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BACKGROUND
Patients with severe hypertriglyceridemia have an increased risk of acute pancreatitis. 
The efficacy and safety of olezarsen, an antisense oligonucleotide targeting apoli-
poprotein C-III messenger RNA, have not been established in this population.
METHODS
We conducted two double-blind, randomized, placebo-controlled trials (CORE-TIMI 72a 
and CORE2-TIMI 72b). Patients with severe hypertriglyceridemia were assigned in a 
1:1:1 ratio to receive olezarsen at a dose of 50 mg, olezarsen at a dose of 80 mg, or 
placebo monthly for 12 months. The primary outcome was the percent change in the 
triglyceride level at 6 months, reported as the difference between each olezarsen dose 
group and the placebo group (placebo-adjusted change). Secondary lipid outcomes in-
cluded the percent change in the triglyceride level at 12 months and in apolipoprotein 
C-III, remnant cholesterol, and non–high-density lipoprotein (non-HDL) cholesterol at 
6 months and 12 months. Acute pancreatitis events were assessed across both trials.
RESULTS
A total of 1061 patients were included in the primary analysis (617 in the CORE-TIMI 
72a trial and 444 in the CORE2-TIMI 72b trial). At 6 months, the placebo-adjusted 
least-squares mean change from baseline in the triglyceride level was −62.9 percent-
age points in the olezarsen 50-mg group and −72.2 percentage points in the ole-
zarsen 80-mg group in the CORE-TIMI 72a trial and was −49.2 percentage points in 
the olezarsen 50-mg group and −54.5 percentage points in the olezarsen 80-mg 
group in the CORE2-TIMI 72b trial (P<0.001 for all comparisons of olezarsen with 
placebo). Decreases in the levels of triglycerides, apolipoprotein C-III, remnant cho-
lesterol, and non-HDL cholesterol were greater with olezarsen than with placebo 
(P<0.001 for all comparisons). The incidence of acute pancreatitis was lower with 
olezarsen than with placebo (mean rate ratio, 0.15; 95% confidence interval, 0.05 to 
0.40; P<0.001). The incidence of any adverse events appeared to be similar across 
trial groups. Elevations in liver-enzyme levels and thrombocytopenia (platelet count, 
<100,000 per microliter) were more common with the 80-mg dose of olezarsen, and 
a dose-dependent increase in the hepatic fat fraction was noted.
CONCLUSIONS
Among patients with severe hypertriglyceridemia, treatment with olezarsen led to a 
significantly greater reduction in the triglyceride level at 6 months and in the incidence 
of acute pancreatitis than placebo. (Funded by Ionis Pharmaceuticals; CORE-TIMI 72a 
and CORE2-TIMI 72b ClinicalTrials.gov numbers, NCT05079919 and NCT05552326.)
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Severe hypertriglyceridemia, defined 
as a serum triglyceride level of 500 mg per 
deciliter or higher (≥5.65 mmol per liter), 

affects approximately 1 in 100 persons and can 
have clinical consequences, including an increased 
risk of life-threatening acute pancreatitis.1,2 Con-
ventional triglyceride-lowering therapies, such as 
fibrates and n–3 fatty acids, often have modest 
effects on the triglyceride level and have not been 
shown to reduce the risk of acute pancreatitis.3

Olezarsen targets apolipoprotein C-III mes-
senger RNA, leading to a reduction in the plasma 
apolipoprotein C-III level and thereby facilitating 
triglyceride clearance through derepression of 
lipoprotein lipase and increased hepatic uptake 
of triglyceride-rich lipoprotein remnants.4 The 
CORE-TIMI 72a and CORE2-TIMI 72b trials were 
designed to evaluate the efficacy and safety of 
olezarsen in patients with severe hypertriglyceri-
demia.

Me thods

Trial Design and Oversight

We conducted two phase 3, international, multi-
center, double-blind, randomized, placebo-con-
trolled clinical trials in accordance with regula-
tory guidance. The trial designs were identical and 
have been described previously5; the trial protocols 
are available with the full text of this article at 
NEJM.org. The trials were designed in a collabo-
ration between the Thrombolysis in Myocardial 
Infarction (TIMI) Study Group and Ionis Pharma-
ceuticals, the trial sponsor. Data were collected 
at each participating site and stored by Medpace, 
a contract research organization. The protocols 
were approved by all the relevant institutional 
ethical review boards, and an independent data 
and safety monitoring board oversaw trial safety. 
All the participants provided written informed 
consent.

The first and subsequent drafts of the manu-
script were written by the first author, and all 
the authors agreed with the decision to submit 
the manuscript for publication. The authors vouch 
for the completeness and accuracy of the data and 
for the fidelity of each trial to the protocol.

Trial Population

Patients were eligible for the trials if they were 
at least 18 years of age and had severe hypertriglyc-
eridemia, defined as a fasting triglyceride level of 

at least 500 mg per deciliter obtained on two 
occasions while they were receiving stable lipid-
lowering therapy according to the local standard 
of care. Patients were excluded if they had geneti-
cally confirmed familial chylomicronemia syn-
drome, acute pancreatitis at the time of screen-
ing or in the 4 weeks before screening, poorly 
controlled diabetes mellitus (glycated hemoglobin 
level, ≥9.5%), or an estimated glomerular filtration 
rate of less than 30 ml per minute per 1.73 m2. 
Additional information about inclusion and ex-
clusion criteria is provided in the Supplementary 
Appendix, available at NEJM.org.

Randomization and Treatment

In each trial, eligible patients were randomly as-
signed in a 1:1 ratio to either the 50-mg or the 
80-mg dose cohort. Within each cohort, patients 
were then randomly assigned in a 2:1 ratio to re-
ceive either subcutaneous olezarsen or matching 
placebo every 4 weeks for a total of 48 weeks. In 
effect, patients in both trials were randomly as-
signed in a 1:1:1 ratio to receive olezarsen at a 
dose of 50 mg, olezarsen at a dose of 80 mg, or 
placebo monthly for a 12-month treatment pe-
riod. Randomization was stratified according to 
the triglyceride level at baseline (≥880 mg per deci-
liter [9.94 mmol per liter] or <880 mg per decili-
ter) and the presence or absence of a history of 
pancreatitis within 10 years before screening.

Outcomes

The primary outcome was the percent change 
from baseline in the fasting triglyceride level at 
6 months, reported for each trial individually as 
the difference between each olezarsen dose group 
and the placebo group (placebo-adjusted change). 
Prespecified secondary outcomes for each trial 
individually were the percent change from base-
line in the fasting triglyceride level at 12 months, 
as well as the percent change from baseline in 
the apolipoprotein C-III level, the remnant cho-
lesterol level (measured directly6), and the non–
high-density lipoprotein (non-HDL) cholesterol 
level at 6 months and 12 months. Prespecified 
secondary outcomes for both trials combined 
were triglyceride levels below certain thresholds 
(500 mg per deciliter and 880 mg per deciliter) 
at 12 months among patients with baseline lev-
els above those thresholds, acute pancreatitis 
events, and the change from baseline in the he-
patic fat fraction on magnetic resonance imaging 
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(MRI) at 12 months (specifically the MRI proton 
density fat fraction [MRI-PDFF]) among the pa-
tients in the imaging substudy.

Exploratory outcomes included the high-den-
sity lipoprotein (HDL) cholesterol level, the low-
density lipoprotein (LDL) cholesterol level, the 
apolipoprotein B level, and major adverse cardio-
vascular events, defined as a composite of death 
from cardiovascular causes, myocardial infarction, 
ischemic stroke, or arterial revascularization. Acute 
pancreatitis events and major adverse cardiovas-
cular events were adjudicated by a central commit-
tee in a blinded manner; acute pancreatitis events 
were defined according to the revised Atlanta 
classification.7 Key safety outcomes included the 
results of liver-function tests and kidney-function 
tests, as well as platelet counts.

Statistical Analysis

We planned for the sample sizes to have suffi-
cient power for the primary efficacy analysis and 
to satisfy regulatory requirements for the safety 
evaluation. We calculated that a sample size of 
at least 540 patients in the CORE-TIMI 72a trial 
and 390 patients in the CORE2-TIMI 72b trial 
would provide each trial with more than 90% 
power to show a 60 percentage-point difference 
in the reduction of the triglyceride level between 
each olezarsen dose group and the placebo group, 
assuming a two-sided alpha level of 0.05, a stan-
dard deviation of 73%, and 20% discontinuation. 
The primary efficacy analysis was performed 
with an analysis of covariance (ANCOVA) model 
in the modified intention-to-treat population, 
which included all the patients who had received 
at least one dose of olezarsen or placebo. The same 
patients were included in the safety population. No 
interim analysis was performed.

A multiple-imputation approach was used to 
address missing lipid levels; details are provided 
in the statistical analysis plan, available with the 
protocol. Secondary outcomes were tested in 
hierarchical order for control of the overall type 
I error from multiple comparisons. Analyses of 
continuous lipid levels were performed with an 
ANCOVA model, and analyses of categorical tri-
glyceride levels were performed with a logistic-
regression model. Acute pancreatitis events were 
assessed in pooled olezarsen and placebo groups. 
Details regarding statistical analysis are provid-
ed in the Supplementary Appendix. All analyses 
were conducted by the TIMI Study Group on a 

complete, independently held dataset with the use 
of commercially available software (SAS software, 
version 9.4).

R esult s

Patients

In the CORE-TIMI 72a trial, 617 patients were 
enrolled at 157 sites across 23 countries from 
December 2021 through April 2024. Of these pa-
tients, 205 were randomly assigned to the olezar
sen 50-mg group, 204 to the olezarsen 80-mg 
group, and 208 to the placebo group (Fig. S1A in 
the Supplementary Appendix). Early discontinu-
ation of the trial regimen occurred in 17 patients 
(8.3%) in the olezarsen 50-mg group, 19 (9.3%) 
in the olezarsen 80-mg group, and 19 (9.1%) in 
the placebo group.

In the CORE2-TIMI 72b trial, 446 patients were 
enrolled at 142 sites across 23 countries from 
November 2022 through June 2024. Of these pa-
tients, 149 were randomly assigned to the olezar
sen 50-mg group, 147 to the olezarsen 80-mg 
group, and 150 to the placebo group (Fig. S1B). 
All but 2 patients (both in the placebo group) 
received at least one dose of olezarsen or placebo, 
with 444 patients included in the primary efficacy 
analysis. Early discontinuation of the trial regimen 
occurred in 20 patients (13.4%) in the olezarsen 
50-mg group, 18 (12.2%) in the olezarsen 80-mg 
group, and 15 (10.1%) in the placebo group.

Baseline demographic and clinical character-
istics of the patients in each trial are summarized 
in Table 1. Across both trials, the median age of 
the patients was 54 years (interquartile range, 45 
to 61), and 23.6% were women (Table S1). A total 
of 88.4% of the patients were White, 5.4% were 
Asian, and 2.1% were Black; 12.3% identified as 
Hispanic or Latino. Diabetes mellitus was pres-
ent in 63.4% of the patients, and almost all the 
patients were receiving at least one lipid-lower-
ing medication, with 63.5% receiving a fibrate. 
The median triglyceride level at baseline was 
793.0 mg per deciliter (8.96 mmol per liter; in-
terquartile range, 593.3 to 1248.0 mg per decili-
ter [6.71 to 14.11 mmol per liter]) across both 
trials, 832.0 mg per deciliter (9.40 mmol per liter; 
interquartile range, 601.5 to 1382.3 mg per deci-
liter [6.80 to 15.62 mmol per liter]) in the 
CORE-TIMI 72a trial, and 747.8 mg per deciliter 
(8.45 mmol per liter; interquartile range, 584.0 
to 1135.5 [6.60 to 12.83 mmol per liter]) in the 
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CORE2-TIMI 72b trial. Overall, 455 patients 
(42.9%) had fasting triglyceride levels at baseline 
of 880 mg per deciliter or higher, and 200 (18.9%) 
had a history of pancreatitis.

Triglyceride Levels

In the CORE-TIMI 72a trial, the placebo-adjusted 
least-squares mean (LSM) change from baseline 
in the triglyceride level at 6 months was −62.9 
percentage points (95% confidence interval [CI], 
−72.2 to −53.6; P<0.001) in the olezarsen 50-mg 
group and −72.2 percentage points (95% CI, −81.4 
to −63.1; P<0.001) in the olezarsen 80-mg group 
(Table 2). In the CORE2-TIMI 72b trial, the pla-
cebo-adjusted LSM change from baseline in the 
triglyceride level was −49.2 percentage points 
(95% CI, −59.7 to −38.8; P<0.001) in the olezarsen 
50-mg group and −54.5 percentage points (95% CI, 
−65.1 to −44.0; P<0.001) in the olezarsen 80-mg 
group. The results of the primary efficacy analy-
sis for both olezarsen doses in both trials were 
largely consistent across key prespecified clinical 
subgroups (Fig. S2). The results of a prespecified 
on-treatment analysis are provided in Table S2.

The reduction in triglyceride levels that had 
been attained at 6 months remained stable through 
the 12-month treatment period (Fig. 1A and 1B). 
Across both trials, among the patients with mea-
surements at baseline and 12 months, triglyceride 
levels of less than 500 mg per deciliter at 12 
months occurred in 260 of 303 patients (85.8%) 
receiving the 50-mg dose of olezarsen and 246 
of 287 patients (85.7%) receiving the 80-mg dose 
of olezarsen, as compared with 104 of 295 pa-
tients (35.3%) receiving placebo (P<0.001 for each 
comparison of olezarsen with placebo) (Fig. S3). 
Among the 409 patients with baseline triglycer-
ide levels of 880 mg per deciliter or higher, tri-
glyceride levels of less than 880 mg per deciliter 
at 12 months occurred in 118 of 132 patients 
(89.4%) receiving the 50-mg dose of olezarsen and 
125 of 142 patients (88.0%) receiving the 80-mg 
dose of olezarsen, as compared with 60 of 135 
patients (44.4%) receiving placebo (P<0.001 for 
each comparison).

Additional Secondary and Exploratory 
Outcomes

The effects of treatment with olezarsen on addi-
tional lipid outcomes are shown in Table 2 and 
Table S3. The placebo-adjusted change in the apo-
lipoprotein C-III level at 6 months was −77.4 and C
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Figure 1. Triglyceride Levels through 12 Months and Lipid Outcomes at 6 Months.

Panels A and B show the median triglyceride levels in the CORE-TIMI 72a trial and the CORE2-TIMI 72b trial, respectively. Panels C and 
D show the results for the primary outcome (the percent change from baseline in the triglyceride level at 6 months) as well as secondary 
and exploratory lipid outcomes in the CORE-TIMI 72a trial and the CORE2-TIMI 72b trial, respectively. I bars indicate 95% confidence in-
tervals. To convert the values for triglycerides to millimoles per liter, multiply by 0.01129. To convert the values for cholesterol to milli-
moles per liter, multiply by 0.02586. HDL denotes high-density lipoprotein and LDL low-density lipoprotein.
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−63.5 percentage points with the 80-mg dose of 
olezarsen in the CORE-TIMI 72a and CORE2-
TIMI 72b trials, respectively (P<0.001 for each 
comparison of olezarsen with placebo) (Fig. 1C 
and 1D). The placebo-adjusted change in the rem-
nant cholesterol level at 6 months was −70.1 and 
−52.2 percentage points with the 80-mg dose of 
olezarsen in the CORE-TIMI 72a and CORE2-TIMI 
72b trials, respectively (P<0.001 for each com-
parison); these results corresponded to an abso-
lute change of −100.7 and −75.7 mg per deciliter 
(−2.61 and −1.96 mmol per liter). For the LDL cho-
lesterol level, the placebo-adjusted change was 
57.9 and 36.7 percentage points with the 80-mg 
dose of olezarsen in the two trials, corresponding 
to an absolute change of 21.3 and 19.1 mg per 
deciliter (0.55 and 0.49 mmol per liter). The pla-
cebo-adjusted change in the non-HDL cholesterol 
level was −32.6 and −22.3 percentage points with 
the 80-mg dose of olezarsen in the two trials 
(P<0.001 for each comparison), corresponding to 
an absolute change of −74.6 and −43.9 mg per 
deciliter (−1.93 and −1.14 mmol per liter). For the 
apolipoprotein B level, the placebo-adjusted change 
was −7.3 and −8.7 percentage points with the 
80-mg dose of olezarsen in the CORE-TIMI 72a 
and CORE2-TIMI 72b trials, respectively. Across 
both trials, major adverse cardiovascular events 
occurred in 23 patients, including 14 in the pooled 
olezarsen group (2.0%) and 9 in the pooled pla-
cebo group (2.5%) (Table S4).

Acute Pancreatitis

A total of 29 acute pancreatitis events occurred 
in 22 patients across both trials. During 696.1 
patient-years in the pooled olezarsen group,  
7 acute pancreatitis events occurred in 5 of 705 
patients (observed incidence rate, 1.01 events per 
100 patient-years; 95% CI, 0.40 to 2.07). During 
352.9 patient-years in the pooled placebo group, 
22 acute pancreatitis events occurred in 17 of 
356 patients (observed incidence rate, 6.23 events 
per 100 patient-years; 95% CI, 3.91 to 9.44). The 
mean rate ratio for acute pancreatitis with olezar
sen as compared with placebo was 0.15 (95% CI, 
0.05 to 0.40; P<0.001) (Fig. 2); the number needed 
to treat in a 1-year period to prevent one episode 
of pancreatitis was 20. Of the 29 acute pancre-
atitis events, 25 (86%) occurred among the 141 
patients who had baseline triglyceride levels of 
880 mg per deciliter or higher and had a history 
of pancreatitis. In this high-risk subgroup, the 

observed incidence rate was 6.55 events per 100 
patient-years (95% CI, 2.40 to 14.25) with olezar
sen and 39.09 events per 100 patient-years (95% CI, 
23.53 to 61.04) with placebo (mean rate ratio, 
0.17; 95% CI, 0.06 to 0.47), corresponding to a 
number needed to treat of 4 (Table S5).

Hepatic Fat Fraction

A total of 252 patients (97 in the CORE-TIMI 72a 
trial and 155 in the CORE2-TIMI 72b trial) par-
ticipated in the imaging substudy and underwent 
hepatic MRI at both baseline and 12 months. At 
baseline, the median hepatic fat fraction (nor-
mal value, <5%) on MRI was elevated at 13.9% 
(interquartile range, 8.6 to 20.5). At 12 months, 
a dose-dependent increase in the hepatic fat 
fraction on MRI was observed with olezarsen, 
with a LSM absolute increase of 2.28 percentage 
points in the olezarsen 50-mg group and 4.18 
percentage points in the olezarsen 80-mg group, 
as compared with 0.14 percentage points in the 
placebo group. An absolute increase of 5 per-
centage points or more occurred in 27.5% of the 
patients in the olezarsen 50-mg group and in 
40.2% of those in the olezarsen 80-mg group, as 
compared with 12.5% of those in the placebo 
group (Table S6). The incidence of site-reported 
adverse events related to hepatic steatosis is shown 
in Table 3.

Figure 2. Cumulative Incidence of Acute Pancreatitis Events.

Shown are the results of a time-to-first-event analysis of acute pancreatitis 
events in the pooled olezarsen group and the pooled placebo group across 
both the CORE-TIMI 72a trial and the CORE2-TIMI 72b trial. The inset shows 
the same data on an enlarged y axis.
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Safety

During the 12-month treatment period, the inci-
dence of adverse events, serious adverse events, 
and serious adverse events leading to discontin-
uation of the trial regimen appeared to be similar 
across the olezarsen dose groups and the placebo 
group. The incidences of injection-site reactions 
and possible hypersensitivity events are shown 
in Table 3.

Levels of alanine aminotransferase (ALT) or 
aspartate aminotransferase (AST) that were above 
the upper limit of the normal range occurred in 
49.3% of the patients in the olezarsen 50-mg 
group, 54.9% of those in the olezarsen 80-mg 
group, and 29.6% of those in the placebo group 
(P<0.001 for each comparison of olezarsen with 
placebo). Levels of ALT or AST that were at least 
3 times the upper limit of the normal range 
occurred in 2.6% of the patients in the olezar
sen 50-mg group, 6.9% of those in the olezarsen 
80-mg group, and 2.0% of those in the placebo 
group (P = 0.60 for the 50-mg dose vs. placebo; 
P = 0.003 for the 80-mg dose vs. placebo). Levels 
of ALT or AST that were at least 5 times the up-
per limit of the normal range appeared to occur 
in a similar percentage of patients across trial 
groups, and no cases met the criteria for Hy’s law. 
Elevations in levels of ALT or AST did not appear 
to be correlated with increases in the hepatic fat 
fraction.

Platelet counts of less than 100,000 per mi-
croliter occurred in a higher percentage of pa-
tients in the olezarsen 80-mg group than in the 
olezarsen 50-mg group or the placebo group 
(P = 0.03 for the 80-mg dose vs. placebo); platelet 
counts of less than 75,000 per microliter appeared 
to occur in a similar percentage of patients across 
trial groups. The increase in the glycated hemoglo-
bin level at 12 months was greater in the ole-
zarsen 50-mg and olezarsen 80-mg groups than 
in the placebo group; this greater increase oc-
curred only among patients with diabetes (Ta-
ble S7). No consistent pattern of changes was 
observed with olezarsen in the homeostatic model 
assessment for insulin resistance or beta-cell func-
tion (Table S8A and S8B).

Discussion

In these two phase 3 trials, the addition of 
olezarsen to standard lipid-lowering therapy led 
to a greater reduction in the triglyceride level at Ev
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6 months than placebo among patients with 
severe hypertriglyceridemia. Treatment with ole-
zarsen in this population also led to a greater 
reduction in the triglyceride level at 12 months 
and in the levels of apolipoprotein C-III, remnant 
cholesterol, and non-HDL cholesterol at 6 months 
and 12 months. The incidence of acute pancre-
atitis was lower with olezarsen than with placebo. 
The incidence of serious adverse events appeared 
to be similar across trial groups; however, eleva-
tions in the ALT or AST level and thrombocyto-
penia (platelet count, <100,000 per microliter) were 
more common with the 80-mg dose of olezarsen, 
increases in the glycated hemoglobin level were 
seen with both doses, and a dose-dependent in-
crease in the hepatic fat fraction was noted.

The placebo-adjusted reduction in the triglyc-
eride level seen with the addition of olezarsen to 
standard care in these trials was greater than the 
effect seen with conventional therapies used for 
patients with severe hypertriglyceridemia. Among 
patients treated with olezarsen who had baseline 
and follow-up data, 86% in each dose group had 
triglyceride levels below 500 mg per deciliter at 
12 months, and 34% and 54% receiving the 50-mg 
and 80-mg doses, respectively, had levels below 
150 mg per deciliter (1.69 mmol per liter). Olezar
sen treatment also appeared to reduce the risk of 
chylomicronemia, a condition in which triglycer-
ide levels are typically in excess of 880 mg per 
deciliter; chylomicronemia is the primary driver 
of pancreatitis, and current therapies have had 
modest effects on triglyceride levels in affected 
patients. Among patients with baseline triglyceride 
levels of 880 mg per deciliter or higher, the per-
centage in whom triglyceride levels were below this 
clinically relevant threshold after treatment with 
olezarsen was 2 times that seen with placebo.

The primary purpose of triglyceride lowering 
in patients with severe hypertriglyceridemia is to 
reduce the risk of acute pancreatitis, which can 
be life-threatening. Current therapies have more 
modest triglyceride-lowering effects in patients 
with severe hypertriglyceridemia and have not been 
shown to reduce the incidence of pancreatitis in 
this population. Our trials showed that olezar
sen reduced the incidence of acute pancreatitis by 
85% among patients with severe hypertriglyceri-
demia. The number needed to treat in a 1-year 
period to prevent one episode of acute pancreatitis 
was 20 in the overall cohort and 4 in the high-

risk subgroup of patients with baseline triglycer-
ide levels of 880 mg per deciliter or higher and 
a history of pancreatitis.

The effect of olezarsen on levels of athero-
genic lipoproteins appeared to be favorable, with 
reduced levels of remnant cholesterol, non-HDL 
cholesterol, and apolipoprotein B; the latter two 
are established and comprehensive measures of 
overall lipid-mediated atherogenic risk.8,9 Although 
the use of olezarsen led to increases in the LDL 
cholesterol level, it led to greater decreases in 
the remnant cholesterol level and thus decreases 
in the non-HDL cholesterol level. Increases in the 
glycated hemoglobin level were observed among 
patients with diabetes, without changes in the 
homeostatic model assessment for insulin resis-
tance or beta-cell function. This finding has also 
been observed with plozasiran, which suggests 
that it may be a mechanism-related class effect 
of apolipoprotein C-III inhibitors.10 Longer-term 
follow-up in an open-label extension study may 
help in determining whether the increased glycat-
ed hemoglobin levels are transient.5

Increases in the hepatic fat fraction were ob-
served and appeared to be dose-dependent, with 
an increase of 2.28 percentage points in the 
olezarsen 50-mg group and 4.18 percentage 
points in the olezarsen 80-mg group. The clini-
cal relevance of this imaging finding is unclear, 
especially in a population with an increased he-
patic fat fraction at baseline; the absence of an 
association with elevated levels of ALT or AST is 
reassuring. Whether this effect of olezarsen is a 
pathway-specific finding (related to increased 
uptake of remnant cholesterol and reduced se-
cretion of very-low-density lipoprotein cholesterol 
from the liver) or a drug-specific finding warrants 
further study. Earlier data regarding the parent 
compound volanesorsen, an apolipoprotein C-III 
inhibitor that lacks the N-acetylgalactosamine 
moiety that is responsible for directing olezarsen 
to hepatocytes, showed a trend toward reducing 
the hepatic fat fraction in three different popula-
tions of patients with hypertriglyceridemia.11 In 
a small phase 2 study, a numerical increase in 
the hepatic fat fraction was observed among pa-
tients with severe hypertriglyceridemia who had 
been treated with another N-acetylgalactosamine–
conjugated apolipoprotein C-III inhibitor, ploza-
siran.10 The underlying mechanisms related to this 
observation are not known; the change may re-
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flect the rapid movement of circulating triglycer-
ides to the liver, which then needs time to adapt 
and process them.

These trials have limitations. Women made 
up only one quarter of the overall trial popula-
tion, although this proportion is consistent with 
that seen in the population of patients with severe 
hypertriglyceridemia.2 In addition, the trial dura-
tion was only 1 year, which precludes assessment 
of longer-term efficacy and safety. However, ole-
zarsen use beyond 1 year is being assessed in the 
open-label extension study (ClinicalTrials.gov num-
ber, NCT05681351).

In these two phase 3 trials, olezarsen led to a 
significantly greater reduction in the triglyceride 
level at 6 months and in the incidence of pancre-
atitis than placebo among patients with severe 
hypertriglyceridemia.
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