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PE3IOME
BbBenenne: damuHara XHIIEPXOJIECTEPOIIEMHUS
€ YCTaHOBEH pHUCKOB (akTop 3a pa3BUTHE Ha

aTEePOCKJICPOTHYHU ChPJICUHOCHIOBH 3a00JSIBAHMS, KOSTO
ompeiessi paHHa 3a007151eMOCT ¥ CMBPTHOCT. IHTEH3MBHOTO
TIOBJIMSIBAHE HAa BHCOKHTE HUBA Ha JIMIIONPOTEHHHUTE C
nucka mrbpTHOCT (LDL-xonectepor) Boau 10 HamasIsBaHe
Ha yectoTara Ha CC3.

Hen: [la ce aHanm3upar NpPOMEHHWTE IpUM HHUBATa Ha
JIMITUJIATE CJIE MHTCH3UHUIpaHe Ha JICUSHUETO Ha O0JTHH
¢ (haMmIHa XUIEPXOJIECTEPOIEMHUSL.

YuacTHuIM 1 MeTou: [3ce1BaHy ca HUBaTa HAJIUITHINTE
npu 59 OonHu ¢ GdaMuIHA XHUIIEPXOJECTEPOJIEMHUs OT
W3zrouna bbarapus, KOUTO ca HACOYECHH 32 ONTHMH3UpPAHE
HA JIGYEHHETO B LIEHTHbpa 3a jedeHue Ha OX B YMBAIJI
,»CB. Mapuna“ — Bapna, npe3 nepuona 10.2017-07.2020
r. Jluarnosara ®X e ompejeneHa KaTO BEPOATHA WU
curypna criopen Hunepnanackure kpurepuu (Dutch Lipid
Clinics Network, DLCN) npu 6poii Touku >6. Cie/] olieHKa
Ha BKJIIOYBAIM KPUTEPUH 32 3all0YBaHE Ha JICYCHHE C
Evolocumab Bcuukm OosHM ca mpociensBaHu 1pe3 6
Mecela 3a JIMINMIEH CTaTyc. AHAIM3UPAHU Ca U3XOTHU
JeMorpa)CKi XapakTepUCTUKH M TPOMsHAa B HHMBAaTa Ha
nabopaTopHUATE M3CeABaHUS Ha oOuy xonectepor, LDL-
xonectepost 1 HDL-xonecrepo:n. 3a orjeHKa Ha pa3iukaTa
OT M3XOJIHATA € M3IIOJI3BaH t-TECT 3a TPYNUPAHU JJBOHKH.
Pesyaratn: Ot Bcuuku 59 nmpemMuHanu npes3 LEHTHpa
MHO3MHCTBOTO ca Mbxke (58%). Cpennara BbB3pacT e
57,66+9,57 1., or 37 mo 76 r. Mcxemuuna OojecT Ha
cepuero uMar 54%, ¢ NPEXUBSIH MUOKapAeH HH(apKT
ca 30,5%, a ¢ mo3pueH uHcynr ca 12%. Cpennara
M3XOJIHA CTOWHOCT Ha o0mms xosectepon ¢ §,23+£3,65
mmol/l, va LDL-xomectepona ¢ 5,31£1,95 mmol/l, Ha
HDL-xonecrepona e 1,25+0,4 mmol/l. Ome cnen 6
mecenia HuBara Ha LDL-xonectepona cnajaT 10 CpeaHO
2,46+1,59mmol/l (p<0,0001) u ce 3axppxar 2,5 1. cien
HavasoTo. Chllfata TEHJCHIMS ce HaOJII0/1aBa U 3a O0LIHs
xonecrepoit. [locturane Ha pa3iIMYHKM TApreTHU HHBa Ha
LDL-x ce HabmromaBa oire Ha 6-ust mecert ipu 76% u 56%
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ABSTRACT

Introduction: Familial hypercholesterolemia (FH) is an
established risk factor for the development of atherosclerotic
cardiovascular diseases (CVD), which determines early
morbidity and mortality. Intensive reduction of the high
levels of low-density lipoprotein cholesterol (LDL-c)
reduces the incidence of CVD.

Aim: The aim of this article is to analyze changes in lipid
levels after intensification of the treatment of patients with
familial hypercholesterolemia.

Participants and Methods: Lipid levels of 59 patients
with familial hypercholestrolemia from Eastern Bulgaria
were studied with the aim of optimizing the management
at an FH treatment center at St. Marina University Hospital,
Varna. The period covered was from October 2017 to July
2020. The diagnosis of FH was determined as probable
or certain according to the Dutch Lipid Clinics Network
(DLCN) with a score of >6 points. After evaluation of the
inclusion criteria for initiating treatment with evolocumab,
all patients were monitored every 6 months for their lipid
status. Baseline demographic characteristics and changes in
the levels of laboratory tests for total cholesterol, LDL-c,
and HDL cholesterol (HDL-c) were analyzed. A t-test for
grouped pairs was used to estimate the difference from the
baseline.

Results: Of all 59 who passed through the center, the
majority were men (58%). The mean age was 57.66+9.57
years, from 37 to 76 years. A total of 54% had ischemic
heart disease, 30.5% had survived a myocardial infarction,
and 12% had a previous stroke. The mean baseline of total
cholesterol was 8.2343.65 mmol/L, that of LDL cholesterol
was 5.31£1.95 mmol/L, and that of HDL-c was 1.25+0.4
mmol/L. After 6 months, LDL-c levels dropped down to an
average of 2.46+1.59 mmol/L (p<0.0001) and persisted for
2.5 years after onset. The same trend was observed for total
cholesterol. Achieving different target levels of LDL-c was
reached as early as the 6th month in 76% and 56% of the
treated, respectively.

Conclusion: The use of evolocumab in addition to statin
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CHOTBETHO.
3akmouenne: [Ipuwioxenuero Ha Evolocumab B mo6aBka
Ha CTAaTHMHOBA Tepamus BOAM A0 3HAUUMO M TpaiHO
HamasieHre Ha oburst 1 LDL xomnectepon mpu GonHHU ¢
@®X. [Ipu 3HauuTesen 6poii OT TSAX Ce MOCTUraT MPHULEITHN
HuBa Ha LDL-xomecrepoi1, KOeTO HaMalsiBa PUCKa OT HOBU
CBPJICYHOCH/IOBU MHIIUICHTH.

KarowoBu jaymu: gamunna  xunepxonecmeponemus,
Evolocumab, LDL-xonecmepon, cvpoeyHocv0o8u 3a00.5-
eanus

BBBE/IEHUE

damunnara xurepxonecreponemus (PX) e nacnen-
CTBEHO 3a0oJjsiBaHE Ha HapyUICHHE Ha JIMIHIHATA
00MsIHa, KOETO CE YHACIIEAsBa aBTO30MHO-IOMHHAHT-
Ho (1,2). Haii-yecto ce 3acsiraT reHuTe, OTTOBOPHHU
3a cuHre3a Ha LDL-peuenropa, u mo-psuko apyru
HapyuieHus B oomsinata Ha LDL. Yecrorara Ha da-
MUJIHATa XUIIEPXOJIECTEPOJIEMHUsI HE € HAIbIHO W3-
BECTHA B CBETOBEH Maiad. XereposurorHara gpopma
B MO-CTapH Ipoy4BaHus ce cpela ¢ yecrora 1:500 B
obmrara nomynanus (3,4), HO MO-ChBPEMEHHHU JITAHHU
MOJICKa3BaT, ue TS BEpOsITHO € mo-yecta - 1:311 (95%
Cl, 1:250-1:397), karo HsIMa pa3iiuka MEKIY Jela u
BB3pactHH (5). XomozuroTHata ¢opma e gocra mo-
psanka u ce m3uucisia Ha 1:1000000 nacenenue 10
1:160000 B HsxoW 3arBOpeHH momynanuu (6). Bb-
npeku ye ®X e Bp3npuemMaHa KaTo OCHOBEH PUCKOB
(axTop 3a pa3BUTHE Ha CHPACYHOCHIOBU 3a00JIsIBa-
Husi (CC3) BbB BCHUKH OOIIECTBA, TOBA CTPAJIaHKE €
3HAUUTENHO €1ab0 AuMarHocTunupaHo. M3umncienara
yecToTa Ha oTkpuTHTe ciydan ¢ @X B cBeta € <10%
).

®X e yecra NpuyUMHA 3a NPEKICBPEMEHHA HCXEMUY-
Ha 6onect Ha chpueto (UBC), rimaBHO MHOKapieH HH-
¢apkr (MH) u anruna nexropuc. AKo He ce JeKyBar,
OonHuTe ¢ Xetepo3urotHa popma na X yecro 3a00-
nsBaT ot UBC mpenu 55—60 r., 10KaTo T€3U C XOMO3HU-
rotHa ®X obukHoBeno pazsusat MBC mMHoro mo-pa-
HO Mpe3 )KUBOTA CH U MOHSAKOTa 3aruBar olle Npeau
nocturane Ha 20-roquiiHa Bb3pact. KymynaTuHusT
toBap ot LDL-xonecrepona (LDL-x) 3a pa3Burue Ha
UBC B cepyma Ha MBk 0e3 DX e 55 1., HO ce jocTura
npu xereposurorHa ®X Ha BB3pacT oT 35 ., a pu
xomo3urotHa ®X u orie no-paxo - Ha 12,5 r. (8). O6-
mara yectora Ha @X cpex nuIara ¢ aTepocKIepoTHY-
au CC3 e 17 bty no-rojisiMa OTKOJIKOTO B 00IaTa
nomyiauus (1:17, 95% CI 1:12-1:24) (5).

3a ceKaneHue JICYCHHETO Ha Te3u OOJHU 3aKbCHS-
Ba MHOTO WJIM BBOOLIE HE ce ciIyuBa. A monsara oT
CBOEBPEMEHHO M arpecHUBHO JIEUEHHE € JIEMOHCTPH-
paHa B MHOXECTBO MPOYUYBaHUsI, KBJETO CE J0Ka3Ba,
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therapy leads to a significant and lasting reduction in total
and LDL cholesterol in patients with FH. A significant
number of them achieve targeted levels of LDL-c, which
reduces the risk of new cardiovascular events.

Keywords: familial hypercholesterolemia, evolocumab,
LDL cholesterol, cardiovascular diseases

INTRODUCTION

Familial hypercholesterolemia (FH) is an autosomal
dominant inherited disease with impaired lipid metab-
olism (1,2). Most often affected genes are responsible
for the synthesis of LDL-receptor and less often with
other disorders of low-density lipoprotein cholesterol
(LDL-c) metabolism. The real incidence of FH is not
known worldwide. For the heterozygous form, in old-
er studies, the frequency was found to be 1:500 in the
general population (3,4), but more recent data suggest-
ed that it is probably more common—1:311 (95% CI,
1:250-1:397) and without distinction between chil-
dren and adults (5). The homozygous form is much
rarer and is estimated at 1:1 000 000 generally to 1:
160 000 in some special populations (6). Although FH
is perceived as a major risk factor for the development
of cardiovascular disease (CVD) worldwide, it is sig-
nificantly underdiagnosed. The estimated incidence of
established cases worldwide is <10% (7).

Familial hypercholesterolemia is a common cause of
premature ischemic heart disease (IHD), mainly myo-
cardial infarction and angina pectoris. If left untreated,
patients with heterozygous FH often develop coronary
heart disease before the age of 55-60, while those
with homozygous FH usually develop coronary heart
disease very early in life and sometimes die before the
age of 20. The cumulative LDL-c load for the devel-
opment of coronary heart disease in a 55-year-old man
without FH is reached in heterozygous FH at the age
of 35 years and in homozygous FH—at 12.5 years of
age (8). The overall prevalence of FH among individ-
uals with atherosclerotic CVD is 18 times higher than
in the general population (1.17, 95% CI, 1.12-1.24)
(5).

Unfortunately, the treatment of these patients comes
very late or does not happen at all. The benefits of
timely and aggressive treatment have been demon-
strated in numerous studies, which show that the
cumulative LDL-c load will be delayed and will be
reached at age 48 if the treatment is started at the age
of 18, and at the age of 53 if treated from the age of
10 (8). Timely treatment has been shown to reduce the
incidence and mortality from CVD in the presence of
FH (9). As the prognosis in patients with FH depends
on the level of reduction of LDL-c, the current rec-
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ye kymyaatuBHusaT LDL-ToBap 3a MBC mie ce goc-
TUTHE Bede Ha 48 r., ako ce 3aloyHe aHTWINIEeMHY-
HO JiedyeHue Ha 18 T., u Ha 53 T., aKO ce JeKyBa OT
10-rogumrHa Bb3pact (§). CBOEBPEMEHHOTO JeUeHHE
JOKa3aHO HaMalsiBa 3a00JSIeMOCTTa U CMBPTHOCTTA
ot CC3 npu Hanuuue Ha PX (9). Twit kaTo MporHo3a-
Ta npu 00U ¢ @X 3aBUCH OT HUBOTO HA PEIyKIUS
Ha LDL-X, CbBpEMEHHUTE NPENOPBKU 3a MOBEIACHUE
npu @X nocraBAT NPULENHU cToiHOCTH Ha LDL-
XoJiecTepoia, KOUTo TpsiOBa Jla ce JOCTUTHAT C IMpo-
BEX/IAHOTO JIEYEHHE, 3a JIa Ce IOCTUTHAT >KEJIaHUTe
edexru. Cnopex mocnenHuTe npenopbku Ha EBpo-
MefCcKOTO IpYKeCTBO MO KapauoJorus Te ca moj 70
mg/dL (1,8 mmol/l) 3a Bp3pactHr ¢ X Ge3 mpyru
puckoBH Qaktopu win none 50% HamaneHue oT u3-
xo7HUTe cTorHOCTH U mon 55 mg/l (1,4 mmol/L) 3a
te3u ¢ u3BectHo CC3 wiu HAIKMYKE HA JPYT OCHOBEH
puckoB dakrop 3a pazButueto UM (10). CratunuTe ca
OCHOBEH KpalbI'blIcH KaMbK B JiedeHHeTo Ha DX 3a-
€/IHO C TIpOMsiHaTa B HAUKMHA Ha JKUBOT U Juerara. Ot
caMoTO UM ch3AaBaHe npean 40 r. To3u Ki1ac MeauKa-
MEHTH € OCHOBHO OpPBHKHUE 32 ITPEOTBPaTsIBAHE HA He-
OnaronpusitHu chOuTHS ipu OosHuTe ¢ DX (11-13).
[Ipu nunca Ha mocTaThyeH eeKT OT MOHOTEPAIHS C
BHCOKO MOTEHTEH CTaTHH B ONTHUMAaJIHA /1032 Ce MpH-
nara KoMOMHMpaHa Tepanus. Jlo0aBsSHETO Ha €3eTH-
MHO HaMaJIsIBa JOIBIHUTENHO ¢ 10 24% HuBara Ha
LDL-x (13,14). Maxubunusta Ha eH3uMa proprotein
convertase subtilisin/kexin type 9 (PCSK9), koiito
AMa OCHOBHA poiisl B peuukiaupaHero Ha LDL-pe-
LENTOPUTE B UYEPHOAPOOHUTE KIIETKM Ha 4YOBEKa,
BOJIY IO OII[€ MO-3HAYUMO HaMaJIiBaHe Ha CepyMHUTE
HuBa Ha LDL-X. MOHOKJIOHAJIHUTE aHTUTENA CPELLY
PCSK9 namansBar JONBIHUTEIHO CEPYMHHTE HHBA
Ha LDL-x g0 60%, ako ce 700aBsST KbM OOHMYaiiHaTa
MaKCHUMAaJIHO TOJIEpUpaHa Tepamusi ChC CTaTHUH, KaTo
Hajg 60% OT NeKyBaHUTE MOCTUTaT MPHUIICTHU HUBA HA
LDL-x mox <70 mg/1 (<1,8 mmol/l) (15,16). [Topamau
TOBA JICUEHUETO ¢ MOHOKIOHATHH aHTH-PCSK9 anTi-
Tena € 0A00PEeHO 3a MPUIIOKEHNE KaTO KOMOMHUpaHa
Tepanust Ha OomHuTe ¢ DX OT 12-roauIiHa BB3pacT
(10,1).

EJ

Llen Ha HACTOSIIETO TPOY4YBaHE € Ja Ce€ MPOCICIH
edekTsT oT teueHneTo Ha 6osHK ¢ DX ¢ antu-PCSK9
menukamenTa Evolocumab, B koMOMHAIMsA ChC CTa-
TUHH, BEPXY HHMBaTa Ha JIUITUINTE B CIICIHATH3UPaH
LIEHTHD 32 JICYSHUE Ha OOJTHY C TOBA TeHETHYHO Hapy-
[IEHHE Ha JINIIMIHATa OOMSIHA.

ommendations for FH management set target values
of LDL-c, which must be reached with the treatment
in order to achieve the desired effects. According to
the latest recommendations of the European Society
of Cardiology, they are below 70 mg/dL (1.8 mmol/L)
for adults with FH without other risk factors or at least
a 50% reduction from baseline and below 55 mg/dL
(1.4 mmol/L) for those with a known ACVD or the
presence of another major risk factor for their devel-
opment (10). Statins are the major cornerstone in the
treatment of FH, along with changes in lifestyle and
diet. Since their introduction 40 years ago, this class
of drugs has been a major tool in preventing adverse
events in patients with FH (11-13). In the absence
of sufficient effect of monotherapy with a highly po-
tent statin in the optimal dose, combination therapy
must be used. The addition of ezetimibe further re-
duces LDL-c levels by up to 24% (13,14). Inhibition
of the enzyme proprotein convertase subtilisin/kexin
type 9 (PCSK9), which plays a key role in the recy-
cling of LDL receptors in human liver cells, leads to
an even more significant reduction in serum LDL-c
levels. Monoclonal antibodies to PCSK9 further re-
duce serum LDL-c levels by up to 60% when added to
conventional maximum tolerated statin therapy, with
over 60% of subjects achieving targeted LDL-c levels
below <70 mg/dL (<1.8 mmol/L) (15,16). Therefore,
treatment with monoclonal anti-PCSK9 antibodies is
approved for use as combination therapy in patients
with FH from 12 years of age (10,17).

AIM

The aim of the present study is to monitor the effect
of treatment of patients with FH with the anti-PCSK9
drug evolucumab, in combination with statins, on lip-
id levels in a specialized treatment center for patients
with this heterozygous genetic disorder of lipid me-
tabolism.

STUDY DESIGN

The register of the center for monitoring and treatment
of patients with FH, which is located in the St. Ma-
rina University Hospital, Varna, and which is the only
reference center in Eastern Bulgaria, includes a total
of 59 patients for the period October 2017—July 2020.
All patients are referred to the Specialized Commis-
sion by outpatient or hospital specialists in cardiology
and endocrinology and meet the criteria for treatment
according to the requirements of the NHIF for the
treatment of pure (familial) hypercholesterolemia in
outpatient settings (18): presence of at least 6 points
according to the Dutch Lipid Clinic Network (DLCN)
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JIU3AWH HA IPOYYBAHETO

B peructspa Ha LleHThpa 3a HaOIIOICHNE U JICYCHHE
Ha Oomuu ¢ @X, koiito e pasnonoxken B YMBAJI
»CBera Mapuna® BsB BapHa u ce sBsiBa eIUHCTBEH
pedepenten neHTHp 3a M3rouna brirapus, ca BKITtO-
4yeHu o010 59 OomHm 3a nepuona 10.2017-07.2020
r. Bcuuky manueHTH ca HaCOYEHH KbM CIICLIMAIIM3U-
paHaTa KOMHUCHSI OT CIEHHUAIMCTH MO KapAHOJIOTUA
U CHIOKPUHOJIOTHS U Ca U3IMBJIHWIA KPUTEPUUTE 32
nedenue cnopen uzuckpanusata Ha H30K 3a neuenue
Ha yrcTa (PpaMuITHA) XUTIEPXOJISCTEPOJIEMHUSI B U3BHH-
OomanyHn ycnous (18): Hanuuue Ha MoHe 6 TOYKH
ciopen DLCN, HemocTWrHaTu MpUILIETHU HUBA Ha
LDL-x caen noHe 6-MeCeUHO JICUCHHE C ONTHMaIHa
J103a Ha CTaTHH, KAKTO U JIUIICA HA KOHTPAUHIUKALIUU:
BB3pacT 1oj 12 r., OpeMEeHHOCT ¥ KbpMEHE, BTOPHYHH
MIPUYUHU 32 XUNCPIUNUICMUS UM CMECeHA TUCIU-
nujieMusi (HEPpPO3CH CUHIPOM WM XHIIOTUPEOH -
3bM), TeXKO OBOpeuHo yBpexmaHe (eGFR<30 ml/
min/1,73m2), Hannure Ha YMEpPEHO U TEKKO YepHO-
JIpOOHO YBpEXJaHe, CBPbXUyBCTBUTEIHOCT KbM aK-
THUBHOTO BEILISCTBO MJIM KBbM HSIKOE OT ITOMOIIHUTE
BeniectBa. KpbBHUTE U3CieBaHNS HA BCUYKH OOJTHH
ca M3BBPIICHU B JIAOOPATOpPHU TIO MecTa. AHTHIH-
MeMUYHATa TEpamusi 1O MOMEHTa Ha BKJIIOYBAHE B
peructTepa e Ouia Ha3Ha4YeHa W TPOBEXJaHa OT Jie-
KYBalIUTe TH CICHUATUCTH. B 1IeHTbpa € u3BbpIleH
Iperyie/l Ha OOJIHUTE 32 OTKPUBaHE HA KIIMHUYHU Oc-
JIe3U Ha XUMEPXOJIECTEPOIEMUsl, BKIFOUUTEITHO U YII-
TPa3ByKOBO H3CJEIBAaHE Ha AXWIECOBO CYXOXKWIHE
IIpu U3BaJIKa OT TAX. [Ipu BcHUku OONHYU € 3a1I0YHATO
neyenue ¢ Evolocumab (Repatha ®, Amgen, USA) B
no3a 140 mg s.c. aBa bt MeceuHo. Huparta Ha nu-
MUIUTE U HaTu4neTo Ha HoBonosBmiM ce CC3 uHIH-
JICHTH, KaKTO W TI0sBaTa HA CTPAHWYHH PEAKLUU Ca
MpOCyeIsiBaHu BCEKU 6 Mecela.

Bceuuku HenpekbCcHATH MPOMEHIIMBHY Ca NPEACTaBEHU

scoring system, unattained target LDL-c levels after at
least 6 months of treatment with the optimal dose of
statin and no contraindications: age less than 12 years,
pregnancy and lactation, secondary causes of hyper-
lipidemia or mixed dyslipidemia (nephrotic syndrome
or hypothyroidism), severe renal impairment (eGFR
<30 mL/min/1.73 m?), presence of moderate and se-
vere hepatic impairment, hypersensitivity to the active
substance or to any of the excipients. Blood tests of
all patients were performed in local laboratories. An-
tilipemic therapy until the point of inclusion in the
register has been appointed and conducted by their
referring specialists. The center examined patients to
detect clinical signs of hypercholesterolemia, includ-
ing an ultrasound examination of the Achilles tendon
in a sample of them. All patients were treated with
evolocumab (Repatha®, Amgen, USA) at a dose of
140 mg s.c. twice a month. Lipid levels and the pres-
ence of new CVD incidents, as well as the occurrence
of adverse reactions, were monitored every 6 months.
All continuous variables are presented as means =+
standard deviation. The analysis of the change was
made using a paired t-test for a single sample. A non-
parametric Kolmogorov-Smirnov test for one sample
was used to estimate the mean reduction in LDL-c
relative to the median decrease. The relative share of
the patients who achieved LDL-c levels <2.5 mmol/L
and <1.8 mmol/L was also analyzed. The level of sig-
nificance was set at p<0.05.

RESULTS

The mean age of all 59 patients with FH was
57.66+£9.57 years, 95% confidence interval (CI)
55.17-60.16 years, median 59 years. Male sex was
predominant—34 (57.6%) and 25 (42.4%) women.
The distribution of participants by district of living is
shown in Fig. 1.

Region
@ Varna

[ Burgas
B Dobrich
B Shumen

Fig. 1. Distribution of participants with FH by place of residence by areas of reference.
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KaToO CpeaHu CTOfIHOCTHiCTaH,HapTHO OTKJIOHCHHUE.

AHanu3bsT HA npoMsaHaTa € HalipaBeHa C IoMOIITa Ha

The distribution of patients by available CVD and
other diseases is shown in Table 1.

Table 1. Concomitant diseases available in patients with PF treated with Repatha.

Diseases n (%)
Ischemic heart disease 32 (54)
Significant coronary atherosclerosis 28 (47.5)
Myocardial infarction history 18 (30.5)
Stroke 7(12)
Peripheral vascular disease 0(0)
Diabetes mellitus 10 (17)

C/IBOCH t-TECT 3a €JMHUYHA M3BajKa. 3a OIICHKA Ha
cpenHoTo HamasieHue Ha LDL-x cnpsmMo MenuanaTa
Ha TOHIKEHHUETO € M3I0JI3BaH HellapaMeTPHUEH TECT
Ha Kolmogorov-Smirnov 3a eana n3Baaka. AHaIM3U-
paH € U OTHOCHUTEIIHUSAT JsUT Ha MOCTUTHAIUTE HUBA
Ha LDL-x <2,5 mmol/l u <1,8 mmol/L. HuBoTo Ha
3HAYUMOCT € omnpezeneHo Ha p<0,05.

Mean LDL-chol mmolil +/-SD
8

p<0,0001 p<0,0001

Fig. 2 shows the changes in LDL-c levels at 6 months.
The mean decrease as early as 6 months was 2.68+1.94
mmol/L (p<0.0001) and persisted after 2.5 years of
treatment with evolocumab. The decrease in LDL-c
levels was more than 50% as early as 6 months—me-
dian 54.25% (p=0.015) and persisted thereafter. At
12 months the median was 54.2% (p=0.003), at the
18th month it was 52.33% (p=0.008), and at the 24th
month it was 53.45% (p=0.04).

p<0,0001 p=0013 p=008

Initial LDL LDL2 LDL3

LDL4 LDL5 LDL 6

Fig. 2. Changes in LDL-c levels at 6 months.

PE3YJITATHU

Cpemnata BB3pacT Ha 59 mamumentTn ¢ OX Oe
57,66+9,57 r., 95% unrepsan Ha goseputenHocT (CI)

p<0,0001 p<0,0001

Mean total cholesterol mmolil+/- SD

A similar improvement was observed for the total
cholesterol—a mean decrease of 3.32+4.19 mmol/L
(p<0.0001) and persisted for 2.5 years (Fig. 3).

HDL cholesterol (HDL-c) did not change significant-

p<00001  p=0.04 p=0,11

Initial total  Total chol. 2 Total chol. 3 Total chol. 4 Total chol. 5 Total chol. 6 Total chol. 7

chol.

Fig. 3. Total cholesterol levels at the beginning and every 6 months after treatment with Repatha.
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Mean HDL-chol mmolil +/-SD
*

EPEEEE ;

Initial HDL HDL 2 HDL 3

HDL 4 HDL 5 HDL 6

Fig. 4. HDL-c levels before and after treatment with Repatha.

55,17-60,16 ., menuana 59 r. [IpeobragaBa MBXKH-
At o - 34 (57,6%) c/y 25 (42,4%) xenn. Paznpene-
JICHWETO Ha YYaCTHUIINTE TI0 OOJIACTH € MOKa3aHo Ha
¢wur. 1.

Paznpenenennero Ha Oomaute mo Haymmuan CC3 u
JpyTH 3a00JITBAHUS € TTOKa3aHo Ha Taour. 1.

Ha ¢uwr. 2 ca mokaszanu npoMmenuTe B HuBaTa Ha LDL-
x mpe3 6 mecema. CpemHOTO TOHIDKEHHE OINEe Ha
6-us mecery € 1o 2,68+1,94 mmol/l (p<0,0001) u ce
3ambpika ciaen 2,5 r. Ha jnedenne ¢ Evolocumab. Ha-
MansBaHeTo Ha HUBaTa Ha LDL-x e ¢ moBeue oT 50%
olle Ha 6-Hs Mecell - MeInaHa Ha TToHmKeHue 54,25%
(p=0,015) u ce 3agppka u ciex ToBa - Ha 12-ws1 Me-
cerr meananara e 54,2% (p=0,003), ma 18-us mecen
e 52,33% (p=0,008) u na 24-tma mecen e 53,45%
(p=0,04).

ITomo6HO MOgOOpeHue B HUBATa ce HaOIroAaBa U IpH
OOTITHST XOJIECTEPOIT - CPEAHO TOoHMKeHne 3,32+4,19
mmol/l (p<0,0001) u ce 3axpprka g0 2,5 1. (pur. 3)n
HDL-xonectepoabT He ce MPOMEHS 3HAUUMO, KaKTO €
BHIIHO Ha QuT. 471

Hzxomno easa 8,7% umar LDL-x<2,5 mmol/l, a camo
4,3% ca ¢ auBa Ha LDL-x<1,8 mmol/L. Omie Ha 6-ust
Mecel 76% ot narnueHTuTe ca ¢ HuBa Ha LDL-x<2,5
mmol/l u 56% ca ¢ LDL-x<1,8 mmol/l. Pegykius na
LDL-x mox npwuiieHaTa CTOMHOCT 1 ¢ oBede oT 50%
oT u3xoaHaTa nmocturat 43% ot OOIHUTE MTPH TapreT
<2,5 mmol/l u 28% ot Gomuure npu Taprer LDL-
x<1,8 mmol/l.

TUCKYCHS

[punosxenunero Ha Evolocumab 140 mg s.c. Ha Bceku
nBe cenmuiy mipu 6omHu ¢ @X B TO3M LEHTHP, CHC
nnu 6e3 npeaxoaau CC3, HamasisiBa 3HAYMMO HUBATa
Ha LDL-x ot cpenno 5,3 Ha 2,4 mg s.c. mmol/l ome
cren 6 Mecena v Ta3u MPOMsIHA ce 3a]Ibprka Haj 2 T.
Cpennoto nonmwxkenue e Hax 50% orre crnen 6 Mecena
u octaBa 53% B Kpas Ha 2-para roAvHa Ha JIEUeHHeE.
Cpiara 3aBUCHMOCT ce HaOII0JaBa 1 B pelyliupaHe-
TO Ha CEpYMHHTE CTOMHOCTH Ha OOIIUSI XOJIECTEPOIL.
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ly, as is evident from Fig. 4.

Initially, only 8.7% had LDL-c <2.5 mmol/L and only
4.3% had LDL-c <1.8 mmol/L levels. As early as 6
months, 76% of the patients had LDL-c <2.5 mmol/L
and 56% had LDL-c <1.8 mmol/L. Reduction of LDL-
¢ below the target value and more than 50% of base-
line at the same time was achieved in 43% of patients
for the target <2.5 mmol/L and in 28% of patients for
the target LDL-c <1.8 mmol/L.

DISCUSSION

Evolocumab 140 mg s.c. every 2 weeks in patients
with FH, with or without previous CVD, applied at
this single center significantly reduced LDL-c levels
by an average from 5.3 to 2.4 mmol/L after 6 months
and this change was retained for more than 2 years.
The average decrease was more than 50% after 6
months and remains 53% at the end of the 2nd year of
treatment. The same results were observed in the re-
duction of serum levels of total cholesterol. There was
no significant change in the level of HDL-c. These re-
sults are comparable to other studies of evolocumab in
subjects with hererozygous FH (15,19-21) or homo-
zygous FH (19,22), as well as of other PCSK9 inhibi-
tors (23,24). The achieved reduction in LDL-c after
treatment with evolocumab, with or without other
antilipemic therapy, varies in literature between 23%
and 76% (25). In the RUTHERFORD-2 study (15),
serum LDL-c levels decreased by 61% and 55.7%
after 12 weeks of treatment with Repatha once every
2 weeks or once a month (p<0.0001). A total of 331
patients with FH and LDL-¢ >2.6 mmol/L were in-
cluded in this study. In another multicenter study of
the antilipemic effect of evolocumab compared to pla-
cebo or to ezetemibe after 12 weeks in over 600 pa-
tients with high LDL-c >2.6 mmol/L and low risk of
CVD, a reduction in LDL-c by 56-57% was observed
(26). Evolocumab for 52 weeks in 903 patients with
hypercholesterolemia >1.9 mmol/L, different levels of
CV risk, and at different doses of statin therapy re-
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Hsama 3Haunma npomsHa B HuBoTO Ha HDL-X. Te3u
pe3yJITaTé ca ChIIOCTABUMHU C JPYTH MPOYUBAHUS HA
npuinoxkenue Ha Evolocumab npu nmma ¢ xereposu-
rotHa ®X (15, 19-21) unu xomozurotHa O X (19,22),
KaKTO M MPU MPUIOKEHUE Ha IPYyTrd MHXUOUTOPU Ha
PCSKO9 (23,24). Jocturnaroro nmonmxkaBane Ha LDL-
x cnen ieueHue ¢ Evolocumab, cbe nnu 6e3 npyra aH-
TWIMIIEMUYHA Tepanus, Bapupa Mexny 23% u 76%
(25). B npoyusanero RUTHERFORD-2 (15) cepym-
aute HuBa Ha LDL-x mamansasat ¢ 61% u ¢ 55,7%
cien 12 cenqmunu neyenue ¢ Repatha Benubxk Ha 2
ceIMUIM WM BegHbX MeceuHo (p<0,0001). B Toa
npoy4BaHe ca BriroueHu o0mo 331 6onau ¢ X u
LDL-x>2,6 mmol/l. B npyro MHOroLeHTpoBO Mpoyy-
BaHE Ha aHTWJIMIIEMUYHOTO JeiicTBre Ha Evolocumab
B cpaBHeHHMe ¢ ruranebo win ¢ Ezetemibe npu Hajg
600 6omuu ¢ Brcoko HUBO Ha LDL-x>2,6 mmol/l u ¢
HUCBHK puck ot CC3 cnex 12 ceamunu ce HaOMoAaBa
peaykuus Ha LDL-x ¢ 56-57% (26). IIpunoxxenue-
to Ha Evolocumab B npoabinkeHue Ha 52 cenMulim
pu 903-ma manueHTH ¢ XunepxonecreponeMus >1,9
mmol/L, konto umar paznnunu Huea Ha CC pucK u ce
JIEKYBAaT € pa3jIM4HU JO3U CTaTUHU, HamassiBa LDL-x
¢ 57%, kato eexThT BHPXY JHUMUAHUTE HUBA € Ha-
JuIe omle Ha 12-ara ceqmuna, Korato CHUKEHHETO €
¢ 57,5% (2). EpextuBHocTTa Ha PCSK9 nuxubutopa
e mexay 48,5% u 61,6% B 3aBUCUMOCT OT M3IOJI3-
BaHaTa CBIIBTCTBAIlA AHTWIMIEMUYHA Tepamnus M
criopel U3XOJHUSI PUCKOB MPOQHI HA yYacTHHULIUTE.
Cumxenue ¢ moseue ot 50% Ha M3XOIHUTE HUBA HA
LDL-X B 1onbIHEHHE KbM ONTHMAajHa CTaTHHOBA Te-
pamusi BoAW 10 3HAUUMHK KIMHWYHHU TI0JI3U. ToBa ce
nmokaszsa u B npoyuBanero FOURIER, Haii-ronsmoto
npoyuBane Ha edekture Ha Evolocumab, npu nazx 27
500 ©osau ¢ u3BectHo CC3 (28). Cnen 48 cenmuiu
neyenue ¢ Evolocumab wnmm muane6o, Ha ¢oHa Ha
ONTUMAJIHA JI03a CTaTuH, HUBaTa Ha LDL-x Hamans-
Bat cpenHo ¢ 59% - ot 2,4 mmol/l go 0,78 mmol/l,
p<0,001. ToBa mma 3a KIMHUYEH PE3yJITaT HaMals-
BaHE Ha KOMITO3UTHATa KpaifHa 11en (cMbpT oT CC3,
MM, MO3bUEH HHCYIIT, XOCTIUTATIH3AIHs 38 HECTaOWI-
Ha aHTMHA [IEKTOPUC WM KOPOHAPHA peBaCKyIapH3a-
nus) ¢ 15% (HR=0,85, 95%CI 0,79-0,92, p<0,001) u
Ha BropuyHa kpaitHa nen (CC cmbpTHOCT, MU, MO-
3pueH uncynt) ¢ 20% (HR=0,80, 95%CI 0,73-0,88,
p<0,001). Knuauyaure momasu ca CX0HU HE3AaBUCUMO
oT u3xoauure HuBa Ha LDL-X.

B Hacrosimoro u3cnenBane ce 10Kaza, 4e IpHIIoKe-
Huero Ha Evolocumab npu GosiHu ¢ XeTepo3uroTHa
®X moctura mo-jaecHo MpuuenHuTre Hua Ha LDL-
x. [o-nmubepannus Taprer ca mocTurHand Han 3/4
OT JIEKYBaHHTE, a TO-CTPUKTEH KOHTPOJ UMaT Haj
55% ot nexyBanute. M nBete nienu (TapreTHa cToi-

duced LDL-c by 57%, with an effect on lipid levels
noticed on thel2th week, when the decrease was by
57.5% (27). The efficacy of the PCSK9 inhibitor was
between 48.5% and 61.6%, depending on the con-
comitant antilipemic therapy used and the baseline
risk profile of the participants. A reduction by more
than 50% in baseline LDL-c levels, in addition to op-
timal statin therapy, leads to significant clinical ben-
efits. This is also proven in the FOURIER study, the
largest study of the effects of evolocumab in over 27
500 patients with known CVD (28). After 48 weeks of
treatment with evolocumab or placebo at the optimal
statin dose, LDL-c levels decreased by an average of
59% from 2.4 mmol/L to 0.78 mmol/L, p<0.001. This
has the clinical result of reducing the composite end-
point (death from CVD, M1, stroke, hospitalization for
unstable angina pectoris or coronary revasculariza-
tion) by 15% (HR=0.85, 95% CI 0.79-0.92, p<0.001)
and secondary endpoint (CVD mortality, MI, stroke)
by 20% (HR=0.80, 95%CI 0.73-0.88, p<0.001). The
clinical benefits are similar regardless of baseline
LDL levels.

The present study has shown that the use of evo-
locumab in patients with heterozygous FH achieves
targeted LDL-c levels more easily. More than 3/4 of
those treated have achieved the more liberal target,
and over 55% of those treated have stricter control.
Both targets (target value and reduction of LDL-c by
>50%) were achieved at 43% and 28%, respectively.
In other studies of evolocumab, the achieved LDL-c
control was between 46% and 98% (25). It is highest
in the YUKAWA-2 study (29), where it reached 96—
98%, but in it the baseline levels of LDL-c were lower
than those in the group we studied—2.8 = 0.9 mmol/L
vs. 5.32+1.89 mmol/L. Similar levels of LDL-c con-
trol to the one observed in this study were achieved
in RUDERFORD-2—63 to 68% (15), higher in LA-
PLACE-2 (20), and worse in GAUSS-2 (30), where it
reached only 46—48%. In the latter study, however, the
majority of patients were statin intolerant and almost
two thirds of the patients were on PCSK9 inhibitor
monotherapy without additional antilipemic therapy.
The current study also has its limitations. First, it is a
prospective open-label phase [V study of patients with
FH who have not achieved LDL-c target and lack a
control group. Such a design of the study creates a
potential danger of bias that could change the results.
However, the results obtained are similar to those in
randomized double-blind studies, both in terms of the
level of LDL-c reduction and the control achieved,
which makes invalid conclusions unlikely. Secondly,
the number of patients followed is relatively small,
becoming critically small in the final visits, where

9
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HocT u penykius Ha LDL-x ¢ >50%) ca mocturuatu
cboTBeTHO Tipu 43% u 28%. B npyru mpoyusanus
¢ Evolocumab nocturnarust xontpon Ha LDL-X e
Mexay 46% u 98% (25). Haii-Bucok e Toil B mpoyd-
BaHero YUKAWA-2 (29), kpaero noctura 96-98%,
HO TaM u3xojaHuTe HuBa Ha LDL-X ca mo-HHCKH OT
TE3W B M3CIe/[BaHaTa OT Hac rpyna - 2,8+0,9 mmol/l
c/y 5,32+1,89 mmol/l. CxonHu Ha HaOJIOIaBaHUTE
B TOBa IPOy4YBaHE HHMBA HAa KOHTpoJ Ha LDL-x ca
nocturiaty B RUDERFORD-2 - 63 no 68% (15),
no-Bucoku ca e B LAPLACE-2 (20) u nmo-nommu ca
B GAUSS-2 (30), xpmero mocturar ensa 46-48%.
B mocnenHoTo mpoyuBaHe o6aue MHO3MHCTBOTO OT
MalUeHTUTe ca OWIIM ¢ HEMOHOCHUMOCT KbM CTaTHHHU
W TIOYTH JBE TPETH OT MAallUCHTHTE ca OWJIM Ha MO-
Hotepanusi ¢ PCSK9 unxuburop, 6e3 10MbIHUTEIHA
AHTWIMIIEMHYHA Teparnmsl.

HacrosimeTo npoyuBaHe nMa 1 CBOUTE HEJIOCTAThIIH.
Ha mpBo MsicTO, TOBaA € MPOCTIEKTUBHO OTKPHUTO (haza
IV npoyusane Ha 60siHu ¢ DX, KOUTO HE Ca MOCTUTHA-
JIM IPULETHU cTOMHOCTH Ha LDL-X, 1 B KO€eTo auncsa
KoHTpoJHa Tpyna. [lonobeH 1u3aiiH Ha TPOYYBAHETO
Ch3/laBa IOTEHIMAJHA ONACHOCT OT CHUCTEMAaTW4HU
IpelIKH, KOUTO J1a MpOMeHAT pe3ynrature. Ho nosmy-
YEHUTE Pe3yJITaTH ca CXOAHU Ha Te3U OT PaHIOMU3H-
paHu JABOIMHO cJenu NMpOoy4YBaHUs KaKTO IO OTHOILIE-
HHE Ha HUBOTO Ha moHmkeHue Ha LDL-X, Taka 1 Ha
MIOCTUTHATHSL KOHTPOJ, KOETO MpaBU MaJIka BEpOST-
HOCTTA 32 HeBIMAHH M3BoIU. Ha BTOpO MsicTo, OposiT
Ha rpocjefeHuTe OOJHU € CPAaBHUTEIHO MAIIBbK, KaTo
CTaBa KPUTUYHO MAIIbK B KpallHUTE BU3UTHU, KBHAETO
W3BOJMTE ce 0azupar caMo Ha HSIKOJKO M3CIICIBAHU
6omuu. ToBa e Taka, 3amoTO ce 0000IIaBa OMUTHT
caMoO Ha €JMH LIEHTHp 3a IPENHCBaHe Ha Tepanus
3a ®X. Ho HezaBucuMO oT Opost mpociieieHn OOIHU
€ BHJHO OTJIMYCH U CTAaTUCTUYECKH 3HAUYUM e(EeKT
olle Ha 6-usl Mecell OT Ha4aJ0ToO Ha MPOCIIEASBAHETO
1 3aJbpKaHe Ha MOCTUTHATHA pe3yiTaT 3a CIaJlaHe
Ha LDL-x u ma OX nazx 2 roguny. Taka ye MajaKkusT
Opoii BKITIOUEHH JIMIa MOXKE A2 TOBJIUSIE EANHCTBEHO
TOYHOCTTA Ha MOCTUTHATUTE Pe3yJTaTH, HO HE U J1a
MIPOMEHH M3BOJIUTE 3a OJIArOMPHUSTHO BB3JCHCTBUE OT
neyenue ¢ Repatha Bppxy HuBara Ha LDL-x.

3AKJIIOYEHUE

[Ipunoxenuero Ha Evolocumab (Repatha) mpu 60-
nHu ¢ OX 1 Bucok CC pucK, KOUTO HE ca JOCTUTHAIN
npuLenHu croinoctu Ha LDL-x camo ¢bC cTaTHHOBA
Tepanwvsi, BOJM JIO 3HAYMMO TIOHIDKEHHE Ha HUBaTa
Ha LDL-x ¢ >50% orme Ha 6-us Mecell ¥ TO3U eeKT
ce 3aappka 10 2,5 roaunu. Crnen NpUIOKEHHUETO
na PCSK9 nnxuburopa, nmoseue Ha Opol JocTHUTaT
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the findings are based on only a few patients studied.
This is because the experience of only single FH pre-
scribing center is summarized. But regardless of the
number of monitored patients, an excellent effect was
seen as early as the 6th month from the start of follow-
up and retention of the achieved result for a decrease
in LDL-c and total cholesterol for more than 2 years.
Thus, the small number of individuals involved may
only impair the accuracy of the results, but it does not
affect the conclusions about the beneficial effects of
Repatha treatment on LDL-c levels.

CONCLUSION

The use of evolocumab (Repatha) in patients with FH
and high CVD risk who have not reached the target
values of LDL-c with statin therapy alone leads to
a significant reduction in LDL-c levels by >50% at
6 months and this effect lasts up to 2.5 years. After
administration of the PCSK9 inhibitor, more patients
reached target levels of LDL-c. This would lead to a
significant clinical effect in reducing the risk of sub-
sequent CVD in this high-risk group. The addition of
evolocumab early in the treatment of all patients at
high and very high CVD risk should be considered,
especially in those with FH and known CVD.
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