CLINICAL CARDIOLOGY

vEq

Cardiology Journal

2022, Vol. 29, No. 1, 62-71
DOI: 10.5603/CJ.a2022.0003
Copyright © 2022 Via Medica
VIA MEDICA ORIGINAL ARTICLE ISSN 1897-5593
elSSN 1898-018X

Effectiveness and safety of PCSK9 inhibitor therapy

in patients with familial hypercholesterolemia
within a therapeutic program in Poland:
Preliminary multicenter data

Krzysztof Chlebus"?, Barbara Cybulska®, Piotr Dobrowolski’,
Marzena Romanowska-Kocejko*®, Marta Zarczyfska-Buchowiecka®®,
Natasza Gilis-Malinowska"?, Aneta Strozyk"?, Justyna Borowiec-Wolna"?,
Marcin Pajkowski”®, Beata Bobrowska®’, Renata Rajtar-Salwa®”’,
Aleksandra Kwapiszewska®, Matgorzata Walu§-Miarka®, Magdalena Chmara®”,
Rafal Galaska', Maciej Matecki’, Tomasz Zdrojewski'’, Marcin Gruchata"?

'1* Department of Cardiology, Medical University of Gdansk, Poland
*National Center for Familial Hypercholesterolemia, University Clinical Center, Gdansk, Poland
*National Institute of Public Health — National Institute of Hygiene, Warsaw, Poland
‘Department of Hypertension, National Institute of Cardiology, Warsaw, Poland
*Department of Cardiac Diagnostics, Medical University of Gdansk, Poland
*Department of Metabolic Diseases, Jagiellonian University Medical College, Krakow, Poland
"Department of Cardiology and Cardiovascular Interventions, University Hospital, Krakow, Poland
®Department of Biology and Medical Genetics, Medical University of Gdansk, Poland
Laboratory of Clinical Genetics, University Clinical Center, Gdansk, Poland
"“Department of Preventive Medicine and Education, Medical University of Gdansk, Poland

Abstract

Background: In Poland, treatment with proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibi-
tors has become available free of charge in a therapeutic program. Assessed herein, is the efficacy and
safety of alirocumab and evolocumab in patients with heterozygous familial hypercholesterolemia (FH).
Methods: Data of 55 adult FH patients who participated in the program were analyzed upon meeting
the criteria established by the Ministry of Health (low density lipoprotein cholesterol [LDL-C] above 160
mg/dL on max. tolerated statin dose and ezetimib). The efficacy of PCSK9 inhibitors in reducing LDL-C
with drug administration every 2 weeks was assessed after 3 months and 1 year of therapy. A safety
profile evaluation was performed at each visit. 48 patients completed the 3-month and 21 for the 1-year
observation periods (34 patients treated with alivokumab and 14 with evolocumab).

Results: The mean concentration of direct-measured LDL-C decreased from the initial level of 215.1 *
+ 74.5 mg/dL to 75.3 = 64.1 mg/dL, i.e., by 65 = 14% following 3 months of treatment. This effect
was stable in 1-year observation (77.7 = 72.8 mg/dL). Adverse effects were flu-like symptoms (13.0%),
wnjection site reactions (11.1%), fatigue (5.6%) and musculoskeletal symptoms (5.6%). Seven patients
failed to complete the 3-month treatment period due to side effects or non-compliance, and 1 patient
failed to complete the 1-year treatment due to myalgia.
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Conclusions: This study confirmed high effectiveness of PCSK9 inhibitors in reducing LDL-C levels
in patients with FH. Due to restrictive inclusion criteria with LDL-C threshold level > 160 mg/dL
(> 4.1 mmol/L) required for participation in the therapeutic program, a relatively small number of FH
patients were eligible for treatment. (Cardiol ] 2022; 29, 1: 62-71)

Key words: familial hypercholesterolemia, PCSK9 inhibitors, alirocumab, evolocumab,
LDL-cholesterol reduction, clinical side effects

Introduction

Cardiovascular (CV) diseases (CVD) account
for 46% of all deaths in Poland [1]. The low-density
lipoprotein cholesterol (LDL-C) level is one of
most important CVD risk factors and lowering this
level remains a key point in CV risk reduction [2].
The intensity of hypolipemic therapy and LDL-C
treatment goals varies depending on the CV risk
category [3]. For people at very-high and high
(CV) risk LDL-C should be decreased < 55 mg/dL.
(< 1.4 mmol/L) and < 70 mg/dL (< 1.8 mmol/L),
respectively and reduced > 50% from baseline.
Individuals with familial hypercholesterolemia
(FH) and atherosclerotic CVD or other major risk
factors, are at very-high CV risk, but those with-
out other major risk factors are at high risk. FH is
a quite common genetic disorder with a prevalence
of approximately 1 in 250 adults in Poland [4]. It
is estimated that the disease affects over 136,000
adults [5]. The prevalence of FH in the Polish popu-
lation is very similar to the recent worldwide data
(1 1n 311-313 individuals) [6, 7]. However, FH re-
mains underdiagnosed and undertreated, and many
patients fail to achieve the target LDL-C level de-
spite intensive statin therapy even in combination
with ezetimibe [5, 8]. In such situations the new
therapeutic strategy may be the addition of propro-
tein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors [2]. It has been shown that PCSK9 inhibi-
tors (evolocumab and alirocumab) reduce LDL-C
level on average by 60% [9, 10]. According to 2019
European Society of Cardiology/European Society
of Atherosclerosis (2019 ESC/EAS) guidelines for
the management of dyslipidemias PCSK9 inhibi-
tors are recommended in very-high risk patients
with FH if the treatment goal is not achieved on
maximal tolerated statin with ezetimibe. PCSK9
inhibitors are also recommended in FH patients
who do not tolerate statins [3]. In contrary to recent
ESC/EAS guidelines, a Polish group of experts, in
a statement from 2016, recommended PCSK9 inhibi-
tors implementation in patients with heterozygous
FH (HeFH) if LDL-C levels are above 160 mg/dL
(4.1 mmol/L) on high-intensity statin treatment

(atorvastatin 40-80 mg/d or rosuvastatin 20—
—40 mg/d) [11]. This statement was considered by the
Polish Ministry of Health when defining criteria of
a new PCSK9 therapeutic program for patients with
FH that is currently financed by the National Health
Found.

The aim of the current observational study
was to assess PCSK9 inhibitors efficacy and safety
among Polish FH patients participating in a drug/
/therapeutic program for patients with FH.

Methods

Fifty-five adult patients with FH and LDL-C
levels > 160 mg/dL (> 4.1 mmol/L) were quali-
fied for the drug program with alirocumab or evo-
locumab (from March 2019 to January 2021) under
the National Center for Familial Hypercholester-
olemia (Gdansk), The National Institute of Cardiol-
ogy (Warsaw) and University Hospital (Krakow).
43 patients were receiving high-intensity statin
treatment for at least 6 months, and 10 patients
were on the maximum tolerated dose of a statin,
2 patients did not use statin due to total intolerance.
Rosuvastatin was taken in dose 40 mg per day by
32 patients, 20 mg by 3 patients, lower doses —
5 patients (15 mg — 1 patient, 5 mg — 2 patients,
< 5 mg per day — 2 patients). Atorvastatin was
taken in doses of 80 mg per day by 3 patients,
60 mg by 1 patient, 40 mg by 4 patients, 20 mg by
1 patient, 10 mg by 2 patients, lower doses than
10 mg/day by 2 patients. Three patients did not
use ezetymibe. Two of them were patients with
statin intolerance (one did not use statin, one used
atorvastatin in a dose of < 10 mg per day). One
patient was on high-intensity statin — rosuvas-
tatin 20 mg. Intolerance to standard therapy has
always been reliably confirmed by the patient’s
physician (general practitioner or cardiologist).
The described baseline hypolipemic therapy was
not altered during the trial. All patients received
alirocumab or evolocumab subcutaneously every
2 weeks at a dose of 150 mg or 140 mg, respectively.
The evaluation of the treatment effectiveness was
assessed after 2 and 4 weeks and obligatorily after
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Table 1. Characteristics of patients prior to study entry (n = 55).

Characteristic

Age (years)

Female (n, %)

BMI [kg/m?]

Waist (n = 32)

SBP [mmHg]

DBP [mmHg]

HR/min (n = 51)

TC [mg/dL]

LDL-C [mg/dL] (direct) (n = 50)
LDL-C [mg/dL] (calculated)
HDL [mg/dL]

TG [mg/dL]

apo B [g/dL] (n = 32)
Lp(a) [g/dL] (n = 44)
Glucose [mg/dL] (n = 48)
Creatinine [mg/dL]

GFR [mL/min] (n = 48)
ALT [U/L] (n = 54)

AST [U/L] (n = 45)

CK [U/L] (n = 54)

CRP [g/L] (n = 32)
TSH [uU/mL] (n = 49)

Mean (SD) or n (%) Median (IQR)

54.8 (11.1) 54.0 (47.5-61)

26 (47.3)

28.5 (4.4) 28.0 (25.0-31.8)
97.9 (12.4) 95.5 (89.0-104.8)
134.5 (14.4) 134.0 (127.0-142.4)

82.7 (9.6) 82.0 (75.0-88.0)

70.7 (9.0) 70.0 (65.0-75.5)
314.0 (83.3) 294.0 (244.5-357.5)
237.4 (80.1) 209.0 (180.5-267.8)
224.1 (79.1) 192.0 (173.2-255.0)
47.9 (14.7) 48.0 (38.0-55.5)

211.2 (154.5) 154.0 (130.0-231.0)
1.7 (0.5) 1.6 (1.3-1.9)

0.7 (0.7) 0.3 (0.2-1.0)
100.3 (21.6) 94.5 (86.0-108.5)

0.9 (0.2) 0.8 (0.8-1.0)
80.7 (13.3) 90.0 (75.3-90.0)
34.4 (23.1) 28.5 (21.0-42.0)
26.3 (10.1) 25.0 (19.0-31.0)

153.0 (113.7) 126.0 (69.3-192.8)

2.6 (2.6) 1.5 (0.7-3.7)

1.2 (0.9) 1.1 (0.7-1.6)

ALT — alanine aminotransferase; apo B — apolipoprotein B; AST — aspargine aminotransferase; BMI — body mass index; CK — creatine
kinase; CRP — C-reactive protein; DBP — diastolic blood pressure; GFR — glomerular filtration rate; HbA1c — glycated hemoglobin; HDL-C — high
density lipoprotein cholesterol; HR — heart rate; IQR — interquartile range; LDL-C — low density lipoprotein cholesterol; Lp(a) — lipoprotein
(a); SBP — systolic blood pressure; SD — standard deviation; TC — total cholesterol; TG — triglycerides; TSH — thyreotropic hormone

3 months and 1 year of therapy. The safety of the
therapy was assessed at each visit.

LDL-C concentrations were calculated both
from Friedewald’s formula and was determined
using the direct method. Hospital medical records
were used for demographic and clinical character-
istics of patients.

This retrospective study was based on analysis
of medical records of all consecutive patients en-
rolled to therapeutic program. All subjects included
into the program were informed about the purpose
of the program and signed informed consent. The
conducted data analysis and therapeutic program
were approved by Ministry of Health and strictly
followed binding requirements.

Statistical analysis

Continuous data were presented as a mean
value and standard deviation (SD), as well as
amedian and interquartile range (IQR). Categorical
data were presented as a number and percentages.

Continuous paired data were compared by the Wil-
coxon test and independent data were compared
by the Mann-Whitney U test. P value of less than
0.05 was considered statistically significant. Data
was analyzed using the R software v. 3.6.3.

Results

Demographic and baseline characteristics
of patients are summarized in Table 1. FH was
diagnosed in patients with > 8 points according
to Dutch Lipid Clinic Network (DLCN) criteria;
Median DLCN score was 12.0 (10.0-15.0) points
without genetic testing and 18 (14.0-19.0) points
with performed genetic results. Figure 1 presents
the prevalence of individual criteria for the diag-
nosis of FH in the study participants. 36 out of
55 patients were diagnosed with genetic variant
responsible for FH: 91.6% in the LDL (n = 33)
receptor (LDLR) gene and 2.4% (n = 3) in the
apolipoprotein B (APOB) gene. In the remaining
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Figure 2. The prevalence of selected cardiovascular diseases, end-points and risk factors in familial hypercholester-
olemia patients.

cases the causing mutation was not found (n = 8) premature CAD, 20% were diagnosed with ca-
or genetic test was not performed (n = 11). 71.4% rotid atherosclerosis and 5.5% with stroke (Fig. 2).
of patients had a family history of hypercholes- Among the assessed risk factors, arterial hyper-
terolemia. 63.6% of patients had already estab- tension was the most common (76.4%). 38.2% of

lished coronary artery disease (CAD), 49.1% had patients were diagnosed with obesity and 18.2%
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Table 2. Effects of proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors on low density
lipoprotein-cholesterol (LDL-C) level after 3 months therapy as added to statin and ezetymibe in familial
hypercholesterolemia patients and baseline LDL-C > 160 mg/dL (> 4.1 mmol/L) (n = 48).

Lipid

Mean (SD) P

Reduction (%)/

/Increase (%)

Before After (3 months)
LDL-C [mg/dL] (calculated) 215.1 (74.5) 75.3 (64.1) < 0.001 65.0 (14.0)
LDL-C [mg/dL] (direct measurement) 228.2 (76.2) 82.1 (62.5) < 0.001 64.0 (18.0)
Triglycerides [mg/dL] 222.2 (161.7) 160.0 (110.8) < 0.001 28.0 (31.5)
HDL-C [mg/dL] 47.2 (15.1) 51.8 (16.0) 0.003 9.7 (6.0)
Non-HDL-C [mg/dL] 259.3 (80.8) 106.3 (69.3) < 0.001 59.0 (14.2)

HDL-C — high density lipoprotein-cholesterol; SD — standard deviation

had diabetes. The mean LDL-C (Friedewald for-
mula) before administration of PCSK9 inhibitors
was 224.1 (79.1) mg/dL and the median was 192.0
(173.2-255.0) mg/dL, and adequate for the direct
method 237.4 (80.1) mg/dL and 209.0 (180.5-267.8)
mg/dL, respectively. The mean concentration of
triglycerides was 211.2 (154.5) mg/dL, and the
median was 154.0 (130.0-231.0) mg/dL while high
density lipoprotein cholesterol (HDL-C) was 47.9
(14.7) mg/dL and 48.0 (38.0-55.5), respectively.
In addition to lipid-lowering therapy, 38 patients
were on angiotensin converting enzyme inhibitors
or angiotensin-II-receptor antagonists, 36 on beta-
-blockers and 34 on acetylsalicylic acid; 11 patients
were treated with a P2Y12 inhibitor.

The effectiveness of treatment was assessed
after 3 months in 48 patients, 7 patients could not
be tested after this obligatory period as they did
not complete the study. Mean lipid levels before
and after treatment and the mean reduction are
presented in Table 2, while Figure 3 presents the
effects of PCSK9 inhibitors on LDL-C levels in
individual patients. Figure 4 presents the concen-
tration of LDL-C after 2 and 4 weeks and after
3 months of therapy. As shown in Table 2, after
3 months of treatment with PCSK9 inhibitors, the
mean calculated LDL-C concentration decreased
significantly from 215.1 = 74.5 mg/dL to 75.3 =
+ 64.1 mg/dL, i.e., by 65.0 = 14.0% (p < 0.001),
and when measured directly decreased from the
228.2 + 76.2 mg/dL to 82.1 + 62.5 mg/dL, i.e., by
64.0 = 18.0% (p < 0.001). The median calculated
LDL-C decreased from 187.0 mg/dL (171.5-241.3)
to 64.8 mg/dL (37.7-86.2), i.e., by 70.9% (54.1-
-79.9), and measured directly from 204.5 mg/dL
(178.8-262.5) to 71.5 mg/dL (43.5-93.5), i.e., by
68.2% (53.8-79.4). Therapeutic target was deemed
achieved when at least one LDL-C result (calcu-
lated or directly determined) was < 55 mg/dL

(<1.4 mmol/L) or < 70 mg/dL (< 1.8 mmol/L) for
very-high and high CV risk patients, respectively.
25 (52%) patients out of 48 achieved the therapeutic
target, including 16 patients reaching levels below
55 mg/dL and 9 patients below 70 mg/dL (Fig. 3).
The individual response to treatment with PCSK9
inhibitors was varied and ranged from 30.2% to
90% of LDL-C decrease. As presented in Figure 4,
the greatest therapeutic effect was achieved after
2 weeks (following the first dose of drug), and the
difference in the result after 4 weeks and 3 months,
was insignificant in relation to the effect after
2 weeks. In Figure 5 we see the threshold values
for LDL-C concentration (> 160 mg/dL) making
patients with FH eligible for the drug program with
alirocumab and evolocumab compared with the
thresholds recommended by 2017 ESC Task Group
Guidelines [12]. Figure 5 also presents LDL-C
levels before and after 3 months of treatment with
PCSKO9 inhibitors. The largest reduction in LDL-C
occurred after the first drug administration,
amounting to an average of 56.6%. Patients on
the maximum tolerated dose of statins (n = 11) had
significantly higher initial mean LDL-C levels than
patients on intensive statin therapy (n = 37), i.e.
calculated LDL-C 0 253.7 = 91.7 mg/dL and that di-
rectly measured of 264.7 + 95.7 mg/dL vs. 203.7 =
+ 65.7 mg/dL and 217.4 + 67.1 mg/dL (p = 0.008
and p = 0.04, respectively). Following 3 months
of PCSK9 inhibitors therapy, the concentration of
LDL-C in the group treated with the maximum tol-
erated dose of statin was significantly higher than
in the high intensity therapy group, with calculated
levels of 110.3 = 75.6 mg/dL vs. 64.9 = 57.3 mg/
/dL and when measured directly 118.6 = 74.6 mg/
/dLvs. 71.2 + 55.0 mg/dL (both p = 0.002). Table 3
presents adverse effects that occurred during treat-
ment. These included mainly flu-like symptoms
(n =7,13%) and injection site reactions (n = 6, 11%).
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FH — familial hypercholesterolemia.

Table 3. Number of patients who reported, at
least once, the respective adverse effect (100%
represents b5 patients included in the treatment).

Side reaction N (%)

Flu-like symptom 7 (13.0%)
Injections site reactions 6 (11.1%)
Fatigue 3 (5.6%)
Musculoskeletal symptoms 3 (5.6%)
Nasopharyngitis 1(1.9%)
Gastrointestinal symptoms 1(1.9%)
Erectile dysfunction 1(1.9%)
Hot flashes 1(1.9%)
Allergic reaction 3 (5.5%)
Discontinuation because of side effects 4 (7.4%)
Others 2 (3.6%)
All discontinuation 8 (14.5%)

Side effects were the cause of drug discontinuation
in 3 patients in 3-month follow-up and in 1 patient
in a 1-year follow-up (2 allergic reactions, problems
with blood pressure fluctuation and myalgia). Two
patients did not achieve a 30% reduction of LDL-C
and 2 patients discontinued the drugs because of
non-compliance. No CV events were observed
during the observation period.

Discussion

Here, for the first time, real-world data on the
effectiveness and safety of PCSK9 inhibitor therapy
is presented in patients with FH from Poland.

The addition of PCSK9 inhibitors to lipid-
-lowering therapy (statin + ezetimibe) represents
progress in therapeutic efforts to reach the recom-
mended LDL-C levels. This is particularly impor-
tant in patients with FH, who are at a higher risk
of premature CVD due to their high cholesterol
exposure lasting from birth [13]. Despite being
treated with the maximum or maximum tolerated
dose of statin plus ezetimibe, FH patients still
presented LDL-C concentrations far from the
target value. The requirements for the inclusion
criteria for the PCSK9 inhibitors drug program
regarding the concentration of LDL-C are very
strict, i.e. LDL-C > 160 mg/dL. Even among
patients treated at National Center for Familial
Hypercholesterolemia with the molecular test as
the standard diagnostic method and highest num-
ber of genetically confirmed patients, only 7.6%
of probands with definite diagnosis and 4.7% of all
patients with FH (probands and family members)
met the conditions for participation in the pro-
gram. This baseline LDL-C criterion influenced
the study results, as only 25 from 48 of patients
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(52%) achieved the LDL-C goal, 16 patients < 55
mg/dL (< 1.4 mmol/L) and 9 patients < 70 mg/dL
(< 1.8 mmol/L). According to the European guide-
lines for the management of dyslipidemia [3], it is
recommended for patients with FH in secondary
prevention to achieve LDL-C of < 55 mg/dL (< 1.4
mmol/l) (IC). The same therapeutic target should
also be considered in FH patients in primary preven-
tion in the presence of another additional major risk
factor [3]. Other patients with FH are high CV risk
patients with the recommended LDL-C target value
of < 70 mg/dL (< 1.8 mmol/L). European experts
recommend adding a PCSK9 inhibitor to therapy with
the maximum tolerated dose of statin and ezetimibe
in FH patients with a very high risk whenever the
LDL-C levels are above the target value [3].
Treatment of FH patients with alirocumab and
evolocumab was assessed in the placebo-controlled
ODYSSEY FHIand II[14], in the ODYSSEY HIGH
FH [15] and in the RUTHEFORD [16] clinical
trials. Compared to the present cohort, a clear
difference between the studies appeared in the
diagnosis of FH. In the ODYSSEY trials, a different
percentage of patients had genetic confirmation of
the FH diagnosis, i.e., 39.9% (FH I), 70.1% (FH II)
and 17.8% (HIGH FH), compared to 60% in the
current work. There were also differences in the
incidence of coronary heart disease. In the clini-
cal trials the percentages were 45.5%, 34.7%, and
43.1% in the alirocumab arm, respectively, while in
the drug program it was 63.6%. In ODYSSEY FH 1
and FH II, the mean baseline LDL-C concentration
at the maximum tolerated dose of statin + other
lipid-lowering drug was 144.7 mg/dL and 134.6
mg/dL, respectively, so it was lower than in the
drug program and it decreased after 24 weeks of
treatment in FH I to 71.3 mg/dL (on average by
57.9%, placebo corrected), in FH II to 67.7 mg/dL
(on average by 51.4%, placebo corrected) [14],
while after 12 weeks in the drug program to 82.1
mg/dL (direct measurement), i.e., by an average of
65.0% and up to 75.3 mg/dL (LDL-C calculated),
i.e., by an average of 64.0% (Table 2). LDL-C levels
of < 70 mg/dL (< 1.8 mmol/L) were achieved by
59.8% of patients in FH I and 68.2% of patients
in FH II, however the baseline LDL-C was lower
and the therapeutic targets were milder to be
achieved. Patients with LDL-C concentrations of
over 160 mg/dL, similar to the present research,
were included in the ODYSSEY HIGH FH [15]. The
patients in the current study had to additionally be
on ezetimibe for at least 1 month, but in ODYSSEY
HIGH FH there was no such requirement. Mean
LDL-C levels in those treated with alirocumab for

over 24 weeks decreased from 196.3 mg/dL to 107
mg/dL, i.e. by 45.7%, and 32% of patients reached
LDL-C levels lower than 70 mg/dL. In the present
study, the reduction in LDL-C was greater and
the lower values were achieved after 12 weeks of
treatment. It is also true if the present results are
compared with the RUTHERFORD trial, where
patients receiving evolocumab plus standard of
care experienced a mean 53.6% reduction LDL-C
after 48 weeks [16].

Data on the use of PCSK9 inhibitors in clini-
cal practice is limited, and the groups investigated
so far were small — from 38 to 271 patients. The
eligibility criteria for reimbursed treatment differ
depending on the country, local epidemiological
conditions and the budgetary capacity of the sys-
tem. Depending on the CV risk and comorbidities,
patients with LDL-C levels of 70-190 mg/dL were
qualified for treatment [17-23]. Among the avail-
able publications, only one cohort described only
patients with FH [21], in the remaining cases the
percentage of these patients amounted to 51.5-
—-89.0%. The studied populations were very similar
in terms of their age — the average was 55-62
years, similar to the cohort in the present study.
The incidence of CV diseases was 37.0-75.2%.
94.7% in the German study, which included pa-
tients with atherosclerotic plaques in the carotid
arteries and in the aorta [16], whereas the inci-
dence of CAD in the Polish program was 63.6%.
Compared to other publications, hypertension was
more common in the Polish population — 76.4%
vs. 30.5-63.0%, and the incidence of diabetes was
higher in only 1 case — in the Israeli study [23] —
31%, in Poland this percentage amounted to 18.2%.
It is worth mentioning the recently published
open-label ODYSSEY APPRISE trial with only one
arm, i.e. patients treated with alirocumab without
placebo [24]. This real-world setting study included
636 patients with HeFH and 358 patients without
FH, who were treated with alirocumab at doses of
75-150 mg every 2 weeks. Statins were taken by
87% of patients with FH and 56.7% of those without
FH. The proportions of patients taking ezetimibe
were 69.3% and 41.3%, respectively. In patients
with FH, the mean baseline LDL-C decreased from
196.3 mg/dL by 53.4% after 12 weeks of treatment
with alirocumab, and in patients without FH from
157.3 mg/dL by 57.6%. LDL-C was reduced below
1.8 mmol/L in 69.1% of patients overall, and for
64.7% and 77.4% of the HeFH and non-FH sub-
groups, respectively.

All patients who continued the current pro-
gram experienced a significant decrease in LDL-C,
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Table 4. Effects of proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors on low density
lipoprotein-cholesterol (LDL-C) level (3 months vs. 1 year) therapy as added to statin and ezetymibe
in familial hypercholesterolemia patients and baseline LDL-C > 160 mg/dL (> 4.1 mmol/L) (n = 21).

Lipid

Mean (SD) P

After 3 months

After 1 year

LDL-C [mg/dL] (calculated)

LDL-C [mg/dL] (direct measurement)
Triglycerides [mg/dL]

HDL-C [mg/dL]

72.1 (74.4) 71.8 (73.9) 0.602
78.9 (71.2) 77.7 (72.8) 0.970
146.3 (98.4) 122.4 (44.8) 0.211
45.9 (10.1) 45.2 (9.5) 0.904

HDL-C — high density lipoprotein-cholesterol; SD — standard deviation

and 52% of patients even achieved the LDL-C
goal. The greatest therapeutic effect was achieved
2 weeks following the inclusion of PCSK9 inhibi-
tors, with a reduction of direct LDL-C by an average
0f57.8 (18.6)% (median 56.9% [45.6-70.5%]). After
3 months and 1 year a slight additional effect was
also secured, achieving a decrease by an average of
65.5 (16.3)% (median 68.2% [53.8-79.4%]) and 66.9
(18.7)% (median 75.5% [55.6-81.3%]) respectively
compared to baseline (Table 4). Median LDL-C
values in subsequent determinations are pre-
sented in Figure 4. The rate of decrease in LDL-C
levels seems to be consistent with clinical trials
with evolocumab (FOURIER) and alirocumab
(ODYSSEY OUTCOMES; ODYSSEY LONG TERM)
[9, 10, 25]. In the FOURIER study, LDL-C de-
creased from the median baseline value of 92 mg/dL
by an average of 57% after 4 weeks, and by 61%
after 12 weeks [9]. In the ODYSSEY LONG TERM
study, the difference between the alirocumab and
placebo groups in the mean percentage change
from baseline in calculated LDL-C level was 62%
after 24 weeks [24]. The LDL-C levels qualifying
patients for FOURIER, ODYSSEY OUTCOMES
and ODYSSEY LONG TERM clinical trials were
different than in the present study [9, 10, 25].
Very high-risk patients received treatment with
PCSKD9 inhibitors if the therapeutic target was
not achieved, which, according to the then recom-
mendations, was LDL-C < 70 mg/dL in secondary
prevention. In the ODYSSEY FH I and FH II stud-
ies [14], the target LDL-C levels were < 70 mg/dL
or < 100 mg/dL, depending on the clinical profile
of the volunteer (CVD present or absent).

The long-term safety and efficacy for evolocum-
ab in patients with FH were confirmed in another
study where 194 severe HeFH and 106 with ho-
mozygous FH (HoFH), that included 14 < 18 years
of age patients were enrolled [26]. In this open-
label, single-arm study, patients on stable lipid-low-

ering therapy were given subcutaneous evolocum-
ab 420 mg monthly or 420 mg every 2 weeks if on
lipoprotein apheresis. Mean change in LDL-C from
baseline to week 12 was —54.9% (-104.4 mg/dL)
inthose with severe HeFH and -21.2% (-59.8 mg/dL)
in patients with HoFH. Evolocumab was well toler-
ated over a median of 4.1 years.

Despite of careful implementation of the study
design and further thorough analysis of the data the
study remains observational. Another limitation
was constituted by the small group of patients. This
was the result of restrictive inclusion criteria for
the therapeutic program.

The first Polish clinical observation demon-
strates that the strong lipid-lowering effect of both
PCSK9 inhibitors was confirmed in patients, while
the LDL-C concentration threshold for inclusion
in the therapy should correspond to the European
recommendations.

Conclusions

Polish patients achieved a significant reduction
in LDL-C concentrations (68%) following treatment
with PCSK9 inhibitors, which was stable over time.
The treatment targets set out in the dyslipidaemia
management guidelines were met with the addition
of PCSK9 inhibitors in 52% of patients with high
baseline LDL-C on statin therapy (maximum or
maximum tolerated) in combination with ezetimibe.
Due to inclusion criteria, which are very restric-
tive and inadequate to the real clinical needs, the
percentage of FH patients, who could benefit from
treatment with PCSK9 inhibitors, is very limited.
Assuming that there are approximately 150,000
people with FH in Poland, only 0.1% of this popula-
tion could benefit from reimbursed treatment with
PCSK9 inhibitors. At the National Center for Fa-
milial Hypercholesterolemia, there were 24 eligible
patients (7.6% of the probands and 4.7% of all FH
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patients-unpublished data of National Center for
Familial Hypercholesterolemia in Gdansk).
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