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To the Editor:

The development and progression of metabolic dysfunction—associated fatty liver
disease (MAFLD) has a strong genetic component, the most robust of which is a
single-nucleotide polymorphism (SNP) rs738409 (1148M) in the gene encoding
patatin-like phospholipase domain—containing 3 (PNPLA3). Homozygosity for the
PNPLAS3 risk allele is associated not only with liver fat accumulation but also with
susceptibility to steatohepatitis, fibrosis, cirrhosis, and hepatocellular carcinoma:

JNJ-75220795 (also known as ARO-PNPLA3) is a hepatocyte-targeted N-
acetylgalactosamine (GalNac)—conjugated small interfering RNA (siRNA) against
PNPLA3 that is under development as a precision medicine for the treatment of
metabolic dysfunction—associated steatohepatitis associated with the 1148M variant.
In preclinical studies, JNJ-75220795 was shown to selectively target PNPLA3
messenger RNA (mRNA) (Table S1 in the Supplementary Appendix, available with
the full text of this letter at NEJM.org) and to produce a profound (70% decrease from
the baseline value) and sustained (=1 month after the administration of a single dose)
decrease in PNPLA3 mRNA expression in the hepatocytes of nonhuman primates
(Fig. S2). The safety, pharmacokinetics, and pharmacodynamics of JNJ-75220795
were evaluated in two phase 1, double-blind, placebo-controlled trials involving
homozygous and heterozygous carriers of the PNPLA3 1148M variant that were
conducted in the United States (trial 1, a first-in-human trial) and in Japan (trial 2).
The trial protocols are available at NEJM.org.

A total of 64 participants (31 homozygous and 24 heterozygous participants in trial 1
and 9 homozygous participants in trial 2) were randomly assigned to receive a single
subcutaneous injection of JNJ-75220795 (45 participants) or placebo (19
participants) and were then followed for 24 weeks to monitor safety, side effects, and
liver fat reduction, as measured by magnetic resonance imaging—derived proton
density fat fraction. INJ-75220795 was administered at escalating doses in trial 1 (10
to 400 mg) and at a single dose level (75 mgq) in trial 2. In trial 1, 93% of the
participants were Hispanic or Latino, which was expected given the high prevalence
of the PNPLAS risk allele in the Hispanic population,t and most participants in both
trials were overweight or obese and had liver steatosis (Tables S2 and S3). The
pharmacokinetic measurements of JNJ-75220795 increased approximately
proportionally with increasing doses and were compatible with efficient and rapid liver
uptake (Table S5).

Among homozygous participants in trial 1, a single administration of JNJ-75220795
at a dose of 75 mg, 200 mg, or 400 mg led to apparent dose-dependent decreases in
liver fat content of up to 46% at 12 weeks with the highest dose (Figure 1 and Tables
S6 and S7). The decrease in liver fat content was already apparent at the first
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postdose measurement (i.e., 6 weeks) and was sustained for at least 24 weeks after
the dose was administered (Figure 1). The results at the 75-mg dose level were
confirmed in trial 2. In trial 1, no effect on liver fat content was observed in the low-
dose cohorts (10 mg and 25 mg) (Table S6) or in heterozygous participants at any of
the doses studied (i.e., 75 mg, 200 mg, and 400 mg) (Fig. S4). JNJ-75220795 did not
cause clinically meaningful changes or trends in any of the monitored safety
measures, including adverse events, laboratory values, electrocardiographic findings,
or physical examinations (Tables S8, S9, and S10 and Figs. S9, S10, and S11).

The results of two phase 1 trials suggest that a single dose of a GalNAc-conjugated
PNPLA3 siRNA reduced liver fat content in humans homozygous for the PNPLA3
1148M variant. These findings provide proof-of-concept for JNJ-75220795 as a
precision-medicine approach for PNPLA3 1148M homozygous patients. Future
studies are needed to assess potential histologic and long-term therapeutic benefit in
homozygous patients with MAFLD.

ZXOAIO

Q¢ yvwoTtdv, otnv aimorraBoyéveia TnG MASLD TrepIAauBAvVOVTAl KAl Ol YEVETIKEG
MeTaAAQYEG, TTOU avaoTéEANouUV Tov evdonTmaTtikd PETAROAICHO Twv AMmdiwv, 6TTwG ol
pMeTaAAayEG Tou TMBSF2 kal Tou MBOATY7 1) o TToOAUpop@Iopog 1148M Tou yovidiou
Tou Kwdlkotrolei TNV wa@oAirdon PNPLA3 (patatin-like phospholipase domain—
containing 3), TToU aTTETEAECE KAl TO AVTIKEIUEVO TwV OUO PEAETWYV, TTOU AVAQEPOVTAI
OTO OUYKEKPIUEVO «Letter to the Editor”.

H yovidiakr Bepartreia pe Tn xprion pikpwv TTapeuBarlopevwv RNA (SiRNAS), TTapoT
EKTOC KAIVIKOU TTAQICiOU OTnV TTapouca gacn 6oov agopd Tnv MASLD, atroteAei pia
eATIdoQOpa TTpocéyyion oe diIdgopa vooruata TTavw ammd duo dekaeTieg PETA TNV
avaKGAUWn TOU KATOAUTIKOU PNXaviopou 8pdaong toug. KAIVIKEG eQapUOYEG €XOuvV
non eykpiBei yia voonuarta, OTTwg n o&gia NIATIKA TTopuUPid, N APUAOELIdwaon
oQeIAOEVN OTNV TPAVOBUPETIVN Kal n uTTEpXoAnoTEPOAaIyia.

H Oduvarétnta Bepatreiag TG NTATIKAG OTEATWONG ME TN XOPHYNON EVECINWY
OKEUOOUATWY ava HEPIKEG €BOOUADEG 1 PAVEG OTNV OUAdA TWV OPOUYWTWY WG
TTPOG TO yovidlo 1148M civai 181aiTepa evdia@épouca, TTapd Tnv TTOAU TTPWIUN @Aon
Twv PeAeTwv.. Mével va atmmodeixBei n uwnAnl aTTOTEAECUATIKOTNTA, N MOKPOXPOVIa
o1aTAPENCN TWV ATTOTEAEOUATWY Kal N XAPNAR ouxvoTnTa TIOPEVEPYEIWYV  OF
MEYOAUTEPEG TTOAUKEVTPIKEG PEAETEG, TTOU Ba TTEPIAAUBAVOUV aoBEVEIG pE DIAPOPETIKG
XOPOKTNPIOTIKG.
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