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Aims Most heterozygous familial hypercholesterolaemia (FH) patients require intensive lipid-lowering therapy (LLT) including
PCSK9 inhibitors (PCSK9is) to reach current low-density lipoprotein cholesterol (LDL-C) goals. Persistence with chronic
treatment is important to reduce the burden of atherosclerotic cardiovascular disease. We analysed persistence, efficacy,
and impact on quality of life (QoL) of PCSK9i in FH patients in clinical practice setting.

Methods Spanish Familial Hypercholesterolaemia Cohort Study (SAFEHEART) is an open, prospective study in genetically defined FH
and results patients in Spain. Patients >18 years of age (n = 696, 46% females) on stable LLT treated with PCSK9i were analysed. Median
LDL-C at starting PCSK9i was 145 mg/dL [interquartile range (IQR), 123-177], 3.8 mmol/L (IQR 3.2—4.6). After a median
follow up of 3.7 years (IQR 2.3-4.8), 27 patients (4%) discontinued PCSK9i treatment: 5 temporarily (0.7%) and 22 perman-
ently (3.2%). Persistence with PCSK9i was 96.1% in the whole period. Median LDL-C levels and % LDL-C reduction attained
after 1 year of treatment and in the last follow-up visit were 63 mg/dL (IQR 43-88), 1.6 mmol/L (IQR 1.1-2.23); 61 mg/dL
(IQR 44-82), 1.6 mmol/L (IQR 1.1-2.1); 57.6% (IQR 39.5-69); and 58% (IQR 44—68), respectively. 2016 and 2019 ESC/EAS
LDL-C goals were attained by 77 and 48% of patients, respectively, at the last follow-up visit (P < 0.001). Mean QoL score

increased slightly in the first year and remained stable.

* Corresponding authors. Tel: +34915042206, Emails: rodrigoalonsok@gmail.com; pmata@colesterolfamiliar.org

© The Author(s) 2022. Published by Oxford University Press on behalf of the European Society of Cardiology. This is an Open Access article distributed under the terms of the Creative
Commons Attribution- Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

220z Jaquisoa( ¢ uo 1sanb Aq £e£2189// 2zoemz/odlina/c60 1 01 /10p/aonie-aoueape/odiina/woo dno-olwapeoe//:sdiy Wolj papeojumoc]


https://orcid.org/0000-0002-8119-1245
https://orcid.org/0000-0003-2230-6556
https://orcid.org/0000-0002-4584-7366
mailto:rodrigoalonsok@gmail.com
mailto:pmata@colesterolfamiliar.org
https://doi.org/10.1093/eurjpc/zwac277

R. Alonso et al.

Conclusion

Long-term persistence with PCSK9i in FH patients is very high, with a good QoL. Effectiveness in LDL-C reduction and LDL-

C goal achievement dramatically improved with PCSK9i in this high-risk population in clinical practice setting.
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Persistence with long-term PCSK9 inhibitors treatment and its effectiveness in familial hypercholesterolaemia.
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Introduction

Heterozygous familial hypercholesterolaemia (FH), an autosomal codo-
minant disorder is the most common genetic condition associated with
premature atherosclerotic cardiovascular disease (ASCVD)."* Recent
European Guidelines for the management of dyslipidaemias considered
FH patients with ASCVD or with the presence of a major cardiovascu-
lar risk factor (CVRF) to be at very high risk, and those without CVRF to
be at high risk.> According to this classification, low-density lipoprotein
cholesterol (LDL-C) goals are lower than those recommended in the
2016 ESC/EAS guidelines.* For the very high-risk group, an LDL-C <
55 mg/dL (<14 mmol/L) and 50% reduction in LDL-C is recom-
mended, and for the high-risk group, LDL-C should be <70 mg/dL
(<1.8 mmol/L) and a 50% reduction from baseline.> To achieve these
goals most FH patients require to use high-intensity statins with ezeti-
mibe."™ However, different studies have shown that <20% of FH pa-
tients achieve LDL-C goals despite the use of maximally tolerated
high-intensity statins plus ezetimibe in different clinical settings.”™”
The incorporation of PCSK9 inhibitors (PCSK9is) to the treatment
of FH has significantly contributed to a better control of patients, since

Familial hypercholesterolaemia ® Lipid-lowering treatment ® Statins ® PCSK9 inhibitors ® LDL-C targets ®

they produce an additional reduction of LDL-C, up to 60% on top of
statins, leading to more patients achieving therapeutic goals.®™""

Persistence with and adherence to chronic use of lipid-lowering ther-
apies (LLTs) is important to achieve the full effect of medications in
LDL-C reduction and recommended LDL-C goals. Outcomes can be
affected by how well patients take their medication (adherence), and
by how long they take it (persistence). Few studies have analysed the
persistence with statin treatment in FH and showed that 30-50%
had adherence issues.'>"* Regarding PCSK9i, some studies have shown
that almost 40% of patients discontinued therapy during the first 6
months of initiation explained in part to cost and access to medica-
tion.">'® Studies analysing persistence with PCSK9i treatment in FH
in a clinical practice setting for a long term are lacking. On the other
hand, although quality of life (QoL) has been analysed in FH patients,'”
data on the impact that an intensive treatment with PCSK9i may have
on QoL in FH are scarce.’®

The aim of the present study was to assess persistence with PCSK9i
(alirocumab and evolocumab), reasons for non-persistence, as well as
to assess effectiveness of PCSK9i, and QoL in those patients who
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Persistence with PCSK9i in familial hypercholesterolaemia

persisted with therapy in a large cohort of FH patients in a clinical prac-
tice setting registered and followed up in the Spanish Familial
Hypercholesterolaemia Cohort Study (SAFEHEART) study.

Methods

Patients

The SAFEHEART is an open, multicentre, nation-wide, long-term prospect-
ive study of a cohort of subjects with a molecular diagnosis of FH and their
affected and non-affected relatives which was initiated in 2004. The design
and methodology of the study have been previously described.'? Individuals
are contacted once a year by the coordinating centre using a standardized
telephone survey (STS) which asks about LLT patterns and tolerance,
changes in lifestyle habits and medications, QolL, and the occurrence of car-
diovascular events. Individuals were instructed that in the event of changing
or discontinuing the LLT, they should write down the reason and date of
interruption and then restart.

Blood analysis during the follow up is performed in local lipid units ac-
cording to international recommendations and results sent to the coordin-
ating centre. This study included all patients >18 years old with
heterozygous FH who were prescribed a PCSK9i monoclonal antibody
(alirocumab or evolocumab) since its approval in Spain in February 2016 un-
til September 2021, and who have been treated at least 6 months with one
of them. Patients who participated in randomized clinical trials with PCSK9i
before 2016 were excluded from this analysis.

This study was approved by the local ethics committees, and all eligible
subjects gave written informed consent.

PCSK9 inhibitor treatment

The choice of the particular PCSK9i and dosing regimen was at the discre-
tion of the medical specialist and was based according to the Spanish
National Health System reimbursement regulations for FH patients. In
Spain, PCSK9is are delivered directly to the patient by the hospital phar-
macy ensuring access to it. During the COVID-19 pandemic, those few pa-
tients who could not get their medication from the pharmacy, it was
dispatched to their respective homes.

Variables and outcomes

Demographic and clinical variables including age, classic CVRF, physical
examination, and LLT were included. LDL-C was estimated by means of
the Friedewald formula. Lipid levels at inclusion, at Year 1 of follow up
and the most recent lipid profile before the analysis from the last visit follow
up were determined using standard techniques and selected for this study.
Lipoprotein(a) levels were measured once at inclusion in the study with a
turbidimetric method [Quantia Lp(a) 7K00-01] in a centralized labora-
tory.?° Classification of LLT was defined as previously reported.” The gen-
etic diagnosis and molecular classification of FH were performed as
previously described.'” The SAFEHEART risk equation was estimated in
each subject at initiation of PCSK9i and in the last control of follow up.®’
LDL-C goals were defined and analzsed according to the 2016 and 2019
European Dyslipidaemia Guidelines.**

Persistence with PCSK9 inhibitor treatment

Through the annual STS, patients were advised to report to the coordinat-
ing centre any change in PCSK9i treatment, specifically those related to ac-
cess, delivery, administration period, dose, and reason for discontinuation.
Individual persistence is reported as a dichotomous variable and is collect-
ively determined as the percentage of patients staying on PCSK9i at the end
of each year of follow up. A gap of >60 days without administration of
PCSK9i during each year follow-up period was considered as discontinu-
ation and thus the end of the persistence period.”

Quality of life

The EuroQol 5D (EQ-5D) measurement in the Spanish language was used
to measure health status perceived by patients at initiation of PCSK9i, and at
Year 1 and in the last follow-up visit. The scale measures QoL on a 5-com-
ponent scale including mobility, self-care, usual activities, pain/discomfort,

and anxiety/depression each one with 5 severity levels.”> Besides, the
EuroQol includes a 100-point score numeric visual analogue scale
(EQ-VAS) providing a global assessment of their health being 100 the
best and 0 the worst imaginable health. The EQ-VAS was categorized in
a qualitative 5-level scale (goor <40; fair 41-53; good 54-76; very good
76-80, and excellent >80). 3

Statistical analysis

Statistical analyses were carried out with the STATA program, version 12.0
(Stata Corporation, College Station, TX, USA). Variables were analysed for
a normal distribution with the Kolmogorov—Smirnov test. A descriptive
analysis was carried out to report the number of cases and percentages
for the qualitative variables, and the median and interquartile range (IQR)
for the quantitative variables that did not follow a normal distribution.
Comparisons of changes before and after initiation of PCSK9i were ana-
lysed using the Wilcoxon signed-rank test for quantitative variables and
McNemar test for qualitative variables. Comparisons between independent
groups were analysed with the Mann—Whitney U test for quantitative vari-
ables, and y* test for qualitative variables. The association between PCSK9i
treatment and LDL-C goal achievement as well as patient characteristics
and CVRF including age, gender, body mass index, tobacco, hypertension,
diabetes, LLT background, and LDL-C levels categorized as <130, 130-
159, and >160 mg/dL (<34, 3.4-4.1, and >4.1 mmol/L) was first assessed
by univariate logistic regression analysis. All significant variables were then
included in a multivariable logistic regression analysis. A value of P <0.05
was considered statistically significant.

Results

Over the study period, a total of 696 patients (46% females) from 3759
heterozygous FH individuals registered in the SAFEHEART initiated
treatment with PCSK9i, 51% received evolocumab and 49% received
alirocumab. Median age at initiation of therapy was 56.4 years (IQR
49-66), 38% had history of ASCVD, and 89% were on maximum toler-
ated LLT to reduce LDL-C > 50%. Patients carrying-out a null allele
variant were 50.4%. Other clinical characteristics before receiving
PCSK9i of the individuals are shown in Table 1. No differences in clinical
characteristics and risk factors were observed between patients with
evolocumab and alirocumab except a higher percentage of hyperten-
sion with alirocumab (29 vs. 22% with evolocumab, P < 0.05), and slight-
ly higher total cholesterol and LDL-C levels in evolocumab group (P <
0.05; see Supplementary material online, Table S7). Background conven-
tional LLT was statin plus ezetimibe in 503 cases (74.6%), statin mono-
therapy in 106 cases (17.5%), ezetimibe in 31 cases (4.6%), and no LLT
in 34 cases (5.1%). There were no differences in background LLT be-
tween patients receiving alirocumab or evolocumab (data not shown).
Median LDL-C levels at the initiation of treatment with PCSK9i were
145 mg/dL (IQR 123-177), 3.8 mmol/L (IQR 3.2—4.6). Median follow
up was 3.7 years (IQR 2.3-4.8). Only one patient (59 years old female)
died during the follow up.

PCSK9 inhibitor dosing, persistence, and
switching
During the first year of follow up, there were no changes in PCSK9i.
Dosing changes and switching between both PCSK9i from Year 1 to
the last follow up are shown in Supplementary material online,
Table S2. Nine patients (2.7%) receiving alirocumab switched to evolo-
cumab; 272 (81.4%) patients remained with the same dose and fre-
quency; and 53 (15.9%) patients changed the dose or the frequency
of administration. On the other hand, 317 (93.2%) of patients with evo-
locumab remained with the same dose or frequency of administration;
8 (2.4%) patients were switched to alirocumab, and 14 (4.1%) patients
changed the dose or frequency of administration.

During the follow-up period, 27 patients discontinued PCSK9i treat-
ment in at least one occasion for a period >60 days and were
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Table 1
PCSKS9 inhibitor

Characteristics of patients before receiving

Gender (male)
Employed
University studies
Age, years
BMI (kg/m?)
ASCVD
Diabetes
Hypertension
Current smoker
Null allele variants
Maximal tolerated LLT
Maximal combined treatment
Years with statins
Years with ezetimibe
Total cholesterol

mg/dL

mmol/L
LDL-C

mg/dL

mmol/L
HDL-C

mg/dL

mmol/L
Triglycerides

mg/dL

mmol/L
Lp(a)

mg/dL

mmol/L
SAF-RE—5 years

377 (54)
406 (58)
153 (22)
56.4 (49-66)
27.5 (24.7-30.5)
266 (38)
46 (7)
181 (26)
101 (14.5)
351 (50.4)
619 (89)
518 (74)
22 (16-29)
14 (9-16)

220 (193-254.5)
5.7 (5.0-6.6)

145 (123-177)
38 (3.2-4.6)

50 (42-78)
13 (1.1-20)

104 (79-143)
12 (0.9-16)

32 (12-79)
66 (22-168)
1.3 (0.6-4.0)

Continuous variables are expressed as median (IQR) and other variables are expressed

as number (%).

ASCVD, atherosclerosis cardiovascular disease; BMI, body mass index; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LLT,
lipid-lowering treatment; Lp(a), lipoprotein (a); SAF-RE, SAFEHEART risk equation.

Table 2 Annual and total (cumulative) persistence to
PCSK9 inhibitor during follow up

Temporarily
interruption,
n (%)

Persistent,
n (%)

Follow n Permanent

up interruption,
n (%)

Year 1 696 8 (1.1)

Year 2 644 6 (0.9)

Year 3 569 5 (0.9)

Year 4 433 3(0.7)

>Year5 304 O

Total 696 22 (3.2)

687 (98.7)
638 (99.1)
561 (98.6)
430 (99.3)
303 (99.7)
669 (96.1)

considered non-persistent (see Supplementary material online,
Figure S7). In 22 cases, the interruption was permanent, and in 5 pa-
tients’ discontinuation was temporary and restarted treatment later
on during follow up.

Reasons for permanent interruption of treatment (see Supplementary
material online, Table S3) were physician’s decision related to efficacy (five
cases), adverse event (four cases), patient decision not related with an ad-
verse event (five cases), occurrence of a medical disorder mostly anxiety/
depression (seven cases), and difficulties to access to medication
(one case). Median time from PCSK9i initiation to permanent inter-
ruption was 15 months (IQR 4-33) being earlier in those who pre-
sented an adverse event (4.5 months; IQR 2.2-11.3). Of those five
cases who discontinued PCSK9i temporarily, two were related to
the COVID-19 pandemic, two cases were due to a medical decision,
and one case was due to a traffic accident. Median time to tempor-
arily discontinuation was 27 months (IQR 14-39), median duration
of PCSK9i discontinuation was 4 months (IQR 3-6), and the median
time from restarting PCSK9i to the last visit was 9 months (IQR 5-
16). The percentage of cases who persisted with PCSK9i at the
end of the follow up was 96.1%. Persistence with inhibitors in each
year of follow up is shown in Table 2 and Figure 1. Most of the per-
manent discontinuations occurred during the first year of treatment.

Differences between persistent (n=669) and non-persistent
(n = 27) subjects are shown in Table 3. Non-persistent patients had
significantly less time of treatment with ezetimibe (P<0.05), were
less treated with maximum combined LLT (52 vs. 75%, P < 0.05), had
higher total cholesterol (P < 0.001) and LDL-C (P < 0.001), and lower
Lp(a) levels (P < 0.05) when they started with PCSKOi.

There was no effect of type of mutation in the persistence with
PCSK9i.

Low-density lipoprotein cholesterol
reduction and low-density lipoprotein

cholesterol goal attainment

Median LDL-C level after 1 year of PCSK9i treatment was 63 mg/dL
(IQR 43-88), 1.6 mmol/L (IQR 1.1-2.3) and remained constant until
the last follow up (61 mg/dL, IQR 44-82; 1.6 mmol/L, IQR 1.1-2.1).
Median LDL-C per cent reduction was similar at Year 1 and in the
last follow up, 57.6 and 58%, respectively, P <0.001 compared with
baseline levels.

A highly significant increase in LDL-C goal attainment was observed
at Year 1 and in the last follow up. 2016 ESC/EAS goals were attained by
70 and 77% of individuals at Year 1 and at the last follow up, respectively
(P<0.001), whereas 2019 ESC/EAS goals were attained by 44.5 and
48% in the same periods (P=0.1). 2016 and 2019 ESC/EAS guideline
goal attainment according to cardiovascular risk of FH patients is shown
in Figure 2. A significant increase in 2016 LDL-C goal attainment from
Year 1 to the last follow up was observed only in secondary prevention
patients.

The effect of PCSK9i was significantly different according to back-
ground LLT (P<0.001). Those individuals with statins and ezetimibe
reached lower LDL-C levels, and showed higher per cent LDL-C reduc-
tion and greater attainment of goals than those with statin or ezetimibe
alone (see Supplementary material online, Figure S2 and Table S4).
There were no differences between evolocumab and alirocumab.
According to persistence in the last follow-up visit, non-persistent pa-
tients had significantly higher LDL-C levels (149 mg/dL, IQR 115-187
vs. 61 mg/dL, IQR 44-82, P<0.001; 3.9 mmol/L, IQR 3.0-4.8 vs.
1.6 mmol/L, IQR 1.1-2.1), less per cent LDL-C reduction (15%, IQR
0-39 vs. 58%, IQR 44-68, P < 0.001), and less LDL-C goal attainment
(Table 3).

In multivariate regression analysis, independent predictors for attain-
ment of 2019 LDL-C goals were the use of statins with [OR 25.67, 95%
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Figure 1 Long-term persistence with PCSK9 inhibitor each year of follow up and in the whole period of follow up.

confidence interval (Cl) 3.41-192.9, P=0.002] or without (OR 12.87,
95% ClI 1.6-99.8, P=0.014) ezetimibe. On the other hand, higher
LDL-C levels (=160 mg/dL, 4.1 mmol/L) prior to initiation of PCSK9i
showed a significant inverse relationship with goal attainment
(Table 4, Supplementary material online, Table S5). Goal attainment
with PCSK9i according different combinations of significant variables in-
cluding gender, smoking status, LLT, and LDL-C are shown in
Supplementary material online, Table S6. Non-smoking males and fe-
males with combined LLT achieved more LDL-C goals compared
with smoking males and females with statin monotherapy.

As two different doses of alirocumab were used, a comparison of pa-
tients treated with 75 or 150 mg biweekly was performed (n =188 and
139, respectively). Patients receiving alirocumab 75 mg every 15 days
had significantly lower baseline LDL-C levels and obtained lower per
cent LDL-C reduction compared with those who received 150 mg
every 15 days [137 mg/dL (3.5 mmol/L) vs. 146 mg/dL (3.8 mmol/L),
P<0.05; and 54 vs. 61%, P<0.05, respectively]. However, there
were no differences in attainment of 2016 and 2019 goals (data not
shown).

Quality of life

Mean EQ-5D index improved from 0.92 + 0.14 at initiation of PCSK9i
to 0.94 +0.12 at 1-year follow up (P < 0.001) and 0.93 + 0.13 in the last
control (P=0.16 compared with Year 1). Three dimensions of the
EQ-5D (mobility, usual activities, and pain/discomfort) significantly im-
proved (P < 0.001), and two of them (self-care and anxiety/depression)
did not change during the first year of use of inhibitors (see
Supplementary material online, Table S7). No changes were observed
in the last follow up compared with first year of use, except for the anx-
iety/depression dimension that increased from 11.3 to 16% (P < 0.001)
between Year 1 and last follow up.

Median EQ-5D score measured as VAS improved slightly but signifi-
cantly (P <0.001) in the first year of follow up and remained stable at
the last follow up. A significant reduction in the percentage of cases ca-
tegorized as fair and good in the VAS scale (P < 0.05), and an increase in

the excellent category (P < 0.005) was observed in the first year of fol-
low up with no changes in the last follow up, except a slight reduction in
the excellent category.

Discussion

In this prospective multicentre study, we showed that long-term
persistence with PCSK9i treatment is very high (96%) in FH pa-
tients in a real-life setting, and that persistence is associated with
an improvement in LDL-C goal attainment. In this regard, 77%
of patients achieved 2016 ESC/EAS LDL-C goals and 48% achieved
the more stringent 2019 ESC/EAS goals after a median follow up
of 3.7 years. In addition, health-related QoL of this population im-
proved slightly during the first year of starting the inhibitors and
remained stable until the last follow up. These results could be im-
portant in the prevention of cardiovascular events in FH patients
since the sustained absolute LDL-C reduction of 84 mg/dL
(2.2 mmol/L) obtained with PCSK9i in the follow up could be
translated into a significant reduction of events of at least 40% ac-
cording CTT collaboration study.>*

Persistence with PCSK?9 inhibitors

Persistence with and adherence to chronic LLT has been demonstrated
to be crucial for the attainment of LDL-C goals and reduction of
ASCVD outcomes.? In the last years, the term persistence has begun
to be used to define the time during which a patient continues with the
treatment until the interruption. This is different from adherence that
reflects how the patient take the medication according the medical pre-
scription.”> To our knowledge, there are no studies analysing persist-
ence with long-term PCSK9i treatment in the FH population. This is
an important topic because FH patients require LLT from their diagno-
sis for the rest of their life to decrease LDL-C burden and to prevent
the development of ASCVD.? In this large cohort of FH patients treated
in clinical practice setting in different centres, there was a high rate of
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Table 3 Characteristics of patients according to their persistence with PCSK9 inhibitor

Non-persistent (n=27)

Gender (male) 10 (37)
Age, years 53 (48-63)
Employed 15 (55.5)
University studies 8 (29.6)
ASCVD 8 (29.6)
Type 2 diabetes 2(74)
Hypertension 9 (333)
Current smoker 5(185)
Maximum tolerated LLT 20 (74)
Maximum combined LLT 14 (52)
Years with statins 21 (12-26)
Years with ezetimibe 10 (6-15)
Null allele variants 11 (40.7)

BMI (kg/m?) 28 (25.6-33.7)
Total cholesterol
mg/dL 277 (221-327)
mmol/L 7.2 (5.7-8.5)
LDL-C
mg/dL 188 (139-231)
mmol/L 4.9 (3.6-6.0)
HDL-C
mg/dL 53 (49-64)
mmol/L 14 (1.3-1.7)
Triglycerides
mg/dL 122 (97-162)
mmol/L 14 (1.1-1.8)
Lp(a)
mg/dL 12 (7-46)
mmol/L 22 (11-96)
LDL-C LFU
mg/dL 149 (115-187)
mmol/L 3.9 (3.0-4.8)
% LDL-C reduction to LFU 15 (0-39)
2016 ESC/EAS goals 2(74)
2019 ESC/EAS goals 1(3.7)

SAF-RE, 5 years
SAF-RE, 10 years

1.58 (0.75-4.38)
336 (1.61-9.14)

Persistent (n = 669) P-value
367 (55) 0.06
56 (49-66) 0.29
391 (58.5) 0.76
145 (21.7) 0.32
258 (38.6) 0.34
44 (6.6) 0.86
172 (25.7) 037
96 (14.3) 0.54
599 (89.5) <0.05
504 (75) <0.05
23 (16-30) 0.08
15 (10-17) <0.005
340 (50.8) 0.3

27 (24.7-30) 0.1
218 (192-250) <0.001
5.6 (5.0-6.5)

144 (122-174) <0.001
3.7 (3.2-4.5)

50 (42-58) <0.05
1.3 (1.1-1.5)

104 (79-141) <0.05
1.2 (0.9-1.6)

33 (12-80) <0.05
68 (22-170)

61 (44-82) <0.001
1.6 (1.1-2.1)

58 (44-68) <0.001
519 (77.5) <0.001
321 (48) <0.001
1.30 (0.61-3.89) 0.9
2.76 (1.30-8.15) 0.9

Quantitative variables are expressed as median (IQR) and other variables are expressed as number (%).
ASCVD, atherosclerosis cardiovascular disease; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LFU, last follow up;

LLT, lipid-lowering treatment; SAF-RE, SAFEHEART risk equation.

persistence (~99%) with PCSK9i in every year of follow up and in the
whole period of follow up (>95%) than previously reported in other
populations. The few cases that discontinued PCSK9i in our study
were due to medical decision related to efficacy, adverse events, and
patient decisions not related with adverse events or other factors.
Permanent discontinuation of PCSK9i in our study was lower (3%)
compared with the 15% or premature discontinuation observed
in the open-label extension programme with evolocumab in
FOURIER-OLE.* It is important to highlight that during the pandemic,
delivery of PCSK9i was sustained by different hospital pharmacies to
patients. Previously reports in the non-FH population have shown

that around 30—40% of patients became non-persistent during the first
year of treatment, most of them stopping during the first 6 months."®%’
Main reasons for discontinuation were related to cost, lack of insurance
approval, and perceived adverse events. Recently, Donald et al.*® ex-
plored retrospectively the persistence rate and reasons for non-
persistence to PCSK9i in 477 subjects from one centre during a follow
up of 24 months. They found a persistence rate of 94% at Month 3 that
diminished to 68% at 24 months. In this study, the main reasons for
non-persistence were mainly adverse events and loss of follow up.
Although 41% of patients had FH, there is no analysis in this specific
group. In the SAFEHEART study, patients have improved LLT in the
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Figure 2 Percentage of patients treated with PCSK9 inhibitor attaining 2016 and 2019 low-density lipoprotein cholesterol ESC/EAS goals according

to their cardiovascular risk status.

Table 4 Logistic regression analysis (combined 2019
ESC/EAS low-density lipoprotein cholesterol goal
attainment)

Variable Odds ratio SE P-value
(95% ClI)
Gender (male) 1.31 (0.93-1.86) 023 0118
Hypertension 0.73 (0.51-1.04) 013  0.087
ASCVD 0.80 (0.55-1.15) 015 0237
Current smoker 0.38 (0.21-0.69) 011 0.002
Background LLT
Statins + ezetimibe 25.67 (3.41-192.9) 2642 0.002
Statins 12.87 (1.6-99.8) 1345 0014
Ezetimibe 406 (0.43-38.06) 4.06 0219
LDL-C 130-159.9 mg/dL 0.65 (0.43-0.97) 0.13  0.036
(3.4-4.1 mmol/L)
LDL-C > 160 mg/dL 0.27 (0.18-0.41) 0.058 0.0001

(>4.1 mmol/L)

ASCVD, atherosclerosis cardiovascular disease; LLT, lipid-lowering therapy; SE,
standard error.

last 15 years.” The use of high-intensity statins increased from 40% in
2004 to 75% in 2019; and the use of maximum LLT increased from
51 to 89%, respectively. The permanent contact with patients and fam-
ilies through the standardized annual follow up from the coordinating
centre has improved awareness of the disorder and of the importance
of maintaining chronic LLT to reduce cardiovascular risk. This is in line
with studies that have shown that patient knowledge, patient’s beliefs
about their condition, and attitude towards LLT are associated with
better adherence to treatments.””*°

Low-density lipoprotein cholesterol goal

attainment

LDL-C goal attainment is a challenge for clinicians in order to reduce
the burden of ASCVD. With the more stringent 2019 European guide-
lines, most patients at high and very high risk, including those with FH,
will require high-intensity statin in combination with non-statin
LDL-C-lowering therapies. However, the DA VINCI study, a
European cross-sectional study, showed that LLT and LDL-C goal at-
tainment in primary (including FH patients) and secondary prevention
were suboptimal.8 Most patients were using statin monotherapy, and
only 9% were in combination with ezetimibe, explaining the low goal
attainment of 54 and 33% for 2016 and 2019 guidelines, respectively.
Different studies have also shown that LDL-C goal attainment is very
difficult in FH patients despite the use of the combination of high-
intensity statin and ezetimibe”"*? which can be frustrating for patients
and their treating physicians. Previous reports of the SAFEHEART have
shown a modest increase in the attainment of 2016 ESC/EAS LDL-C
goals up to 5% in those FH patients with ASCVD and 10% in those
without ASCVD after a median of 5 years follow up, explained by
the intensification of conventional LLT at that moment.” Later, with
the introduction of PCSK9i, a first report after 2.5 years follow up
showed a huge increase in the achievement of 2016 ESC/EAS guidelines
LDL-C goals up to 67 and 80%, and 46—50% with 2019 ESC/EAS guide-
lines."" In this present and largest study, we confirm major and sus-
tained attainment of LDL-C goals for a longer follow-up period, and
that persistent attainment of these goals is higher in those patients al-
ready on background LLT, especially statins in combination with ezeti-
mibe. Similar results have been recently shown in FH and non-FH
populations from the HEYMANS registry.>® Our findings show the dif-
ficulty in the attainment of LDL-C goals in patients with FH as they usu-
ally have higher baseline LDL-C levels, and that the addition of PCSK9i
to the combination of statins and ezetimibe could be the best option as
in other high-risk populations.>***
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Quality of life in familial
hypercholesterolaemia patients treated
with PCSK9 inhibitor

Our study showed that patients improved slightly their health-related
QoL during the first year of treatment with PCSK9i and that it re-
mained unchanged in the long term, except for the anxiety/depression
dimension. Using different tools to measure QoL, previous studies have
shown that QoL in FH is similar to their unaffected relatives and the
general population.’”’?*3” However, considering that FH patients re-
quire long-term LLT, it is important to determine the impact of treat-
ment in QoL. Previous report of SAFEHEART before the introduction
of PCSK9i showed that patients receiving chronic LLT showed better
self-perceived health compared with treated unaffected relatives, ex-
plained in part by the fact that patients with this high-risk disorder could
feel protected against ASCVD."” Another study analysing the impact of
PCSK9i in QoL in a high cardiovascular risk population showed that
most patients treated with PCSK9i had an improvement in
health-related Qol."® Compared with our results, we can assume
that when patients started with PCSK9i, they had a high QoL in part
due to chronic conventional LLT, and therefore the impact of
PCSK9i was only a slight improvement.

Strengths and limitations

The main strengths of this study is that it is a multicentre nation-
wide study including a well-defined FH cohort followed up pro-
spectively through a centralized standardized phone interview and
interaction with treating physicians. The number of patients in-
cluded in the analysis and the time of follow up being the longest
published to date.

Prescription and changes in PCSK9i treatment was at the discretion
of the physician; however, there were no qualitative and quantitative
differences between evolocumab and alirocumab groups.

The limitations of this study include the lack of blinding randomiza-
tion and blood testing in the follow up was not centralized; however,
testing was performed in lipid clinics according to national and inter-
national standards. Regarding QolL, we cannot compare results with
those from enrolment in SAFEHEART, as a different questionnaire
was used initially and was not directly comparable with EQ-5D.

Conclusions

Persistence with long-term PCSK9i treatment is very high in FH pa-
tients in clinical practice setting with a good health-related QolL.
Furthermore, patients receiving PCSK9i on top of statins and ezetimibe
vastly increases their LDL-C goal attainment.
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