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ANGPTL3 Inhibition With Evinacumab
Results in Faster Clearance of IDL and LDL
apoB in Patients With Homozygous Familial
Hypercholesterolemia—Brief Report
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OBJECTIVE: The mechanism by which evinacumab, a fully human monoclonal antibody directed against ANGPTL3
(angiopoietin-like 3 protein) lowers plasma LDL (low-density lipoprotein) cholesterol levels in patients with homozygous
familial hypercholesterolemia is unknown. We investigated apoB (apolipoprotein B) containing lipoprotein kinetic parameters
in patients with homozygous familial hypercholesterolemia, before and after treatment with evinacumab.

APPROACH AND RESULTS: Four patients with homozygous familial hypercholesterolemia underwent apoB kinetic analyses in 2
centers as part of a substudy of a trial evaluating the efficacy and safety of evinacumab in patients with homozygous familial
hypercholesterolemia. The enrichment of apoB with the stable isotope (5,5,5-9H3)—Leucine was measured in VLDL (very
LDL), IDL (intermediate-density lipoprotein), and LDL at different time points before and after intravenous administration of
15 mg/kg evinacumab. Evinacumab lowered LDL-cholesterol by 594+2% and increased IDL apoB and LDL apoB fractional
catabolic rate in all 4 homozygous familial hypercholesterolemia subjects, by 616+504% and 113%149%, respectively. VLDL-
apoB production rate decreased in 2 of the 4 subjects.

CONCLUSIONS: In this small study, ANGPTLS3 inhibition with evinacumab is associated with an increase in the fractional
catabolic rate of IDL apoB and LDL apoB, suggesting that evinacumab lowers LDL-cholesterol predominantly by increasing
apoB-containing lipoprotein clearance from the circulation. Additional studies are needed to unravel which factors are
determinants in this biological pathway.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT04722068.
GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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lator of lipoprotein metabolism and has recently  eride, low LDL (low-density lipoprotein) cholesterol
emerged as a novel therapeutic target to treat ~ (LDL-C), and low HDL (high-density lipoprotein)
patients with dyslipidemia. Carriers of loss-of-function ~ cholesterol (HDL-C) plasma levels,' as well as a

ANGPTLS (angiopoietin-like 3 protein) is a regu-  (LOF) variants in ANGTPL3 present with low triglyc-
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Nonstandard Abbreviations and Acronyms

Highlights

ANGPTL3 angiopoietin-like 3

apoB apolipoprotein B
EL endothelial lipase
ELIPSE Efficacy and Safety of Evinacumab in

Patients With Homozygous Familial
Hypercholesterolemia

FCR fractional catabolic rate

HDL high-density lipoprotein

HDL-C high-density lipoprotein cholesterol

hoFH homozygous familial
hypercholesterolemia

IDL intermediate-density lipoprotein

LDL low-density lipoprotein

LDL-C LDL cholesterol

LDLR LDL receptor

LOF loss-of-function

LPL lipoprotein lipase

VLDL very low-density lipoprotein

decreased risk for cardiovascular disease compared
with non-carriers.??

ANGPTL3 is mainly expressed in the liver and has
been shown to reduce the activity of LPL (lipoprotein
lipase)* and EL (endothelial lipase) in vitro® which is
widely considered to explain the observed low triglyc-
eride and HDL-C levels, respectively, in carriers of LOF
variants in ANGPTL3. Hitherto, it is not fully elucidated
which mechanism underlies the effect of ANGPTL3 on
LDL cholesterol metabolism. Animal models and in vitro
studies have shown that ANGPTL3 has an effect both
on production as well as clearance of apoB (apolipopro-
tein B) containing lipoproteins” Interestingly, the LDL-C
lowering effects of ANGPTLS inhibition with either mono-
clonal antibodies or antisense oligonucleotides seems
to be LDL receptor (LDLR) independent since marked
LDL-C lowering is observed in both Ldlr knock-out (KO)
mice®® and patients with homozygous familial hypercholes-
terolemia (hoFH).° Recent reports of studies in mice sug-
gest that EL is required for ANGPTLS inhibition to reduce
LDL-C levels in absence of a functional LDLR.'%"!

To further elucidate the physiological effect of ANG-
PTL3 inhibition on LDL-C lowering, we investigated
apoB-containing lipoprotein kinetics in 4 patients with
hoFH before and after treatment with evinacumab, a fully
human monoclonal antibody against ANGPTLS3.

MATERIALS AND METHODS

The data that support the findings of this study are available
from the corresponding author upon reasonable request.
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+ ANGPTLS3 (angiopoietin-like 3) inhibition with evi-
nacumab is very effective in reducing LDL (low-
density lipoprotein) cholesterol in patients with
homozygous familial hypercholesterolemia.

* ANGPTL3 inhibition with evinacumab mark-
edly increases the fractional catabolic rate of
IDL (intermediate-density lipoprotein)- and LDL-
apoB in 4 patients with homozygous familial
hypercholesterolemia.

+ These results suggest that evinacumab lowers LDL
cholesterol predominantly by increasing apoB-con-
taining lipoprotein clearance from the circulation.

Study Population and Clinical Protocol

We invited patients with hoFH who were enrolled in an open-
label, single-arm study assessing the efficacy and safety of evi-
nacumab in patients with hoFH® to also participate in a substudy
to evaluate the production and catabolic rates of apoB-contain-
ing lipoproteins before and after receiving evinacumab. In brief,
patients 218 years old with genetically confirmed hoFH were eli-
gible for inclusion if they had LDL-C levels above 70 mg/dL while
on stable lipid-lowering therapy for at least 4 weeks for statins
and ezetimibe, 8 weeks for PCSK9 inhibition, and 12 weeks
for lomitapide. Four subjects (2 at Amsterdam UMC [AUMC]
and 2 at University of Pennsylvania [UPENN]) underwent apoB
kinetic measurements before the first dose of study drug was
given (baseline) and 1 week (subject AUMC_1) or 6 weeks (all
other subjects) after receiving one IV dose of evinacumab (treat-
ment). Evinacumab was administered intravenously at a dose of
15 mg/kg. All subjects gave informed consent for participation
in the substudy and the parent study. All studies were approved
by the medical ethic committees of the 2 research institutes
(Amsterdam UMC and University of Pennsylvania).

Study Protocol

Subjects fasted overnight (>10 hours) before the study.
(5,5,5—9H3)—Leucine was administered via a venous catheter as
7 mg/kg bolus (AUMC) or as primed (1.34 mg/kg) continuous
12-hour infusion (1.34 mg/kg per hour; UPENN). Blood sam-
ples were drawn at multiple timepoints for 24 to 48 hours for
the determination of (5,5,5-°H,)-leucine enrichment of apoB
in VLDL (very low-density lipoprotein), IDL (intermediate-den-
sity lipoprotein), and LDL fractions. The 2 subjects who were
enrolled at the AUMC received a standardized meal (whole
wheat bread with light cheese) 2 hours after bolus infusion
and dinner ad libitum in the evening. After a 10 hours admis-
sion, patients went home and the blood sample at =24 hours
was collected at the patients’ home by a trained trial nurse.
The 2 subjects enrolled at UPENN remained in the research
unit overnight and were maintained in a constant fed condi-
tion for the first 20 hours of the study by receiving their total
daily caloric intake in the form of 10 identical small meals every
other hour starting 1 hour prior the start of the infusion. They
were discharged after the 24-hour time point and returned at
the research unit for a 48-hour blood draw.
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Laboratory Methods

We measured the incorporation of (5,5,56-?H.)-leucine in the
apoB moiety in VLDL, IDL, and LDL. At the AUMC site, VLDL,
IDL, and LDL fractions were isolated from plasma by a 1-step
gradient ultracentrifugation using a SW41 rotor (Beckman). In
short, the density of 3.5 mL of plasma was adjusted to 1.25 g/
mL with 2.695 g KBr. A total of 3.0 mL plasma (d=1.25 g/mL)
was transferred to an ultra-clear Beckman SW41 tube. The gra-
dient was formed by layering the following salt solutions on top
of the plasma: (1) 2 mL d=1.225 g/mL; (2) 4 mL d=1.100 g/
mL; (38) 3 mL d=1.006 g/mL. The different fractions were then
isolated by centrifugation in a Beckman ultracentrifuge 29000
rpm, 10°C, 19 hour and termination without brake. Fractions
were frozen and stored at —80°C for further analysis. For leucine
enrichment analysis of apoB VLDL, IDL and LDL fractions were
precipitated with isopropanol, delipidated with ethanol-diethyl
ether, dried, and hydrolyzed with 6 mol/L HCl at 110°C for 24
hours.”? The samples were then prepared for analysis of leu-
cine enrichment as described using norleucine as internal stan-
dard. Enrichments were determined by GC-MS GC-MSD5975¢
(Agilent Technologies, Amstelveen, The Netherlands) equipped
with a VF17 ms column operated in SIM mode. For the correc-
tion and calculation of obtained isotope enrichments, the aver-
age values of the m/z 161:158 ratio were determined using a
calibration curve with known quantities of labeled and unlabeled
leucine.' The resulting m/z 161:158 was expressed as molar
percentage ratio.'®

At the UPENN site, the enrichment of VLDL, IDL, and LDL
apoB was determined as previously described.'* Briefly, lipopro-
tein fractions were isolated from plasma by sequential ultracen-
trifugation. ApoB100 was isolated from VLDL, IDL, and LDL by
SDS-PAGE. ApoB100 bands were hydrolyzed using 6 N HCI fol-
lowed by derivatization of amino acids to their heptafluorobutyryl
isobutyl esters. Leucine isotope enrichments were determined in
the IDOM Metabolic Tracer Resource at UPENN using GC-MS."®

ApoB Kinetic Modelling and Parameter
Estimation

Fractional transfer and catabolic rates for apoB were determined
by fitting the tracer data to a previously described multi-com-
partmental model'™ (Figure | in the Data Supplement) using the
WIinSAAM modeling program. The precursor plasma D3-leucine
enrichment data were modeled as a forcing function for newly
secreted apoB. Clearance from the VLDL and IDL remnants and
LDL pools were fit using Bayesian estimation to improve param-
eter identifiability. On-treatment values for these parameters were
set to the same values obtained during the baseline treatment
period and were multiplied by another parameter that allowed
them to increase, if necessary. VLDL, IDL, and LDL apoB con-
centrations were either measured directly (patients UPENN_1,
UPENN_2) or calculated as a percentage of the total plasma
apoB concentration (patients AUMC_1, AUMC_2). Pool sizes
were determined by multiplying the apoB concentration in each
fraction (mg/dL) by the estimated plasma volume (body weight in
kgx0.45 dL/kg). Production rates were calculated by multiplying
fractional transfer and catabolic rates by the corresponding pool
size and expressed relative to body weight.
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Statistical Methods

This is a descriptive study with a small sample size. Therefore,
no formal statistical testing was performed. Results obtained
from each subject are reported individually and summarized as
meanzSD, if normally distributed, or as median (inter quartile
range), if not normally distributed. All analyses were performed
in R version 3.6.1 (The R Foundation, Vienna, Austria).

RESULTS

Subject Characteristics

The characteristics of the 4 adult patients with hoFH
are depicted in Table 1. The 2 subjects enrolled at the
AUMC were compound heterozygous for LDLR defec-
tive variants (Table) and presented with less severe
hypercholesterolemic phenotypes compared with the
2 UPENN subjects who were shown to carry 2 null
variants in LDLR (Table 1). Both UPENN subjects
stopped lipoprotein apheresis at least 4 weeks before
the baseline study. Background lipid-lowering therapy
consisted of a statin, ezetimibe, and a PCSK9 inhibitor
in 3 subjects and of lomitapide in the fourth subject
(UPENN_2) and had been stable as required per pro-
tocol, in all participants.

Treatment Effect of Evinacumab on Lipid Profile

Exposure to one infusion with the ANGPTL3 anti-
body evinacumab (15 mg/kg) resulted in pronounced
decreases (mean percent change £SD) in plasma lev-
els of total cholesterol (—=53+5%), LDL-C (—59+29%),
HDL-C (—30+26%), triglycerides (—36%16%), apoB
(—47£5%), and apoA-l (—35+15%; Table 2). No serious
adverse events occurred during this kinetic substudy.

Treatment Effect on apoB Production and
Catabolic Rates

To estimate the effects of evinacumab treatment on
apoB turnover, we analyzed the rates at which the sta-
ble isotope leucine was incorporated into and removed
from apoB in the VLDL, IDL, and LDL fractions. Upon
evinacumab treatment apoB concentrations decreased
in VLDL, IDL, and LDL by 41£38%, 81+11%, and
4017%, respectively (Table | in the Data Supplement).
The effect of evinacumab on the production rate of
apoB in the VLDL, IDL, and LDL fractions was variable
among the participants (see Figure and Table 2, Figures
[l and IlIA through D in the Data Supplement for indi-
vidual results) and showed mean percent changes of
—252+50%, 13+20%, and 27+8%, for VLDL, IDL, and
LDL, respectively. The effect on fractional catabolic rate
(FCR) was more pronounced and consistent. ApoB FCR
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Table 1. Characteristics of Patients With hoFH at Baseline

Evinacumab Treatment and hoFH ApoB Kinetics

Subject ID AUMC_1 AUMC_2 UPENN_1 UPENN_2
Age, y 42 42 38 31

Sex Male Female Male Female
BMI, kg/m? 25.9 23.8 276 29.2

FH mutations

Compound heterozygote

Compound heterozygote

Simple homozygote

Compound heterozygote

LDLR: p.Gly207_
Cys231del

LDLR: p.Gly207_
Cys231del

LDLR: p.Ser177Leu

LDLR: p.Ala627Profs*38

LDLR: c.314-
LDLR: p.Gly335Val LDLR: p.Ser306Leu ?_940+7del
Mutational category Defective/defective Defective/defective Null/null Null/null

Background lipid-lowering
therapies

Rosuvastatin 20 mg

Rosuvastatin 20 mg

Atorvastatin 80 mg

Ezetimibe 10 mg

Ezetimibe 10 mg

Ezetimibe 10 mg

Evolocumab 140 mg
Q2w

Evolocumab 140 mg
Q2w

Evolocumab 140
Q2w

Lomitapide 20 mg

BMI indicates body mass index; FH, familial hypercholesterolemia; and hoFH, homozygous familial hypercholesterolemia.

Table 2. Lipid Profile and Kinetic Parameters for All Subjects at Baseline and After Treatment With Evinacumab

Subject ID AUMC_1 AUMC_2 UPENN_1 UPENN_2
Mean percentage
Timepoint Baseline | Treatment | Baseline | Treatment Baseline | Treatment | Baseline | Treatment change (+SD)
Body weight, kg 92.7 90.2 66.0 68.0 79.9 81.4 70.2 68.5 0(3)
Lipid profile, mg/dL
Total cholesterol 159 77 167 88 407 177 776 325 —53 (5)
LDL cholesterol 100 39 101 44 339 140 708 286 —59 (2)
HDL cholesterol 41 25 44 30 46 20 17 18 —30 (26)
Triglycerides 41 29 48 32 48 38 114 47 —36 (16)
ApoB 77 44 81 45 187 102 399 182 —47 (5)
ApoA-| 117 76 117 83 119 53 60 47 —35 (15)
PR, mg/kg per d
VLDL apoB 1.99 2.36 6.54 7.65 13.24 4.74 45.85 12.23 —25 (50)
IDL apoB 2.02 2.46 4.36 5.42 8.36 6.94 9.91 12.25 13 (20)
LDL apoB 6.35 8.29 1217 15.93 20.34 26.9 26.31 30.37 27 (8)
FCR, pools/d
VLDL apoB 0.79 0.92 9.24 13.74 4512 44.01 14.08 141 16 (24)
IDL apoB 0.38 5.32 0.91 6.12 30.9 5792 415 25.12 616 (504)
LDL apoB 0.23 0.51 0.44 0.86 0.24 0.5 0.16 0.36 113 (14)

Lipid profile and kinetic parameters for all subjects at baseline and after treatment with evinacumab. apoA-I indicates apolipoprotein A-l; apoB, apolipoprotein B100;
FCR, fractional catabolic rate; HDL, high-density lipoprotein; IDL, intermediate-density lipoprotein; LDL, low-density lipoprotein; LDLR, LDL receptor; PR, production rate;
and VLDL, very low-density lipoprotein.

increased by 16+249%, 616+£504%, and 113%£14% in
VLDL, IDL, and LDL fractions, respectively (see Figure
and Table 2, Figures Il and [lIA through IIID in the Data
Supplement for individual results).

DISCUSSION

This is the first study to investigate the effects of ANG-
PTL3 inhibition with a fully human monoclonal anti-
body on apoB kinetics in humans. In the 4 patients with
hoFH evaluated, inhibition of ANGPTL3 by evinacumab
resulted in marked increases in FCRs of IDL and LDL

1756  May 2021

apoB. The effect on the apoB production rates of the
lipoprotein subfractions was less clear, with 2 of the 4
participants showing a decrease in the production rate of
VLDL apoB, and a small increase of the production rate
of IDL- and LDL apoB noted in all 4 subjects. Although
we acknowledge the very small number of subjects stud-
ied, the heterogeneity of their phenotypic and genotypic
characteristics, and the difference in the kinetic study
protocol, these data suggest that the decrease in LDL-C
plasma concentrations observed following evinacumab
administration is mainly due to an increased catabolism
of the IDL and LDL fractions.

Arterioscler Thromb Vasc Biol. 2021;41:1753-1759. DOI: 10.1161/ATVBAHA.120.315204
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Figure. Percentage change between treatment and baseline apoB (apolipoprotein B100) production and fractional catabolic

rates for lipoprotein subfractions.

FCR indicates fractional catabolic rate; IDL, intermediate-density lipoprotein; LDL, low-density lipoprotein; PR, production rate; and VLDL, very-

low density lipoprotein.

Our results are in line with an earlier published apoB
kinetic study in a family with familial hypobetalipoprotein-
emia,'® which was later reclassified as familial combined
hypolipidemia caused by ANGPTL3 LOF variants.! The
affected family members presented with lower VLDL
apoB production rates, and increased IDL and LDL apoB
FCRs compared with unaffected family controls,'® with a
clear gene dose effect.!

Possible mechanisms underlying the effect of ANG-
PTL3 inhibition on LDL-C could be related to an enhanced
clearance and/or reduced production of LDL precursors.
Given the known inhibitory effects of ANGPTL3 on LPL*
itis possible that the reduced levels of LDL-C are at least
in part due to increased lipolytic activity of LPL and con-
sequent accelerated clearance of apoB containing par-
ticles from the circulation via LPL and non-LPL-mediated
pathways. We observed a substantial increase in IDL
apoB FCR in all 4 subjects with only a slight increase in
LDL apoB production rate, indicating that IDL is mostly
cleared from the circulation. This is consistent with the
minimal effects in LDL apoB production rate in the family
carrying ANGPTL3 LOF The known effect of ANGPTL3
on LPL cannot, however, by itself explain the observed
increase in IDL and LDL apoB FCR.

ANGPTL3 is also known to inhibit EL.° EL is well
known to affect HDL metabolism and the lowering effect
on HDL-C by ANGPTL3 inhibition is an EL-dependent
mechanism.'” Additionally, EL can affect apoB-con-
taining lipoprotein metabolism. EL overexpression was
associated with a decrease in total and non-HDL-C lev-
els in several mouse models, including /dir KO mice.'®

Arterioscler Thromb Vasc Biol. 2021;41:17563-1759. DOI: 10.1161/ATVBAHA.120.315204

Interestingly, overexpression of EL was also associated
with faster LDL particle clearance in /dlr KO mice,'®
suggesting that the increase in LDL apoB catabolism
observed during treatment with evinacumab in the 4
patients with hoFH could be mediated, at least in part,
by an increase in EL activity. Indeed, 2 recent reports
identified the critical role of EL in mediating LDL-C
lowering by an LDLR independent pathway.'®'" These
studies, in mice lacking both LDLR and EL, support the
importance of the ANGPTL3/EL pathway in mediating
VLDL remnant particle clearance and LDL-C lowering.'
The marked increase in IDL apoB FCR observed in our
patients with hoFH after treatment with evinacumab are
in line with those results. We also observed a small but
consistent increase in LDL apoB production rate and a
more substantial increase in LDL apoB FCR, suggest-
ing that ANGPTL3 inhibition may also directly affect
LDL apoB metabolism in patients with hoFH. Further
research is needed to fully elucidate the mechanism of
evinacumab-induced LDL-C lowering in humans.
Although the existence of an LDLR-independent
pathway is supported by studies in mice®'° as well as by
the remarkable reduction in LDL-C observed in patients
with hoFH treated with evinacumab'9?° and the increase
in LDL apoB FCR in carriers of either LDLR null/null or
defective variants observed in this study, it is not yet clear
what receptor(s) are responsible for apoB-containing
lipoproteins uptake from the circulation. Extensive stud-
ies in animal models suggest that the LDL-C lowering
effect of evinacumab is not dependent on a number
of other receptors or ligands, such as apolipoprotein
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E, LDLR-related protein 1, and syndecan 1, which are
known to affect LDL or its precursors,® and SR-BI."

Alternative to an enhanced clearance, a reduc-
tion in LDL-C levels could theoretically be caused by
a decreased production in LDL precursors (ie, VLDL
and/or IDL). Although the mechanism(s) underlying a
decrease in VLDL secretion are not immediately appar-
ent, kinetic studies in fasting carriers of ANGPTL3 LOF
mutations showed a significant decrease in VLDL apoB
production rate.” A similar finding was observed in hepa-
tocarcinoma cell lines treated with ANGPTL3 siRNA.” A
decrease in VLDL-TG secretion, but not in VLDL apoB
secretion or VLDL clearance, was observed in mouse
models treated with a monoclonal antibody® or anti-
sense oligonucleotides® against ANGPTL3. In our study,
we observed a reduction in VLDL apoB secretion in
the 2 subjects carrying 2 LDLR null variants but not in
the 2 subjects carrying LDLR defective variants. Thus,
the effect on VLDL production may differ based on
the mechanism by which ANGPTL3 is inhibited (ie, via
intrahepatic RNA inhibition or a monoclonal antibody),
the genetic background (ANGPTL3 LOF variant versus
ANGPTL3 wildtype with pharmacological ANGPTL3
inhibition; LDLR null versus LDLR defective variants),
and metabolic state (fasting versus nonfasting) of the
studied population. Larger studies are needed to inves-
tigate these hypotheses.

The diverse clinical and genetic characteristics in the
4 subjects warrant further discussion. Although a genetic
defect was identified in all patients, the subjects from
UPENN carried LDLR null/null variants, resulting in
total loss of LDLR function.'”® The baseline LDL-C lev-
els were therefore higher compared with the levels in
2 patients from the AUMC, who carried LDLR defective
variants'® and had LDL-C levels that were lower with the
concomitant medications. It is of particular interest that,
contrary to other lipid-lowering drugs, such as PCSK9
inhibitors,??? the lipid lowering effect of ANGPTL3 inhi-
bition by evinacumab seems to be independent of the
presence of residual LDLR activity, supporting the data
obtained in animal models,®'® as well as in a pilot clinical
trial.® These findings are confirmed in the recently pub-
lished ELIPSE ftrial (Efficacy and Safety of Evinacumab
in Patients With Homozygous Familial Hypercholesterol-
emia), which showed a similar LDL-C lowering effect of
Evinacumab in patients with hoFH with null/null and non-
null/null variants.?°

We acknowledge the several limitations of our study.
First and foremost, the sample size of 4 patients with
hoFH is small. Because of the interpatient variability in
kinetic parameters, we would need a greater number of
patients to conduct formal statistical testing on these
parameters. For this reason, the study is only descriptive.
Second, all 4 subjects carried LDLR variants in the LDLR
gene, and kinetic results may differ in hoFH carrying vari-
ants in other FH-causing genes, namely APOB, PCSK9,
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and LDLRAP1. Furthermore, different infusion and lipo-
protein isolation protocols were used at the 2 participat-
ing centers and may have contributed to some variability
in the fit of the compartmental model and, ultimately, to
some variability in the kinetic results. Last, while 3 sub-
jects underwent the on-treatment kinetic study 6 weeks
after the evinacumab infusion, one of the AUMC subjects
(AUMC_1) underwent the on-treatment kinetic study 1
week after receiving the infusion. Based on the data col-
lected during the parent clinical trials and other studies,
LDL-C levels typically reach nadir after 4 weeks of receiv-
ing evinacumab infusion and remain generally stable at
week 6.° Therefore, it is possible that subject AUMC_1
was not yet in a steady state when he underwent the sec-
ond kinetic study, which may have contributed to some of
the observed heterogeneity in the results. An early (non
steady state) effect of evinacumab could have resulted in
the observed magnitude of effect on IDL-apoB FCR of
1300% in this particular subject (see Figure). These limi-
tations, taken together, have likely contributed to some of
the variability observed in the kinetic parameters in this
study, and may affect the generalizability of the resuilts.

In conclusion, ANGPTL3 inhibition with evinacumab
markedly increases IDL and LDL apoB catabolic rates in
this small study of 4 patients with hoFH, suggesting that
evinacumab lowers LDL-C predominantly by increasing
apoB-containing lipoprotein clearance from the circu-
lation. Additional studies with a larger sample size are
needed to confirm our findings as well as to identify the
biological pathways involved in this process.
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