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Abstract:

Objectives: People with HIV (PWH) are at increased risk of atherosclerotic cardiovascular
disease. Suboptimal responses to statin therapy in PWH may result from antiretroviral
therapies (ART). This open-label extension study aimed to evaluate the long-term safety and
efficacy of evolocumab up to 52 weeks in PWH.

Design: This final analysis of a multinational, placebo-controlled, double-blind (DB),
randomized phase 3 trial evaluated the effect of monthly subcutaneous evolocumab 420 mg
on low-density lipoprotein cholesterol (LDL-C) during the open-label period (OLP)
following 24 weeks of DB period in PWH with hypercholesterolemia/mixed dyslipidemia.



All participants enrolled had elevated LDL-C or non-high-density lipoprotein cholesterol
(non-HDL-C) and were on stable maximally tolerated statin and stable ART.

Methods: Efficacy was assessed by percent change from baseline in LDL-C, triglycerides
(TGs) and atherogenic lipoproteins. Treatment-emergent adverse events (TEAEs) were
examined.

Results: Of the 467 participants randomized in the DB period, 451 (96.6%) received at least
1 dose of evolocumab during the OLP (mean age of 56.4 years, 82.5% male, mean duration
with HIV of 17.4 years). By the end of the 52-week OLP, the overall mean (SD) percent
change in LDL-C from baseline was -57.8% (22.8 %). Evolocumab also reduced TGs,
atherogenic lipid parameters (non-HDL-C, apolipoprotein B, total cholesterol, very-low-
density lipoprotein cholesterol, and lipoprotein[a]), and increased HDL-C. TEAEs were
similar between placebo and evolocumab during the OLP.

Conclusion: Long-term administration of evolocumab lowered LDL-C and non-HDL-C,
allowing more PWH to achieve recommended lipid goals with no serious adverse events.

Trail Registration: NCT(02833844
Video abstract: http://links.lww.com/QAD/C441

Keywords. PCSK9, HIV, ART, open label extension, safety, lipid levels



I ntroduction

With the advances in effective antiretroviral therapy (ART), most deaths in people with
human immunodeficiency virus (PWH) are due to comorbidities, including cardiovascular
disease (CVD)." The risk for atherosclerotic cardiovascular disease (ASCVD) is higher in
PWH.>’ Traditional CVD risk factors, including dyslipidemia and active smoking, are
overrepresented in the HIV population.*” HIV-related factors, such as chronic inflammation,
immune dysregulation, and ART-associated metabolic abnormalities, could also lead to
atherothrombosis.>” Thus, the U.S. cholesterol and the European dyslipidemia guidelines
have classified HIV as a risk-enhancing factor for ASCVD.”* Studies have shown that
treating dyslipidemia with statin monotherapy is more complex and challenging in PWH due
to toxic drug-drug interactions (DDIs).”!! Therefore, CVD prevention in this high-risk
population remains an unmet need.

Evolocumab is a fully human monoclonal antibody that inhibits proprotein convertase
subtilisin-kexin type 9 (PCSK?9) and lowers low-density lipoprotein cholesterol (LDL-C)
levels among participants with primary hypercholesterolemia and mixed dyslipidemia.'?
BEIJERINCK (NCT02833844), a randomized, double-blind, placebo-controlled,
multinational trial, has demonstrated the lipid-lowering efficacy and safety of 24 weeks of
evolocumab in PWH with hypercholesterolemia or mixed dyslipidemia.'? The present study
reports the final analysis of BEIJERINCK, which evaluated the long-term efficacy and safety
of evolocumab in PWH during the open-label extension period (week 24 to 52).

Methods
Sudy Design and Participant Population

The design and primary results of the BEIJERINCK study have been previously
published."*'* This trial had two phases: in the 24 weeks of double-blind (DB) treatment
period, participants were randomized (2:1) to monthly subcutaneous evolocumab 420 mg or
placebo, after which participants who received a dose of evolocumab at week 20 continued in
an open-label period (OLP). During the OLP, all participants were treated with evolocumab
420 mg monthly through the end-of-study at week 52 (Fig 1). Eligible participants were
adults with known HIV infection and receiving stable HIV therapy for >6 months prior to
randomization. Participants were required to be on a maximally tolerated statin for >4 weeks
before screening, which for some participants, could mean no statin at all due to statin
intolerance or contraindication. Statin intolerance was defined as a trial of at least 2 statins
with failure of at least one statin (due to rhabdomyolysis) or two statins (due to intolerable
myopathy or myositis) and symptoms resolved or improved when statin dose was decreased
or discontinued. Participants were to demonstrate fasting triglycerides <600 mg/dL and HIV
viral load <50 copies/mL at screening, and cluster of differentiation 4 (CD4) >250 cells/mm3
and HIV viral load <200 copies/mL for >6 months prior to randomization. Detailed inclusion
and exclusion criteria have been published previously. '



The study was conducted in accordance with International Council for Harmonisation (ICH)
and Good Clinical Practice (GCP) guidelines. The protocol and the informed consent form
were reviewed and approved by an institutional review board or independent ethics
committee at each study center. All enrolled participants provided informed consent.
Qualified researchers may request data from Amgen clinical studies:
https://wwwext.amgen.com/science/clinical-trials/clinical-data-transparency-
practices/clinical-trial-data-sharing-request/

Sudy Objectives

The primary safety objective was to characterize the safety and tolerability of long-term
administration of evolocumab in PWH. Secondary objectives included the efficacy of long-
term treatment with evolocumab on LDL-C, triglycerides (TGs) and atherogenic lipoproteins.
Exploratory objectives included the evaluation of long-term treatment with evolocumab on
biomarkers of inflammation, immune regulation, and thrombosis.

Satistical Analysis

This report’s analyses included all participants who received at least 1 dose of open-label
evolocumab during the OLP. Repeated-measures linear mixed-effects models assessed the
efficacy endpoints. Multiplicity adjustment was performed to preserve the family-wise error
rate at 0.05. Safety and exploratory endpoints were summarized descriptively.

Results
Sudy Population

The trial was conducted at 72 sites globally from May 22, 2017, to January 27, 2020. A total
of 467 participants were enrolled and randomized 2:1 to the evolocumab 420 mg once
monthly (n=310) or to the placebo (n=157) during the DB period. Of the 467 participants,
455 (97.4%) continued into the OLP and 451 (96.6%) received at least 1 dose of evolocumab
during the OLP (Fig 2). Four (0.9%) participants discontinued the OLP early including one
withdrawal of consent, one lost to follow-up, and two deaths (sarcomatoid carcinoma and
constrictive pericarditis). During the OLP, participant disposition was similar between
participants who received evolocumab and placebo during the DB period. The mean
(standard deviation [SD]) exposure of evolocumab in the OLP was 27.5 (2.5) weeks.

Basaline characteristics

At baseline (week 0 before DB treatment), demographic characteristics are summarized in
Table 1. The majority of the participants were middle-aged white males with a long duration
of HIV infection (mean, 17.4 years) and a viral load of <50 copies/ml. A history of coronary
artery disease was present in 28.6% of participants and cardiovascular risk factors were
prevalent. Among the participants without ASCVD, 33.5% had intermediate or high 10-year
ASCVD risk scores based on the ASCVD pooled cohort risk equations. Mean (SD) baseline



calculated LDL-C concentration was 133.5 (40.4) mg/dL. Other baseline lipid parameters are
shown in Table 1. All participants received ART and 358 participants (79.4%) received
statins at baseline. The 20.6% of participants who did not receive statins were statin intolerant
or had a contraindication to statin use.

Safety Evaluation

During the OLP, 203 (45.0%) participants had a treatment-emergent adverse event (TEAE)
(Table 2). Serious TEAESs occurred in 22 (4.9%) participants, but none was judged by the
investigator as related to evolocumab or the device. The most frequently reported TEAEs
were nasopharyngitis (3.3%), diarrhea (2.0%), sinusitis (2.0%), and bronchitis (2.0%).

The HIV viral load of <50 copies/mL remained in >96% of all participants during the OLP
and mean CD4 counts did not change significantly. There were no trends that indicated
clinically significant treatment-related laboratory abnormalities. No binding or neutralizing
anti-evolocumab antibodies were detected during the OLP.

Efficacy Evaluation

As previously reported,' the mean percent change in LDL-C with evolocumab was -56.9%
(95% CI: -61.6% to -52.3%) after 24 weeks of DB period. By the end of the OLP at week 52,
mean (SD) percent change in LDL-C from baseline was -57.8% (22.8%) in all participants
analyzed (Fig 3). Mean (SD) percent changes from baseline to week 52 in other lipids were
as follows: high density lipoprotein cholesterol (HDL-C), 11.1% (19.5%); very-low-density
lipoprotein cholesterol (VLDL-C), -13.0% (34.6%); non-HDL-C, -50.0% (21.0%); total
cholesterol, -36.5% (16.9%); apolipoprotein B (ApoB), -47.1% (19.4%); TGs, -12.2%
(37.7%); lipoprotein(a) (Lp[a]), -13.4% (37.4%); apolipoprotein A1 (ApoAl), 8.7% (12.6%),
and remnant cholesterol, -19.6% (35.0%).

The long-term effects of evolocumab on the inflammatory biomarkers D-dimer, high
sensitivity C reactive protein (hsCRP), CD 14, CD23, IL-6, IL-10, fibrinogen, CD163 and
MCP-1 were analyzed (Supplemental Table 1, http://links.lww.com/QAD/C440). No
significant differences between the treatment groups occurred during the DB period, and
biomarkers levels did not change significantly from baseline to the end of the OLP.

Discussion

This final analysis of the BEIJERINCK open-label extension study represents the first report
of long-term evolocumab treatment in PWH with hyperlipidemia and/or mixed dyslipidemia
on maximally tolerated statin therapy. The study provides evidence that evolocumab was well
tolerated and safe in PWH and achieved a persistent reduction in LDL-C of 58% through 52
weeks of exposure. Long-term treatment with evolocumab also led to sustained improvement
in other lipid parameters including non-HDL-C, ApoB, total cholesterol, Lp(a), TGs, HDL-C,
and VLDL-C. Overall, safety results were comparable to those seen in the DB period, and no
new safety findings were observed.



Recently, the effects of evolocumab on endothelial function in PWH have been addressed."
In a single-center study including 19 PWH and 11 subjects with dyslipidemia, evolocumab
improved coronary endothelial function in both groups using cine magnetic resonance
imaging. Consistent with our present study, no significant effects of evolocumab on
inflammatory biomarkers including hs CRP, IL-6, and soluble CD163 were found over 6
weeks. Therefore, whether evolocumab has pleiotropic effects beyond reducing LDL-C
and/or a local anti-inflammatory effect on vascular function is not yet known. We did not find
significant differences in the long-term effects of systemic inflammatory immune activation
biomarkers between the treatment groups during the DB period or from baseline to the end of
the OLP. We cannot exclude that there may be a local anti-inflammatory effect on the arterial

wall.'®

In PWH, the risk of DDI is significant, particularly between some statins (lovastatin,
simvastatin and to a lower extent atorvastatin) and some antivirals (protease inhibitors,
cobicistat) that could lead to serious and fatal rhabdomyolysis. Furthermore, the long-term
risk of recurrent acute coronary events seems higher in PWH than in the general population.'’
The risk of DDI and the consequent lower usage rate of high-intensity statins may make it
difficult to achieve LDL-C goals. Failure to appropriately lower LDL-C exposure, combined
with the higher risk of primary and recurrent ischemic events in this population, creates
substantial cardiovascular risk for PWH.>'® Therefore, intensive lipid management in PWH is
essential for primary and secondary ASCVD prevention using a maximally tolerated statin,
ezetimibe and PCSK9 inhibitor when appropriate per current dyslipidemia guidelines.®’

PCSKO9 inhibitors have demonstrated sustained efficacy in lowering LDL-C levels in patients
with hypercholesterolemia. '*° The Open-Label Study of Long-term Evaluation Against
LDL-C (OSLER-1) showed that evolocumab added to standard of care achieved a median
LDL-C reduction of 56.5% in patients who have received treatment for up to 5 years.*
Consistent with the data in patients without HIV, the BEIJERINCK OLE study indicated

comparable long-term LDL-C reduction levels up to a year in PWH.

In the context of actual clinical practice, recent studies reported that therapeutic adherence
and effectiveness of PCSK9 inhibitors were maintained in the long-term and adverse
reactions (ARs) are sparse and mild.”'** Even though one of the most frequently reported
ARs in trials was injection site reactions, the subcutaneous administration of PCSK9
inhibitors was well accepted by patients.”> Additionally, multiple studies evaluating PCSK9
inhibitors treatment acceptance suggested a high level of drug acceptance and tolerability.23'25
In the present OLE study, two (0.4%) participants had at least 1 device-related TEAE,
including injection site hematoma in 1 (0.7%) participant and injection site reaction and
application site pruritus in 1 (0.7%) participant. No device-related AE led to the
discontinuation of the drug.

The BEIJERINCK study’s strengths include a large, multinational enrollment of the PWH
population at the moderate-to-high ASCVD risk levels and the stringent statin intolerance
criteria. The potential bias of adverse event reporting is an inherent limitation to all open-



label studies. Another limitation of the study is that it is not designed to evaluate
evolocumab’s effect on CVD events in PWH.

Conclusions

In hypercholesterolemic PWH on maximally tolerated statin therapy, long-term treatment
with evolocumab up to 52 weeks was safe and well-tolerated. No new safety findings were
observed. The efficacy of evolocumab, including reducing LDL-C and improving other lipid
parameters, was maintained throughout the OLP.
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Figure 1. Study design.
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Figure 2. Consort flow chart of participant disposition in the BEIJERINCK study.

Patients randomized:

N=467
‘ . Patients who did not continue into OLP:
l T n=12 (2.6%)
Patients who entered OLP:
n=435 (87.4%)

‘ Patients who discontinued OLP: n=4 {0.9%)
_+  Withdrawal of consent: n=1 (0.2%)
l "« Lost to follow-up: n=1 (0.2%)

*  Death: n=2 (0.4%)

Patients who received at least one dose
of open-label evolocumab and analyzed:
n=451 (96.6%)

OLP: open label period



Figure 3. Mean percent change in lipid parameters from baseline to end of study in
BEIJERINCK.
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Table 1. Baseline demogr aphics, clinical characteristics, medications and lipid levels.

Patientswho
received placebo
in DB period
followed by

evolocumab in

Patientswho
received evolocumab
in DB period
followed by

evolocumab in OLP

All Patients (all
received
evolocumab)

in OLP (N=451)

OLP (N=152) (N=299)
Demographics
Age (years) 56.1 8.0 56.5+9.1 56.4£8.7
Male 116 (76.3) 256 (85.6) 372 (82.5)
Race
White 121 (79.6) 240 (80.3) 361 (80.0)
Black or African American 25 (15.8) 50 (16.7) 74 (16.4)
Ethnicity
Hispanic/Latino 21 (13.4) 41 (13.4) 62 (13.4)
Cardiovascular risk factors
Hypertension 65 (42.8) 153 (51.2) 218 (48.3)
Low HDL-C* 45 (29.6) 99 (33.1) 144 (31.9)
Current cigarette smoking 43(28.3) 80 (26.8) 123 (27.3)
Type 2 diabetes mellitus 24 (15.8) 50 (16.7) 74 (16.4)
BMI (kg/m®) 26.7+ 4.7 26.9+4.7 26.9+4.7
10-year ASCVD risk scores in the non-ASCVD cohort °
High risk (>20%) 9(5.9) 27 (9.0) 36 (8.0)
Intermediate risk (>7.5% to
<20%) 34 (22.4) 81 (27.1) 115 (25.5)
Borderline risk (>5% to <7.5%) 0(0.0) 0(0.0) 0(0.0)
Low risk (<5%) 57 (37.5) 80 (26.8) 137 (30.4)
Coronary artery disease 45 (29.6) 84 (28.1) 129 (28.6)
Cerebrovascular or peripheral
arterial 13 (8.6) 45 (15.1) 58 (12.9)
Antiretroviral therapy
NRTI 124 (81.6) 240 (80.3) 364 (80.7)
Integrase inhibitor 87(57.2) 153 (51.2) 240 (53.2)
Protease inhibitor 58 (38.2) 127 (42.5) 185 (41.0)




Ritonavir-boosted regimen 44 (28.9) 98 (32.8) 142 (31.5)
Cobicistat-boosted regimen 37 (24.3) 57 (19.1) 94 (20.8)
NNRTI 55 (36.2) 120 (40.1) 175 (38.8)
Lipid-lowering therapy
Statins 118 (77.6) 240 (80.3) 358 (79.4)
Ezetimibe 35(23.0) 52 (17.4) 87 (19.3)
Fibrates 17 (11.2) 28 (9.4) 45 (10.0)
Lipid levels
LDL-C (mg/dL)* 133.9+40.4 133.4 +40.5 133.5+40.4
Non-HDL-C (mg/dL) 169.3 £46.9 173.1 £46.1 171.8 +46.4
ApoB (mg/dL) 112.2 +27.1 113.9 £26.5 113.3+26.7
HDL-C (mg/dL) 50.3+14.9 473+13.2 48.3+13.9
Total Cholesterol (mg/dL) 219.6 £ 474 220.4+45.9 220.1 £46.4
VLDL-C (mg/dL) 359+245 41.2+252 39.4+24.1
TG (mg/dL) 175.2 +91.7 203.0+116.3 193.6 £ 109.3
Lp(a) (nmol/L) 53.8 (20.0, 184.5) 54.5 (15.5, 185.5) 54.5 (18.0, 185.5)
Remnant Cholesterol (mg/dL) ¢ 35.4+£20.3 39.8+20.9 38.3+£20.8
PCSK9 serum level (ng/ml) 559.6 £ 202.7 536.9 £ 180.1 544.6 + 188.1
hsCRP (mg/L) 1.7 (0.9, 3.6) 2.1(1.1,4.3) 1.9 (1.1,4.1)

Values are mean =+ SD, n (%), or median (Q1, Q3).

*Defined as HDL-C <40 mg/dL in men and <50 mg/dL in women. 2018 ACC/AHA Pooled
Cohort Risk Equations. These risk scores are only derived for the primary prevention patients
(n=288). ° Ultracentrifugation LDL-C was used when calculated LDL-C was <40 mg/dL or
triglycerides were >400 mg/dL. ‘ Remnant cholesterol was calculated as total cholesterol
minus LDL-C and HDL-C from the same blood sample.'®

ACC/AHA: American College of Cardiology/American Heart Association; ApoB:
apolipoprotein B; ASCVD: atherosclerotic cardiovascular disease; DB: double-blind; BMI:
body mass index; HDL-C: high-density lipoprotein cholesterol; hsCRP, high-sensitivity C-
reactive protein; LDL-C: low-density lipoprotein cholesterol; Lp(a): lipoprotein(a); NNRTTI:
non-nucleoside reverse transcriptase inhibitor; NRTI: nucleoside reverse transcriptase
inhibitor; OLP: open-label period; PCSK9: proprotein convertase subtilisin/kexin type 9; Q:
quartile; TG: triglyceride; VLDL-C: very low—density lipoprotein cholesterol.




Table 2. Safety evaluation.

Patients who Patients who
received placebo received All Patients (all
in DB period evolocumab in DB received
followed by period followed by evolocumab)
evolocumab in evolocumab in in OLP (N=451)
OLP (N=152) OLP (N=299)
TEAEs 67 (44.1) 136 (45.5) 203 (45.0)
Grade * >2 44 (28.9) 90 (30.1) 134 (29.7)
Grade >3 7 (4.6) 22 (7.4) 29 (6.4)
Grade >4 2(1.3) 3(1.0) 5(1.1)
Fatal TEAEs 0(0.0) 1(0.3) 1(0.2)
Serious TEAEs 8(5.3) 14 (4.7) 22 (4.9)
LeadlngO t;)eil_slf;)l?;rilll)atlon of 0(0.0) 2(07) 2(0.4)
Most common TEAEs (>2% among patients in any treatment group)
Nasopharyngitis 6 (3.9 9(3.0) 15 (3.3)
Diarrhea 1 (0.7) 8 (2.7) 9(2.0)
Sinusitis 1(0.7) 8(2.7) 9(2.0)
Bronchitis 2(1.3) 7(2.3) 9(2.0)

Values are n (%).

?Common Terminology Criteria for Adverse Events (CTCAE) version 4.03 or later grading were used for

severity assessments.

DB: double-blind; IP: investigational product; OL, open-label; TEAE: treatment-emergent adverse event.




