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Cardiovascular Background: Cardiovascular disease (CVD) represents the primary cause of death and disability
diseases; globally, with elevated cholesterol as one of the leading risk factors for CVD. We describe
PCSK9 inhibitors; the clinical characteristics, treatment patterns, and effectiveness of evolocumab in treating
Evolocumab hyperlipidemia.

Methods: Observational study conducted through a chart review of patients with hyperlipidemia
receiving evolocumab as part of clinical management in Colombia.

Results: This study included 115 patients treated with evolocumab. A total of 101 patients
(87.8%) had a history of CVD, 13 (11.3%) familial hypercholesterolemia (FH), and 23 (20%) type
2 diabetes. Thirty-nine patients reported intolerance to any statin (33.9%). The median value
of LDL-C before initiation of evolocumab was 147mg/dL (IQR: 122.5-183.7 mg/dL). Within
the first 3 months of treatment, LDL-C value dropped to a median value of 53 mg/dL (IQR:
34.0-95.5mg/dL), showing a reduction of 63.9%. The median LDL-C values remained below
45 mg/dL until the end of follow-up. Among the patients with available data, up to 61% achieved
an LDL-C level below 55mg/dL at the 10-12-month follow-up. A total of 72% of patients were
persistent with treatment. Safety results showed a low frequency of hospitalizations (<2%) and
treatment-emergent adverse drug reactions (5.2%). No serious adverse events were reported.
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PALABRAS CLAVE
Enfermedades
cardiovasculares;
Inhibidores de PCSK9;
Evolocumab

Introduction

Conclusions: Evolocumab was associated with reductions in LDL-C levels, with a relative
decrease of 63.9% within the first 3 months of treatment. Low rates of interruptions due to
adverse events and adequate medication persistence was reported.

© 2023 The Authors. Published by Elsevier Espana, S.L.U. on behalf of Sociedad Espanola
de Arteriosclerosis. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Estudio Observacional Multizonal realizado por Médicos Clinicos sobre el Uso de
Repatha® en Pacientes con Hiperlipidemia (ZERBINI): resultados colombianos

Resumen

Antecedentes: Las enfermedades cardiovasculares (ECV) representan la principal causa de
muerte y discapacidad en todo el mundo, siendo el colesterol elevado uno de los principales
factores de riesgo de ECV. El presente estudio describe las caracteristicas clinicas, patrones de
tratamiento y la efectividad de evolocumab en el tratamiento de la hiperlipidemia.

Métodos: Estudio observacional de revision de historias clinicas de pacientes con hiperlipidemia
que reciben evolocumab como parte del manejo clinico en Colombia.

Resultados: Se incluyeron 115 pacientes tratados con evolocumab. Un total de 101 pacientes
(87,8%) presentaron antecedentes de ECV, 13 (11,3%) de hipercolesterolemia familiar y 23
(20%) de diabetes tipo 2. De los pacientes estudiados, 39% declararon intolerancia a alguna
estatina (33,9%). La mediana de C-LDL antes del inicio de evolocumab fue de 147 mg/dL (IQR:
122,5-183,7mg/dL). En los primeros tres meses de tratamiento, el valor de C-LDL descendio
a 53mg/dL (IQR: 34,0-95,5mg/dL), siendo una reduccion de 63,9%. La mediana de C-LDL se
mantuvo por debajo de 45 mg/dL hasta el final del seguimiento. Entre los pacientes con datos
disponibles, hasta 61% alcanzo6 un nivel de LDL-C inferior a 55mg/dL en el seguimiento de 10-
12 meses. De los pacientes analizados, 72% fue persistente al tratamiento. Los resultados de
seguridad mostraron una baja frecuencia de hospitalizaciones (<2%) y de reacciones adversas
relacionadas al tratamiento (5,2%). No se notificaron acontecimientos adversos graves.
Conclusiones: Evolocumab se asocio con reducciones en los niveles de C-LDL, con una disminu-
cion relativa de 63,9% en los primeros tres meses de tratamiento. Se reportaron bajas tasas de
interrupciones por eventos adversos y adecuada persistencia a la medicacion.

© 2023 Los Autores. Publicado por Elsevier Espana, S.L.U. en nombre de Sociedad Espanola
de Arteriosclerosis. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

risk of CV events.* Evolocumab is a fully human mono-
clonal immunoglobulin G2 (IgG2) antibody directed against
proprotein convertase subtilisin/kexin type 9 (PCSK9). It

Cardiovascular disease (CVD) represents the primary cause
of death and disability globally,"? with elevated cholesterol
as one of the leading risk factors for cardiovascular (CV)
disease, with an estimated prevalence of 39% among all
adults.?

According to a World Health Organization report, in
2019, there were 17.9 million deaths due to CVDs, repre-
senting 32% of all global deaths for that year." Of these
deaths, 85% were secondary to heart attacks and strokes.
Additionally, of the 17 million premature deaths of non-
communicable diseases reported for 2019 (persons under
70 years old), 38% were caused by CVDs. In Colombia,
75,826 deaths were reported due to circulatory system dis-
eases in 2019, with a mortality rate of 153 per 100,000
inhabitants.3

Treatment of dyslipidemia by reduction of low-density
lipoprotein cholesterol (LDL-C) and other cholesterol mea-
sures (total cholesterol and non-high-density lipoprotein
cholesterol [HDL-C]) has proved beneficial in lowering the
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is indicated in adults with primary hypercholesterolemia
(heterozygous familial and non-familial) or mixed dyslipi-
demia, as an adjunct to diet, in combination with a statin or
statin with other lipid-modifying therapies (LLTs) in patients
unable to reach LDL-C goals with the maximum toler-
ated dose of a statin, alone or in combination with other
LLTs in statin-intolerant patients, or for whom a statin is
contraindicated.*

Evolocumab has been shown to effectively reduce LDL-
C levels and the incidence of CV events in clinical studies
with large sample sizes. The OSLER-1 trial, which included
4465 patients, showed that evolocumab plus standard ther-
apy vs standard therapy alone reduced the level of LDL-C
by 61%, from a median of 120mg/dL to 48 mg/dL.> Simi-
larly, the FOURIER trial with 27,564 patients showed a 59%
least-squares mean percentage reduction in LDL-C levels
with evolocumab compared with placebo at 48 weeks of
treatment, and a significant reduction in the risk for major
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CV events (hazard ratio: 0.85; 95% confidence interval [CI]:
0.79-0.92).¢

Regarding the reimbursement process in Colombia, at the
time of the ZERBINI study, evolocumab was not included
in the health benefits plan (PBS), so the prescribing physi-
cian had to fill out a form justifying the use of the drug
(MIPRES). This form allowed verifying compliance with the
indications for use approved by the local regulatory agency,
after which its dispensation was approved; evolocumab has
been included in the national benefit plan since January
2022, and the medication is no longer reimbursed but paid
for directly by the healthcare provider.

However, despite the proven efficacy of treatments avail-
able to reduce the risk of CVDs in controlled clinical settings,
there is a need for local, real-world data on patients receiv-
ing evolocumab for hyperlipidemia treatment. This is the
first study to describe the clinical characteristics, treatment
patterns, and effectiveness of evolocumab in patients at
high risk of CVD in Colombia.

Patients and methods

The MultiZonal obsERvational study conducted By clin-
Ical practitioners on Repatha® use iN patients with
hyperlipldemia (ZERBINI) is a multicountry, observational,
ambispective study conducted through a chart review of
patients receiving evolocumab as part of routine clinical
management of their hyperlipidemia. The ZERBINI study has
adhered to the STROBE ethical guidelines for observational
studies. Here, we report the results for the Colombian pop-
ulation. Variable measurements, such as baseline LDL-C,
were taken from data up to 6 months before evolocumab
treatment (retrospective data). In contrast, follow-up mea-
surements were taken prospectively according to a patient’s
entry to the study. The study protocol was reviewed and
approved by each site’s institutional ethics committee. Par-
ticipants were required to sign an informed consent form for
inclusion in the study. There were no additional exclusion
criteria.

Data collected included demographic and clinical char-
acteristics of patients receiving evolocumab as part of their
hyperlipidemia treatment. Patients were followed up for
12 months after initiation of evolocumab, and information
about treatment patterns and effectiveness of the clinical
intervention was collected. Patients treated for hyperlipi-
demia who received at least one dose of evolocumab were
included. Data were provided by study site staff, using
patient’s medical notes to abstract information to complete
electronic case report forms in the study-specific database.

Primary outcomes included clinical characteristics before
initiation of evolocumab, including familial hypercholes-
terolemia (FH) status (diagnosed/not diagnosed), based on
the Dutch Lipid Clinic Network or the Simon Broome criteria;
CVD history; diabetic status (diabetic/not diabetic; type 1
or type 2); LDL-C value (the last LDL-C measured within 6
months before the initiation of evolocumab will be regarded
as the baseline LDL-C). The protocol did not require a spe-
cific method for LDL-C calculation, allowing calculation by
Friedewald formula or by ultracentrifugation.

Additional outcomes included LDL-C and other choles-
terol levels (over time; all values available during the

12-month follow-up period), use of evolocumab at treat-
ment initiation and over 12 months of follow-up (dose,
frequency, switching to another PCSK9 inhibitor), lipid-
modifying therapy (LMT) use at baseline and over 12
months of follow-up after evolocumab initiation (type, dose,
frequency, switching, augmentation), incidence of hospi-
talization (reason for admission/final diagnosis, admission
date, and discharge date) over 12 months of follow-up after
evolocumab initiation, incidence of physician visits over 12
months of follow-up after evolocumab initiation (date and
reason for visit), incidence of LDL-C <55mg/dL at any time
over 12 months of follow-up after evolocumab initiation,’
and change from baseline in LDL-C over 12 months of follow-
up after evolocumab initiation. Medication persistence was
defined as the percentage of patients who remained on
evolocumab until the end of the observational period (12
months).

Statistical analyses

Statistical analyses were descriptive. Categorical variables
were described with frequencies and percentages. Contin-
uous variables underwent the Shapiro-Wilks normality test,
and medians and interquartile ranges were reported since
the continuous variables did not have a normal distribution.
Two sensitivity analyses were conducted to confirm the con-
sistency of the results by using the mean LDL-C value for
patients with more than one LDL-C measurement in a given
period. Statistical analysis was performed in SAS System ver-
sion 9.4.

Results

Patient characteristics

A total of 115 patients were enrolled in the study. At
the end of the follow-up period, 77 patients were still
receiving evolocumab. Thirty patients (26.1%) discontinued
evolocumab by the end of the study, mainly due to the
physician’s request or decision, healthcare provider com-
pany not dispensing the medication, administrative decision
or patients being lost to follow-up (Supplementary Table S1).
Fig. 1 shows the flowchart of patients included in the study
and their permanence.

The demographic and clinical characteristics of patients
are shown in Table 1. Most of the patients were female 58.3%
(n=67). Patients had a median age of 67 (interquartile range
[IQR]): 56-72 years); the range was 28-88 years. Most of the
patients were aged 65 years and above (56.5%).

Table 1 presents the clinical characteristics of patients
before initiation of evolocumab, including FH status, CVD
history, diabetic status (diabetic/not diabetic; type 1 or type
2), and history of statin intolerance, assessed by the treat-
ing physician’s criteria. Overall, 11.3% (n=13) patients had
a diagnosis of FH, 87.8% (n=101) had a history of CVD, 20.0%
(n=23) had type 2 diabetes and 33.9% (n = 39) reported intol-
erance to any statin.

Baseline LDL-C values were reported for 108 patients
(93.9%). Friedewald formula was the most frequent method
for LDL-C calculation (>75%). The median value of LDL-
C before initiation of evolocumab was 147mg/dL (IQR:
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[ Patients included in the study ]

Patients enrolled in the study

Patient excluded from the
»| analysis:

(n = 115)

\ 4

Patients included in the
effectiveness analysis

Incomplete effectiveness data
(no dose or frequency
information)

(n=1)

Patients for whom the completion
p| status is unknown:

(n = 114)

Patients for whom the

One site did not report the
patients’ completion status
(n=7)

Patients that permanently

completion status is known

(n =107)

Patients receiving evolocumab at
the end of follow-up
(n=77)

Figure 1

discontinued the treatment
(n=30)
(Supplementary Table S1)

\4

Flowchart of patients included in the study. Inclusion criteria: Patients with dyslipidemia older than 18 years at the time

of signing the informed consent form who initiated on evolocumab at physician’s discretion after August 1, 2017. Patients should
have received at least one dose of evolocumab before enrolment and were required to have less than 6 months of exposure to
evolocumab. Although the patient has no information on dosage or treatment schedule, information on baseline characteristics was

reported.

122.5-183.7mg/dL) (Table 1), with a minimum value of
63mg/dL in a patient with coronary artery disease, and a
maximum value of 529 mg/dL in a patient with FH (case clas-
sified as probable according to the criteria of the Dutch Lipid
Clinic Network; it could not be confirmed genetically due to
the death of the patient). Other clinical baseline values such
as HbA1c and blood pressure are reported in Table 1.

Lipid-modifying therapy

In addition, LMTs were assessed at baseline. Possible combi-
nations of LMTs with evolocumab and the demographic and
clinical characteristics of patients in each treatment group
are shown in Supplementary Table S2. Ezetimibe was the
most used LMT in combination with statins and evolocumab
(46 patients [40%]). A total of 42 patients (36.5%) were
treated with evolocumab plus a statin and 12 patients
(10.4%) were treated with evolocumab plus ezetimibe.
Rosuvastatin (48.7%) and atorvastatin (27.2%) were the
most frequent statins used at baseline (Table 1). Among
patients who received statins at baseline, 87% (n=280)
received high-intensity statins, 10.9% (n=10) moderate-
intensity, and 2.2% (n=2) low-intensity. At baseline, six
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patients (5.2%) they treated with evolocumab as monother-
apy.

Evolocumab treatment patterns

One patient was excluded from the effectiveness analy-
sis because of incomplete data (no information of dose,
frequency, or administration device). All patients received
evolocumab in the 140 mg every other week dose regimen.
Data of exposure to evolocumab were available for 107
patients. Median evolocumab exposure was 11.7 months
(IQR: 8.7-11.9), with a minimum exposure of 1.4 months
and a maximum exposure of 12 months (completed follow-
up) (Table 2). No switch to another PCSK9 inhibitor was
identified in the included population.

Temporary discontinuation (temporarily missed doses
within a time window) was most frequent between months
4 and 6 of treatment. However, the frequencies for tem-
porary discontinuation were less than 15% throughout the
entire study period.

Of the patients for whom the study completion status was
known (n=107), 72% remained on evolocumab at the end
of the follow-up (n=77); hence, 72% of the patients were
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Table 1 Demographic and clinical characteristics.

Patients enrolled

in the study
(n=115%)
Demographic characteristics
Sex - n (%)
Female 67 (58.3)
Race - n (%)

Black or African American 3 (2.6)

White 7 (6.1)

Other' 104 (90.4)

Age (years)
Median (IQR) 67 (56-72)
Age group - n (%)

<65 years 49 (42.6)

>65 years 65 (56.5)

>75 years 23 (20.0)

Clinical characteristics
FH status - n (%)

With FH 13 (11.3)
Heterozygous FH 11 (9.6)
Homozygous FH 1(0.9)
Unknown FH type 1(0.9)

Without FH 63 (54.8)

Unknown 38 (33)

Diabetic status — n (%)

Diabetic 23 (20.0)
Type 2 23 (20.0)

Non-diabetic 89 (77.4)

Unknown 2 (1.7)

CVD history - n (%)
Patients with any of the conditions 101 (87.8)
Cerebrovascular accident! 8 (6.9)

Coronary artery disease 87 (75.7)
Myocardial infarction 74 (64.3)
Congestive heart failure 30 (26.1)
Atrial fibrillation 9 (7.8)
Peripheral artery disease 11 (9.6)
Intermittent claudication 4 (3.5)
Hypertension 77 (67)
Patients with more than one 90 (78.2)
condition
Statin intolerance - n (%)
Patients reporting intolerance to 39 (33.9)
any statin
LDL-C at baseline
n (%) 108 (93.9)

Median (IQR) [mg/dL] 147 (122.5-183.7)
HbA1c (%) at baseline in diabetic patients

n (%) 17 (14.8)

Median (IQR) 7.3 (6.5-7.8)

Table 1 (Continued)

Patients enrolled

in the study
(n=115%)
Blood pressure (mmHg) at baseline
Systolic blood pressure - n (%) 107 (93.0)
Median (IQR) 120 (110-130)
Diastolic blood pressure - n (%) 107 (93.0)
Median (IQR) 70 (70-80)
Lipid-modifying therapy at baseline - n (%)
Ezetimibe 63 (54.8)
Rosuvastatin 56 (48.7)
Atorvastatin 31 (27.2)
Fenofibrate 4 (3.5)
Simvastatin 4 (3.5)
Pitavastatin 3 (2.6)
Lovastatin 2 (1.7)
Cholestyramine 2 (1.7)
Acido eicosapentaenoico, 1(0.9)
docosahexaenoico
Alirocumab?® 1 (0.9)

CVD: cardiovascular disease; FH: familial hypercholesterolemia;
HbA1c: hemoglobin A1c; LDL-C: low-density lipoprotein choles-
terol; IQR: interquartile range; SD: standard deviation.

* One patient was excluded from the analysis because of
incomplete data (no information of dose, frequency, or admin-
istration device).

T Other races included Latino/Latina patients.

¥ Including transient ischemic attack.

§ Alirocumab was used before the start of the study; it was
replaced by evolocumab later in the study.

considered persistent to evolocumab treatment since it is a
long-term medication.

LDL-C changes over time

The primary outcome was the LDL-C levels at baseline and
during the 12-month follow-up. The results showed that the
median LDL-C level following the initiation of evolocumab
treatment dropped to 53mg/dL (IQR: 34.0-95.5mg/dL)
within the first 3 months and remained in this range through-
out the study’s follow-up period (63.9% relative reduction)
(Fig. 2). LDL-C and other cholesterol levels at baseline and
over time are shown in Table 3.

Per protocol, baseline measurements were not recorded
for the other cholesterol indicators (HDL-C, non-HDL-
C, triglycerides, and total cholesterol); however, post-
initiation follow-up data for these are reported in Table 3.

Reduction in LDL-C according to the LLT combination
is shown in Supplementary Table 3. The higher reduc-
tion within the first 3 months of treatment was found
among patients who received evolocumab plus ezetimibe
and statin (n=19), with a reduction from baseline of 72.2%,
from 149.0 mg/dL (IQR: 126.6-181.4mg/dL) to 41.36 mg/dL
(IQR: 35.0-69.0mg/dL), and among patients treated with
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001

Median LDL-C mg/dL

n=52

Baseline Months 1-3 Months 4-6 Months 7-9 Months 10-12

Figure 2 LDL-C levels at baseline and over time. Dotted lines
represent 1.4mmol/L [55mg/dL] and 1.8 mmol/L [70mg/dL]
levels for LDL-C goals, according to guidelines for the manage-
ment of dyslipidemias.” 8 Error bars represent the interquartile
range for the LDL-C median value. LDL-C, low-density lipopro-
tein cholesterol.

evolocumab plus ezetimibe (n=9), with a reduction
of 60.9%, from 124mg/dL (IQR: 105.0-149.6mg/dL) to
48.5mg/dL (IQR: 35.0-62.0mg/dL).

Patients with a value less than 55 mg/dL in LDL-C
levels

The incidence of patients who achieved an LDL-C level
of less than 55mg/dL at some point during the follow-up
was assessed after initiation of evolocumab. The target
lipid value was established in accordance with the 2019
ESC/EAS guidelines for the management of dyslipidemias.”
Since patients could have multiple LDL-C assessments within
the same period (e.g., LDL-C value at months 1 and 3), the
minimum value was considered within each period. Informa-
tion about LDL-C <55 mg/dL was available in 50-52 patients
during the first 9 months and in 43 during the last measure-
ment (months 10-12). Among the patients with available
data, 60.5% achieved an LDL-C level below 55mg/dL at the
10-12-month follow-up.

Subgroup analysis

The representation of subgroups of interest in the sample
studied allowed us to explore the analysis of effective-
ness among usually unexplored populations. Concerning
age groups, the study included 20.0% of patients aged 75
years or older. Median LDL-C at baseline was 146.0 mg/dL
(IQR: 130.0-160.0mg/dL); after three months of initia-
tion with evolocumab, LDL-D dropped to 50.6 mg/dL (IQR:
33.0-85.0mg/dL), remaining below 55.0mg/dL, and end-
ing by months 10-12 at 64.2mg/dL (IQR 37.0-93.7mg/dL)
(Supplementary Table S4). The persistence rate was not sta-
tistically different among adults 75 years or older (0.74)

compared to patients younger than 75 years (0.66) (x2
p=0.46).

Most of the patients were females (58.3%). The base-
line LDL-C value was higher in women (151.3mg/dL;
IQR: 132.5-190.0mg/dL) than in men (136.3mg/dL; IQR:
104.8-166.5mg/dL). The most significant difference in
LDL-C reduction was at three months of treatment,
where women showed a level of 68.1mg/dL (IQR:
36.5-110.7 mg/dL), compared to men whose levels dropped
to 41.5mg/dL (IQR: 21.8-57.7mg/dL). The results for the
other follow-ups were more similar in that both groups
had levels below 55.0mg/dL for months 4-6 and 10-12
(Supplementary Table S4). Additionally, the treatment per-
sistence rate was higher in men (0.79) than in women (0.60)
(Table 2). The x? test showed that the persistence rate
differed significantly depending on sex (p=0.04). However,
the association between sex and statin intolerance was not
significant; results showed that intolerance to statins was
similar among female patients (34.3%) than in males (34.0%)
(x2 p=0.975).

Finally, a total of 30 patients had a history of congestive
heart failure (CHF) at baseline. Initial LDL-C among patients
with CHF was similar to patients without CHF (145mg/dL
[IQR: 130-169] and 149 mg/dL [IQR: 121.4-190.0], respec-
tively). After three months of treatment, LDL-C levels
in patients with a history of CHF were 52.7mg/dL (IQR:
31.5-76.5mg/dL), similar to the rest of the study popula-
tion (53.8; IQR: 35.0-112.4mg/dL); a similarity that was
maintained at the end of follow-up where patients with
CHF had LDL-C value of 39.6 mg/dL (IQR: 28.0-85.0mg/dL)
(Supplementary Table 54).

Sensitivity analysis

Considering that patients could have more than one mea-
surement of LDL-C levels in the same time period, the
primary analysis was estimated using the average value in
patients with more than one LDL-C measurement in each
time window. To assess whether using the mean value could
underestimate or overestimate the results, two sensitivity
analyses were performed: (1) using the maximum value of
the LDL-C value in the time period and (2) using the mini-
mum value of LDL-C in the time period. The results of both
sensitivity analyses were consistent with the main analy-
sis, showing effectiveness in LDL-C change after initiation
of evolocumab treatment (Supplementary Table S5).

Safety

Safety-related outcomes are shown in Table 4. During the
12-month follow-up, seven hospitalizations for CV reasons
and five hospitalizations for non-CV reasons were recorded
during the post-initiation of evolocumab period. The median
length of stay (LoS) for CV-related hospitalizations was 4.5
days (IQR: 1.0-7.0). The median LoS for non-CV hospitaliza-
tions was 5 days (IQR: 3.0-6.0).

During the follow-up period, 10% (1-3 months) and 16%
(7-9 months) of the patients consulted primary health-
care services (e.g., dental practices, general practitioners,
optometrists), while up to 29% attended for acute health-
care (elective care or emergency care) at the 4-6-month
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Table 2 Treatment exposure and medication persistence.

All patients Female Male
(n=114) (n=67) (n=47)
Medication exposure (months)*
Evolocumab exposure - n (%) 107 (93.8) - -
Median (IQR) 11.7 (8.7-11.9) - -
Medication persistence - n (%)* 107 (93.8) 62 (57.9) 45 (42.0)
Remained on evolocumab at the end of follow-up - n (%)
Yes 77 (72.0) 40 (64.5) 37 (82.2)
No 30 (28.0) 22 (35.5) 8 (17.8)
Persistence - n (%) 114 (100) 67 (57.9) 47 (42.0)
Rate 0.67 0.60' 0.79

Medication persistence was calculated on the basis of total number of patients with available information on completion status. Persis-
tence rate =1 — (number of discontinuations/total number of person-years of observation). Calculation was based on the total population

included in the study analysis.
IQR: interquartile range; SD: standard deviation.

“ Information on drug exposure and persistence is reported only for patients for whom the study completion status is known. One site

did not report the completion status of its seven patients.

 The persistence rate between men and women had a statistically significant difference (x% p=0.04).

follow-up, provided by medical specialists in a secondary
care setting.

The safety results were based on the descriptive report of
treatment-emergent adverse drug reactions, which included
any adverse event related to treatment, with a particu-
lar interest in serious adverse events (death or events that
threaten life, require hospitalization, extend hospitaliza-
tion, or cause disability), and adverse events that led to
the discontinuation of evolocumab.

Throughout the study follow-up time, six patients
reported treatment-related adverse events (5.2%), of which
none were serious. Likewise, only two adverse events led
to discontinuation of evolocumab treatment; none of them
was classified as a serious adverse event.

According to the system organ class and preferred term
classification, the most frequent adverse events were gen-
eral disorders and administration site conditions, followed
by nervous system disorders. Dizziness and influenza (flu-like
symptoms) were the only adverse events reported in more
than one patient (Supplementary Table S6).

Discussion

CVDs are the leading cause of global mortality and a signif-
icant contributor to disability."? Prevention and treatment
of dyslipidemia are considered an integral part of individual
CVD prevention interventions.*

Statins remain the first-choice therapy for dyslipidemia
since they show reductions in the risk of major vascular
events by lowering LDL-C.# However, some patients require
additional therapies to achieve lipid goals.*® This observa-
tional study using real-world data presents information on
the routine clinical management of patients with hyperlipi-
demia in Colombia.

Our results are highly consistent with those of previ-
ous studies. Data on clinical trials for PCSK9 inhibitors
have demonstrated their effectiveness and safety as LLTs.
A systematic review and network meta-analysis conducted

with 69 trials of LLTs that enrolled patients requiring fur-
ther LDL-C reduction while on maximally tolerated medium-
or high-intensity statin showed that PCSK9 inhibitors
significantly reduced LDL-C by 54-74% compared with
placebo.’

Likewise, results of the effectiveness and safety of
evolocumab in the present study support the findings of
clinical trials. In our study, the baseline median value of
LDL-C was 147 mg/dL (IQR: 122.5-183.7 mg/dL), and after 3
months of treatment was 53 mg/dL (IQR: 34.0-95.5mg/dL),
showing a median LDL-C decrease of 99.1mg/dL (IQR
135.1-60.0mg/dL), i.e., an average reduction of 63.9%. The
initial median LDL-C decrease was followed by reductions
between 91.5mg/dL and 98.0 mg/dL until the end of the 12-
month follow-up; which is consistent with the data reported
by Koren et al. in the OSLER-a trial, where the mean baseline
LDL-C decreased from 140mg/dL to 61 mg/dL on treatment
in the first year of treatment.”

Data on Colombian patients in the present study are
also highly consistent with those in other real-world stud-
ies. The RETOSS-CARDIO study, a multicenter, retrospective,
and observational study of patients starting treatment
with evolocumab in clinical practice in Spanish cardiology
units included 186 patients across 31 cardiology units. The
RETOSS-CARDIO study showed an LDL-C reduction of 57.6%,
with a mean LDL-C value of 62.2 mg/dL (95% Cl: 50.2-74.3)
at 12 weeks, similar to the one reported in our study with
a mean LDL-C value of 69.6 mg/dL (SD 57.3 mg/dL; median
53.0mg/dL; IQR 34-95.5mg/dL) within the first 3 months of
treatment. "

Recently, results of the ZERBINI study in the Cana-
dian population were published.'? This study included 131
patients from 15 sites across Canada. Results showed that
the mean LDL-C after evolocumab treatment decreased by
58.7% from baseline. Most patients (93.1%) did not expe-
rience an adverse event; effectiveness and safety results
are highly consistent with our ZERBINI study findings in the
Colombian population.
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Table 3 LDL-C and other cholesterol levels at baseline and over time.

Post-initiation of evolocumab

Baseline Months 1-3 Months 4-6 Months 7-9 Months 10-12
period (n=114) (n=114) (n=112) (n=99)
(n=115%)
LDL-C - n (%)
n (%) 108 (93.9) 52 (45.6) 52 (45.6) 50 (44.6) 43 (43.4)

Median (IQR) [mg/dL]

Post-baseline LDL-C <55mg/dL

Patients with available
Data - n (%)

Change from baseline in LDL-C mg/dL

n (%)
Median (IQR) [mg/dL]

Other cholesterol levels
HDL-C (mg/dL)

n (%)

Median (IQR)

Non-HDL-C (mg/dL)
n (%)
Median (IQR)

Triglycerides (mg/dL)
n (%)
Median (IQR)
Total cholesterol (mg/dL)
n (%)
Median (IQR)

HbA1c in diabetic patients (%)

n (%)
Median (IQR)

147 (122.5-183.7)

17 (14.8)
7.3 (6.5-7.8)

53 (34.0-95.5)

52 (45.6)
28 (53.8)

49 (42.9)
~99.1 (~135.1 to —60.0)
47 (41.2)

44.5 (39.0-52.4)

44 (38.6)
79 (57.0-127.5)

47 (41.2)
128.5 (88.0-197.0)

48 (42.1)
126.9 (98.6-182.5)

4 (3.5)
7.2 (6.5-7.8)

51.2 (29.6-75.3)

52 (45.6)
28 (53.8)

51 (44.7)
—98 (—127.0 to —71)
51 (44.7)

43 (36.0-50.6)

50 (43.8)
79.5 (47.7-110)

50 (43.8)
130.8 (90.0-181.0)

54 (47.4)
131 (97.0-167.3)

11 (9.6)
7.8 (6.9-8.1)

58.5 (30.0-91.3)

50 (44.6)
24 (50.0)

50 (44.6)
—96 (—122.0 to —64.0)
47 (41.9)

43 (37.0-49.5)

45 (40.2)
94 (60.0-134.0)

47 (41.9)
156.6 (109.0-226.2)

48 (42.8)
144.3 (103.0-178)

10 (8.8)
6.6 (6.0-6.9)

45 (31.0-88.0)

43 (43.4)
26 (60.5)

43 (43.4)
~91.5 (—136.0 to —53.0)
40 (40.4)

42 (38.5-49.5)

39 (39.4)
73 (54.0-113.5)

38 (38.4)
128 (104.0-159.6)

42 (42.4)
126 (102.0-171.0)

9 (7.9)
7.3 (6.5-8.0)

HDL-C: high-density lipoprotein cholesterol; HbA1c: hemoglobin A1c; LDL-C: low-density lipoprotein cholesterol; IQR: interquartile range; SD: standard deviation.
“ One patient was excluded from the analysis because of incomplete data (no information of dose, frequency, or administration device).
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Table 4 Safety-related outcomes.

Post-initiation of evolocumab

Months 1-3 Months 4-6 Months 7-9 Months 10-12
(n=114) (n=114) (n=112) (n=99)
Primary reason for hospitalization - n (%)
Cardiovascular® 2 (1.8) 2 (1.8) 1(0.9) 2 (2.0)
Non-cardiovascular 1(0.9) 2 (1.8) 1(0.9) 1(1.0)
Reason for healthcare visit
Cardiovascular 29 (25.4) 36 (31.6) 35 (31.3) 22 (22.2)
Non-cardiovascular 13 (11.4) 12 (10.5) 14 (12.5) 12 (12.1)

Primary Healthcare Visit: dental practices, visits to general practitioners, community pharmacies and optometrists.
Secondary Healthcare Visit: acute healthcare (elective care or emergency care) provided by medical specialists in a secondary care

setting.
IQR: interquartile range; SD: standard deviation.

* The reasons for cardiovascular hospitalization were: months 1-3: unstable angina and ischemic cardiomyopathy; months 4-6: unstable
angina and acute myocardial infarction; months 7-9: heart disease; and months 10-12: acute coronary syndrome and unstable angina.

In addition to the consistency of the published results,
our study explored populations not always represented in
experimental studies. Our study had a majority of female
participants, whose results showed a higher dropout rate,
represented by a lower persistence to treatment; likewise,
the female population showed higher LDL-C values at base-
line; despite this, the treatment achieved a reduction after
the fourth months of treatment that was maintained until
the end of follow-up. The reasons for lower treatment per-
sistence in the female population were not associated with
statin tolerance. Although the present study covers some
barriers identified in the literature regarding the lack of
research on lipid management in the female population,® "3
future research could explore additional reasons leading to
higher treatment dropout according to sex.

Likewise, our study showed favorable results in popula-
tions less well represented in experimental studies, such
as adults older than 75 years or patients with a history
of heart failure (e.g., the Fourier study excluded patients
based on a low ventricular ejection fraction percentage®).
For patients with congestive heart failure history, our results
showed LDL-C levels below 55mg/dL obtained in the first
three months and at the end of the one-year follow-up; sim-
ilarly, patients with 75 years old or older managed to lower
their levels below the target of 55mg/dL, maintaining it
during the one-year follow-up.

These results provide evidence that even in populations
not represented in experimental studies,'"'> with clinical
or sociodemographic features associated with cardiovascu-
lar risk,'*'® evolocumab showed consistent effectiveness in
reducing LDL-C levels from the first months of treatment.

Another important finding was the high number of
patients who discontinued treatment. Although our cohort
of patients reported high persistence to treatment (72%),
26.1% of patients discontinued evolocumab, a significantly
higher percentage than the one reported in clinical exten-
sion studies where the annualized discontinuation rate at 1
year was 6.7% (95% Cl: 6.4-7.4%)."71° This difference can be
explained by the high number of patients who discontinue
treatment for administrative reasons, reimbursement con-
ditions for evolocumab for the study period (including the

need for special authorization for specific health technol-
ogy prescriptions - MIPRES), problems with the healthcare
system provider, or the decision of the treating physicians.
These reasons associated with treatment discontinuation
suggest the need for an awareness strategy to reduce the
barriers that might affect the proven clinical benefit of using
evolocumab to treat patients at a high risk of CVD. Addi-
tionally, external events such as the COVID-19 pandemic
could have affected the continuity of treatment since some
patients were admitted prior to the quarantine orders, and
their follow-up could have been affected. However, data on
adherence was not collected in the present study, limiting
the possible associations between measurement as persis-
tence and compliance to treatment.

In addition, real-world studies have limitations related to
their design. Studies based on clinical practice information
are limited to the quality of the report in the electronic
medical records, which could lead to measurement errors'®
or lack of evaluated or reported data (e.g. one FH subtype
not reported, no collection on smoking). In this regard, the
guidelines for the management of the disease may influence
the data reported; at the time of the study, the available
Clinical Practice Guide of the Colombian Ministry of Health
for the Management of Dyslipidemias published in 2014 did
not include the recommendation to measure lipoprotein a
“‘Lp(a)’’, which is why this value was not included in the
study.” The Lp(a) test has been available since 2022 in the
benefit plan of the Colombian Ministry of Health.

Within our cohort, a high number of patients with
intolerance to statins (34%) was identified, a percentage
substantially higher than that reported in other studies,'®%°
limiting the generalization of the results due to possible
differences in the studied and target population. An expli-
cation for this measure could be the sample size or the
absence of a standardized criterion to determine statin
intolerance.

An additional limitation could be related to the possibil-
ity that some patients could have received evolocumab up
to six months before enrollment in the study; the previous
treatment experience may have increased the likelihood of
persistence during the study.
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Finally, considering that the frequency of cholesterol
level measurements and the permanence in the study dur-
ing the entire follow-up period depends mainly on variables
not controlled in observational studies (e.g., changes in the
treatment protocol or extensive periods between laboratory
tests), this study has a moderate amount of missing data,
especially for LDL-C levels in each of the time windows,
as well as baseline levels for other cholesterol measures.
Future studies of real-world evidence require greater stan-
dardization for the number of cholesterol measurements
according to clinical criteria and according to the require-
ments of the study so that there is a more significant number
of patients with available data that allows greater robust-
ness in the findings.

Two sensitivity analyses using different values of LDL-
C in cases where multiple LDL-C values existed in the
same observational period were conducted to minimize the
impact of differential measurements among patients and
data lost. The findings of these analyses were consistent with
those of the primary analysis; however, the limitations men-
tioned previously should be considered while interpreting
the results.

Conclusions

Our results are consistent with those reported in other
real-world studies and long-term clinical trials showing sig-
nificant effectiveness for LDL-C-lowering, tolerance, and
safety of evolocumab.

In particular, the benefits of treatment with evolocumab
were maintained in subgroups such as those over 75 years of
age, patients with a history of heart failure, or the female
patients, even though the latter presented a lower rate of
persistence to treatment. Similarly, these results reflect the
potential impact of biological therapies in real-world set-
tings in patients with high and very-high risk of CVDs.

Funding

This publication was funded by Amgen Inc. The funding
source was involved in the study design. Collection, analysis
and interpretation of data were conducted by a third-party
company.

Conflict of interest

H.M.R., J.R.L.-P., A.A.G., J.L., C.A.H., J.A.B., E.C. declare
that they have no conflict of interest in the conduct of this
study. C.L.C. and M.P.-P. are employees of Amgen Inc. J.A.B.
and C.P.P. were employees of Amgen Biotecnoldgica SAS at
the time of development of this publication. Data collection,
analysis and interpretation were performed by IQVIA, a third
party not affiliated with the funding company.
No honoraria or payments were made for authorship.

Acknowledgments

The authors thank the institutions Fundacion Clinica Shaio,
IPS Universitaria, Hospital Pablo Tobon Uribe, Fundacion
Valle del Lili, Angiografia de occidente, Clinica el Country,

Hospital Universitario San Ignacio, Clinicos IPS, and Cardio-
colombia for their participation in the study.

The authors thank IQVIA for their writing and editing sup-
port.

Appendix A. Supplementary data

Supplementary data associated with this arti-
cle can be found, in the online version, at
https://doi.org/10.1016/j.arteri.2023.06.001.

References

1. World Health Organization. Cardiovascular diseases (CVDs).
https://www.who.int/news-room/fact-sheets/detail/
cardiovascular-diseases-. (cvds).

2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E,
Baddour LM, et al. Global burden of cardiovascular diseases and
risk factors, 1990-2019: update from the GBD 2019 study. J Am
Coll Cardiol. 2020;76:2982-3021.

3. Ministerio de Salud y Proteccion Social. Indicadores basi-
cos de salud 2021. Situacion de salud en Colombia; 2021.
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/
RIDE/VS/ED/GCFI/indicadores-basicos-salud-2021.pdf

4. Zodda D, Giammona R, Schifilliti S. Treatment strat-
egy for dyslipidemia in cardiovascular disease prevention:
focus on old and new drugs. Pharmacy (Basel). 2018;6,
http://dx.doi.org/10.3390/pharmacy6010010.

5. Sabatine MS, Giugliano RP, Wiviott SD, Raal FJ, Blom DJ, Robin-
son J, et al. Efficacy and safety of evolocumab in reducing lipids
and cardiovascular events. N Engl J Med. 2015;372:1500-9,
http://dx.doi.org/10.1056/NEJMoa1500858.

6. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott SD,
Murphy SA, et al. Evolocumab and clinical outcomes in patients
with cardiovascular disease. N Engl J Med. 2017;376:1713-22.

7. Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badi-
mon L, et al. 2019 ESC/EAS guidelines for the management of
dyslipidaemias: lipid modification to reduce cardiovascular risk.
Atherosclerosis. 2019;290:140-205.

8. Sociedad Colombiana de Cardiologia. Via clinica para el uso de
los inhibidores de la proproteina convertasa subtilisina kexina
tipo 9 (IPCSK9) en pacientes mayores de 13 anos de edad; 2017.

9. Toth PP, Worthy G, Gandra SR, Sattar N, Bray S, Cheng LI, et al.
Systematic review and network meta-analysis on the efficacy
of evolocumab and other therapies for the management of lipid
levels in hyperlipidemia. J Am Heart Assoc. 2017;6:e005367,
http://dx.doi.org/10.1161/JAHA.116.005367.

10. Koren MJ, Sabatine MS, Giugliano RP, Langslet G,
Wiviott SD, Ruzza A, et al. Long-term efficacy and
safety of evolocumab in patients with hypercholes-
terolemia. J Am Coll Cardiol. 2019;74:2132-46,
http://dx.doi.org/10.1016/j.jacc.2019.08.1024.

11. Barrios V, Escobar C, Arrarte V, Garcia E, Fernandez
MR, Rincon LM, et al. First national registry on the
effectiveness and safety of evolocumab in clinical prac-
tice in patients attended in cardiology in Spain. The
RETOSS-CARDIO study [Primer registro nacional sobre la efec-
tividad y seguridad de evolocumab en la practica clinica
en pacientes atendidos en cardiologia en Espafa. Estudio
RETOSS-CARDIO]. Clin Investig Arterioscler. 2020;32:231-41,
http://dx.doi.org/10.1016/j.arteri.2020.05.002.

12. Gupta M, Mancini GBJ, Wani RJ, Ahooja V, Bergeron J,
Manjoo P, et al. Real-world insights into evolocumabuse


http://dx.doi.org/10.1016/j.arteri.2023.06.001
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-.cvds
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-.cvds
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0110
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/ED/GCFI/indicadores-basicos-salud-2021.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/ED/GCFI/indicadores-basicos-salud-2021.pdf
dx.doi.org/10.3390/pharmacy6010010
dx.doi.org/10.1056/NEJMoa1500858
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0130
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0135
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0140
dx.doi.org/10.1161/JAHA.116.005367
dx.doi.org/10.1016/j.jacc.2019.08.1024
dx.doi.org/10.1016/j.arteri.2020.05.002

H.M. Roncancio, J.R. Lugo-Penfa, A.A. Garcia et al.

13.

14.

15.

16.

in patients with hyperlipidemia: Canadian
from the ZERBINI study. CJC Open.
http://dx.doi.org/10.1016/j.cjco.2022.03.003.
Varghese T, Lundberg G. Lipids in women: management in
cardiovascular disease prevention and special subgroups. Curr
Cardiovasc Risk Rep. 2019;13:1-8.

Velagaleti RS, Massaro J, Vasan RS, Robins SJ, Kannel WB, Levy
D. Relations of lipid concentrations to heart failure incidence:
the Framingham Heart Study. Circulation. 2009;120:2345-51,
http://dx.doi.org/10.1161/circulationaha.109.8309.84.

Phan BAP, Bittner V. Lipid-lowering therapy in patients
75 vyears and older: clinical priority or superflu-
ous therapy? Prog Cardiovasc Dis. 2014;57:187-96,
http://dx.doi.org/10.1016/j.pcad.2014.03.005.

Arhlade F, Asadi A, Raboukhi S, Habbal R. 0097: influence of dys-
lipidemia on clinical characteristics in heart failure patients.
Series of 583 cases. Arch Cardiovasc Dis Suppl. 2015;7:178,
http://dx.doi.org/10.1016/51878-6480(15)30130-0.

analysis
2022;4:558-67,

32

17.

18.

19.

20.

Hovingh GK, Raal FJ, Dent R, Stefanutti C, Descamps O,
Masana L, et al. Long-term safety, tolerability, and efficacy of
evolocumab in patients with heterozygous familial hypercholes-
terolemia. J Clin Lipidol. 2017;11:1448-57.

Blonde L, Khunti K, Harris SB, Meizinger C, Skolnik NS.
Interpretation and impact of real-world clinical data
for the practicing clinician. Adv Ther. 2018;35:1763-74,
http://dx.doi.org/10.1007/s12325-018-0805-y.

Ministerio de Salud y Proteccion Social - Colciencias. Guia de
practica clinica para la prevencion, deteccion temprana, diag-
nostico, tratamiento y seguimiento de las dislipidemias en la
poblacion mayor de 18 afos - Guia No. 27. Ministerio de Salud
y Proteccion Social - Colciencias; 2014.

Ruiz AJ, Vargas-Uricoechea H, Urina-Triana M, Roman-Gonzalez
A, Isaza D, Etayo E, et al. Dyslipidaemias and their treatment in
high complexity centres in Colombia. Clin Investig Arterioscler
(Engl Ed). 2020;32:101-10.


dx.doi.org/10.1016/j.cjco.2022.03.003
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0165
dx.doi.org/10.1161/circulationaha.109.8309.84
dx.doi.org/10.1016/j.pcad.2014.03.005
dx.doi.org/10.1016/S1878-6480(15)30130-0
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0185
dx.doi.org/10.1007/s12325-018-0805-y
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0195
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200
http://refhub.elsevier.com/S0214-9168(23)00051-7/sbref0200

	Multizonal observational study conducted by clinical practitioners on Repatha® use in patients with hyperlipidemia (ZERBIN...
	Introduction
	Patients and methods
	Statistical analyses

	Results
	Patient characteristics
	Lipid-modifying therapy
	Evolocumab treatment patterns
	LDL-C changes over time
	Patients with a value less than 55mg/dL in LDL-C levels
	Subgroup analysis
	Sensitivity analysis
	Safety

	Discussion
	Conclusions
	Funding
	Conflict of interest
	Acknowledgments
	Appendix A Supplementary data
	References


