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W Check for updates

Pegozafermin, along-acting glycopegylated analog of human fibroblast
growth factor 21, is in development for the treatment of severe
hypertriglyceridemia (SHTG) and nonalcoholic steatohepatitis. Here

we report the results of a phase 2, double-blind, randomized, five-arm
trial testing pegozafermin at four different doses (n = 67; 52 male) versus
placebo (n =18;12 male) for 8 weeks in patients with SHTG (triglycerides
(TGs), =500 mg dl™ and <2,000 mg dI™). Treated patients showed a
significant reduction in median TGs for the pooled pegozafermin group
versus placebo (57.3% versus 11.9%, difference versus placebo -43.7%, 95%
confidence interval (Cl): -57.1%, -30.3%; P < 0.001), meeting the primary
endpoint of the trial. Reductions in median TGs ranged from 36.4% to 63.4%
across all treatment arms and were consistent regardless of background
lipid-lowering therapy. Results for secondary endpoints included
significant decreases in mean apolipoprotein B and non-high-density
lipoprotein cholesterol concentrations (-10.5% and -18.3% for pooled
doses compared to1.1% and -0.6% for placebo (95% CI: -21.5%, —2.0%;
P=0.019 and 95% Cl: -30.7%, —-5.1%; P= 0.007, respectively), as well as
asignificant decrease in liver fat fraction for pooled treatment (n =17)
versus placebo (n = 6;-42.2% pooled pegozafermin, -8.3% placebo; 95%
Cl: -60.9%, -8.7%; P=0.012), as assessed in a magnetic resonance imaging
sub-study. No serious adverse events were observed to be related to the
study drug. If these results are confirmed in a phase 3 trial, pegozafermin
could be a promising treatment for SHTG (ClinicalTrials.gov registration:
NCT0441186).

Severe hypertriglyceridemia (SHTG; 2500 mg dl™) increasestheriskfor ~ pharmacologic treatmentinalmostall patients . Current therapies
both acute pancreatitis and cardiovascular disease’ ™. Although life-  for SHTG rarely reduce TGs to desired levels, highlighting the need for
style modification strategies are commonly recommended asfirst-line  newtherapeutic options. Moreover, as SHTG iscommonly associated
treatment, triglyceride (TG) levels often remain elevated and require  with obesity, metabolic syndrome, insulin resistance, type 2 diabetes

A full list of affiliations appears at the end of the paper. [</e-mail: dlbhattmd@post.harvard.edu

Nature Medicine | Volume 29 | July 2023 | 1782-1792 1782


http://www.nature.com/naturemedicine
https://doi.org/10.1038/s41591-023-02427-z
http://orcid.org/0000-0002-1278-6245
http://orcid.org/0000-0001-9540-8436
http://crossmark.crossref.org/dialog/?doi=10.1038/s41591-023-02427-z&domain=pdf
mailto:dlbhattmd@post.harvard.edu

Article

https://doi.org/10.1038/s41591-023-02427-z

mellitus (T2DM) and nonalcoholic fatty liver disease (NAFLD)'*"*'¢, an
ideal therapy should not only lower TG levels, but also provide benefit
for other metabolic comorbidities.

Fibroblast growth factor 21 (FGF21) is an endogenous stress
hormone that regulates lipid and glucose metabolism and energy
expenditure. Preclinical data suggest that in the liver, FGF21 reduces
fatviaincreased adenosine monophosphate-activated protein kinase
(AMPK) signaling, which stimulates fatty acid oxidation and decreases
denovolipogenesis to mitigate new TG accumulation, and promotes TG
secretioninthe form of very-low-density lipoprotein (VLDL) to reduce
existing fat stores. In adipose tissue, FGF21 improves insulin sensitiv-
ity and accelerates TG-rich lipoprotein turnover (for example, VLDL
metabolism) as aresult of activating brown adipose tissue and brown-
ing of white adipose tissue by inducing the expression of uncoupling
protein1(refs.17-22). Notably, FGF21increaseslow-density lipoprotein
receptor (LDLR) expression which could accelerate the uptake of the
generated VLDL remnants via the ApoE-LDLR pathway*.

Pegozaferminis a glycopegylated recombinant analog of human
FGF21designed to have alonger half-life than native FGF21 while reca-
pitulating the receptor activity profile of the native hormone. Itisbeing
developed for the treatment of SHTG and nonalcoholic steatohepatitis
(NASH). Pegozafermin has previously demonstrated beneficial effects
on serum lipids (TGs, low-density lipoprotein cholesterol (LDL-C),
non-high-density lipoprotein cholesterol (non-HDL-C) and HDL-C),
insulin resistance, HbAlc, body weight and liver fat in patients with
NASH*?*, Although previous clinical trials with pegozafermin and
other FGF21 analogs have consistently demonstrated improvements
inlipidsinboth healthy volunteers and patients with NASH or diabetes,
FGF21analogs have notbeenassessed in SHTG** %, To the best of our
knowledge, ENTRIGUE was the first clinical trial to investigate an FGF21
analog as anew therapeutic agent for the treatment of SHTG.

Results

Patient characteristics

From November 2020 to February 2022, 489 patients underwent
screening, with 85 (17.4%) patients randomized and treated. Among
the patients treated with pegozafermin, the distribution was as follows:
placebo (n=18); 9 mg once weekly (QW, n=16); 18 mg QW (n=17);
27 mg QW (n=18); and 36 mgevery 2 weeks (Q2W, n=16). Postbaseline
TG levels were available for the 82 patients in the full analysis set. The
baseline characteristics of the patients, shownin Table 1, were reason-
ably balanced across groups, withamean age of 53.7 years, 75.3% male,
mean body mass index (BMI) 33.1kg m, 50.6% with T2DM, 55.3% on
background lipid-lowering therapy (including statins, prescription
omega-3 fatty acids, fibrates (fibrate cohort), bempedoic acid and
ezetimibe) and a median baseline TG level of 622.0 mg dI™. Other base-
line lipids were at typical mean levels for this population as follows:
LDL-C (89.1mg dI™"); HDL-C (28.4 mg dI™");and non-HDL-C (211.5 mg dI™).
At clinical sites with magnetic resonance imagining (MRI) capability,
asubset of patients (n =24) underwent baseline proton density fat
fraction (PDFF) evaluation to measure hepatic steatosis. All patients
assessed by MRI-PDFF had evidence of fatty liver (>5% hepatic fat) at
baseline, with an overall mean value of 20.1% (Table 1). Patient disposi-
tion and population analysis sets are presented in Fig.1and Extended
Data Table1, respectively.

Efficacy endpoints

Effect ontriglyceride levels (primary endpoint). Pegozafermin sub-
stantially reduced TGs after 8 weeks of therapy across all dose groups,
with placebo-corrected changes from baseline ranging from -29.0% to
-52.9%.Pooled pegozafermin datashowed a placebo-corrected median
percent change in TG levels of —43.7% (-57.3% versus -11.9% placebo;
95% confidenceinterval (Cl): -57.1%,-30.3%; P < 0.001; Fig. 2a). A total
of 79.7% of patients treated with pegozafermin achieved a target TG
level of <500 mg dI”!, compared with 29.4% of patients on placebo (52.1%

placebo-corrected, 95% Cl: 29.4%, 74.7%; P < 0.001; Fig. 2b). Further-
more, 60.9% of all patients treated with pegozafermin had reductions of
>50% from baseline, compared with 5.9% of patients on placebo (53.1%
placebo-corrected, 95% Cl:36.7%, 69.5%; P < 0.001), while at the highest
QW dose (27 mg), 75.0% of patients had a TG reduction of 250% from
baseline (69.1% placebo-corrected, 95% Cl: 45.1%, 93.1%; P < 0.001) and
31.3% were able to normalize their TG to <150 mg dI” compared with 0%
of patients on placebo (31.3% placebo-corrected, 95% Cl: 8.5%, 54.0%;
P=0.012; Fig. 2b). TG reduction was comparable across all prespecified
groups (Extended DataFig. 2) and remained consistentirrespective of
background lipid-lowering therapy or T2DM status (Fig. 2c—f).

Effects on overall lipid profile. Treatment with pegozafermin resulted
inimprovementsinnon-HDL-C and apolipoprotein B (ApoB), with least
squares (LS) mean percent changes from baseline for pooled pegozafer-
minof-18.3% versus —0.6% for placebo (-17.9% placebo-corrected, 95%
Cl:-30.7%,-5.1%; P=0.007) and -10.5% versus 1.1% for placebo (-11.8%
placebo-corrected, 95% Cl: —21.5%, -2.0%; P=0.019), respectively
(Fig.3a,b). Treatment with pegozaferminalso led to asignificant reduc-
tion in ApoC3 (median percent change -41.9% versus -8.9% placebo
(-32.0% placebo-corrected, 95% Cl: —44.7%,-18.0%; P < 0.001); Fig. 3c).
Although minimal changes in LDL-C were detected in pooled pegoza-
fermin (Fig.3d), LS mean percent change in HDL-Clevels from baseline
inparticipants treated with pegozafermin receiving the 27 mg weekly
dose significantly increased (44.5% versus 9.7% for placebo (34.8%
placebo-corrected, 95% Cl: 14.5%, 55.1%; P=0.001); Fig. 3e). Treat-
ment with pegozafermin 27 mgweekly also resultedina73% decrease
in ApoB48, suggesting improved clearance of plasma chylomicrons
and their remnants, in addition to reductions in ApoB100 particles.
Additional lipid data are available in Extended Data Table 2.

Hepatic and metabolic effects. Patients treated with pegozafermin
for 8 weeks had significant reductionsin liver steatosis compared with
placebo (LS mean percent change —42.2% versus —8.3%; 95% Cl: -60.9%,
-8.7%; P=0.012; Fig. 4a). Representative MRI-PDFF images are shownin
Fig.4b, withallindividual treatmentimages and responses presented in
Extended DataFigs. 3 and 4. Many patients treated with pegozafermin
attained importantclinical thresholds, including >30% reduction, >50%
reduction or normalization of liver fat (defined as <5%), with response
rates of 88%, 41% and 24%, respectively, compared with 0% in placebo
across allmeasurements (Fig. 4c). Patients receiving the 27 mg weekly
dosealso hadimprovementininflammatory markers as follows: alanine
aminotransferase, aspartate aminotransferase and high-sensitivity
c-reactive protein (Extended Data Table 3).

Safety

Treatment-emergent adverse events (TEAEs) were reported in 41/67
(61.2%) of patients treated with pegozafermin versus 9/18 (50%) on
placebo (Table 2). The most common TEAEs were related to gastrointes-
tinal disturbances and injection site reactions, all of which were mild to
moderate, with the majority transient in duration. Inthe pooled pego-
zafermingroup, nausea, diarrhea andinjection site reactions occurred
atrates of 13.4%, 10.4% and 9%, respectively, compared with 0%, 5.6%
and 0% for placebo. The percent of TEAEs was higher for nausea (27.8%)
and diarrhea (22.2%) in the 27 mg weekly dose. No grade 3 or higher
TEAEs were reported. There was no difference in clinically significant
shifts for blood pressure between placebo and pegozafermin treatment
groups at week 8. The mean change in systolic pressure for placebo and
pegozaferminwas —4.1l mmHgand 0.7 mmHg at week 4 and 0.3 mmHg
and 1.7 mmHg at week 8, respectively. However, one serious TEAE of
hypertensionwas reportedinthe 27 mg QW armina patient with newly
diagnosed hypertension before enrollment, whichwas deemed unre-
lated to treatment and led to study discontinuation. There were three
additional treatment-emergent discontinuations in the 27 mg armas
follows: two patients with TEAEs considered related by the investigator
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Table 1| Demographics and baseline characteristics

Characteristic, mean or % Placebo PGZpooled PGZO9mgQW PGZ18mgQW PGZ27mgQW PGZ36mg Total (n=85)
(n=18) (n=67) (n=16) (n=17) (n=18) Q2W (n=16)
Age, years 575 527 54.6 49.2 53.9 531 53.7
Male, % 66.7 776 68.8 824 72.2 875 75.3
White, % 94.4 95.5 93.8 100 100 875 95.3
BMI, kgm™ B8 331 32.9 32.3 34.2 32.9 331
Type 2 diabetes, n (%) 11(61.1) 32(47.8) 9(56.3) 6(35.3) 10 (55.6) 7(43.8) 43 (50.6)
Hypertension, n (%) 13(72.2) 39(58.2) 11(68.8) 7(41.2) 11(61.1) 10 (62.5) 52(61.2)
Triglyceride, mgdl™(median) 574.8 631.3 593.3 633.3 645.3 688.5 622.0
Triglyceride <750mgdl™at screening, % 66.7 597 62.5 58.8 61.1 56.3 61.2
Triglyceride 2750 mgdl™at screening, % 33.3 40.3 375 4.2 38.9 43.8 38.8
Non-HDL-C, mgd"' 219.6 209.3 216.2 203.2 203.4 215.4 211.5
HDL-C, mgdl” 28.3 28.4 307 27.3 306 24.8 28.4
LDL-C, mgdl” 879 89.4 91.6 88.3 97.3 79.5 89.1
VLDL-C, mgdl™ 133.2 17.8 123.2 115.0 1047 1301 120.9
VLDL triglyceride, mgdl™ 610.2 633.6 588.0 574.2 590.0 7914 628.9
Total cholesterol, mgdl™ 2479 2376 246.9 230.5 234.0 2401 239.8
Apolipoprotein B, mgdl™ 116.3 115.3 1201 115.3 119.3 105.9 115.5
Apolipoprotein C3, mgdl” 29.7 29.5 29.4 28.0 307 30.0 29.6
Apolipoprotein A1, mgdl™ 138.8 1371 143.3 1377 141.0 125.9 1375
Lipoprotein (a), nmoll™ 425 45.4 48.2 211 55.1 58.3 44.8
Free fatty acids, mmoll™ 0.6 0.5 0.5 0.6 0.6 0.5 0.5
HbA1c, % 6.28 6.55 6.63 6.59 6.61 6.37 6.50
HbA1c26.5%, n (%) 7(38.9) 30(44.8) 9(56.3) 6(35.3) 9(50.0) 6(37.5) 37(43.5)
High-sensitivity C-reactive protein, mgl™ 4.6 4.5 5.9 3.6 3.2 57 4.6
Adiponectin, pgml™ 4.0 3.3 3.3 24 49 25 35
Fasting plasma glucose, mgdl™ 124.4 1487 158.5 139.3 157.5 139.0 143.6
ALT, UL" 291 33.9 36.3 36.9 33.0 29.2 32.8
AST, UL 24.2 247 26.7 276 237 20.6 24.6
Background lipid-modifying therapy, n (%)
Any 11(61.1) 36(53.7) 8(50.0) 9(52.9) 1(61.1) 8(50.0) 47 (55.3)
Statins 9(50.0) 29 (43.3) 6(37.5) 9(52.9) 7(38.9) 7(43.8) 38 (44.7)
High-intensity statins 4(22.2) 17 (25.4) 6(375) 5(29.4) 4(22.2) 2(12.5) 21(24.7)
Prescription fish oils 2(1.) 10 (14.9) 1(6.3) 2 (11.8) 4(22.2) 3(18.8) 12 (14.)
Fibrates 3(16.7) 3(4.5) 0 0 3(16.7) 0 6(71)
Ezetimibe 1(5.6) 8(11.9) 2(12.5) 2(11.8) 2 (M) 2(12.5) 9(10.6)
Bempedoic acid 0 1(1.5) 0 1(5.9) 0 0 101.2)
Liver fat fraction by MRI-PDFF, % (n=24) 16.5 (n=6) 21.3(n=18) 19.8(n=3) 18.0 (n=5) 22.4 (n=7) 25.5(n=3) 20.1(n=24)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; HbA1lc, glycated hemoglobin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; MRI-PDFF,
magnetic resonance imaging proton density fat fraction; PGZ, pegozafermin; QW, once weekly; Q2W, once every 2weeks; VLDL, very-low-density lipoprotein.

(one with nausea and vomiting and one with abdominal cramps) and
one patient with nausea and abdominal pain assessed as unrelated to
pegozafermin (Table 2). No deaths, systemic hypersensitivity reac-
tions or adverse events of liver transaminase elevation werereported.

Discussion

This placebo-controlled, randomized study demonstrated that treat-
ment with the FGF21 analog pegozafermin resulted in significant
reductions in TGs in patients with SHTG. Significant reductions were
also observed in atherogenic lipoproteins, including non-HDL-C and
ApoB, as well as ApoC3, an important regulator of lipoprotein lipase,
suggesting pegozafermin reduces production andimproves clearance

of TG-richlipoproteins. Whereas the levels of LDL-C remained relatively
stable, there was anumerical increase in HDL-C across all doses, most
notably at the 27-mg dose; the 27-mg dose was also the most effica-
cious for reducing TGs and lipoproteins. Every-other-week dosing had
less impact across the various outcome parameters, likely due to the
pharmacokinetics of the drug and volatility of TG levels.

Eligibility criteria allowed for the enrollment of participants on sta-
bilized regimens of approved lipid-modifying therapies (LMTs), such
as statins, prescription fish oil and/or fibrates. Approximately 55% of
participants enrolled were on background LMT, with a majority
on a statin (45% (25% high-intensity statin)), followed by prescrip-
tion fish oil (14%) and fibrates (7%). Initially, fibrates had been
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(GEN)] (n=13) (n=15)

Fig.1|Patient flow diagram. CONSORT flow diagram showing participant disposition and data analysis sets, including reasons for discontinuation. Of the
85 participants treated, 75 (88.2%; n = 59 in pegozafermin and n =16 in placebo) completed treatment. QW, once-weekly; Q2W, once every 2 weeks.

excluded due to potential crosstalk between FGF21 and peroxisome
proliferator-activated receptor alpha (PPARx) pathways’®, but the
study was ultimately amended to include a fibrate cohort, with the
additional criteria that those participants must have had at least 6%
liver fatat baseline. Enrollmentinto this arm proved difficult (n = 6) and,
therefore, participants on fibrates were likely underrepresentedin the
final study population relative to clinical practice. Nonetheless, with
the exception of this potential caveat regarding fibrates, the overall
utilization of LMTs in the study population appeared to generally reflect
real-world treatment patterns in patients with SHTG. Christian et al.
reported that baseline medication use (up to 6 months preceding the
index date) was approximately 31% for statins and 14% for TG-lowering
medications®. In the same study, follow-up medication use after the
index datesslightly increased to 38% and 35% for statins and TG-lowering
medications, respectively, leaving a substantial number of patients
stilluntreated. Similarly, astudy by Toth et al. reported that 30-50% of
TG-treatment-naive patients had not initiated any pharmacotherapy
within 4 months of their index date (of those who were prescribed
medication, approximately 50% received a statin, 30% received fibrates
and 8% received omega-3 fatty acids)*’. More recently, data from the
Rochester Epidemiology Project showed that only 46% of patients
with primary isolated hypertriglyceridemia (TG > 500 mg dI™) were
on LMTs within 18 months after the detection of elevated TG levels®.
In the current study, it should be noted that the effect of pego-
zafermin remained consistent regardless of the presence or absence
of background LMT, suggesting that pegozafermin can substantially
improve many important lipid parameters when used as an adjunct

todietand exercise or asadd-on therapy in patients who are unable to
achieve TG <500 mg dI™. Furthermore, the effect of pegozafermin was
comparableirrespective of LMT drug classification. This is an impor-
tant finding, as data in patients with residual dyslipidemia on LMT in
the United States showed that only 36.5% of such patients were at goal
ornear normal levels for TG, LDL-C and HDL-C*.

While the primary target for CV risk reduction remains LDL-C,
identifying new therapies that can address residual CV risk after LDL
treatment is of significant interest. Most clinical trials using thera-
pies that lower TGs (that is, fibrates, niacin and omega-3 fatty acids,
with the exception of icosapent ethyl (IPE)) have not demonstrated
an add-on reduction in CV events in patients on statin therapy*. For
instance, while the REDUCE-IT trial (IPE, 4 g per day) did find a 25%
reduction (P< 0.001) inacomposite of CV events in high-risk patients,
only part of the benefit was predicted by TG lowering, suggesting the
outcomes were attributable to broader pleiotropic effects of IPE°.
The PROMINENT trial found no benefit on CV outcomes, despite TG
reductions with pemafibrate®. The aforementioned trials were con-
ducted in patients with TG <500 mg dI™, so extrapolation to an SHTG
populationrequires caution. PROMINENT reported that pemafibrate
demonstrated amodest decreasein TG (-26.2%) and VLDL-C (-25.8%),
butledto placebo-correctedincreasesin LDL-C, ApoB and non-HDL-C
(10,5and 3 mg dI™, respectively) with no differences in CV outcomes™.
Similar to pemafibrate, an increase in LDL-C was also observed in
the recently published paper on evinacumab (an angiopoietin-like
3 inhibitor (ANGPTL3)) in patients with SHTG across three cohorts
with and without lipoprotein lipase pathway mutations, although it
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and at least one postbaseline TG value) and analyzed using the van Elteren test
for pooled pegozafermin groups and the Wilcoxon rank-sum test for individual
pegozafermin dose groups. nrepresents independent participants examined
atbaseline and four postbaseline timepoints for TG-related graphs. All Pvalues
are two-sided and based on comparison to the placebo arm. PBO, placebo; PGZ,
pegozafermin; QW, once weekly; Q2W, once every two weeks.

should be noted that both non-HDL-C and ApoB were decreased in
this study?®. It is not unexpected that LDL-C may increase, sometimes
dramatically, in patients being treated for SHTG, particularly with
agents suchas fenofibrate or EPA/DHA. Thisis known as the ‘beta-shift’

phenomenon, where LDL-C levels can rise due to increased lipolysis
of VLDL via lipoprotein lipase”. In the current study, there was a rela-
tively small increase in LDL-C that did not differ from placebo; how-
ever, one might speculate that 45% of patients receiving background
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and analyzed via MMRM. nrepresents independent participants examined at
baseline and two postbaseline timepoints for lipid-related graphs. All Pvalues are
two-sided and based on comparison to the placebo arm. PBO, placebo;

PGZ, pegozafermin; QW, once weekly; Q2W, once every two weeks.

statin therapy could have impacted the observed LDL-C response.
Indeed, apost hoc analysis of ENTRIGUE patients onbackground LMT
(which included but was not limited to statin therapy) demonstrated
aplacebo-corrected LS mean difference in LDL-C of =9.0%, compared
with an LS mean difference of 1.7% for pooled pegozafermin groups’®.
Patients enrolled in this trial had amean baseline LDL-C of <90 mg dI,
which is relatively well-controlled for this population, so any impact

related to the minimal change in LDL-Cis likely to be offset by the sig-
nificant decreases inboth non-HDL-C and ApoB, as well as meaningful
reductions in TG-rich lipoprotein cholesterol (TRL-C; Extended Data
Table 2), when considering the overall atherogenic burden.

Newer RNA-based therapies (antisense oligonucleotide (ASO) and
RNA interference (RNAI)) also are being developed to substantially
lower TG inboth familial chylomicronemia syndrome (FCS) and SHTG.
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Fig. 4 | Effect of pegozafermin on hepatic steatosis. a, LS mean (ts.e.) percent
change from baseline to week 8 in liver fat fraction assessed by MRI-PDFF.

b, MRI-PDFF images depicting changes in liver fat fraction from representative
participants with elevated baseline liver fat fraction defined as >25%.

¢, Proportion of participants who achieved liver fat normalization (that s,

<5% by MRI-PDFF), >30% or >50% relative reductionin liver fat after 8 weeks. Data
are based on full analysis set population (defined as all randomized participants
who received at least one dose of study treatment, had baseline and at least one

postbaseline TG) and analyzed using MMRM or the van Elteren test for pooled
pegozafermin groups and Wilcoxon rank-sum test for individual pegozafermin
dose groups. nrepresents independent participants examined at baseline

and one postbaseline timepoint for liver fat graphs. All individual MRI-PDFF
images in b were generated as 384 x 288 mm and color corrected toacommon
color scale to allow direct comparison across images. MRI-PDFF, magnetic
resonance imaging whole liver proton density fat fraction; PBO, placebo; PGZ,
pegozafermin, QW, once weekly; Q2W, once every two weeks.

Early datasuggest that traditional ASO approaches may be associated
with safety concerns. For example, while volanesorsen (ASO APOC3
inhibitor) is approved in the EU for the treatment of FCS¥, it has not
gained FDA approval because of concerns regarding bleeding and
thrombocytopenia. In addition, Pfizer and lonis discontinued their
vupanorsen clinical program (ASO targeting ANGPTL3) because of
the modest effects on non-HDL-C and TG reduction and association
with dose-dependent increases in liver fat and liver enzymes*’. The
development of second-generation ASOs, such as olezarsen (APOC3
inhibitor), has been a major advancement, which is reflected in its
FDA fast-track designation for patients with FCS. siRNA agents also
appear promising, although some safety signals appear to be associ-
ated with these agents as well. Data from the SHASTA-2 trial evaluating
ARO-APOC3 for SHTG suggest that this agent may be associated with
increases in LDL-C, although data from the ARCHES-2 trial for mixed
dyslipidemia evaluating ARO-ANGPTL3 demonstrated a reduction in
LDL-C**?, Whether the differential effects on LDL-C are related to the
disparate baseline TG levels in the two populations or dependent on
the differencein gene targets remains unclear. Interestingly, both trials
reportedincreased HbAlcin the treatmentarm, particularly in patients
with baseline diabetes.

In the 8-week study reported here, pegozafermin substantially
reduced TG, non-HDL-C, ApoB and liver fat; increased HDL-C with

minimal change in LDL-C; and improved liver transaminases, all while
maintaining afavorable safety and tolerability profile. Taken together,
these data suggest that pegozafermin provides an overall metabolic
benefit with, as yet, no identified safety signals.

While patients with SHTG have an elevated risk for CV events,
the primary clinical risk in patients with TG > 500 mg dI is acute
pancreatitis, owing to saturation of, or impairment in, lipoprotein
lipase-mediated lipolysis. The consequence is the accumulation of
TG-rich particles that are hydrolyzed by pancreatic lipase, release of
freefatty acids and subsequent pro-inflammatory signalingin adjacent
pancreatic tissues®. Preclinical data suggest that FGF21 may have arole
inmodulating the inflammation and damage induced by experimental
pancreatitis**. Furthermore, FGF21 has been postulated to promote
B-cell survival and to protectisolated ratislets and insulin-producing
INS cells from glucolipotoxicity and cytokine-induced apoptosis*.

Valdivielso et al. demonstrated that elevated levels of chylomi-
crons are necessary to trigger acute pancreatitis in the setting of high
serum TGs*. Participants in the current study had markedly elevated
ApoB48, a specific marker of chylomicron particles, at baseline
(median range of 2.60-4.90 mg dI™) compared with healthy partici-
pants (median, 0.51 mg dI™), hyperlipidemic participants (median,
0.7 mg dI™) and participants with obesity (median, 0.82 mg dI™), put-
ting them at an increased risk for developing acute pancreatitis*.
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Table 2| Summary of safety and tolerability

Placebo (n=18) PGZ pooled (h=67) PGZ9mgQW PGZ18 mg QW PGZ27mg QW PGZ 36 mg Q2W
(n=12) (n=21) (n=18) (n=16)
TEAEs 9(50.0) 41(61.2) 7(58.3) 13(61.9) 14(77.8) 7(43.8)
Grade 1 (mild) 5(27.8) 22(32.8) 6 (50.0) 7(33.3) 6(33.3) 3(18.8)
Grade 2 (moderate) 4(22.2) 19 (28.4) 1(8.3) 6(28.6) 8(44.4) 4(25.0)
Grade >3 (severe) 0 0 0 0 0 0
Serious TEAEs 0 1(1.5) 0 0 1(5.6) 0
Hypertension 0 1(1.5) 0 0 1(5.6) (0]
TEAESs related to treatment 2(M.1) 23(34.3) 5(417) 6(28.6) 7(38.9) 5(31.3)
Serious TEAEs related to treatment O 0 0 0 0 0
TEAEs leading to treatment 0 4(6.0) 0 0 4(22.2) 0
discontinuation
Hypertension 0 1(1.5) 0 0 1(5.6) (0]
Abdominal pain 0 2(3.0) 0 0 2(1.1) 0
Nausea (0] 2(3.0) (0] 0 2(1.1) (0]
Vomiting 0 1(1.5) o] 0 1(5.6) 0
TEAESs reported by >5% in pooled PGZ groups
Nausea 0 9(13.4) 1(8.3) 1(4.8) 5(27.8) 2(12.5)
Diarrhea 1(5.6) 7(10.4) 2(16.7) 1(4.8) 4(22.2) (0]
Injection site reaction 0 6(9.0) 1(8.3) 2(9.5) 1(5.6) 2(12.5)
COVID-19 3(16.7) 4(6.0) (0] 3(14.3) 6] 1(6.3)
Injection site erythema 0 4(6.0) 0] 1(4.8) 2(M.1) 1(6.3)
Injection site pruritus 0 4(6.0) 1(8.3) 2(9.5) 1(5.6) (0]
Abdominal pain 0 3(4.5) 0 0 2(1.1) 1(6.3)

COVID-19, coronavirus disease-19; TEAE, treatment-emergent adverse event; PGZ, pegozafermin. Safety analysis set is defined as all participants who received at least one dose of
investigational product. The safety analysis set is summarized based on planned treatment. Four participants randomized to receive 9mg QW received 18 mg QW throughout the treatment;
these four participants were categorized in the actual treatment group of 18 mg QW in safety analysis. Three participants randomized to receive 27mg QW received 36 mg QW throughout the
treatment; these three participants were categorized in the planned treatment group of 27mg QW as it was the highest QW dose in the studly.

Pegozaferminreduced ApoB48 robustly (73% reduction for the 27-mg
weekly dose; Extended Data Table 2), suggesting an ability toimprove
clearance of chylomicrons and chylomicron remnants. Recently, Taski-
nen et al. demonstrated that patients with loss-of-function mutations
inAPOC3, whichincreases lipoprotein lipase activity, had lower plasma
concentrations of VLDL, IDL and ApoB48 particles”. CM-ApoB48 and
VLDL ApoB100 production rates were not affected, indicating that
enhanced remnant removal may be the predominant mechanism for
the observed reduction.

Pegozafermin demonstrated a robust 50% reduction of ApoC3 at
the27-mg dose, suggesting thatincreased lipoproteinlipase activity may
contributetothe observed ApoB48reduction.Indeed, post hocanalyses
assessing the correlation between percent change in TG and ApoC3 in
the pooled pegozafermin group at week 8 demonstrated a reasonable
correlationbetweenthe two (Pearsonr(linear correlation) = 0.87; Spear-
manr=0.80, with P<0.001), whichindicates that greater reductionsin
TG were accompanied by greater reductionsin ApoC3.

Current guidelines from the National Cholesterol Education
Program Adult Treatment Panel Ill recommend reducing TGs to
<500 mg dI'to prevent acute pancreatitis, with a secondary focus on
decreasing CVrisk. Data from alarge retrospective claims study have
demonstrated a lower incidence of clinical events for patients with
SHTG who had follow-up TG levels of <400 mg dI™, with significant
incidence rate ratios in patients with follow-up TGs of <300 mg dI™*
for pancreatitis, overall CV events, acute myocardial infarction, heart
failure, revascularization and acute coronary syndrome. However, the
greatest clinical benefit (overall more robustincidence rateratios and
additional significance in ischemic stroke) was seen when follow-up
levels were driven below 200 mg dI (ref. 31). Inthe current trial, 80% of

patientsreceiving pegozafermin (pooled data) were able to drive their
TG below 500 mg dI™, with 44% and 31% of participants receiving the
27-mgweekly dose achieving TG levels of <200 mg dI™ and <150 mg dI™,
respectively, suggesting that pegozafermin may favorably impact the
risk of acute pancreatitis and CV events.

Patients with SHTG often have metabolic comorbidities associated
with dyslipidemia and insulin resistance, such as obesity, metabolic
syndrome, T2DM and NAFLD, further increasing the risk of cardiovas-
cular morbidity and mortality. Dramaticincreases in obesity and T2DM
over the past decades have exacerbated the development of NAFLD,
making it a rising health concern in the United States and globally.
NAFLD is currently the most common form of chronic liver disease in
the United States and is often considered the hepatic manifestation of
metabolicsyndrome, a patient population that frequently suffers from
atherogenic dyslipidemia. Animportant finding of the present study
was the prevalence of liver fat in this population with SHTG—-100% of
patients who underwent MRI-PDFF screening had baseline hepatic
steatosis, as defined by >5% liver fat (range 6.2-39.2%). Interestingly,
baseline MRI-PDFF values did not correlate with baseline TG values,
although every patient tested who had a baseline fasting TG level of
>500 mg dI™ had greater than 5% hepatic steatosis.

Pegozafermin therapy demonstrated significant reductionsin fat
accumulation in the liver, hitting key reduction targets of >30% and
>50% in 88% and 41% of participants, respectively. These are impor-
tant thresholds asit has been established in the literature that a>30%
relative reductionin MRI-PDFF is associated with histologic response
(categorized as aresponder) and that a >50% relative reduction in
MRI-PDFF evokes a substantially higher histologic response (defined
asasuper responder)*. Inaddition to the strong association of hepatic
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steatosis and histology, the presence of fatty liver has also been asso-
ciated with more severe acute pancreatitis which can lead to a higher
incidence of local complications, persistent organ failure and mortality
regardless of underlying etiology**°. More recently, Wu et al. reported
that hyperlipidemia pancreatitis had the highestincidence of NAFLD
(65%) and that the severity of acute pancreatitis, incidence of systemic
inflammatory response syndrome and organ failure were higher in
patients with NAFLD versus a non-NAFLD group®.

Pegozafermin treatment was able to normalize liver fat to <5%in
24% of participants in just 8 weeks. The data presented here report
asignificant reduction in quantified liver fat with a treatment tar-
geting TG-rich lipoproteins in SHTG and suggest a potential benefit
for lowering the risk of severe acute pancreatitis. The mechanism by
which pegozaferminlowers liver fat remains to be fully characterized.
Based on preclinical data in hepatocytes, FGF21 is thought to affect
hepatic steatosis by modulating AMPK phosphorylation to regulate
lipid accumulation, reducing sterol regulatory element-binding tran-
scription factor1(SREBFI1) toinhibitlipid synthesis, increasing PPAR«
mRNA and PPARa translocation into the nucleus to impact fatty acid
oxidation and promoting lipid transport and secretion of VLDL?. In
addition, FGF21appears toincrease hepatic expression of LDLR, which
functions not only to clear VLDL and LDL from the circulatory system
but also to promote the post-translational degradation of ApoB to
subsequently reduce secretion of VLDL particles”. In adipose tissue,
FGF21accelerates TRL turnover asaresult of activating brown adipose
tissue and browning of white adipose tissue’**>. Inaddition, FGF21 has
beenshownto suppress adipose tissue lipolysis, increase adiponectin
levels and decrease insulin resistance which also may impact hepatic
steatosis'®**. Overall, the safety and tolerability profiles of pegoza-
fermin were consistent with previous data, with mild-to-moderate
gastrointestinal disturbance being the most common TEAEs**?**. There
were no serious TEAEs related to the study drug. One limitation of this
studyisthelack of power to assess clinical events, such as pancreatitis,
liver failure or cardiovascular endpoints. Another is that the majority
of participants were White men, which may limit the generalizability of
the data. While we acknowledge that fibrate use was likely underrepre-
sented in the study, our overall utilization patterns are very similar to
other reported real-world data in patients with SHTG . Further safety
andtolerability datafrom alonger period of drug exposure at the target
dose are necessary.

Insummary, the FGF21analog pegozafermin substantially reduced
atherogenic lipoproteins, ApoC3 and liver fat in patients with SHTG
and has the potential to positively impact other aspects of metabolic
dysregulation.Indeed, these ‘metabolic patients’ are likely to benefit the
most froma therapy that can function as a metabolic regulator across
multiple comorbidities. If these findings are confirmed inan appropri-
ately powered phase 3 trial, pegozafermin may be useful to treat SHTG
and simultaneously address several other cardiometabolic risk factors.
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Methods

Trial design

The ENTRIGUE trial was a randomized, double-blind, placebo-
controlled, dose-ranging, phase 2 trial designed to assess the efficacy,
safety, and tolerability of pegozafermin administered subcutaneously
QW or Q2Win participants with SHTG. Participants with screening fast-
ing TG =500 mg dI™* (5.6 mmol 1) and <2,000 mg dI™* (22.6 mmol ™))
were eligible to enroll regardless of background LMT of statins, pre-
scription omega-3 fatty acids and fibrates (fibrate expansion cohort
only). The sex of participants, which was determined by self-report,
was not considered in the study design.

Participants were enrolled into one of the following two cohorts:
(1) main study cohort (could not be on concurrent fibrate therapy)
or (2) fibrate expansion cohort. The fibrate expansion cohort was
initiated as a protocol amendment (v2.0) after the start of the study
to evaluate pegozafermin in participants on stable fibrate therapy, as
these medications are commonly used to treat SHTG. The main study
cohort was randomized 1:1:1:1:1to one of the four doses of pegozafer-
min (9 mg QW, 18 mg QW, 27 mg QW or 36 mg Q2W) or placebo, and the
fibrate cohort wasrandomized 1:1to either pegozafermin 27 mg QW or
placebo QW for 8 weeks (Extended Data Fig. 1). All participants were
stratified by TG level (<750 mg dl™ or 2750 mg dI™ (8.5 mmol 1)), with
additional stratificationin the main cohort by whether they were taking
background therapy. An MRI-PDFF sub-study was initiated at sites able
to perform MRI-PDFF imaging as participantsin the fibrate expansion
cohortwere required to have MRI-PDFF > 6.0% at enrollment. A total of
24 participants (six fromthe fibrate expansion cohort) received base-
line MRI-PDFF measurements, of whom 23 completed a follow-up scan
attheend of the study period. After completing the 8-week treatment
period, all participants underwent a 4-week safety follow-up period.

Participants were required to fast for 12-14 h and abstain from
alcohol for 48 h before each lipid assessment throughout the study.
Followingalifestyle stabilization period (4 weeks if on stable approved
LMT; up to 6 weeksif washing outineligible LMT), a~2-week qualifica-
tion period occurred consisting of two fasting TG assessments at least
1week apart. If mean TG levels from these two laboratory evaluations
were not within the inclusion range, an additional third assessment
was collected at least 1 week apart from the previous assessment. The
mean TG value from the last two assessments served as TG qualifica-
tion for the study and was the basis for participant TG stratification
atrandomization. Exclusion criteria included uncontrolled or recent
diagnosis of hypertension, uncontrolled or recent diagnosis of T2DM
within 6 months of screening, HbAlc > 9.5%, BMI > 45 kg m~or cardio-
vascular or cerebrovascular disease.

The trial was conducted at 50 clinical sites in the United States,
Hungary, Poland and the Czech Republic from September 2020 to
June 2022 (Supplementary Note for a list of investigators). The trial
was approved by the institutional review board or ethics committee
at each site. Participants provided written informed consent. The
sponsor (89bio, Inc.) designed and executed the study in collaboration
with the academic authors and oversaw the clinical research organiza-
tions that performed site monitoring, data collection and analysis. All
authorshad access totrial data, participated in the preparation of the
manuscript and had responsibility for the data and analyses.

Study outcomes

The study objectives and endpoints were similar for the main study
and fibrate cohorts. Given the small number of patients enrolled in
the fibrate cohort (n = 6), data were pooled and presented for both
cohorts. The primary efficacy endpoint was the percentage change
in serum TGs from baseline to week 8. Secondary efficacy endpoints
includedselect serumlipids and lipoproteins, metabolic markers and
changesin liver fat content as assessed by MRI-PDFF. Safety endpoints
included overall safety and tolerability assessments, liver function
markers and immunogenicity.

Baseline TG level was defined as the average of randomization day
assessment collected predose and the preceding two lipid-qualifying
assessments collected during the TG qualifying period. The TG value at
week 8 was defined as the average of TG values at week 7and week 8. In
case of missing TG values at week 7 or 8, the non-missing result was used
asthe week 8 TG value. Responder analysis of TG reduction at various
threshold levels was performed, and the proportion of participants
with TG normalization (<150 mg dI™) was also analyzed.

Statistical analysis

The study was designed to have at least 86% power to detect a 45%
differencein TG between each of the pegozafermin arms and placebo
groups, assuming 50% reduction in pegozafermin dose groups and 5%
reduction in the placebo group. Both pooled pegozafermin from all
dose groups and individual pegozafermin dose groups were compared
withplacebo. All analyses were performed at atwo-sided alevel of 0.05,
without adjustment for multiplicity, and Cls were two-sided (95%).
Summary descriptive statistics were used to present demographic
and baseline characteristics, safety endpoints and pharmacodynamic
parameters.

Efficacy analyses were conducted with the full analysis set, which
included patients with at least one postbaseline TG level. Normality test
was performed and if normality was severely violated, then nonpara-
metrictests were performed. A prespecified QQ plot suggested that the
distribution of TG data was highly skewed and deviated from the nor-
mality assumption required for the mixed models for repeated meas-
ures (MMRM) method. Therefore, the primary efficacy analysis was
performed usinganonparametric van Elterentest, stratified by baseline
TGleveland background lipid therapy, to test the treatment difference
using pooled data. The location shift estimate and Hodges-Lehmann
two-tailed 95% CI are presented. A comparison between the indi-
vidual pegozafermin dose group and placebo used the unstratified
Wilcoxon rank-sum test due to low sample size. If the number of par-
ticipants within any subgroup was too low for meaningful comparison
(n<6), only descriptive analysis was performed. Placebo-corrected
change was defined as the difference in the change from baseline in a
pegozafermin dose group and the change from baseline in the placebo
group. Eachweek-8 value was defined as the average of the week-7 value,
the week-8 value and any early termination values that fell within the
analysis window.

Secondary efficacy endpoints were analyzed by MMRM. If the
mixed model assumption was severely violated, nonparametric meth-
ods were used for the analysis. The proportion of participants with
TG <500 mg dI™' at week 8 was analyzed using stratified Cochran-
Mantel-Haenszel method using patients with both baseline and week
8 TGresults. Unstratified chi-squared test was performed for compari-
sons between placebo and the individual pegozafermin dose group.
Statistical analysis was performed using SAS, v9.4 or later.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

The datasets generated and/or analyzed during the current study are
not publicly available due to proprietary considerations. Datarequests
pertaining to the manuscript may be made to the corresponding author
and will be reviewed individually. All data will be shared in aggregate
formasindividual participant-level dataare subject to patient privacy
and prohibited from disclosure.
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Extended Data Fig. 1| Study design. Study design showing the main study
and fibrate cohorts as randomized. The 6-week screening period consisted of
a4-week medication/lifestyle stabilization period followed by a 1- to 2-week

MRI-PDFF

TG qualification period. EOS, end of study; EOT, end of treatment; MRI-PDFF,
magnetic resonance imaging whole liver proton density fat fraction; TG,
triglycerides; QW, once weekly; Q2W, once every 2 weeks.
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Extended Data Fig. 2 | Effect of pegozafermin on serum TGs by subgroup. Shown are the 95% Cls for median differences. If the percentage of participants withina
subgroup was less than 33% of the overall cohort (n < 6), only descriptive analysis is presented. LMT, lipid modifying therapy; PGZ, pegozafermin.
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Fat
Fraction

Extended Data Fig. 3| MRI-PDFF imaging. MRI-PDFF images depicting liver fat fraction at baseline and at follow-up (-day 57) in all participants with available data
(23 out of 24). Images were generated using acommon color-scale for all participants.
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Extended Data Fig. 4 | Waterfall plot. Waterfall plot showing the effect of within +7 days of last dose of study drug, participants noted in asterisks (*) had
pegozafermin on liver fat fraction assessed via MRI-PDFF. Data presented for follow-up MRI-PDFF performed >21 days from date of last dose. The dashed
individual participants showing relative change in liver fat from baseline to week line represents a30% reduction in liver fat which is commonly used to denote a
8. Per protocol, the week 8 follow-up MRI-PDFF assessment was to be completed meaningful change.
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Extended Data Table 1| Population analysis set

Population Definition n (%)
Screened Analysis Set All participants who signed informed consent underwent screening. 489
Randomized Analysis Set All participants in screened analysis set who were assigned a randomization number in the study. 86 (100%)

All randomized participants who received at least 1 dose of investigational product, had a baseline, and at

Full Analysis Set least 1 post-baseline TG measurement, not including end-of-study visit.

Safety Analysis Set All participants who received at least 1 dose of investigational product.

MRI-PDFF Analysis Set All participants in the Full Analysis Set who had baseline and a follow up MRI-PDFF assessment.

82 (95.3%)

85 (98.8%)

23 (26.7%)

MRI-PDFF, magnetic resonance imaging whole liver proton density fat fraction; TG, triglyceride.
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Extended Data Table 2 | Effect of pegozafermin on serum lipids

PGZ PGZ PGZ PGZ PGZ
Placebo Pooled 9mg QW 18mg QW 27mg QW 36mg Q2w
(n=17) (n=65) (n=16) (n=17) (n=16) (n=16)

Total cholesterol

Mean baseline (mg/dL) 247.04 237.47 246.89 230.46 232.84 240.13

Mean week 8 (mg/dL) 235.53 199.84 211.25 184.13 186.87 216.31

% Mean change from baseline -2.10 -13.43 -10.43 -17.21 -19.66 -6.83
LDL particle size

Mean baseline (nm) 19.79 19.79 19.87 19.69 19.86 19.73

Mean week 8 (nm) 19.59 20.06 20.07 19.79 20.55 19.81

% Mean change from baseline -1.18 1.40 1.27 0.45 3.52 0.40
LDL particle number

Mean baseline (nmol/L) 1533.16 1653.29 1656.31 1675.73 1789.67 1501.38

Mean week 8 (nmol/L) 1515.94 1605.57 1650.73 1522.87 1764.13 1492.13

% Mean change from baseline 5.49 4.54 13.04 -8.40 1.38 9.83
TRL-C

Mean baseline (mg/dL) 109.0 104.2 101.7 109.2 95.5 109.6

Mean week 8 (mg/dL) 107.1 67.7 63.0 61.8 47.5 96.8

% Mean change from baseline 71 -29.2 -38.2 -31.6 -45.3 -6.4
VLDL cholesterol

Median baseline (mg/dL) 107.25 96.0 103.50 96.0 93.75 100.75

Median week 8 (mg/dL) 97.0 54.0 54.00 45.0 34.0 87.0

% Median change from baseline -0.41 -47.96 -47.86 -57.40 -57.98 -16.67
VLDL triglycerides

Median baseline (mg/dL) 433.25 538.0 514.0 514.5 581.0 556.75

Median week 8 (mg/dL) 424.5 219.0 204.50 191.50 156.0 486.50

% Median change from baseline -0.85 -58.50 -60.35 -63.51 -67.83 -26.03
Lipoprotein (a)

Median baseline (nmol/L) 19.50 12.50 13.75 7.0 12.33 28.50

Median week 8 (nmol/L) 14.0 17.0 20.0 9.0 23.0 42.0

% Median change from baseline -1.09 39.49 50.21 23.44 27.87 43.17
Apoliporotein B48

Median baseline (mg/dL) 2.60 3.76 3.02 4.07 4.90 3.61

Median week 8 (mg/dL) 2.05 1.69 1.63 1.79 1.36 2.85

% Median change from baseline -6.57 -58.20 -57.85 -65.43 -72.52 -10.62
Free fatty acids

Median baseline (mmol/L) 0.58 0.55 0.46 0.55 0.57 0.56

Median week 8 (mmol/L) 0.51 0.54 0.63 0.56 0.49 0.54

% Median change from baseline -17.45 -3.97 12.93 -5.43 -8.83 -2.87

LDL, low-density lipoprotein; PGZ, pegozafermin; QW, once-weekly; Q2W, once every 2 weeks; VLDL, very-low-density lipoprotein.

Data are based on the full analysis set. Nonparametric methods were used for data that were highly skewed and did not meet normality assumptions.
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Extended Data Table 3 | Effect of pegozafermin on markers of liver health and inflammation

PGZ PGZ PGZ PGZ PGZ
Placebo Pooled 9mg QW 18mg QW 27mg QW  36mg Q2W
(n=17) (n=65) (n=16) (n=17) (n=16) (n=16)
AST
Mean baseline, mg/dL 23.71 24.80 26.69 27.65 24.06 20.63
Mean week 8, mg/dL 23.65 19.65 20.06 19.25 20.53 18.81
% Mean change from baseline 1.45 -11.10 -12.62 -11.16 -15.94 -4.99
ALT
Mean baseline, mg/dL 28.35 33.66 36.25 36.94 32.06 29.19
Mean week 8, mg/dL 28.71 28.98 29.81 32.81 24.60 28.44
% Mean change from baseline 2.56 -4.78 -4.66 -1.86 -17.62 4.22
hsCRP
Median baseline, mg/dL 4.30 2.40 3.15 1.40 2.50 2.80
Median week 8, mg/dL 3.60 210 3.05 1.70 1.70 1.90
% Median change from baseline -1.10 -21.43 0.00 15.62 -37.04 -28.21

ALT, alanine aminotransferase; AST, aspartate aminotransferase, hsCRP, high-sensitivity C-reactive protein; PGZ, pegozafermin; QW, once-weekly; Q2W, once every 2 weeks

Data are based on the full analysis set. Nonparametric methods were used for data that were highly skewed and did not meet normality assumptions.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a | Confirmed
The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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XOO X X XX X XX

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.
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Data collection  RAVE EDC

Data analysis SAS 9.4

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy

The datasets generated and/or analyzed during the current study are not publicly available due to proprietary considerations. Limited data may be available from
the corresponding author on reasonable request.




Human research participants

Policy information about studies involving human research participants and Sex and Gender in Research.

Reporting on sex and gender Males and females based on their biologic sex were enrolled. Due to safety concerns and need for highly effective birth
control, the informed consent required agreement to utilize such methods based on ability to become or cause pregnancy.
Baseline characteristics were descriptive using biologic sex, and a subset analysis was completed for the primary endpoint
based on them.

Population characteristics Male and Females (non-pregnant, non-nursing), ages 21-<=75 yrs of age
Recruitment Participants were enrolled in 50 sites across 4 countries by Principal Investigators. Sites were routinely monitored to ensure

ICH GCP guidelines were followed, including data integrity and protection of subjects' rights and safety. Site employees or
their family members were not allowed to participate in the study. Subjects' participation in the study was voluntary.
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Ethics oversight The trial was conducted at 50 clinical sites in the United states, Hungary, Poland, and the Czech Republic from September
2020 to June 2022. The trial was approved by the Institutional Review Board or Ethics Committee at each site.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.
Sample size The study was designed to have at least 86% power to detect a 45% difference in TGs between each of the pegozafermin arms and placebo

group, assuming 50% reduction in pegozafermin arms and 5% reduction in the placebo group. The planned sample size was 90 for the main
cohort and 36 for the fibrate cohort.

Data exclusions  The efficacy analysis used the full analysis set, which included all randomized subjects who were treated, had baseline and at least one post-
baseline TG value. Safety analysis included all subjects who received at least one dose of study drug.

Replication A data management plan was put in place to ensure data integrity and data/output was QC'd by the CRO and Sponsor Biometrics groups. A
statistical analysis plan outlined the statistical methodology, including procedures that would account for missing, unused, or spurious data,

was finalized and approved prior to the database lock.

Randomization  The sample size was allocated equally to the placebo and each of the dose groups. The randomization was stratified by the TG level (<=750 or
> 750 mg/dL) and the use of background LMT.

Blinding The treatment assignment was blinded to the sponsor, investigator, and the patient until the final database lock completion.
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system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.
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Clinical trial registration NCT04541186
Study protocol Included as part of manuscript submission

Data collection The trial was conducted at 50 clinical sites in the United States, Hungary, Poland, and the Czech Republic from September 2020 to
June 2022. The trial was approved by the Institutional Review Board or Ethics Committee at each site.

Outcomes The primary efficacy endpoint of the study was percentage change in serum TG from baseline to week 8. Secondary efficacy
endpoints included effect of PGZ over 8 weeks on select serum lipids and lipoproteins (i.e. proportion of subjects achieving TG<500
mg/dL; percent change in VLDL-C, LDL-C, non-HDL-C, VLDL-TG, ApoB, RLP-C and hsCRP), change in metabolic markers (fasting plasma
glucose, adiponectin, and body weight), pharmacokinetics of PGZ, and change in liver fat content as assessed by MRI-PDFF

The primary efficacy analysis was planned to use a mixed model with repeated measures (MMRM), which included the treatment
group, baseline TG values, background therapy use, visit, visit and treatment interactions. Because the model assumption of the
MMRM method was violated, per the SAP, the non-parametric van Elteren test stratified by baseline TG level and background lipid
therapy was used to test the treatment difference using pooled data. The location shift estimate, and Hodges-Lehmann 2-tailed 95%
Cl was presented. Secondary efficacy endpoints were analyzed via MMRM or non-parametric method similar to primary endpoint or
via ANCOVA, as appropriate(e.g., for parameters that only have one post-baseline measurement, with treatment and background
therapy as factors and baseline value as covariate).
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