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Abstract

Introduction: There are currently no reports available from a Polish clinical
practice on heterozygous familial hypercholesterolemia (HeFH) manage-
ment. The aim of this study was to test the efficacy of HeFH hypolipidemic
treatment in a Polish outpatient metabolic clinic according to treatment tar-
gets outlined in the European Atherosclerosis Society (EAS) and European
Society of Cardiology (ESC) guidelines.

Material and methods: This retrospective, observational study was per-
formed on HeFH patients who attended their routine follow-up visits in the
metabolic outpatient clinic in the period between April and September 2016.
According to EAS/ESC guidelines, the goal and intensity of therapy were as-
signed individually for every patient based on cardiovascular (CV) risk (high
or very high). The treatment target was achievement of low-density lipopro-
tein cholesterol (LDL-C) levels < 1.8 mmol/l for very high CV risk patients and
< 2.6 mmol/l for high CV risk patients. A > 50% decrease in LDL-C over the
observation period was an additional outcome measure.

Results: In the overall group of 222 HeFH patients (mean age: 55.2 £16.2
years, 72% women), LDL-C levels decreased on average by 52.6% (p < 0.001).
More than half of the patients were treated with the maximum tolerated
dose of statins. A total of 25.2% of patients attained target levels of LDL-C
and 55.9% attained a > 50% reduction in its concentration. Despite therapy,
significantly elevated post-follow-up levels of LDL-C (> 4.1 mmol/l) remained
in 14% of all patients.

Conclusions: Hypolipidemic therapy according to EAS/ESC guidelines was
suboptimal for a significant number of HeFH patients. Additional clinical
management should be considered.

Key words: familial hypercholesterolemia, outpatient clinic, lipid-lowering
therapy, efficacy.

Introduction

Heterozygous familial hypercholesterolemia (HeFH) is the most fre-
quent genetic disorder. According to a meta-analysis by Pajak et al,
HeFH affects 1 out of every 250 people in Poland [1]. This autosomal
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dominant genetic condition is characterized by
congenitally elevated plasma levels of low-den-
sity lipoprotein cholesterol (LDL-C) [2, 3]. Familial
hypercholesterolemia (FH) is caused by mutations
in genes encoding the LDL receptor (LDLR) or, less
frequently, apolipoprotein B (ApoB) and proprotein
convertase subtilisin/kexin type 9 (PCSK9) [4, 5].
The HeFH is strongly associated with the devel-
opment of premature atherosclerotic cardiovascu-
lar diseases [6]. Untreated patients with HeFH, in
comparison to the general population, are known
to be 4 times more likely to die from coronary ar-
tery disease [7].

In line with the European Atherosclerosis So-
ciety (EAS) and European Society of Cardiology
(ESQ) guidelines [8], as well as Polish guidelines
[9] and statements [10, 11], HeFH is diagnosed
according to Dutch Lipid Clinic Network (DLCN)
criteria evaluating LDL-C plasma levels in patients
and their first degree relatives, tendon xanthom-
as, as well as personal and family history of pre-
mature coronary heart disease and/or presence
of causative genetic mutations which, although
supportive of the diagnosis, are not obligatory to
recognize FH. The diagnosis can be established as
definite, probable, possible, or unlikely on the ba-
sis of points assigned to clinical features listed in
the DLCN Scoring System.

Detection of HeFH is sufficient to assign the pa-
tient to a high cardiovascular (CV) risk group. When
the HeFH diagnosis is accompanied by the presence
of cardiovascular disease (CVD), the patient is as-
signed to the very high CV risk group. Patients from
both groups need to be intensively treated with high
doses of statins, often accompanied by ezetimibe
[8]. According to many experts, HeFH is currently
underdiagnosed and undertreated [12, 13]. Using
currently available treatments, the recommend-
ed targets for LDL-C concentration are difficult to
achieve in the majority of patients. This calls for the
consideration of a new therapeutic approach.

Although we presently know the frequency of
HeFH in the Polish adult population, there is still
a lack of data on the clinical practice of FH man-
agement [1, 5].

In an effort to address this gap in knowledge,
we present a retrospective observational study on
patients with FH treated in a specialized outpa-
tient metabolic clinic, including data on therapy
regimen and treatment goal attainment according
to available guidelines.

The aim of this study was to determine the
proportion of patients who attained the therapeu-
tic goals for hypercholesterolemia defined in the
2016 ESC/EAS guidelines [8]:

1) LDL-C levels of < 1.8 mmol/l (70 mg/dl) and
< 2.6 mmol/l (100 mg/dl) for very high and high

CV risk subpopulations, respectively.

2) At least 50% reduction in baseline LDL-C con-
centration.

Material and methods
Patients and study design

The retrospective, observational study on the
efficacy of HeFH treatment was performed in
a public outpatient metabolic clinic in Warsaw
and included patients who attended their routine
follow-up visits in the period between April and
September 2016 and had HeFH diagnosed based
on DLCN score assessment. Only patients with ei-
ther probable (DLCN score of 6-8 points) or defi-
nite (DLCN score > 8 points) HeFH were included
in the study. The medical examination and out-
come measurements analyzed in this study were
performed at the time of inclusion (patient regis-
tration in the clinic) and on the last follow-up visit
that took place in the previously mentioned peri-
od between April and September 2016. Because
of the non-interventional nature of the study, the
decision to use a particular type of hypolipidem-
ic therapy regimen was made by the physicians.
Efficacy of therapy was compared to the require-
ments from the 2016 ESC/EAS guidelines [8]. Pa-
tient medical and personal information was col-
lected and used according to local regulations.

Statistical analysis

Descriptive statistics for continuous variables
are presented as the median with first and third
quartile or as the mean and standard deviation,
depending on normality of the distribution. Cat-
egorical variables are presented as frequency and
percentages. Significance of changes of LDL levels
over the entire observation period was assessed
using the paired Wilcoxon test. Significance of dif-
ferences in categorical data was tested using the
x? or Fisher's exact test. All computations were
done using R 3.3.1 statistical software.

For the subpopulation analyses, data were di-
vided into the following sets:

(1) Patients assigned to the very high CV risk sub-
population (patients with diagnosis of HeFH
accompanied with CVD and/or diabetes). The
goal target concentration of LDL-C for this sub-
population was < 1.8 mmol/L.

(2) Patients assigned to the high CV risk subpop-
ulation (patients with only the diagnosis of
HeFH). The goal target concentration of LDL-C
for this subpopulation was < 2.6 mmol/L.

Results
General characteristics

A total of 222 adult patients (mean age: 55.2
+16.2 years, 72% women) treated in different
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Table 1. Patient demographic and clinical characteristics in the overall population and gender subgroups

Parameter Overall Women Men
N (%) 222 159 63
Familial hypercholesterolemia diagnosis:
Points on Dutch Lipid Clinic scale:
6-8 73 (32.9) 51(32.1) 2 (34.9)
>8 149 (67.1) 108 (67.9) 41 (65.1)
Genetic diagnosis 93 (41.9) 69 (43.4) 24 (38.1)
Age at diagnosis:
Age at diagnosis [years] (mean (SD)) 47.5 (15.8) 50.5 (15.9) 39.8 (12.7)
Age groups at diagnosis:
<30 40 (18.0) 4 (15.1) 16 (25.4)
31-40 31 (14.0) 16 (10.1) 15 (23.8)
41-50 34 (15.3) 19 (11.9) 15 (23.8)
51-60 67 (30.2) 2 (32.7) 15 (23.8)
> 60 50 (22.5) 48 (30.2) 2(3.2)
Age at last follow-up visit:
Age at last follow-up visit [years] (mean (SD)) 55.2 (16.2) 57.9 (16.4) 48.2 (13.2)
Age groups at last follow-up visit:
<30 3(10.4) 7 (10.7) 6 (9.5)
31-40 26 (11.7) 13 (8.2) 13 (20.6)
41-50 27 (12.2) 12 (7.5) 15 (23.8)
51-60 46 (20.7) 29 (18.2) 7 (27.0)
> 60 100 (45.0) 88 (55.3) 12 (19.0)
Other risk factors and comorbidities:
BMI* [kg/m?]:
<18.5 1(0.5) 1(0.6) 0 (0.0)
18.6-24.9 8 (44.3) 81 (50.9) 17 (27.4)
25.0-29.9 2 (37.1) 49 (30.8) 3(53.2)
>30.0 0(18.1) 8 (17.6) 2 (19.4)
Smoking 3(10.4) 13 (8.2) 10 (15.9)
Diabetes 2 (9.9) 13 (8.2) 9 (14.3)
Hypertension 94 (42.3) 71 (44.7) 23 (36.5)
At least 1 CVD [MI/stroke/CABG/PTCA] 32 (14.4) 21 (32.2) 11 (17.5)
Ml 13 (5.9) 7 (4.4) 6 (9.5)
Stroke 7(3.2) 4 (2.5) 3 (4.8)
CABG 7(3.2) 5(3.1) 2(3.2)
PCI 2 (9.9) 14 (8.8) 8 (12.7)
CV risk group:
Very high 45 (20.3) 28 (17.6) 17 (27.0)
High 177 (79.7) 131 (82.4) 46 (73.0)
Observation period:
Duration of observation [years] (mean (SD)) 7.70 (5.48) 7.41 (5.32) 8.43 (5.82)

BMI —body mass index, CABG — coronary artery bypass graft, CV — cardiovascular, CVD - cardiovascular disease, Ml — myocardial infarction,
PCI — percutaneous coronary intervention, SD — standard deviation. *Among men, there is 1 missing BM! value.
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years from 1993 to September 2016 were includ-
ed in the study. A total of 73 patients included in
the study were diagnosed with probable HeFH and
149 patients were diagnosed with definite HeFH.
Known FH genetic mutations were found in 41.9%
of the overall study population (Table I).

The mean age at diagnosis (at registration in
the clinic) of the overall patient population was
47.5 £15.8 years. Patients aged > 50 years at di-
agnosis were overrepresented in the study popu-
lation. In the subpopulation of women, the oldest
patients aged > 60 years at diagnosis were more
abundant in comparison to the subpopulation of
men (Table I).

More than half of the patients were obese or
overweight. The prevalence of obesity was similar
among genders, but in the group of men, being
overweight was significantly more prevalent. A total
of 23 patients (10.4%) were active smokers (Table I).

On the basis of concomitant CVD and/or diabe-
tes, 45 (20.3%) patients were assigned to the very
high CV risk subgroup. Based on a diagnosis of
HeFH without concomitant CVD and/or diabetes,
177 (79.7%) patients were assigned to the high
CV risk subpopulation (Table I).

The observation period was equal to the dura-
tion of treatment for each individual patient. Due
to the limited number of patients and the nature of
clinical practice, we were unable to include only pa-
tients with equal observation periods in this study.
Therefore, the average observation period was

7.7 £5.48 years (Table ). Patients treated for a short
period, defined as > 1 year and 1-2 years, constitut-
ed 4.1% and 9.5% of the overall group, respectively.
Patients with longer treatment periods of 2-5 years,
5-10 years, and 10-23 years, were more abundant
and constituted 30.2%, 20.2%, and 33.8% of the
overall group, respectively (data not shown).

Pharmacotherapy

A total of 204 (91.9%) patients were treated
with statins. The subpopulations of patients treat-
ed with statin monotherapy and combination
therapy were of similar size (Table Il). There were
12 patients treated with ezetimibe or fenofibrate
alone and 6 patients who were not treated with
any hypolipidemic drugs.

High, moderate, and low doses of statins, as de-
fined by the Blood Cholesterol Expert Panel from
the American College of Cardiology (ACC) and the
American Heart Association (AHA), were used for
the treatment of 116 (56.9%) patients, 81 (39.7%)
patients, and 7 (3.4%) patients of 204 patients
receiving statin therapy (either in monotherapy
or in combination), respectively [14]. Intensive
high-dose therapy was used for the treatment of
39 out of 91 patients in the statin monotherapy
subpopulation and 71 out of 99 patients treated
with statins and ezetimibe. Patients treated with
the combination of statins and ezetimibe received
high doses of statins more frequently than those
on statin monotherapy or those treated with com-

Table Il. Patients treated with high, moderate or low doses of statins either used in monotherapy or in combina-

tion with ezetimibe or fenofibrate

Parameter Statin Statin Statin with Statin with P-value
therapy overall monotherapy ezetimibe fenofibrate
Number of patients N (%) 204 91 (44.6) 99 (48.5) 14 (6.9)
Number of patients High 116 (56.9) 39 (42.9) 71 (71.7) 6 (42.9) < 0.001
on different doses
of statin Moderate 81 (39.7) 48 (52.7) 27 (27.3) 6 (42.9)
N (%)
Low 7 (3.4) 4 (4.4) 1(1.0) 2(14.3)

Doses of statins were applied and assigned as high, moderate, or low based on the guidelines by the Blood Cholesterol Expert Panel from
the American College of Cardiology (ACC) and the American Heart Association (AHA) [14].

Table IlI. Patients on high, moderate, or low doses of different statins either used as monotherapy or in combina-

tion with ezetimibe or fenofibrate

Parameter Atorvastatin Fluvastatin Rosuvastatin ~ Simvastatin P-value
Doses of statins High 33 (52.4) 0 (0.0) 80 (64.5) 3(18.8) < 0.001
Moderate 30 (47.6) 0 (0.0) 44 (35.5) 7 (43.8)
Low 0 (0.0) 1 (100.0) 0 (0.0) 6 (37.5)
Statin monotherapy 29 (46.0) 1 (100.0) 50 (40.3) 11 (68.8) 0.118
Combination Statin + 28 (44.4) 0 (0.0) 68 (54.8) 3(18.8)
therapy ezetimibe
Statin + 6 (9.5) 0 (0.0) 6 (4.8) 2 (12.5)
fenofibrate
Arch Med Sci 5, August / 2018 965
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bination therapy of statin and fenofibrate. Only
6 patients were treated with a high dose of statins
in combination with fenofibrate (Table I1).

A total of 33 patients were treated with high
doses of atorvastatin while 30 patients were treat-
ed with moderate doses; 34 of those patients re-
ceived atorvastatin in combination with ezetimibe
(28 patients) or fenofibrate (6 patients). Rosuva-
statin was taken by 124 patients, of whom 80 and
44 used high and moderate doses, respectively;
74 of those patients took rosuvastatin in combi-
nation with ezetimibe (68 patients) or fenofibrate
(6 patients). Significantly more patients on high
doses of statins were treated with rosuvastatin
than with other statins (Table III).

Changes in lipid levels

Throughout the observation period, the av-
erage concentrations of LDL-C, total cholesterol
(TC), and triglyceride (TG) in the overall study pop-
ulation decreased significantly by 52.6%, 40.5%,
and 17.95%, respectively (p < 0.001) (Table 1V).
Conversely, hypolipidemic therapy had no effect
on the serum concentration of high-density lipo-

protein cholesterol (HDL-C). Except for a signifi-
cantly greater reduction in TC and TG in the sub-
population of men vs. women (—44.8% vs. —39.2%
(TC) and -28.6% vs. —14.3% (TG), respectively;
p < 0.05; Table IV), no gender-specific differences
in the hypolipidemic profile were found.

The distribution of LDL-C levels in the overall
population and different CV risk patients treated
with either statin monotherapy or combination
therapy with ezetimibe at the registration visit
and at the last follow-up visit is shown in Figure 1.

Attainment of therapeutic treatment goals

In the overall study population, irrespective of
therapy regimen, the target LDL-C concentration
was achieved in 56 (25.2%) patients, including
6 (13.3%) patients in the very high CV risk group
and 50 (28.2%) patients in the high CV risk group
(data not shown). Attainment of this therapeutic
target among subpopulations of patients treated
with either statin monotherapy or with statin and
ezetimibe was less frequent in patients with very
high CV risk as compared to patients with high CV
risk (Table V).

Table IV. Serum concentration of lipids — LDL-C, TC, TG, and HDL-C — at the inclusion visit and last follow-up visit
in the overall population and gender subgroups, as well as the percentage reduction in serum levels throughout

the observation period

Parameter Overall study population

(N = 222)

Men
(n=63)

Women
(n = 159)

TC [mmol/1]
Median (interquartile range; Q1-Q3)

Inclusion visit 8.63 (7.78-9.46)

8.50 (7.78-9.38) 8.81 (7.75-9.65)

Last follow-up visit 5.13 (4.55-5.85)

5.19 (4.74-5.87) 4.81 (4.22-5.56)

% —-40.50 (-49.38 — -31.05)*

—-39.20 (-47.25 - -29.40)" -44.80 (-52.35 - -36.15)"

LDL-C [mmol/1]
Median (interquartile range; Q1-Q3)

Inclusion visit 6.20 (5.43-7.24)

6.05 (5.44-6.99) 6.54 (5.39-7.53)

Last follow-up visit 2.92 (2.42-3.59)

2.92 (2.47-3.51) 2.92 (2.36-3.86)

% -52.60 (-63.68 ——40.15)*

-51.20 (-63.50 — —39.85) -58.50 (-65.30 - —42.30)

HDL-C [mmol/1]
Median (interquartile range; Q1-Q3)

Inclusion visit 1.47 (1.24-18.1)

1.60 (1.37-1.91) 1.27 (1.09-1.42)

Last follow-up visit 1.49 (1.29-1.76)

1.60 (1.33-1.89) 1.32 (1.07-1.43)

% -1.00 (-12.28 — 12.38)

-1.60 (-12.25 - 11.70) 2.20 (-11.35 - 13.25)

TG [mmol/l]
Median (interquartile range; Q1-Q3)

Inclusion visit 1.38 (1.01-2.10)

1.28 (0.98-2.00) 1.62 (1.13-2.32)

Last follow-up visit 1.21 (0.86-1.64)

1.21 (0.85-1.62) 1.15 (0.92-1.64)

% -17.95 (-38.18 — 9.97)*

-14.30 (-31.45 — 14.85)" —28.60 (-45.30 — 4.75)"

LDL-C — low-density lipoprotein cholesterol, HDL-C — high-density lipoprotein cholesterol, TC — total cholesterol, TG — triglyceride.
*Percentage reduction of concentration through the entire observation period; Statistical significance set at p < 0.001. "Difference in
percentage reduction through the entire observation period between gender subpopulations. Statistical significance set at p < 0.05.
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In the overall study population, the target of
a > 50% reduction in LDL-C levels was achieved
by 124 (55.9%) patients, including 30 (66.7%)
patients in the very high CV risk group and 94
(53.1%) patients in the high CV risk group.

Notably, none of the 22 patients diagnosed with
diabetes attained any of the therapeutic targets.

Apart from the result showing that higher dos-
es of statins were significantly more efficacious at
lowering LDL-C levels (Table VI), we did not find
any statistically significant differences in the re-
duction of LDL-C concentration comparing sub-
populations of high and very high CV risk patients
or patients on different therapy regimens. Attain-
ment of therapeutic targets was not found to be
related to CV risk, gender, other patient character-
istics, or type of therapy.

Notably, despite intensive therapy, significantly
elevated levels of LDL-C (> 4.1 mmol/l) remained
in 14% of the overall patient population after
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treatment. Of those patients, 38.7% were unsuc-
cessfully treated with high doses of statins (either
in monotherapy (5 patients) or in combination
with ezetimibe (7 patients)). Dangerously high
levels of post-treatment LDL-C (> 5.2 mmol/l) re-
mained in 9 patients belonging to the high CV risk
subpopulation (4.1% of the overall study popula-
tion). None of the patients in the subpopulation of
very high CV risk had post-follow-up LDL-C levels
> 5.2 mmol/l, suggesting that the most intensive
statin therapy was more efficacious (Table VII).
The tolerance of statins was addressed by
surveying the patients about known adverse ef-
fects (AEs). Most of the patients (167, 75.2%) re-
ported no drug-related complications. A total of
6 (2.7%) patients refused statin therapy. A total
of 49 (22.1%) patients reported AEs, mainly pain
and muscular weakness, which are the most fre-
quent AEs of statin treatment [15]. Nevertheless,
in the subgroup of patients reporting AEs, creatine
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Figure 1. Distribution of initial and post-follow-up
serum LDL-C molar concentration levels in patients
treated with different statin regimens. A — Overall
population. B — High cardiovascular risk subpopula-
tion. C — Very high cardiovascular risk subpopula-
tion. Median values (50%" percentile) are shown as
bands inside each box. The box top—bottom values
are defined by the 25% (Q1) and 75% (Q3) percen-
tile. The ends of the whiskers represent the values
less than or greater than the median by the value
of 3 times the difference between the median and
corresponding quartile (Q1 or Q3). Outliers are de-
fined as numbers less than or greater than the me-
dian by more than 3 times the difference between
the median and corresponding quartile (Q1 or Q3).
They are shown as transparent circles
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Table V. Attainment of LDL-C therapeutic goals depending on the CV risk and > 50% reduction in LDL-C concen-
tration among subpopulations treated with statin monotherapy or in combination with ezetimibe according to

statin dose
Type of therapy Dose Attainment Attainment Attainment of therapeutic goal:
regimen of statins of LDL-C < 1.8 of LDL-C < 2.6 > 50% reduction in LDL-C
mmol/| mmol/| N (%)*
N (%)* N (%)*
Very high High CV risk Very high High CV risk
CV risk CV risk
Statin monotherapy 4 (28.6) 29 (37.7) 8 (57.1) 44 (57.1)
Statin monotherapy High 3(27.3) 11 (39.3) 6 (54.5) 18 (64.3)
Moderate 1(33.3) 17 (37.8) 2 (66.7) 25 (55.6)
Low 0 (0) 1(25.0) 0 (0) 1(25.0)
Statin in combination with ezetimibe 1(3.8) 17 (23.3) 18 (69.2) 43 (58.9)
Statin in combination High 1(5.3) 10 (19.2) 14 (73.7) 33 (63.5)
with ezetimibe
Moderate 0 (0) 6 (30.0) 4 (57.1) 9 (45.0)
Low 0 (0) 1 (100.0) 0(0) 1 (100.0)

*The percentages in parentheses represent the prevalence of patients with target levels of LDL-C in CV risk subpopulations on particular
therapy regimens.

Table VI. Absolute and percentage reduction in serum LDL-C concentration (mmol/l) in relation to statin dose (high,
moderate or low); median (interquartile range; Q1-Q3)

Parameter High Moderate Low P-value
N 116 81 7

Absolute -3.64 (—4.66,-2.58) -2.95 (-3.80, -2.27) -2.66 (-2.94,-2.12) 0.001
change [mmol/]

Percentage -57.95 (-66.00, —45.05) —-52.45 (-59.98, -41.10) —-46.05 (-52.53, —38.35) 0.019
change

Table VII. Prevalence of patients who were treated with high doses of statins and remained with high post-thera-
py levels of LDL-C in subpopulations defined by CV risk and statin monotherapy or statin-ezetimibe combination
therapy. The thresholds for the LDL-C concentrations were adopted from the current Polish statement [20] and
current European guidelines [21]

Type of treatment LDL-C concentration All patients High cardiovascular  Very high cardiovas-
used at last follow-up N (%) risk patients cular risk patients
visit [mmol/1] N (%) N (%)
Overall population > 4.1* 31 (14.0) 24 (13.6) 7 (15.6)
> 5.2%* 9 (4.1) 9 (5.1) 0 (0)
High doses of statin > 4.1* 5(12.8) 3 (10.7) 2 (18.2)
i th
N monotherapy > 5.2% 2(5.1) 2(7.1) 0(0)
High doses > 4.1* 7 (9.9) 4(7.7) 3 (15.8)
of statins in .
combination with >5.2 1(1.4) 1(1.9) 000
ezetimibe

*LDL-C threshold on the basis of the current Polish statement [15]. **LDL-C threshold on the basis of the current European guidelines [16].

kinase (CK) did not increase more than 4 times the
upper limit of normal (ULN) and therefore therapy
was not discontinued. Features of statin-induced

Discussion

Our study is the first to describe the effects

hepatotoxicity were not observed in our patients.
We did not observe any new, unknown AEs of any
type of statin used.

of routine clinical management of HeFH in Po-
land. Retrospectively analyzing patient history,
we found that only 25.2% of patients attained
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the target levels of LDL-C, including 6 (13.3%)
patients in the very high CV risk group and 50
(28.2%) patients in the high CV risk group. In the
overall study population, the target of a > 50%
reduction in LDL-C levels was achieved by 124
(55.9%) patients, including 30 (66.7%) patients
in the very high CV risk group and 94 (53.1%)
patients in the high CV risk group. The detailed
prospective cohort studies of Perez de Isla et al.
[16], who analyzed Spanish FH patient popu-
lations, and Brunham et al. [17], who analyzed
FH patients in British Columbia, showed that
therapeutic target attainment was rare and was
achieved only in 10% of patients — significantly
less than in our study. On the other hand, the re-
sults of a large, cross-sectional study performed
on a well-described Dutch population by Pijilman
et al. [18] were more similar to ours and showed
that the treatment goal for LDL-C < 2.5 mmol/I
was achieved in 21% of patients. Another French,
retrospective study performed on 1,669 patients
showed that only 10.4% of patients reached the
target level of LDL-C < 2.6 mmol/l [19]. As differ-
ent values of therapeutic target attainment are
present in the literature, one may conclude that
the results are largely influenced by study design,
length of observation period, and different tar-
get level definitions (i.e. European vs. American).
Nevertheless, the conclusions of these studies are
similar to ours and point to the striking inadequa-
cy of the routinely available treatment.

According to the Polish statement on when to
use PCSK9 inhibitors, one of the indications is to
start this type of therapy in patients with an LDL-C
level > 4.1 mmol/l (160 mg/dl), despite intensive
hypolipidemic therapy with high doses of statins
[20]. In our study, 5 (12.8%) patients treated with
high-dose statin monotherapy and 7 (9.9%) pa-
tients treated with high doses of statins in combi-
nation with ezetimibe fulfilled these criteria.

As stated in the first EAS/ESC consensus state-
ment on PCSK9 inhibitors, for patients with HeFH
but without CVD or diabetes (high CV risk patients)
treated with maximally tolerated efficacious sta-
tin therapy in combination with ezetimibe and
still characterized by LDL-C > 5.2 mmol/l (200 mg/
dl), PCSK9 inhibitors may also be considered [21].
In our study, only one high CV risk patient was ap-
plicable for this treatment.

We found that hypolipidemic therapy in men
was more efficacious than similar therapy in
women. The subpopulation of men attained
a significantly stronger reduction in TC as well as
a lower concentration of TC and TG at the last
follow-up visit. As the recent huge meta-anal-
ysis focused on the differences in therapeutic
outcomes of statin therapy among sexes proved
that statins are of similar effectiveness in both
men and women, one may hypothesize that the

differences we have observed are caused by
a non-interventional study design and related
to statistical bias [22]. Moreover, in our patient
population, the starting levels of TG were much
lower in the subpopulation of women compared
to the subpopulation of men, which would clearly
explain the observed differences in the percent-
age reduction in TG levels.

The inadequacy of the currently used treat-
ment is further supported by the fact that none
of the 22 diabetic patients in the study group
attained therapeutic goals. Diabetes is known to
be associated with a significantly increased risk
of CVD. Therefore, patients with accompanying
HeFH need to be carefully monitored for hypolip-
idemic therapy progress and attainment of a strict
< 1.8 mmol/l (70 mg/d|) therapeutic target [8].

There are some limitations to our study, includ-
ing its retrospective study design [23]. In addition,
the duration of the therapy period and the mode
of therapy used varied within our study cohort.

In conclusion, this was the first observational
study in a Polish patient population treated for
HeFH by routine clinical management. The results
revealed that therapy based on EAS/ESC guide-
lines was suboptimal for a significant number of
patients. The intensification of therapy is based
on the physician’s decisions and patient agree-
ment. Patients are often afraid of adverse events
related to higher doses of statins, particularly af-
ter reading leaflets [24]. The combination thera-
py of statins and ezetimibe could be applied to
a large number of patients to better address their
needs. However, in some patients from our study,
the cost of therapy was an obstacle.

Nonetheless, despite adherence to high-inten-
sity therapy with statins in combination with eze-
timibe, some HeFH patients do not achieve target
levels of LDL-C; although fortunately, this may
be improved by including PCSK9 inhibitors with
their treatment. For patients at very high risk, LDL
apheresis is another therapeutic option. However,
there is potential to avoid this procedure with the
use of PCSK9 inhibitors [25].
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