHO BaKHU €JIEMEHTH B PAa3BHTHETO Ha
aTepocKiepo3aTa Py Xopara ¥ ca ChIeCTBEHH Mpe-
JUKTOPU Ha PHCKa OT Pa3BHTHE Ha aTepoCKiIepo3a
MIPY MHIUBUAUA OT Pa3jIMYHU PETHMOHH M OOIIECTBA.
Eto 3amro Bcsko HapylieHne Ha JUMUAHATa OOMSIHA
€ OT CBIIECTBEHO 3HAUYCHHUE 32 Pa3BUTHETO U KIIU-
HuyHa u3sasa Ha CC3.

JE®OUHULMUNA UYECTOTA

[lonsiTHETO AMCIUMHIEMUST BKIIOYBA BCSIKO Hapy-
[ICHWe B HUBATa W/WIU (PYHKIHATA HA TIA3MEHUTE
munonporenan (4). Te moraT caMOCTOSTETHO WIIH
BBHB B3aMMO/ICHCTBUE C APYTH ChPICYHO-CHIIOBH PH-
CKOBH (haKTOpH Ja y4acTBaT B Pa3BUTHETO Ha are-
pockitepo3a.

YecroTaTa Ha JUCIUITHAEMUUTE TIO CBETA € BUCOKA.
B CAILL 15 e okosno 53% (5), kaTo npu Bb3pacTHU
Haj 65 roquHu HapacTBa 10 60% (6). [logoOHa uec-
TOTa Ha IUCIHINUACMHATA € MmocodeHa u B Upas,
KbJIeTO 66% OT IpaJCKOTO HACEICHHUE € C HSKAKBa
(opMa Ha HapylieHHE Ha JIUIOTPOTEHHOBHS Me-
tabomm3beM (7). B ycroBusTa Ha mBpBHYHA 00IIa
npakTrka B KaHana yectoTara Ha TUCITHIIAIEMHASTA
e ouna camo 14% (8). B EBpoma obaue exa 35%
OT XOpara, KOUTO Ca PErHCTPUpaHH B OOIIH JeKap-
CKU TIPaKTUKH Ha 8 CTpaHH, ca OWIIM B TPAHUIINTE HA
HOPMAJTHUTE JIMIUAIHHA TTOKA3aTelI CIIOpe]] U3XOJ-
Hute AanHu or npoyusaHeto EUROAction (9). ¥V
Hac, 10 JaHHU OT eMHEMHOJIOTHYHOTO MPOYYBaHE
CINDI mpe 2002 r., ¢ moBumeH OX Hax 6.2 mmol/l
ca 0k0J10 25% oT MBxeTe u okoso 30% OT KEeHHTE,
HO 62% OT U3cHeIBaHUTE JINUIA HUKOTa HE ca U3CIIE-
BaJli HUBaTa Ha TunuanTe cu. Criopes pe3ynraTure
ot EUROASPIRE III yectota Ha OX>4.5 mmol/l y
Hac CpeJl BUCOKOPUCKOBH Mbxe U xeHu 0e3 CC3 e
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tries they are responsible for about 10% of the total
disease burden, and in the developing countries the
percentage reaches 86% (3). This leads to significant
economic losses, which are also losses for the pa-
tients and their families, losses for the country and
the health system, as well as expenditure for society
due to the premature loss of productivity (1).
Atherosclerosis has a major influence on the oc-
currence of CVDs. The role of lipids for the occur-
rence of atherosclerosis has been known from the
work of Virchow and associates in the 19" century
on the morphological specifics of atherosclerotic
plaque and its cholesterol content, as well as from
the work of Ignatowski, Anitchkow and colleagues
from the beginning of the 20" century, who, for the
first time, induced experimentally atherosclerosis in
rabbits after a prolonged high-fat diet. Lipoproteins
are vitally important elements in the development of
atherosclerosis in individuals from different regions
and societies. Therefore, each impairment of the lip-
id metabolism is of key importance for the develop-
ment and clinical presentation of CVDs.

DEFINITON AND INCIDENCE

The term dyslipidemia includes each impairment in
the levels and/or function of the plasma lipoproteins
(4). They can, individually or in combination with
other cardiovascular factors, participate in the devel-
opment of atherosclerosis.

The incidence of dyslipidemias worldwide is high. In
the US, it is about 53% (5) with it rising to 60% in the
population aged over 65 (6). A similar incidence rate
of dyslipidemias was determined in Iran where 66%
of the urban population had some form of lipoprotein
metabolism impairment (7). In primary general prac-
tice setting in Canada, the incidence of dyslipidemia
was only 14% (8). In Europe, however, only 35% of
the people registered in general practices in 8 coun-
tries, were within the limits of normal lipid indica-
tors, based on data from the EUROAction trial (9).
In our country, data from the epidemiological trial
CINDI from 2002 shows that 25% of men and about
30% of women are with elevated total cholesterol
(TC) >6.2 mmol/L, but 62% of the studied patients
had never had their lipid levels tested. According to
the results from EUROASPIRE III the incidence rate
of TC >4.5 mmol/L among high-risk males and fe-
males without CVD in our country is 86% (10).
Dyslipidemias include a wide spectrum of lipid dis-
orders some of which are of significance in regard
to CVD prevention. A great importance is assigned
to the elevation of TC and low-density lipoproteins
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86% (10).

JucaunuaeMunTe  BKJIIOYBAT — IIUPOK  CHEKTHP
OT JIMIUJHU HapyUICHUs, HSKOU OT KOHTO C
rojsiMo 3HaueHue 3a mnpoduiaktukata Ha CC3.
Ha mnoBumenunero Ha o60mus xonecrepon (OX)
U JUMONPOTEMHUTe ¢ HuUcka mIbTHOCT (LDL-
XOJIecTepOoJI) ce OTJaBa rojsiMo 3Haue€HUe, OTYacTU U
nopau (hakTa, ue MoCIeJHUTE MOTaT JIa Ce KOPUTUPAT
C MPOMEHU B HAUYWHA HA XKMBOT U MEAMKaMEHTO3HA
Tepanusa. HUBoTo Ha Xojecrepoia ce onpeaens oT
MHOYECTBO T€HETUYHHU (PAKTOPH, KAKTO 1 OT PakTopu
Ha OKOJIHATa cpelia, OCHOBHO JAMETHYHUTE HABHIIH.
Hpyru popMu Ha OUCIMIUAESMUS Tperpasnoiarat
KbM paHHa aTepockieposa. Juciunumemunte
Morar Ja ObJaT U BTOPUYHHU, B pE3yNTaT Ha JPYrd
3a00JsIBaHUSI.

BUJOBE JUCJIUNMUIEMUS

LDL-xonecteponsT € HOcUTEN Ha OKojo 75% ot
OOIIHs IMPKYJIMpPAI] XOJIeCTepO] B OpraHM3Ma Ha
yoBeka. HUCKOIITBTHOCTHUSAT XOJIECTEPO MpeIcTa-
BIISIBA XETEPOT'C€HHA KaTETOPHs JIMTTOTPOTEHHH, KOsI-
TO C€ ChCTOM OT CEJIEM IOJITUTIA CIIOPET MOJIEKYIISIP-
HUTE UM OCOOEHOCTH, TOJEMHHATa M TUIBTHOCTTA.
LDL-I e naii-ronamara v Hail-MaJKo ITbTHA YaCTU-
ua, 1o LDL-IVB HamansiBat pazMepuTe U ce yBelu-
yaBa mIpTHOCTTA UM (11,12). HammmuueTo Ha m300u-
Jue oT Manku mrbTHU LDL-4actuiy, u3BecTHO KaTo
(benorunen Bapuant B cropen xnacudukanuara Ha
Austin n Krauss (13), Boau 10 T0Ka3aHO ITO-BHUCOK
puck ot MBC, cBbp3aHO 1 CbC CYOKIMHUYHO HAJIH-
yie Ha KaJlMHO3a Ha KOpPOHApHUTE chJoBe. ToBa
ce OO0sICHSIBa C HSIKOM OCOOCHOCTH B MeTaboIM3Ma
Ha Majkute, bTHU LDL-uactunu: Te npecrosBat
IOBEeYE BpeMe B IIa3MaTa, Thil KaTO MO-TPYIHO Ce
OYHUCTBAT OT JUMOMPOTEHHIINTIIA3aTa B YePHUS APO0,
MMaT T0-BUCOKAa OKHCIUTEIHA CIOCOOHOCT, ITO-JIeC-
HO CBBP3BaHE C apPTEPUANHUTE MPOTEOTIMKAHU H
[IO-TOJISIM TTepMEaOMIIUTET Mpe3 eHI0TeTHaTa Oapu-
epa (14). ®enotun B e Tpu bTH MO-4ECT B MBKKHUS
non - 34% cpemty 11% (15). Ot 3HaueHue 3a pa3Bu-
tueto Ha CC3 € ¥ KOHIeHTpaIusITa Ha OENTHUYHUTE
HOCHTEIH — aroNpOTEHHNUTE, C OCHOBHU JIBa Kilaca
A u B, xakTo u choTHOmIEHHETO Mexay Tax (15).
CrIiecTByBaT JaHHHM, Y€ arioB uMa BayKHO 3HAYCHUE
MIpH U3YHCIICHHE Ha ChPACYHO-CHAOBUS pHUCK (16),
kato anoB u oTHomeHneTo amoB/amoA, ce sBaBar
o-100bp MpecKka3Ball GakTop, OTKOJIKOTO HHBATA
Ha LDL-xonecteposia Ipyu MbKe U KEHU B MPOCIIEK-
THBHO 1poy4Bane (17). OtHomenneTo anoB/anoA | e
M3IIOJI3BAaHO KaTO MsIpKa 3a JUMHJIEH TUCMETa00 -
3bM U B HAH-TOJIIMOTO TIPOYYBaHE THUII CITy4aii-KOH-

(LDL cholesterol), partly due to the fact that the lat-
ter can be corrected with lifestyle changes and medi-
cal therapy. The cholesterol level is defined by nu-
merous genetic factors as well as by factors from the
environment, mainly eating habits. Other forms of
dyslipidemias predispose to early atherosclerosis.
The dyslipidemias can also be secondary, as a result
of other diseases.

TYPES OF DYSLIPIDEMIAS

LDL cholesterol represents about 75% of the total
circulating cholesterol in the human body. Low-den-
sity cholesterol is a heterogeneous category of lipo-
proteins, which consists of 7 subtypes based on the
molecular characteristics, size, and density. LDL-I
is the largest particle with the lowest density, mov-
ing to LDL-IVB the size decreases and the density
increases (11,12). The presence of numerous small,
dense LDL particles, known as phenotype B ac-
cording to the Austin and Krauss classification (13),
leads to proven higher IHD risk. It is also related to
a subclinical presence of calcifications of the coro-
nary vessels. This explains certain characteristics of
the metabolism of the small, dense LDL particles:
they spend more time in the plasma because it is
more difficult for the lipoprotein lipase in the liver
to clear them, they have higher oxidative proper-
ties, bind more easily to the arterial proteoglycans
and have higher permeability through the endothelial
barrier (14). Phenotype B is three times more fre-
quent in males — 34% versus 11% (15). The protein
concentration is also of significance in regard to the
development of CVDs — these are apoproteins with
two main classes A and B, as well as their ratio (15).
There is data that apoB plays an important role when
calculating the cardiovascular risk (16) with apoB
and the apoB/apoA, ratio being better predicting
factor than the LDL cholesterol levels in men and
women part of a prospective study (17). The apoB/
apoA ratio has been used as a measure of lipid dys-
metabolism in the largest so far case-control study on
acute myocardial infarction (AMI) — INTERHEART
(18). Another indicator for LDL concentration is the
number of LDL particles in the plasma (LDL-P). It
is determined via MRI spectroscopy. Several studies
show that LDL-P is a better predictor of CVDs than
the level of LDL cholesterol (19,20). High LDL-P
levels predict a higher CVD risk regardless of the
LDL cholesterol level. The recommended levels of
this indicator are <1000nmol/L.

In the recent years the presence of elevated
lipoprotein(a) [Lp(a)] levels has started to attract at-
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Tposa 3a ocTbp MUoKapaeH uadapkr OMU, npose-
neno nocera, INTERHEART (18). [pyra msipka 3a
LDL-konuentpanusita ¢ oposr Ha LDL-gactuumre
B minasMarta (LDL-P), onpenenena ¢ momorra Ha
SIIPEHO-MarHUTHO-PE30HaHCHA crieKTpockonus. Hs-
KOJIKO TIpoy4BaHusi nokasear, ye LDL-P mo-noOpe
npeackaspa nosieata Ha CC3, OTKOJIKOTO HUBOTO Ha
LDL-xonecrepoina (19, 20). Bucoxu Husa Ha LDL-P
BeIIasT 1Mo-BUCOK puck oT CC3, He3aBUCUMO OT HU-
BoTo Ha LDL-xonecrepona. IIpenopbunrtensy HuBa
Ha To3M mokaszaren ca <1000 nmol/l.

[Ipe3 mocneaHuTe rOAMHU HAJIMYUETO HA TOBHIIE-
HU HUBA Ha JIMIONPOTEHH (a) MPUBINYAT BHUMAHHE
KaTo BakeH pucKoB (akrop (22). Lp(a) npeacrasisi-
Ba LDL-nogo0Ha yacTuyka, B KOSTO allOJIUIIONPOTE-
uH (a) € CBbp3aH 4pe3 TUCYIPHUICH MOCT C arompo-
teun B-100. OcBeH KaTo HOCUTEN HA XOJECTEPOII B
opranusma, Lp(a) BeposiTHO € CBbp3aH U C MpoLecH-
T€ Ha aTepoCKIIepo3a U Bb3MaJlIeHHe, KAKTO U B TPOM-
0oo00pa3yBanero. Lp(a) € 3HaUMMO acoOIUUpPaH C 0C-
Tpo (a30BH OCNTHIM HA BH3MAICHUETO U TIOJIIOMara
nposnmdepanuiaTa Ha CHIOBHUTE TNIAAKOMYCKYJIHH
KJIETKH, KaKTO M B XeMOTaKCHCa Ha MOHOLIUTHUTE U
MPEeBPBUIAHETO HA MaKpO(aruTe B MEHECTH KICTKH.
CrpiecTByBaT peaulia A0Ka3aTeacTBa, Y€ HATUYUETO
Ha TIOBUIIIEHU CTOWHOCTH Ha Lp(a) umar camoctos-
TETHO 3HAa4YeHHE 3a pa3Butue u nporpecus Ha CC3
(22,23). BpB ®paMUHIaMCKOTO IPOYYBaHE MBIKETE
¢ UBC nmat CUrHU(HUKaHTHO TIO-BHCOKH CTOWHOCTH
Ha Lp(a). Ilpu xeHu, Makap ¥ ja € HaJIUIE TeHACH-
LS 32 TIO-BHCOKH CTOMHOCTH Ha Lp(a), T4 HEe pocTu-
ra 10CTOBEPHOCT (24).

Hosure mepku 3a xoHueHtpauus Ha LDL Beue ca
HEU3MEHHA YacT OT INpernopbKuTe Ha AMepHUKaHCKa-
Ta JIMMUHA acOolMallMs 3a OLIEHKAa Ha aTepOreHHUS
PHCK, HO HEU3MEHHO Ce ChUYeTaBaT C HUBAaTa Ha 00-

tention as an important risk factor (22). Lp(a) is an
LDL-like particle where apolipoprotein(a) is con-
nected to apoprotein B-100 via a disulphide bridge.
In addition to being a cholesterol carrier in the organ-
ism, Lp(a) is probably linked to atherosclerosis and
inflammation processes and to platelet formation.
Lp(a) is significantly linked to acute-phase inflam-
matory proteins and promotes the proliferation of the
vascular smooth muscle cells, as well as the mono-
cyte chemotaxis and the conversion of macrophages
into foam cells. It has been proven that the presence
of elevated Lp(a) levels has an independent impact
of the occurrence and progress of CVDs (22,23). In
the Framingham Heart Study, men with IHD had sig-
nificantly higher Lp(a) levels. Although women were
prone to having higher Lp(a) levels, they were not
statistically significant (24).
The new indicators for LDL concentration are al-
ready included in the recommendations of the Na-
tional Lipid Association in the US for atherogenic
risk assessment, but they are invariably combined
with the levels of the total cardiovascular (CV) risk
and their assessment must be conducted only in high-
risk patients and those with moderately high risk
(Fig. 1) (23).
Of all cholesterol subclasses, HDL cholesterol is the
most important protective factor against CVDs. Just
like the other TC subclasses, it is also a heteroge-
neous group containing several subclasses — HDL2
and HDL3 depending on the presence of different
types of apolipoproteins (AI-AIV, E, C, D), lipids,
enzymes and transport proteins (25). The atheropro-
tective effect of HDL cholesterol is due to several
apolipoprotein functions:
1. participation in the reverse cholesterol transport
(26) via intake of cholesterol from lipid-loaded

many patients recommended

many patients

HDL or LDL
CRP Lp-PLA2 ApoB LDL-P Lp(a) subfractions
1 0
]1“8_‘”;;1;(;50/; Not Not Not Not Not
CH}]I)) recommended | recommended | recommended | recommended recommended | recommended
Moderate risk s ]
(5-20% 10-year Mot Not
risk of CHD) recommended = recommended
CHD or CHD Appropriate in Not Appropriate in | Appropriate in (ijrfrsl:;g:tr:g Not recom-
equivalent many patients | recommended = many patients | many patients it mended
Considered Not Considered Considered Considered Not
Family history in selected recommended in selected in selected in selected recommended
patients patients patients patients
o e S Considered
Recurrences Appropriate in Not Appropriate in | Appropriate in in selected Not

many patients recommended

patients

Fig. 1. U.S. recommendations for analyzing additional indicators of lipid metabolism and inflammatory markers (23)
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mmsa CC puck M TsSXHaTa OlleHKa TpsOBa Aa craBa

caMo TpY BUCOKOPHUCKOBH JIMIA U TAKUBA C YMEPEHO

noBuineH puck (dwur. 1) (23).

Ot Bcuuku cyOkiacoBe Ha xoinectepona, HDL-

XOJIECTEPOTBT € Halli-Ba)KeH KaTO IMPOTEKTHBEH (hak-

top 3a CC3. Kakto apyrure noakinacose Ha OX, Toi

CBIILIO € XeTepOoreHHa IpyIa, KOsITO ChAbPKa HAKOJI-

ko moxkinaca — HDL2 u HDL3, B 3aBUCHMOCT OT

HaJIMYUETO Ha Pa3InYHU BUI0BE allOJIUIIONPOTEHHH

(AI-AIV, E, C, D), nunuau, €eH3UMUA U TPAHCIOPT-

HU MpOoTeuHH (25). ATEepONpPOTEKTUBHUAT eEeKT Ha

HDL-xonecrepoiia ce IbIKM Ha HAKOJIKO JEHCTBUS

Ha arnoJIMIONpPOTEeHHa:

1. ydwacTtue B 0OpaTHHUS TPAHCIIOPT Ha XOJIeCTepoia
(26), upe3 mpreM Ha XOJIECTEPOT OT HATOBAPECHU
C JMIUAA Makpodaru, KOeTo € M3BECTHO KaTo
,Kamnanurer 3a eduiykc Ha xojectepoin’. To3u
MEXaHU3bM MPEJICTaBIsIBA BakKHA (QYHKIMS Ha
HDL u urpae xmouoBa posist B CC nmporexuus;

2. yuactue Ha HDL-xonecrepona B mpoTeKIUATa
OT OKCHJIATUBHUS CTPEC, KOETO BKJIIOUBA HE CAMO
npeanassade or cepyMmHus LDL-xosecrepod,
HO W OT HEeOJAarompuaATHOTO HHTpALETyIapHO
neiictBue Ha okeuaupanus LDL;

3. mporuBoBB3nanUTeNHH edektn Ha HDL-
XoJiecTepoia BbpXy MOHOIIUTHUTE U €HIOTEITHH-
T€ KJIETKH;

4. 4) aHTUTPOMOOTHYHA aKTUBHOCT OJIaroiapeHue
Ha meauupanara or HDL-xonecreposia MHXH-
Ouiys Ha TPOMOOTUYHATA AKTUBHOCT;

5. cnocobnocrTa Ha HDL-x0mnecrepona na crumy-
JIUpa eHJJ0TeIHAaTa IPOCTAIIMKINHOBA CHHTE3a U
[0 TO3M HAYMH J1a YJIECHsBAa Ba3oWiIaTalusaTa
4pe3 crocoOHOCTTa CH J1a YABIDKaBa TNIa3MEHHUs
My TOTy>kuBOT. KbM TOBa ce 100aBsi 1 moBHILIe-
HaTa NMpoJyKIus Ha eHporenHa NO-CcHHTeTa3a;

6. crmocoOHOCTTa HAa BHCOKOILUTBTHOCTHUTE JIU-
MONPOTENHU Jla PEryJupar NpoAyKLHUATa Ha
TPOMOOKCAH M MPOCTArTIAaHINHH | 12 AKTUBHPAT
($UOpHHOMUTHYHATA CUCTEMA, KaTo 110 TO3W Ha-
YUH 10100psBa JIM3UPAHETO HA TPOMOA;

7. BB3MOXkHOCTTa Ha HDL-X0necrepoiia 1a cBbp3-
Ba €HJIOTOKCHHUTE U JIa MpeJa3Ba OT TEXHUTE
edextu in vivo (25,27).

Gordon u ChTp. MU3YMCISIBAT B METa-aHAIM3 Ha 4Ye-

TUPU TOJIEMU aMEPUKAHCKH €MHUIEMUOJIOTHYHHU TIPO-

yuBaHus, 4e 3a Bceku | mg/dl napacrtane na HDL-

XoJiecTepoia B cepyMa KOPOHapHUAT PUCK HamallsiBa

¢ 2% mpu MpxKeTe U ¢ 3% npu KEHUTe, HE3aBUCUMO

OT JIPYyTUTE PUCKOBH (PaKTOpH U OT HUBOTO HAa LDL-

xonectepoina (28). Ilonacrosiiem e Bede sCHO, 4e

He camo HuBara Ha HDL-xonecreposa ca BaxxHHU 3a

npotekiusta ot CC3, a v PyHKIIMOHATTHATA TOHOCT

macrophages, also known as “cholesterol efflux
capacity”. This mechanism represents an impor-
tant HDL function and play a key role in CV
protection;

2. participation of HDL cholesterol in the protec-
tion against oxidative stress, which includes not
only protection against serum LDL cholesterol,
but also against unfavorable intracellular impact
of oxidized LDL;

3. anti-inflammatory effects of HDL cholesterol on
the monocytes and endothelial cells;

4. anti-platelet activity due to the HDL cholesterol-
mediated inhibition of the platelet activity;

5. HDL cholesterol ability to stimulate endothelial
prostacyclin synthesis, thus promoting vasodi-
lation through its ability to prolong its plasma
half-life. The increased endothelial NO-syn-
thase production is added to this;

6. the ability of high-density lipoproteins to regu-
late the thromboxane and prostaglandin produc-
tion and activate the fibrinolytic system, thus
improving platelet lysis;

7. HDL cholesterol ability to bind endotoxins and
protect against their effects in vivo (25, 27).
Gordon and associates calculated, in a meta-analysis
of four large-scale American epidemiologic studies,
that for every 1 mg/dL serum HDL cholesterol in-
crease, the coronary risk was reduced by 2% in men
and by 3% in women, regardless of the other risk
factors and the LDL cholesterol level (28). It has al-
ready been established that HDL cholesterol levels
are not the only factor, which plays a role in CVD
protection, but also the functional fitness and size of
the particles (HDL-P). In a study including patients
with an increased intima/media ratio and coronary
atherosclerosis, the cholesterol efflux is an indepen-
dent predictor of CV incidents with a reverse correla-
tion (29). HDL particles are also important, just like
with LDL. Mackey and associates (30) found that an
increase in the HDL-P number by 1 standard devia-
tion decreased the intima/media ration by 0.022 mm
(95% CI 0.011-0.034 mm) and the coronary heart
disease (CHD) risk by 25% (95% CI 7-39%), where-
as the effect of the HDL cholesterol level disappear
after controlling the level of LDL and HLD-P. A
similar association was also found in the EPIC trial
where the change in HDL-P decreased the CHD risk
by half (OR=0.50, 95% CI=0.37-0.66), independent
of other factors (31). Of importance is also the apo-
lipoprotein A-I concentration because it comprises
70% of the total HDL protein and the number of its
molecules is different in the different HDL particle
subclasses. The large spherical HDL-P carry 4-5
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u ronemuHarta Ha yactuiute (HDL-P). B mpoyuBane
Cpel MaIMeHTH C MOBUIIEHO OTHOIIEHWE Ha MHTH-
Ma/Meisl U ¢ KOPOHApHA aTepoCKIIepo3a eIIyKChT
Ha XoJiecTeposl € He3aBucuM npeaukrop Ha CC un-
LUUICHTH B 0OpaTHa Kopenauus (29). 3naueHne nma
u Oposit Ha HDL-uactunure, mogo0HO Ha TO3U MpH
LDL. Mackey u cb1p. (30) Hamupart, 4ye MOBHUIICHUE
Ha 6post Ha HDL-P ¢ 1 crannapTHO OTKJIOHEHHE Ha-
MaJjsiBa OTHOIIEHUETO mMTuMa/menus ¢ 0.022 mm
(95% CI 0.011-0.034 MM) u pucka OT KOpOHapHa
oosect Ha cbpreTo (KBC) ¢ 25% (95% CI 7-39%),
nokaro edektutre Ha HUBOTO HAa HDL-Xonecreposa
M34e3BaT ClIe] KOHTpoJIMpaHe 3a HUBOTO Ha LDL u
HDL-P. [TonoOHa acoruaiiusi € HaMepeHa U B Tpo-
yuBanero EPIC, xpaero npomsinata Ha HDL-P Ha-
maisiBa pucka oT KbC nanonosuna (OR=0.50, 95%
CI=0.37-0.66), HezaBucumo ot apyru dakropu (31).
Ot 3Ha4yeHHe € ¥ KOHIIEHTpalKATa Ha aroJIUIOoINpO-
TeuH A-I, Toi xaTo ToM checTaBisiBa 70% ot oOmus
HDL npotenH u OposiT Ha MOJICKYJIUTE MY € pa3iiu-
yeH B oTjaeiaHuTe mnoakiacoBe HDL-wactuim. I'o-
nemute chepuaran HDL-P HOCAT o 4-5 mMonekynu
anoA-I, 1oxkaTo MaJKuTe AMCKOWIAHU YAaCTHIIM UMaT
camo 2-3 mosiekyiu anoA-1/32/. A kom4ecTBOTO Ha
anoA-I e B oOpaTHa 3aBucumMoct ¢ pucka ot CC3.

Jpyr BaxkeH JIMNUJEH IOKa3aTesl 3a Pa3BUTETO Ha
CC3 ca tpurmuuepunute (TI). Tsaxuara camocTos-
TEJIHA MPOTHOCTUYHA POJIs OT IBJITO BPEME € OCTIOp-
BaHa. HuBara na TT" Ha ry1ajiHO ca CBbp3aHU C pUCKa
ot CC3 B eIHO(AaKTOPHUTE aHAIIU3U, HO €(DEKTHT UM
oTciabBa ciell KOHTpPOJMpaHe 3a APYrH (axkTopw,
Haii-seue HDL-xonecreponsT. IloBuIIeHUTE HUBA
Ha TI' nonpuHAcIAT MHIUPEKTHO 3a IMOBULIABAHE
Ha pUCKa OT aTepoCKJIepo3a IO HAKOJIKO HadyMHa
(33): upe3 Gorarute Ha IDL-x05ecTepos ocTaTbuHu
YacTHUYKH, KOUTO ce 00pa3yBaT OT rojiemMure Oora-
™1 Ha TI" yacTuiM, MOUIOKEHU Ha JIEMCTBHUETO Ha
JUMONPOTENHIINIIA3aTa; Ype3 MpoMsiHa Ha MeTabo-
sm3ma Ha LDL-xonecrepoia, KOMTO B IPUCHCTBHE-
TO Ha N0-BUCOKM TI' upe3 nelicTBHETO HA JaUMNa3ara
ce npeBpbina B Manku mwibTHU LDL wactumm (LDL
III), kouTo MMAT MO-BUCOK aTEPOTCHEH KaIaIlUTET;
uype3 3acuiiBaHe Ha kiaupbHca Ha HDL-xonecrepoia
MOCPECTBOM YepHOIpoOHaTa JHMasa, Thil KaTo 0o-
ratute Ha TT manku HDL-wyactuuum ce pasrpaxaar
mo-0bp30 W HAIyCKaT KPBBHOTO PYCJO IMO-JIECHO,
0TKOJIKOTO rosiemure, 0equu Ha TI' HDL-gactumm.
ToBa Bonu 10 GopmMupane Ha 0OCOOCH CHUIIHO aTepo-
TCHEH JIUIONPOTEHHOB (PEHOTHI, KOWTO BKIIOYBA
Bucoku TT', nucsk HDL-xonecrepos U Hanuuue Ha
MOBUIIIEHUE Ha MaJIKUTe TIbTHU LDL-uactuum, u
KOHTO € XapaKTepeH 3a MeTabOIUTHHUSI CHHIPOM U
3axapHus auadet tun 2. [loHacTosmeM noseye BHU-
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apoA-I molecules, whereas small disk-like particles
only have 2-3 apoA-I molecules (32). The apoA-I
quantity is inversely related to the CVD risk.
Another important lipid indicator for the develop-
ment of CVDs are triglycerides (TGs). Their inde-
pendent prognostic role has been discussed for a
long time. Fasting TG levels are linked to the CVD
risk in single-factor analyses but their effect weakens
after controlling for other factors, especially HDL
cholesterol. Elevated TG levels contribute indirectly
to an increased atherosclerosis risk in several ways
(33): by the IDL cholesterol-rich residual particles,
which are formed by the large TG-rich particles un-
der the influence of lipoproteinlipase; by altering the
LDL cholesterol metabolism, which, in the presence
of elevated TG levels, turns into small dense LDL
particles (LDL III) under the influence of lipase and
these particles have higher atherogenic capacity; by
increasing the HDL cholesterol clearance through
hepatic lipase since the TG-rich small HDL par-
ticles decompose faster and leave the blood circu-
lation more easily than the large TG-depleted HDL
particles. This leads to the formation of especially
strongly atherogenic lipoprotein phenotype, which
includes high TG levels, low HDL cholesterol and
presence of elevated number of small dense LDL
particles. This phenotype is characteristic of meta-
bolic syndrome and type 2 diabetes.

Currently more attention is paid to non-fasting TGs,
which are probably more strongly related to elevated
risk, independent of HDL cholesterol (34). Accord-
ing to the latest management recommendations in
Europe, TGs are not a single therapeutic target but
they have to be monitored in the presence of dys-
lipidemia with elevated TG levels (class Ila B) (4).
Non-HDL cholesterol is a secondary therapy target
in combined hyperlipidemia, diabetes, metabolic
syndrome and chronic kidney diseases, which pos-
sibly contributes to the TG impact. Prospective stud-
ies show that the combined effect of the highest non-
HDL cholesterol levels is 2.5 times more significant
for the occurrence of CVDs (35).

DYSLIPIDEMIA MANAGEMENT

The treatment of lipid metabolism disorders is deter-
mined by the LDL cholesterol levels, which are the
primary target to be influenced, as well as the global
cardiac risk levels (Fig. 2) (by 4).

LDL cholesterol is recommended as a primary target
because the facts showing the effects of its decrease
are the most numerous and the most significant (class
IA). When an analysis is impossible, TC can also be a
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Assessment of the laboratory lipid indicators
Score LDL-cholesterol levels
CVD risk <70 mg/dL 70 to <100 mg/dL | 100 to<155 mg/dL | 155 to<190 mg/dL >190 mg/dL
<1.8 mmol/L 1.8 to <2.5 mmol/L | 2.5 to<4.0 mmol/L | 4.0 to<4.9 mmol/L >4.9 mmol/L
<1 No lipid correction | No lipid correction | Lifestyle changes | Lifestyle changes * Conilli:;;edlcal
Class?/
1/C 1/C I/C 1/C 1/C
Level?
+ consider medical | + consider medical | + consider medical
>1 to <5
therapy therapy therapy
Class' e 1C Tla/A Tla/A Tla/A
Level?
~5 to <10 L1fes‘.cyle changes, Llfes'Fyle changes,
. . consider medical | consider medical
high risk
therapy therapy
Class?/ Ta/A Tla/A
Level®
=10 v L1fes‘.cyle changes,
. . consider medical
high risk
therapy
Class?/
Level? ITa/A

Fig. 2. Management in the different patients according to the LDL cholesterol level and CV risk (4)

MaHue ce otnens Ha TI, uzcnenBaHu He Ha TIaJHO,
KOHUTO MO>Ke O TIOBeYe Ce CBBP3BAT C MOBUIIICH PHUCK,
nezaBucuMo oT HDL-xonectepona (34). B mocnen-
HUTE Ipenopbku 3a noseaeHue B Espona TI' He ca
CaMOCTOSITEJICH TepareBTHUEH TapreT, HO TPsOBa 1a
ce MpOoCIesIBaT MPU HATMUYUE HA JUCITHITUACMUS C
Bucoku HuBa Ha TT" (kmac Ila B) (4). Kato Bropuyen
TapreT Ha JeYeHWe P KOMOMHUpAHA XHIIEPIIHITU-
nemust, TuabeT, MeTabOIUTEH CHHIIPOM U XPOHUYHHU
ObOpeuHH 3a00JIsIBaHUS, YpPe3 KOWTO BEPOSITHO Ce
onocpencrsa BiusHuero Ha TI, e neHDL-xonec-
TeponbT. [IpOCHEKTHBHU MPOyYBaHHS MOKA3BaT, ue
KOMOWHHUpaHHAT ePEeKT Ha Hal-BHCOKUTE HHBA Ha
neHDL-xonecreposa e 2.5 mbTH MO-TOJISIM 32 pa3BH-
tue Ha CC3 (35).

HOBEJAEHHME IMTPU ANUCJIUIINIAEMUA

Jleuennero Ha HapylIEHUSATa B JIMINUIHUS MeTa-
Oomu3pM ce ompenens crnopen HuBata Ha LDL-
XoJecTepoia, KOMTO € MbpBUYHA 1€ Ha MOBJIMsIBaA-
HE, U HMBaTa Ha rio0anHus chpaeueH puck (dur. 2)
(o 4).

Karo mnepBuuen taprer ce mnpenopbuBa LDL-
XOJIECTEPOTBT, Thii KaTO JOKa3aTescTBara 3a eex-
TUTE OT CHM)KEHHETO HAa HUBAaTa My ca Hail-MHOTIO
n Haii-3HaunMu (kiac [A). Koraro ananusst My e
HEBB3MOXKEH, KaTo TapreT 3a JICUEHUE Ce J0MyCKa U
OX (knac IIaA). Kakro Beue cmomeHaxme, HUBOTO
Ha TT TpsOBa ma ce mpocnensBa, KOraTo U3XOAHO €
nosuuieHo (kiac [1aB). Kato Bropuynm nenu Ha se-

therapy target (class IlaA). As we have already men-
tioned, the TG level must be monitored when the ini-
tial level is elevated (class I1aB). The recommended
secondary therapy targets are non-HDL cholesterol
(class I1aB) and apo-B (class I1aB). For the moment,
serum HDL cholesterol is not suggested as a therapy
target (class IIIC), as well as the apoB/apoAl ratio
or the non-HDL/HDL cholesterol ratio (class II1C).

Diet-related measures are not advocated for all dys-
lipidemia types. The restriction of unsaturated fatty
acids (<7% of the total energy intake) and trans un-
saturated fatty acids is of key importance. They are
replaced with mono- and polyunsaturated fatty ac-
ids. If 1% of the daily energy intake, received by un-
saturated fatty acids, is replaced by monounsaturated
fatty acids, the LDL cholesterol level will decrease
by 0.041 mmol/L, and if it is replaced by n-6 polyun-
saturated ones, the reduction of the LDL cholesterol
level will be by 0.051 mmol/L (36). The use of a
high concentration of n-3 polyunsaturated fatty acids
(>2g/daily) reduces also the TG levels. However, for
this purpose food sources are not enough and nutri-
tional supplements or medicaments are needed. In
patients with severe forms of hypertriglyceridemia a
significant reduction of fats in food is required (<30g/
daily). They must be less than 35% from the total
energy intake. In addition, a decrease of the total car-
bohydrate intake is needed, especially carbohydrate
foods with high glycemic index/low fiber content
(4). In regard to HDL cholesterol, trans fat reduction
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yeHue ce npenoppuBaT He-HDL xonectepona (kiac
[IaB) u ano-B (xnac 11aB). HDL-xonecteponsT KaTo
CepyMHO HHBO 3acera He ce MpernopbyBa KaTo 11l Ha
neuenneto (knac [1IC), kakTo u oTHOIIEHHETO anoB/
anoAl wiu orromenunero HeHDL/HDL xonectepon
(xmac IIIC).

JlueTHuHUTE MEPKH Ce TIPENopbhYBaT 38 BCHUKU BU-
noBe pucnunuaeMus. OCHOBHO 3HauY€HUE MMa Oorpa-
HUYaBAaHETO HA HACUTCHUTE MACTHU Kucenunu (<7%
OT OOIIMUS eHEeprHeH BHOC) U HA TPaHC-HEHACHTEHH
MacTHHM KHCEJIMHHU, KaTo T€ CE€ 3aMEeHST C MOHO- U
MOJIMHEHACUTEHN MAacTHH KucenuHu. Axo 1% ot
JTHEBHUSI €HEprHeH INpHUeM, TOJIy4deH OT HaCUTeHH
MacCTHH KHCEJIMHHU, C€ 3aMEHH C MOHOHEHAaCHUTEHH
macTHU kucenuHu, LDL xonecTepobT 11e Hamasee
¢ 0.041mmol/l, a ako ce 3ameHu ¢ n-6 MOJUHEHACH-
TEHU, TO peyKuusaTa B HUBoTo Ha LDL-xonecrepoia
me e ¢ 0.051 mmol/l (36). U3non3BaHeTo Ha BUCOKa
KOHIIEHTpaI¥sl Ha n-3 MoJIMHEHACUTEHU (>2 r/1HEeB-
HO) HamaisiBa HuBata U Ha TI', KaTo 3a Ta3m 1en He
€ JIoCTaThbyHa CaMo JIOCTaBKaTa OT XPaHUTEIHH U3-
TOYHUIIH, & Ca HEOOXOUMH M XPAHUTEITHU JIOOABKH
win MenukameHnTH. [lpu OomHu ¢ Texku Gopmu Ha
XHUIIEPTPUTTIULCPUIEMHS € HEOOX0ArMa U 3HAYMMa
penykums Ha Ma3HUHHUTE B XpaHata (<30 1/THEeBHO),
KOUTO Ja ca noj 35% OT oOuusl eHeprueH BHOC,
HamalsiBaHe Ha OOIIMs BBIIIEXUIPAaTeH BHOC, 0co0e-
HO Ha BBIVIEXUAPATHU XPAaHU C BUCOK TNIMKEMUYEH
WH/IEKC/ HUCHK cheTaB Ha pubpu (4). [To oTHOIIEHME
Ha HDL-xonecrepoia peaykuusTa Ha TpaHC-Ma3HU-
HUTE € OT Hail-rojsiMo 3HaueHHe, TOKaTo OrpaHuva-
BAaHETO HAa HACUTEHHUTE U TMOBHUIIEHOTO KOJIMYECTBO
Ha HEHAaCUTEHHUTE MACTHM KUCEIIMHU HAMAT TOJIKO-
Ba OTUETIHB €PEKT. YMEPEHHAT MPUEM Ha alKOXOJ
(1-2 nutuera nHEBHO, KoeTo orroBaps Ha 10-30 r/
JTHEeBHO eTaHon) pexyurpa TI' n moBuiaBa HUBaTa
Ha HDL-xonecreposia, HO IO-roJ€MU KOJIMYECTBA
Morar jaa yBenuuaT TI" 3Haunmo. Jlo6aBsiHETO Ha Bb-
[JIeXHUIpaTy (3aXapHu u3aenus He nosede ot 10% ot
oOmiust eHeprueH BHOC), Gudpu, cost, GUTOCTEPOIIN
U APYTH XpaHUTEIHU 100aBKK OMXa MoJo0pwIIn Jiu-
nugHaTa oOMsHa.

Ot apyruTte MEpKH 3a NMPOMsHA B HAUMHA HA KHUBOT
HaMaJIIBaHETO Ha TeJecHOTo Teryio ¢ 5-10% u mo-
BHUIIIABaHETO Ha eKeJHeBHaTa (pr3nvyecka akTUBHOCT
70 30 MUH/JTHEBHO MOBJIMSBAT OJIATONIPUSITHO BCUY-
KM TIOKa3aTel Ha JIMITUAHATa OOMSIHA, KaKTO U TJII0-
KO3HaTa OOMsIHAa ¥ WHCYJIMHOBaTa YyBCTBUTEIHOCT.
CrnimpaHe Ha TIOTIOHOMYyIIeHeTo mnoBumaBa HDL-
xojectepoia ymepeHo. OrpaHMyaBaHETO Ha COJTa
oJi 5 T/THEBHO HaMalisiBa CTOMHOCTUTE Ha apTepH-
AJIHOTO HAJISITaHEe M 110 TO3M HauWH peayLupa oomus
CC puck.

10

is of highest importance, whereas the restriction of
saturated and the increase of unsaturated fatty acids
do not have such marked effect. The moderate alco-
hol intake (1-2 drinks daily, which corresponds to
10-30 g of ethanol daily) reduces TGs and increases
the HDL cholesterol levels, but larger quantities can
increase TGs significantly. The addition of carbohy-
drates (food with sugar content no more than 10%
of the total energy intake), fibers, soy, phytosterols
and other nutritional supplements would improve the
lipid metabolism.

Among the other measures related to lifestyle chang-
es, the reduction of body weight by 5-10% and the
increase of the daily physical activity to 30 min/d
have a beneficial effect on all lipid metabolism in-
dicators as well as glucose metabolism and insulin
sensitivity. Smoking cessation leads to a moderate
increase of HDL cholesterol levels. Salt restriction
to under 5 g/d decreases blood pressure and thus re-
duces the total CV risk.

MEDICAL THERAPY

Statins still remain the main antilipemics. They
significantly reduce TC and LDL cholesterol lev-
els, moderately decrease the TG level and slightly
increase the HDL cholesterol level. Meta-analyses
show that the use of statins reduces the total mor-
tality rate by 10%, CV mortality by 20%, the inci-
dence of coronary incidents by 23% and that of brain
stroke by 17% for every 1 mmol/L decrease of the
LDL cholesterol level (37). Currently, the following
algorithm for choosing a statin is suggested (4):

» assessing the individual CVD risk and including
the patient in the process of decision-making in
regard to influencing the CV risk;

» determining the target LDL cholesterol levels
for the respective risk level;

» calculating the percentage of LDL cholesterol
reduction needed to achieve the goal;

» choosing a statin, which based on literature data
will ensure the needed LDL cholesterol de-
crease;

» since the response to statins is variable, increas-
ing the dosage is almost compulsory;

» combined therapy is needed in case of no effect
after monotherapy.

The side effects from the use of statins are few and
rare. The most serious one is myopathy, which can
progress to rhabdomyolysis. Fortunately, it occurs
relatively rarely - <1/1000 patients treated for myop-
athy and <1/1000000 for rhabdomyolysis. Myalgia,
without creatine kinase (CK) level elevation is ob-



Dyslipidemias - Contemporary Understanding and Behavior

MEJIUKAMEHTO3HA TEPAIIUSA

OCHOBHM  aHTWUJIMIIEMHYHM CpPEICTBAa  OCTaBaT
crarunute. Te HamansBar 3HaunMo HMBaTa Ha OX
u Ha LDL-xonecrepona, ymepeno cHwxkasar 1T u
nexo nosumasat HDL-xonecrepona. Mera-ananusu
[IOKa3BaT, ye MPUIOKEHNETO Ha CTaTMHHM HamalsiBa
obmara cmbptHOCT ¢ 10%, CC cMBpPTHOCT — C
20%, yecToTaTa Ha KOPOHAPHHUTE UHIUACHTH — C
23%, 1 Ha MO3BYHHSA MHCYIT — cbc 17% 3a Bceku
1 mmol/l cumwkenue na LDL-xonecrepomna (37).
[lonacrosimem ce mpeiara cilegHaTta CXeMa Ha
n300p Ha craTtuH (4):

e oueHka Ha uHauBUAyanHus puck or CC3 u
BKJIFOUBAHE HA MHJMBHU/IA B ITpOLIeca HA B3EMaHe
Ha pelIeHNns 3a Bb3AeHCTBUE BbPXY NMapaMeTpH-
Te Ha HeroBusa CC puck;

* YCTaHOBSBAaHE Ha TapreTHUTE CTOMHOCTH Ha
LDL-X 3a CbOTBETHOTO HUBO Ha PUCK;

* M3YMCISABAHE Ha NPOLEHTa Ha peAyKUus Ha
LDL-X, HeoOX0oauM J1a ce MOCTHUTHE LIEIITa;

*  n300p Ha CTaTHH, KOWTO 1O JaHHU OT JINTepary-
para O ocUrypui TakoBa cHkenue Ha LDL-X;

*  Tbil KaTo OTTOBOPBT KbM JIEHCTBUETO HA CTaTH-
HUTE € MHOTO BapuaOWieH, MOBUILABAHETO Ha
JIO3UTE € TIOYTH 33IBJIKUTETHO;

* 1pu Jurca Ha eheKT OT MOHOTEpanusl ChbC CTa-
THH 3a TIOCTUTaHEe Ha LEeNTa, Jia Ce MPUIIOKH
KOMOMHHPAHO JICUCHHE.

CrtpaHuuHUTE €PEKTH OT MPUIIOKECHUETO Ha CTaTu-
HUTE ca MaJlko U peaku. Hali-cepno3sHoTO OT TAX €
MHUOIATHATA, KOSITO MOXE Jia Mmporpecupa ao pao-
JIOMHOJIN3a. 3a IAcTHe, T€ ca CPABHMUTEIHO ps-
ko - <1/1000 nexyBanu OOJHM 3a MHONATUATA U
<1/1000000 3a pabmomuonuzara. Muanrusi, 0e3
nosuieHue Ha ctoiiHoctute Ha CK, ce cpema npu
5-10% ot OGonHMTE, HO PSAKO € MPUYMHA 3a Mpe-
KbCBaHE Ha JIEYeHHETO. PUCKBT OT pa3BUTHE HA MU-
omnaTHs ce MOBHIIAaBa NMPU KOMOWHHMpaHE HAa CTaTHH
¢ ¢ubpaT. [loBuieHne Ha YepHOIPOOHUTE EHIUMHU
Haj 3 TbTH ropHa peepeHTHA MpaHuLa B 1Ba IOCIIE-
JIOBAaTEIHH M3CIieABaHus ce HaOmoaasa npu 0.5-2%
OT JIEKYBaHUTE U € OOMKHOBEHO A03a3aBucumMo. Hac-
KOPO Ce TOsIBUXa ChOOLICHNUS 3a JIEKO MOBUILICHHUE Ha
pHCKa OT 3aXapeH JuabeT TUN 2 MpH MPHEM Ha CTa-
THUHHM, HO TOBa He OMBa 1a HM 00e3KypaskaBa Jja mpu-
Jarame CTaTMHM IPU MHIMKALUU 3a TOBA, ThbH KaTo
CHOTHOILCHHUETO MOJ3a/PUCK 32 TO3U KJac MeAuKa-
MEHTH € CHJIHO MOoJIoKUTeNnHo. Kato anrepHatuBa Ha
CTaTUHHTE MPH HEMOHOCUMOCT MOT'aT Jia Ce 0OCH AT
KI'bYHHU KUCEITMHN, THXUOUTOPH Ha X0JIECTepOJIOBa-
Ta abcopOuus (e3etumu0) u HuaruH. KomOuHarms-
Ta Ha CTAaTUH C e3eTUMUO Moxke na Hamanu LDL-X
nomeiHATENIHO ¢ 15-20% U MOXe aa ce M3Mmoa3Ba

served in 5-10% of the patients but it is rarely a rea-
son to interrupt the treatment. The risk of myopathy
is increased when combining statins with fibrates.
A 3-fold elevation of the liver enzymes in two con-
secutive tests is observed in 0.5-2% of the patients
and is usually dose-dependent. There have recently
appeared publications about a slightly increased risk
of type 2 diabetes after statin intake but this need
not discourage us from using statins if there are in-
dications for it because the benefit/risk ratio of this
class of medicaments is strongly positive. Bile acids,
inhibitors of the cholesterol absorption (ezetimibe)
and niacin can be considered alternatives to statins
in cases of intolerance. A combination of statin and
ezetimibe can additionally decrease the LDL cho-
lesterol level by 15-20% and can be used when the
therapeutic goal is not achieved.

Fibrates are antilipemics of choice in hypertriglyc-
eridemia when the TG levels are >2.3 mmol/L and
when the CV risk is high. Despite the fact that the
data about their application is controversial, they can
reduce TG levels by 50% and increase HDL choles-
terol levels by 10-15% in the short term and 5% in the
long term. Meta-analyses show that fibrates reduce
the incidence of the main CV incidents by 13% (95%
CI 7-19%), especially in patients with elevated TG
levels >2.3 mmol/l and low HDL cholesterol levels.
The use of potent statins in high doses can decrease
the TG levels by 30% along with other benefits they
carry. The uses of n-3 fatty acids, nicotinic acid (not
recommended currently), as well as a combination
of statins and fibrates, omega-3 fatty acids, niacin,
and fibrates combined with fatty acids are considered
alternative therapies.

The increase of HDL cholesterol levels is not con-
sidered a primary goal now because in clinical stud-
ies no correlation was found between the elevation
of HDL cholesterol levels and CVD incidents. For
the moment lifestyle changes are recommended, the
use of statins and fibrates only partially solves the
problem. The application of potent medicaments
to treat the hypoHDL-emia is not approved for the
moment due to the inability to improve the patient
prognosis or due to numerous serious and frequent
adverse effects. The use of nicotinic acid, alone or in
combination with laropiprant is now considered un-
founded after several trials (HPS-2 THRIVE, AIM-
HIGH) did not confirm the positive effect on CV
incidents. Another group of medicaments, which in-
hibit the cholesteryl ester transfer protein (CETP-I),
represented by torcetrapib, dalcetrapib, anacetrapib,
evacetrapib, have not gained popularity for the mo-
ment due to their side effects and the lack of effi-
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[IPU HETIOCTUTAHE Ha TeparieBTHYHATA 11eJ1.
QubpaTuTe ca aHTHIMIIEMHUYHH MEAMKAMEHTH Ha
n300p MpH HaJIM4YME HA XHUIEPTPUTIHLEPHICMHS,
korato HuBara Ha TI™>2.3 mmol/l u npu Hanuuue Ha
Bucok CC puck. Benpeku de naHHUTE 3a TAXHOTO
CaMOCTOSITETHO TPHJIOKEHHUE Ca MPOTHBOPEUMBH,
Te MoraTt fa pexyuupar Husara Ha TI" no 50% u na
noBumat HDL-X 10-15% kpatkocpouno u 5% abii-
rocpouHo. Mera-aHanusu nokasear, e (uOpaTute
HaMalsiBat yectorata Ha ocHOBHUTE CC MHIIMICHTH
¢ 13% (95%CI 7-19%), ocobOeHo mpu OOJIHU C TIO-
BuiieHn HUBa Ha TI™>2.3 mmol/l u HuUCKM HUBA Ha
HDL-X. IlpunoxxeHuero Ha MOIIHHM CTaTUHU BbB
BHUCOKHM J03M MOraTr ja HamalsaT HuBaTta Ha TI' 1o
30%, Hapen ¢ ocrananute noisu. Karo antepHarusu
ce 00CHKIAT M3MOJI3BAHETO Ha N-3 MAacCTHU KHCEJH-
HU, HUKOTHHOBA KHCEIMHA (cera He ce Mpernopby-
Ba), KaKTO M KOMOMHAIMs Ha cTaTuHU ¢ (ubdparwy,
oMera-3 MacTHH KHCEeJIWHU, HUallMH 1 Ha (hudpartu ¢
MACTHHU KHCEJIHHH.

IToumasanero Ha HDL-X cera He ce cuuTa 3a bp-
BHUYHA LIeJ, Thii KaTO B KIMHUYHHU NPOYYBAaHUS HE
ce MOTBBPIM KOpeJauusiTa MeXy NOKaYBaHETO Ha
HuBoTo Ha HDL-X n unnuaenture ot CC3. 3acera
ce TMpernopbYBaT MEPKU 3a MPOMSHA HAa HAYMHA Ha
JKUBOT, M3MOJI3BAHETO HA CTATUHU U HUOpATH caMo
4acTUYHO TpeonoisiBa npobiema. [IpunoxeHuero
Ha NOTEHTHU CpEeACTBa 3a JieueHue Ha xunoHDL-
eMHATa 3acera He ce MpuemMa Nopagd HEBb3MOXK-
HOCT Aa moaoOpsT MporHo3ara Nnpu OOJHUTE WU
Mopagd MHOXECTBO CEPHUO3HM U YECTH CTPAHUYHU
sBriernst. [IpunokeHneTo Ha HUIKOTHHOBA KHCEITUHA,
CaMOCTOSITETHO MJIM B KOMOWHAIIMS C JIATIONHIIPAHT,
cera Beue ce CUMTa 3a HEONpaBAaHO CIel KaTo Hsi-
kosko npoyusanusi (HPS-2 THRIVE, AIM-HIGH)
HE MOTBBbpaUXa nojoxutrenHure epexru Bppxy CC
WHIMIeHTH. Jpyra rpyna MenKaMeHTH, KOUTO WH-
XHOMpaT XOoJecTepus ecTep TpaHc(epHUs MPOTenH
(CETP-I), ¢ npeacraBurenu torcetrapib, dalcetrapib,
anacetrapib, evacetrapib, He ycmsixa Ja ce Hajo-
Kar 3acera Mopajau MosiBaTa Ha CTPaHUYHU e(heKTH
U Jaurca Ha eeKTUBHOCT (IIbPBUTE MEAMKAMEHTH)
WIN TIOpajW JIUICA HA AaHHHU OT Mpoyd4BaHus (Io-
HOBUTE).

CbBpeMEHHUTE THPCEHHS 32 JICUYCHUE Ha JUCIIHIHU-
JEeMUUTE Ca HACOYCHU 3a HaMalsBaHE Ha PE3UIy-
QIHUSI PUCK OTBBJ MPHUJIOKEHUETO Ha CTATHHHTE,
KoMTO octaBa okoso 30%. ThpceHusaTa ca HaCOUCHU
B HSIKOJIKO TOCOKU. Beue ca omoOpenu 3a yedeHue
Ha OOJHM C MBPBHUYHA XWUIIEPXOJIECTEPOIEMUS J[BA
MeankaMeHTa: lomitapide, koiiTo € HHXUOUTOP Ha
mukpozomannusi TI” tpancdepen nporeun (MTP), u
mipomersen, KOWTO € MHXMOUTOP Ha antisense oJu-
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ciency (the first medicaments), or because of the lack
of research data (the newer ones).

The modern search for dyslipidemia treatment is
aimed at reducing the residual risk beyond the use
of statins, which remains about 30%. The search has
several directions. There are two drugs that have al-
ready been approved for treating patients with pri-
mary hypercholesterolemia: lomitapide, which is
an inhibitor of the microsomal TG transfer protein
(MTP), and mipomersen, which is an inhibitor of
the antisense oligonucleotide (ASO), being mainly
directed to apoB-100. Monoclonal bodies to PCSK9
have been developed as well with their action being
similar to the genetic decrease of LDL cholesterol
levels via blockage of this protein responsible for the
disintegration of the lipoprotein receptor in the hepa-
tocytes. Darapladib is an inhibitor of the lipoprotein
associated phospholipase A2 (LaP A2) enzyme,
which is carried by the LDL particles and is trans-
ported into the vascular wall. It has been tested in 2
trials with an end result CV incidents. Canakinum-
ab is a monoclonal antibody to interleuken-1 and
aimed at the inflammation processes and the increase
of interleuken-1p by the cholesterol crystals in the
atheromatous plaque.

CONCLUSION

Dyslipidemias are a main risk factor for the oc-
currence of CVDs. They develop as a result of the
interaction of numerous genetic changes with en-
vironmental factors. Its incidence in the general
population is high, especially among CVD patients.
Dyslipidemias are a group of lipid metabolism dis-
orders and frequently include complex interactions
between the separate lipid subclasses in the organ-
ism. Their modern treatment is aimed at decreasing
the LDL cholesterol level as a primary target and in-
cludes both measures for lifestyle and diet changes,
and medical therapy. Statins are the drug of choice
in almost all dyslipidemias, being applied alone or in
combinations, whereas fibrates and other antilipemic
medicaments have a limited use. In order to reduce
the residual CV risk, new solutions, beyond the de-
crease of the LDL cholesterol levels with statins, are
sought.
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rouykieoTuna (ASO), KaTo OCHOBHO € HACOUEH KbM
anoB-100. Pa3pabotenu ca 1 MOHOKJIIOHAIHU aHTH-
terna kbM PCSK9, unerto AeiicTBHe € Ja HAMOmo0u
TCHETHUYHO JETEPMUHUPAHO CHIDKCHHE Ha HHBATa
Ha LDL-X mocpencTtBoM OJIOKUpaHE HA TO3H TIPO-
TEHH, OTTOBOPEH 3a pasrpakAaHeTO Ha JIMIIONPO-
TEMHOBHSI penenTop B xemarouuture. Darapladib
¢ MHXMOMUTOp Ha EeH3uMa JIUIONPOTEHH-CBBP3a-
Ha (ocdonunaza A2 (LaP A2), koiiTo ce HOCH OT
LDL-yacTuuuTe U ce npeHacst B ChbJoBaTa CTEHA, U
€ TecTBaH B 2 mpoyuBaHus ¢ kpaeH uzxon CC uH-
nuaentu. Canakinumab mnpescTaBisiBa MOHOKIIO-
HaJIHO aHTHUTsUI0 KbM interleuken-1p u e HacoueHO
KBbM TPOLIECHTE HAa BH3MAJICHUETO M YBEIUYCHUETO
Ha interleuken-13 oT XonecTeponoBUTE KpHCTAU B
aTepoMaro3Hara IiaKa.

3AK/IIOYEHUE

J ucnunupeMunTe ca OCHOBEH PHUCKOB (PakToOp 3a
pazsutue Ha CC3. Te ce pazBuBar B pe3ynrar Ha
B3aMMOJICHCTBAE Ha MHOYKECTBEHH T€HETUYHHU TIPO-
MeHU C (akTopu Ha OKoiHaTa cpena. Yecrorara
M € BHUCOKa B O0IIaTa MomyJamus U 0COOCHO cpej
marueraTuTe cbe CC3. JlucaunuaeMunTe ca ceMei-
CTBO HApPYIICHUS B JIUITHHUS META00IM3bM U YECTO
BKJIFOUBAT CJIOKHU B3aMMOOTHOIIECHUS MEXIY OT-
JISITHUTE TIOJIKJIACOBE JINMTUAH B opraHu3ma. CeBpe-
MEHHOTO MM JIEUEHUE € HACOUYEHO KbM HaMaIsIBaHE
Ha LDL-xonecreposia KaTo MbpBUYHA LIET U BKIIIOY-
Ba KaKTO MEPKH 3a MPOMSHA B HAYMHA HA JKUBOT H
XpaHEHEeTO, Taka W MEIUKaMEHTO3HO ITOBJIHsIBA-
He. CpecTBO Ha IIBPBH M300p MPHU TOYTH BCHUYKH
JUCIUIINIEMUN Ca CTATHHUTE, CAMOCTOSITEIHO HIIH
B KOMOWHAIMH, JOKaTo (UOpaTuTe W JAPYTH aHTH-
JIUTIEMUYHU MEJMKAMEHTH Ca C OTPaHH4YEHO IpH-
Jnoxenue. 3a na ce Hamanu octaTbuHusIT CC puck,
Ce THPCAT HOBH PEIUICHHUS OTBBJ HAMaJSBAaHETO Ha
LDL-xonecteposia cbC CTaTHH.
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