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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) and, more specifically,
nonalcoholic steatohepatitis (NASH) are the leading causes of liver
disease in the Western world (1), with NAFLD affecting about 25%
of adults and NASH between 1.5 and 6.5% of adults globally (2).
Currently, a clinical diagnosis of NASH is established when a liver
biopsy exhibits steatosis (the accumulation of fat in the liver), inflammation, and cytological ballooning of liver hepatocytes (3), typically
accompanied by some degree of fibrosis (4). NASH can progress
with increasing degrees of fibrosis, at times leading to adverse clinical
sequelae such as cirrhosis (5) and hepatocellular carcinoma (HCC)
(6). The pathophysiology of NASH involves steatosis, inflammation,
and, ultimately, hepatocyte injury and death (4). Steatosis is a key factor
in the etiology of NASH (4) and is a potential target for therapeutic
intervention.
Alterations in lipid metabolism have been hypothesized to
contribute to the molecular pathogenesis of NAFLD and NASH (7).
Diacylglycerol (DAG) acyltransferases (DGATs) catalyze the terminal
step in the synthesis of triacylglycerol through the esterification of
fatty acyl–coenzyme A (CoA) to DAG (8). In mammals, two structurally
unrelated DGAT enzymes, DGAT1 and DGAT2, have been characterized:
DGAT1 is expressed abundantly in the intestine, where it plays a
critical role in the absorption of dietary lipids (9), whereas DGAT2
is found in the liver and adipose tissue (9) and, unlike DGAT1,
exhibits high substrate specificity for DAG (10). We have previously
shown that pharmacologic blockade of DGAT2 with a selective
inhibitor ameliorated hepatic steatosis and improved the circulating
lipoprotein profile in low-density lipoprotein receptor knockout
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mice (11), consistent with independent studies of suppression of
DGAT2 in genetic and dietary models of metabolic diseases (12–15).
PF-06427878 is an orally bioavailable, potent, and selective
DGAT2 inhibitor, the discovery of which has been reported previously
(16). We hypothesized that DGAT2 inhibition by PF-06427878
would result in antisteatotic, anti-inflammatory, and antifibrotic
effects in murine models. Here, we describe experiments using
PF-06427878 in nonclinical models of NAFLD and NASH and
characterize the spectrum of effects by quantifying hepatic lipid
burden, inflammatory histologic features, stellate cell activation,
and extracellular matrix deposition. Furthermore, to assess the
therapeutic potential of this mechanism, we investigated whether
treatment with PF-06427878 would alter clinically important hepatic
biomarkers and liver fat in healthy adults.
RESULTS

Nonclinical characterization of PF-06427878
In vitro characterization of PF-06427878
We determined the in vitro potency of PF-06427878 (the structure
of which is shown in fig. S1) for inhibition of DGAT2 by monitoring
the incorporation of [1-14C]decanoyl-CoA into [1-14C]tridecanoylglycerol in the presence of 1-2-didecanoyl-sn-glycerol and recombinant
DGAT2. In this setting, PF-06427878 inhibited human and rat DGAT2
with a half maximal inhibitory concentration (IC50) of 99 and 202 nM,
respectively. We assessed the selectivity of PF-06427878 over related
acyltransferases, specifically human DGAT1, mouse monoacylglycerol
acyltransferase 1 (MGAT1), and human MGAT2 and MGAT3 as
described elsewhere (11). PF-06427878 demonstrated greater than
470-fold selectivity for DGAT2 over related acyltransferases.
To evaluate the functional effects of PF-06427878 on lipid synthesis
in hepatocytes, [14C]glycerol incorporation into triglyceride (TG)
was monitored in primary cultures of human hepatocytes. In human
hepatocytes, the primary DGAT responsible for TG production
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Nonalcoholic steatohepatitis (NASH) is characterized by the accumulation of hepatocyte triglycerides, the synthesis
of which is catalyzed by diacylglycerol acyltransferases (DGATs). Here, we investigate DGAT2 as a potential therapeutic
target using an orally administered, selective DGAT2 inhibitor, PF-06427878. Treatment with PF-06427878 resulted
in the reduction of hepatic and circulating plasma triglyceride concentrations and decreased lipogenic gene
expression in rats maintained on a Western-type diet. In a mouse model of NASH, histological improvements in
steatosis, ballooning, and fibrosis were evident in the livers of animals receiving PF-06427878 compared with
mice treated with vehicle alone. We extended these nonclinical studies to two phase 1 studies in humans
[NCT02855177 (n = 24) and NCT02391623 (n = 39; n = 38 completed)] and observed that PF-06427878 was well
tolerated and influenced markers of liver function (alanine aminotransferase, aspartate aminotransferase, alkaline
phosphatase, and total bilirubin) in healthy adults, with statistically significant reductions from baseline at day 14 in
participants treated with PF-06427878 1500 milligrams per day (P < 0.05). Moreover, magnetic resonance imaging
using proton density fat fraction showed that PF-06427878 1500 milligrams per day reduced hepatic steatosis in
healthy adult participants. Our findings highlight DGAT2 inhibition by a small, potent, selective compound as a
potential therapeutic approach for the treatment of NASH.
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211 ± 32 mg/dl per hour and 537 ± 80 mg/dl per hour in PF-06427878–
and vehicle-treated animals, respectively. This represents a 56% reduction in VLDL-TG secretion rate after treatment with PF-06427878
relative to vehicle. As expected, the MTP inhibitor CP-346086 completely
blocked hepatic VLDL secretion (Fig. 1D) (20). These data demonstrate
that inhibition of DGAT2 with PF-06427878 results in the suppression
of hepatic VLDL-TG output.
Because excessive accumulation of lipid in the liver has been
postulated to be a prerequisite for the development of NASH (4), we
also evaluated the effects of PF-06427878 on the development of
NASH using the STAM NASH-HCC mouse model. In this model,
NASH is induced in male mice by a single subcutaneous injection of
streptozotocin 2 days after birth, followed by maintenance on a
high-fat diet (HFD) from 4 weeks of age. These mice progressively
develop hepatic steatosis and inflammation, hepatocellular ballooning
and degeneration, fibrosis, and, ultimately, HCC (21). From 5 weeks
of age, mice were orally administered PF-06427878 at 2 mg/kg BID
(4 mg/kg per day) or 20 mg/kg BID (40 mg/kg per day) or vehicle
alone and euthanized at 9 weeks of age. There were no significant
differences in mean liver-to-body weight ratio between animals
treated with PF-06427878 at 2 or 20 mg/kg BID or vehicle alone
(means ± SEM, 6.4 ± 0.11, 6.5 ± 0.32, and 6.5 ± 0.28, respectively;
P > 0.05).
Treatment of mice with PF-06427878 significantly improved
steatosis and hepatocellular ballooning (P < 0.05) and suggested a
decrease in lobular inflammation (Fig. 2A). As a result, the NAFLD
activity score (the sum of steatosis, hepatocellular ballooning, and
lobular inflammation scores) (22) was significantly reduced in
animals treated with PF-06427878 at 2 mg/kg BID (2.3 ± 0.35;
P < 0.001) and 20 mg/kg BID (1.5 ± 0.32; P < 0.001) compared with
animals receiving vehicle (5.3 ± 0.32) (Fig. 2B). In addition, treatment
with PF-06427878 reduced collagen deposition as determined by
Sirius red staining (Fig. 2C). Thus, the percentage of fibrotic area
was significantly decreased with PF-06427878 at both 2 mg/kg BID
(0.38% ± 0.07; P < 0.001) and 20 mg/kg BID (0.68% ± 0.15; P < 0.01)
compared with vehicle (1.36% ± 0.18). Consistent with observations
in the WTD-fed rats, PF-06427878 treatment reduced the expression
of multiple lipogenic genes, including Srebp1c, Acc1, Fasn, Scd1, and
Pnpla3 in the STAM model (Fig. 2D).
To further investigate the molecular mechanisms underlying the
histopathological improvements outlined above, we profiled the
expression of genes involved in hepatic stellate cell activation and
regulation of fibrosis [transforming growth factor– (Tgfb) and
interferon- (Ifng)] (23), extracellular matrix deposition and remodeling
[collagen type I 2 chain (Col1a2) and matrix metallopeptidase 2
(Mmp2)] (23, 24), as well as a marker of stellate cell activation [actin 2,
smooth muscle (Acta2)] (25). In agreement with the reductions in
Sirius red staining of the liver, the expression of the gene encoding
Col1a2 was significantly reduced after PF-06427878 treatment
(P < 0.05; Fig. 2E). In addition, PF-06427878 treatment significantly
increased the expression of Ifng (P < 0.05; Fig. 2E), which is notable
because interferon- has been previously reported to block extracellular
matrix deposition in a rat liver model of fibrosis (26). There were no
significant changes in the expression of genes encoding Acta2 or
profibrogenic cytokine Tgfb (P > 0.05; Fig. 2E).
When the effects of PF-06427878 on fasting plasma lipids
were evaluated, PF-06427878 treatment significantly reduced total
cholesterol (TC) concentrations, compared with vehicle (P < 0.05;
table S1). There was a numerical increase in -hydroxybutyric acid
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is DGAT1 (11). To monitor DGAT2 activity, we added a selective
DGAT1 inhibitor (PF-04620110) to the culture media to completely
inhibit endogenous DGAT1 activity. In this setting, PF-06427878
inhibited human DGAT2 with an IC50 of 11.6 ± 1.3 nM (Table 1).
In vivo characterization of PF-06427878
To test the efficacy of PF-06427878 in vivo, we maintained male
Sprague-Dawley rats (n = 56) on a Western-type diet (WTD) [0.21%
(w/w) cholesterol and 40% kcal fat] or standard laboratory chow for
14 days and then orally administered PF-06427878 [0.1 to 30 mg/kg
twice daily (BID)] or vehicle alone for 7 days. Compared with
animals maintained on standard laboratory chow, animals fed a
WTD exhibited increased concentrations of hepatic TGs (2.8-fold;
P < 0.001; Fig. 1A) and circulating plasma TGs (2.7-fold; P < 0.001;
Fig. 1B), whereas treatment of WTD-fed rats with PF-06427878
resulted in a dose-dependent reduction in both hepatic and plasma
TG concentrations (Fig. 1, A and B, respectively).
On the basis of previous work with other selective DGAT2 inhibitors
(17) or antisense-mediated knockdown of DGAT2 expression (14),
it has been demonstrated that, in addition to a direct effect on TG
synthesis, inhibition of DGAT2 may indirectly reduce fatty acid
synthesis through suppression of genes encoding proteins involved
in de novo lipogenesis. It has been suggested that the effect of
DGAT2 inhibition on de novo lipogenesis is mediated by indirect
suppression of sterol regulatory element binding transcription
factor 1c (SREBP1c) (14, 15, 17). To evaluate this hypothesis, we
measured the expression of SREBP1c and its target genes in rats fed
a WTD. As expected, induction of obesity caused a fourfold increase
(P < 0.001; Fig. 1C) in Srebp1c mRNA as well as significant increases
in acetyl-CoA carboxylase 1 (Acc1; 1.6-fold; P < 0.05), stearoyl-CoA
desaturase 1 (Scd1; 24-fold; P < 0.001), and fatty acid desaturase 2
(Fads2; 1.5-fold; P < 0.05; Fig. 1C) mRNA expression. However,
treatment of WTD-fed animals with PF-06427878 30 mg/kg BID
almost completely normalized Srebp1c expression (P < 0.001) and
significantly reduced Acc1, Scd1, and Fads2 expression (P < 0.01).
The reduction in expression of the fatty acid synthase (Fasn) gene
did not reach statistical significance (P = 0.055; Fig. 1C). Last, the
expression of the SREBP1c-target gene, patatin-like phospholipase
domain–containing protein 3 (Pnpla3), which has a well-documented
genetic association with liver fat content (18), was suppressed by
>90% upon inhibition of DGAT2 (P < 0.05; Fig. 1C).
To better understand the TG-lowering effects of PF-06427878,
we administered rats poloxamer 407 (a nonionic detergent that blocks
the breakdown of TG-rich lipoproteins by lipoprotein lipase) 30 min
after oral administration of PF-06427878 (10 mg/kg), the microsomal
TG transfer protein (MTP) inhibitor CP-346086 (10 mg/kg), or
vehicle alone (0.5% methylcellulose). In fasted or fed animals treated
with poloxamer 407, the rate of increase in plasma TG concentrations
appears to reflect the rate of hepatic very-low-density lipoprotein
TG (VLDL-TG) secretion (19). We included the MTP inhibitor
CP-346086 as a control for the study, because this compound completely suppresses VLDL-TG secretion (20). Before poloxamer 407
administration, PF-06427878 treatment resulted in a rapid reduction
in plasma TG concentrations. At baseline (30 min after treatment
with PF-06427878), plasma TG concentrations in animals receiving
PF-06427878 were 58 ± 8 mg/dl versus 132 ± 31 mg/dl in vehicle-
treated animals. At 30 and 60 min after poloxamer 407 dosing, plasma
TG concentrations in PF-06427878–treated animals were significantly lower than animals receiving vehicle alone (P < 0.001; Fig. 1D).
Linear regression analysis showed VLDL-TG secretion rates to be
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Table 1. Summary of in vitro pharmacologic activity and nonclinical and clinical pharmacokinetic properties of PF-06427878. F a determined
after 10 mg/kg of oral dose in 0.5% methylcellulose. CYP, cytochrome P450; DGAT1, diacylglycerol acyltransferase 1; DGAT2, diacylglycerol
acyltransferase 2; IC 50, half maximal inhibitory concentration; MGAT1, monoacylglycerol acyltransferase 1; MGAT2, monoacylglycerol
acyltransferase 2; MGAT3, monoacylglycerol acyltransferase 3; AUC inf, area under the plasma concentration time profile from 0 extrapolated
to infinity; AUC last, area under the plasma concentration time profile from 0 to the last quantifiable concentration; AUC tau, area under the
plasma concentration time profile from time 0 to time tau (), where  equals 8 hours; C max, maximum plasma concentration; CV, coefficient
of variation; n, number of participants in the treatment group and contributing to the summary statistics; n1, number of participants
for AUC inf and t 1/2; NA, not applicable; NR, not reported; PK, pharmacokinetics; Q8H, every 8 hours; t 1/2, terminal elimination half-life;
T max, time for C max.
Assay

Pharmacodynamic activity

Recombinant enzyme inhibition assays: DGAT2
Human DGAT2, IC50 (nM)

99.9 ± 3.2*

Rat DGAT2, IC50 (nM)

202 ± 4.4*

Recombinant enzyme inhibition assays: Selectivity
>50

Mouse MGAT1, IC50 (M)

>50

Human MGAT2, IC50 (M)

>45

Human MGAT3, IC50 (M)

>50

Primary hepatocyte assays
Human DGAT2, IC50 (nM)

11.6 ± 1.3*

Nonclinical pharmacokinetic properties
Fraction unbound (Fu), human/rat plasma

0.046/0.038

Fraction absorbed in rat, Fa (%)

78.0

Total plasma clearance, rat, CLp (ml/min per kg)

31.4

Human CYP1A2, CYP2B6, CYP2C9, CYP2C19, CYP2D6, and CYP3A4/5 inhibition, IC50 (M)

>100

*Means ± SEM
Clinical pharmacokinetic properties
n, n1

Cmax (ng/ml)

Tmax (hours)

t1/2 (hours)

AUCinf (ng·hour/ml)

AUCtau (ng·hour/ml)

Single ascending doses of PF-06427878*
3 mg

6, 1

6.3 (48)

2.0 (0.5–3.0)

NR

NR

NA

10 mg

6, 4

25.5 (74)

1.5 (0.5–3.0)

1.6 ± 0.3

81.4 (49)

NA

30 mg

6, 6

72.0 (30)

2.0 (0.5–4.0)

1.7 ± 0.2

242.0 (20)

NA

100 mg

6, 6

244.1 (26)

3.1 (0.5–4.0)

3.0 ± 0.9

870.2 (57)

NA

300 mg

6, 3

1092 (28)

1.5 (1.0–4.0)

5.2 ± 1.7

3046† (37)

NA

600 mg

6, 5

1728 (41)

2.0 (1.0–2.0)

4.4 ± 2.2

5867† (33)

NA

†

1200 mg

6, 5

4072 (34)

2.0 (0.5–4.0)

5.3 ± 2.2

17940 (21)

NA

2000 mg

6, 5

9302 (63)

4.0 (3.0–6.0)

5.0 ± 1.0

43830† (41)

NA

Multiple doses of PF-06427878 with plasma PK assessed on day 14*,‡
15 mg/day

6, 1

11.2 (43)

1.0 (1.0–1.0)

NR

NR

21.5 (67)

45 mg/day

8, 4

39.0 (44)

1.0 (1.0–2.1)

7.6 ± 3.7

NR

109.0 (40)

150 mg/day

8, 2

127.5 (51)

1.0 (1.0–3.0)

NR

NR

299.8 (54)

450 mg/day

8, 5

476.4 (72)

1.0 (1.0–2.0)

10.3 ± 3.4

NR

1208 (63)

1500 mg/day

12, 10

1254 (69)

1.0 (0.5–3.9)

6.2 ± 2.4

NR

4403 (54)

*Geometric mean (%CV) for all PK parameters except: median (range) from Tmax; arithmetic means ± SD for t1/2.  †The mean value of AUClast was
higher than AUCinf when AUCinf was not reportable in individual participant(s) with high AUClast value(s).  ‡Daily administration divided Q8H with
a meal.

in animals treated receiving PF-06427878 compared with animals
receiving vehicle (P > 0.05). No differences in plasma TG concentrations
were observed between treatment groups (table S1).
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Representative photomicrographs of the hematoxylin and eosin
(H&E)–stained sections are shown in Fig. 3A. Vehicle-treated animals
exhibited micro- and macrovesicular fat deposition, hepatocellular
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Toxicology studies with PF-06427878
(≥18 years of age): B7871001 [NCT02208284, single-dose study
Beyond the doses of PF-06427878 evaluated in our pharmacology in participants with a body mass index (BMI) of 17.5 to 35.4 kg/m2],
studies, we also conducted 2-week toxicology studies with PF-06427878 B7871002 (NCT02391623, multiple-dose study in those with a BMI
at doses up to 1000 mg/kg per day (in Wistar Han International Genetic of 17.5 to 35.4 kg/m2), and B7871005 (NCT02855177, multiple-dose
Standardization rats) and up to 500 mg/kg per day (in cynomolgus study in those with a BMI of ≥25 kg/m2). The results presented here
monkeys). In rats, there was no effect on alanine aminotransferase (ALT), are from the latter two studies.
In study B7871002, a total of 39 participants were randomized to
aspartate transaminase (AST), or alkaline phosphatase (ALP) concentrations (fig. S2). In monkeys, although we noted changes in mean response receive placebo or PF-06427878 at doses of 15, 45, 150, or 450 mg/day
(both increases and decreases relative to vehicle), there was a lack of [daily administration divided every 8 hours (Q8H), with a meal;
consistency in change across the circulating markers of liver function fig. S3A] for 14 days [mean age, 35.7 years (range, 23 to 54); mean
(fig. S2). In both species, no adverse effects in the bone were apparent. BMI, 27.2 kg/m2 (range, 21.5 to 35.1 kg/m2); white, n = 35; black,
n = 2; Asian, n = 1; and other, n = 1]. One participant in the
PF-06427878 450 mg/day cohort discontinued the study on day 6,
Clinical investigation of PF-06427878 in healthy adults
for nonsafety reasons; data from all randomized participants were
Participants and study design
We evaluated the initial safety and tolerability of oral dosing of analyzed for safety and pharmacodynamics. In study B7871005,
PF-06427878 in three phase 1 clinical studies, all in healthy adults 24 participants were randomized to receive placebo or PF-06427878
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Safety and tolerability
More than the 100-fold dose
range was evaluated across
studies B7871002 and B7871005 (15 to 1500 mg/day), PF-06427878
was generally well tolerated, and only infrequent adverse events
were observed (Table 2). There was no evidence of adverse effects
on cardiac conduction (assessed via serial 12-lead electrocardiograms)
or blood pressure. On the basis of plasma exposure–response analysis
for doses up to 450 mg/day (study B7871002), an average increase
in the heart rate of eight beats per minute at 1 hour on day 14 with
the highest exposures was observed.
Impact on the liver
Treatment with PF-06427878 in healthy humans influenced liver
function tests. Figure 4 summarizes the changes from baseline in ALT,
AST, ALP, and the total bilirubin (TBILI) observed in studies B7871002
and B7871005 after 14 days of repeated dosing of PF-06427878
(15 to 1500 mg/day). For each of these markers of liver function, we
observed a significant reduction from baseline relative to placebo in

participants treated with the highest PF-06427878 dose, 1500 mg/day,
in study B7871005 (P < 0.05 for all markers). At this dose, the median
change from baseline observed was −9.0 U/liter (ALT), −4.5 U/liter
(AST), −17 U/liter (ALP), and −0.2 mg/dl (TBILI) compared with
0.0 U/liter (ALT), −1.5 U/liter (AST), −2.5 U/liter (ALP), and 0 mg/dl
(TBILI) with placebo (Fig. 4). Note that there was a mean decrease
relative to placebo in ALT, AST, and ALP with all PF-06427878 doses;
however, for ALT and AST, these changes did not reach statistical
significance at doses below 1500 mg/day (P > 0.05). For ALP, doses
of ≥45 mg/day showed significant reductions (P < 0.05) using the
Williams test for multiple comparisons to placebo.
The effects of PF-06427878 on serum TGs were inconsistent in
the phase 1 studies. In study B7871002, the mean reduction in TGs
was greater than placebo with all PF-06427878 doses with a statistically
significant reduction observed with PF-06427878 150 mg/day versus
5 of 13
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Fig. 2. Effects of PF-06427878 on the
development of liver disease in a
STAM NASH-HCC mouse model.
After the induction of NASH, mice
were administered PF-06427878 at
2 mg/kg BID (4 mg/kg per day) or
20 mg/kg BID (40 mg/kg per day) or
vehicle alone for 4 weeks and euthanized at 9 weeks of age. (A) Histopathological scoring of hepatic
steatosis, hepatocellular ballooning,
and lobular inflammation. (B) Calculated NAFLD activity score. (C) Sirius
red staining was used to quantitate
collagen deposition in the liver.
(D) Expression of multiple lipogenic
genes in the liver. (E) Expression of
genes involved in hepatic stellate
cell activation, regulation of fibrosis,
myofibroblast function, and extracellular matrix deposition and remodeling in the liver. Data are
presented as means ± SEM with n = 8
animals per group. All data are
analyzed by one-way ANOVA followed
by Dunnett’s multiple comparison
compared with vehicle. *P < 0.05,
**P < 0.01, ***P < 0.001. ns, not
significant.
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A

Vehicle-treated

PF-06427878–treated

In addition to safety and tolerability,
study B7871005 also assessed the potential clinical antisteatotic effect of
PF-06427878 in healthy adults by measuring change in liver fat compared with
baseline, as reported by magnetic resonance imaging–based proton density fat
fraction (MRI-PDFF), on day 15. Treatment with PF-06427878 markedly reduced
liver fat by an average 31.5% (80% confidence interval: −42.2 to −18.7) after adjusting for placebo response (Fig. 5 and fig. S4).
DISCUSSION
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NAFLD and NASH are increasingly visible
disease entities that lack approved pharmacotherapies (1), and their prevalence
B
is expected to increase, fueled by popuVehicle-treated
PF-06427878–treated
lation trends in obesity (27) and the
metabolic syndrome (28, 29). Steatosis
is a fundamental step in the pathogenesis
of these conditions, and our prior experience with DGAT2 pharmacologic blockade
implicated a potential therapeutic role
for DGAT2 inhibition in NAFLD and
NASH (11). Prior work has documented
the discovery of DGAT1 inhibitors (30–32)
and of DGAT2 inhibitors in a nonclinical
setting (11, 15, 33, 34). Here, we characterized the effects of a small-molecule
DGAT2 inhibitor in both nonclinical and
clinical settings.
As we present here, PF-06427878 is
a highly selective and potent DGAT2
inhibitor, based on its in vitro characFig. 3. Representative photomicrographs of H&E- and Sirius red–stained sections in a STAM NASH-HCC mouse
terization and dose-dependent inhibition
model. After the induction of NASH, mice were administered PF-06427878 at 2 mg/kg BID (4 mg/kg per day) or
of triacylglycerol synthesis. The potency
20 mg/kg BID (40 mg/kg per day) or vehicle alone for 4 weeks (n = 8 animals per group) and euthanized at 9 weeks of
age. Livers were collected for histopathological analysis. Sections were cut from paraffin blocks of liver tissue prefixed
of PF-06427878 appeared higher in the
with Bouin’s solution and stained with H&E or Sirius red. (A) H&E stain of the liver from vehicle- and PF-06427878–
cellular assay (11.2 nM), compared with the
treated mice. Micro- and macrovesicular lipid deposition in hepatocytes are shown by the white arrow and black
biochemical assay (91.6 nM). The reason
arrowhead, respectively; ballooning degeneration of hepatocytes is shown by the black arrow. Scale bars, 100 m.
for this variation remains unclear; however,
(B) Sirius red stain liver sections from vehicle- and PF-06427878–treated mice. Reductions in perivenular collagen are
it may be due to active transporter-mediated
shown by black arrows. Scale bars, 100 m.
uptake to the cell increasing the relative
intracellular concentration or because
the compound exhibits time-dependent
placebo (P < 0.05). However, in study B7871005, PF-06427878 at a inhibition of DGAT2 in vitro, as has been observed with a previously
dose of 1500 mg/day was not observed to have a significant effect on characterized DGAT2 inhibitor (PF-06424439) (35). In vivo studies in
fasting or postprandial TG concentrations compared with placebo WTD-fed rats verified that PF-06427878 treatment reduced both the
(P > 0.05; Table 3).
liver and plasma TGs. In line with earlier studies using a structurally
The effects of PF-06427878 on serum lipids in the clinical studies were unrelated compound (34), we showed that PF-06427878 could
less consistent than those observed in the nonclinical studies. Dosing directly lower circulating TG concentrations through suppression
with PF-06427878 more than 2 weeks with doses of ≤450 mg/day of VLDL secretion. In addition to these direct effects on circulating
(study B7871002) did not result in consistently monotonic changes in the lipids, PF-06427878 treatment of rats resulted in decreased expresstandard serum lipid panel, including direct low-density lipoprotein sion of genes encoding proteins involved in de novo lipogenesis.
cholesterol (LDL-c), high-density lipoprotein cholesterol (HDL-c), or Together, these data indicate that PF-06427878 modulates hepatic
TC measured at day 14 (table S2). However, at the highest dose tested lipid metabolism through its direct effects on DGAT2-mediated TG
in the separate study, B7871005, PF-06427878 1500 mg/day produced synthesis and indirectly through suppression of genes involved in
significant reductions in direct LDL-c and HDL-c (P < 0.05; table S2). de novo lipogenesis.
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Table 2. Adverse events reported by two or more healthy adult participants after repeated oral dosing of a range of PF-06427878 doses in humans
(studies B7871002 and B7871005).
Placebo*

PF-06427878 dose per day (administration divided Q8H with a meal)
15 mg

45 mg

150 mg

450 mg

1500 mg

Number of
participants per
group

20

6

8

8

9

12

BMI, kg/m2, median
(range)

31.0 (24.6–44.7)

26.1 (24.0–27.6)

24.8 (21.4–30.2)

26.8 (23.6–35.1)

27.6 (25.5–31.5)

33.8 (27.1–40.2)

Number of healthy adult participants with specific adverse events
Diarrhea

2

0

1

0

2

0

Abdominal pain

2

0

1

1

0

0

†

†

2

0

1

1

0

0

2

0

0

1

0

0

Nasal dryness

1

0

2

0

0

0

Constipation

0

1

0

0

1

1

Flatulence

0

0

2

0

0

0

Gastroenteritis

1†

0

0

0

1†

0

*Combining participants randomized to placebo in study B7871002 (n = 8) and B7871005 (n = 12).   †Adverse event of moderate intensity; all other adverse
events were mild in intensity.

These findings were extended in the context of STAM NASHHCC mice, where DGAT2 inhibition by PF-06427878 resulted in a
substantial decline in the histology-based NAFLD activity score,
reflecting advantageous cellular-level changes in hepatic steatosis, hepatocellular ballooning, and lobular inflammation. Moreover, mRNA
expression patterns were consistent with these cellular effects, revealing
notable changes in the expression of genes regulating lipid synthesis
(Pnpla3), tissue remodeling (Mmp2), and fibrosis (Ifng). The beneficial
effects of DGAT2 inhibition on liver fibrosis observed here are in
contrast with a previous report using a DGAT2 antisense oligonucleotide (ASO), where reduction of hepatic DGAT2 protein
expression was associated with increased fibrosis in diabetic (db/db)
mice fed a methionine- and choline-deficient diet (12). It is not clear
as to why we see these differences, but one could speculate that it
may be related to the model (STAM versus methionine- and choline-
deficient diet) or the manner in which DGAT2 inhibition was
achieved (small molecule versus ASO).
One theoretical concern of targeting DGAT2 as a therapeutic
strategy is that inhibition of this enzyme would cause the accumulation of potentially toxic liver precursors. In previous studies, we
and others found that blockade of DGAT2 reduced the de novo
synthesis of fatty acids in rodents (16, 34), which could be attributed
to a decline in active SREBP1c. Here, we show that pharmacological
inhibition of DGAT2 in rodents also indirectly lead to a reduction
in SREBP1c activity as assessed by the expression of its lipogenic
target genes. Although the molecular mechanism underlying the
indirect suppression of SREBP1c is presently unknown, it is likely
that the suppression of de novo lipogenesis contributes to the effects
of PF-06427878 on liver fat. Inhibition of DGAT2 has also been
shown to redistribute lipid droplets from large to small in rodent
hepatocytes (17), which could facilitate increased lipid mobilization
and further contribute to the observed liver fat reduction after
PF-06427878 treatment. Overall, the spectrum of nonclinical data
Amin et al., Sci. Transl. Med. 11, eaav9701 (2019)
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collected for PF-06427878 was directionally consistent in counteracting
the pathophysiology of NAFLD/NASH and supported progression
to clinical investigation.
In phase 1 clinical testing, we found that PF-06427878 was
generally well tolerated and showed promising effects on circulating
hepatic biomarkers of liver injury and liver fat. Compared with placebo,
PF-06427878 1500 mg/day led to significant reductions of both ALT
and AST in humans (P < 0.05). Elevated ALT and AST concentrations
are recognized as typical hallmarks of the whole spectrum of NAFLD
(36, 37). Furthermore, evidence suggests that as fibrosis progresses
in patients with NASH, AST concentrations further increase with a
resultant rise in the AST:ALT ratio (38). Reduction in these markers
may therefore be indicative of the beneficial role that DGAT2 inhibition could have in the treatment of NAFLD and NASH. On the
other hand, it is unclear why a marked reduction in ALP concentrations observed in the clinic was not seen in the nonclinical studies,
including at very high doses of PF-06427878 evaluated in the toxicology
studies. This discordance suggests that DGAT2 inhibition with
PF-06427878 may induce hepatic effects that are specific to or
different between species.
Limited data from clinical studies testing DGAT inhibitors are
available. The DGAT1 inhibitor pradigastat is the most widely studied:
Early clinical investigation explored its potential for the treatment
of hypertriglyceridemia (39) and NAFLD (40). In these reports,
although pradigastat reduced plasma TG concentrations, it also
resulted in a high frequency of gastrointestinal adverse events,
including diarrhea and nausea (40, 41). Similar reductions in serum
TG concentrations accompanied with intolerable gastrointestinal
adverse events are reported with another DGAT1 inhibitor, AZD7687
(42). In contrast, in our experience, the DGAT2 inhibitor PF-06427878
did not result in clear serum TG reduction but was well tolerated
without an increased incidence of gastrointestinal adverse events,
compared with placebo, even at doses up to 1500 mg/day. The reason
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ment of Non-Diabetic Patients with
Nonalcoholic Steatohepatitis (PIVENS)
study (45). However, in a recent large
25
study, favorable changes in lipoprotein
*
**
concentrations, including much larger
0
0
increases in HDL-c (up to 133%) with
the cholesteryl ester transfer protein
inhibitor evacetrapib, were not associated
−25
with benefits for cardiovascular end points
−10
(46). Longer interventional studies are
−50
necessary to better understand the risk-
benefit profile of DGAT2 inhibition for
−20
specific patient populations.
−75
Few data are publicly available documenting the clinical effect of DGAT1
20
1.0
inhibition on liver fat. In one clinical
study, pradigastat led to a 2.9% reduction
10
compared with placebo after 24 weeks
*
of treatment at the 20-mg dose level
0.5
***
(titrated up from 10 mg) (40). In com0
*
parison, we observed a 31.5% placebo-
***
adjusted reduction in liver fat when
−10
administering PF-06427878 at a dose of
**
0.0
1500 mg/day over just 2 weeks. Further−20
more, in a 13-week clinical study in
patients with type 2 diabetes mellitus
and MRI-PDFF of ≥10% at baseline,
−30
−0.5
patients receiving once-weekly 250-mg subcutaneous injection of IONIS-DGAT2RX
15 45 150 450 1500
15 45 150 450 1500
achieved 26.4% reduction in liver fat
(versus those on placebo who were noted
to have an increase in liver fat by 1%)
Fig. 4. Liver function tests on day 14 relative to baseline after multiple doses of placebo or PF-06427878 in
(47). Although differences between these
healthy humans (studies B7871002 and B7871005). The boxplot includes median (horizontal line within box) and
studies exist in the patient populations,
arithmetic mean (large open diamond within box), with 25th and 75th percentiles and whiskers to the last point
likely different levels of target engagement
within the 1.5× interquartile range and outliers in open circles. Baseline is defined as the predose measurement on
at the doses studied, duration of treatday 1. PF-06427878 15, 45, 150, 450, and 1500 mg/day: n = 8, 12, 6, 8, 8, 8, and 12, respectively. *P < 0.05, **P < 0.01,
ment, and imaging methodologies, the
***P < 0.001, Williams’ test. , change from baseline; Placeboa, study B7871002; Placebob, study B7871005.
data from these studies support the
inference that DGAT2 inhibition can
for these divergent profiles is not clear, but disparate relative tissue induce a more marked reduction of liver fat than DGAT1 inhibition.
expression for these enzymes [high intestinal expression for DGAT1
The robust effect on liver fat in humans after only 2 weeks of
(43) versus the liver for DGAT2 (10)] and different molecular properties pharmacological intervention with PF-06427878 has not been
of the therapeutic candidates, for example, volume of distribution previously reported. Within a comparable treatment period, peror distinction in the clinical relevance of inhibiting DGAT1 versus oxisome proliferator-activated receptor  (PPAR) agonist reduced
DGAT2, may contribute to the discrepancy in findings. The lack of liver fat by 20%, whereas a PPAR agonist had no effect in moderately
clinical translation for the effect of PF-06427878 on circulating TGs obese men (13). However, marked reduction in liver fat has been
suggests potential differences in the consequences of DGAT2 inhibition seen in humans on an isocaloric low-carbohydrate diet in as little as
in rodents versus humans.
14 days (48).
In humans, changes in other fasting serum lipid markers were
Although no histological assessments of hepatic steatosis were
generally of low magnitude and did not consistently differ when conducted in the clinical study reported here, our assessments of liver
comparing PF-06427878 doses with placebo. An exception was fat using MRI-PDFF indicate the robust antisteatotic effects of
HDL-c, for which PF-06427878 at doses of 45, 150, and 1500 mg/day PF-06427878 in humans. Magnetic resonance quantification of
resulted in a placebo-adjusted decline from a baseline of 11.3, 13.8, steatosis is now a validated tool for the clinical assessment of hepatic
and 14.6%, respectively (P < 0.05). This observation aligns with genetic steatosis (5), with MRI-PDFF quantification of liver fat shown to
reports that a loss-of-function mutation in DGAT2 (Tyr285X) is significantly correlate with grade of steatosis determined by liver
associated with decreased HDL-c in humans (44). The clinical implica- biopsy (49, 50).
tions of this degree of HDL-c reduction in patients with NASH are
There are a number of limitations that apply to the current work.
unknown. NASH resolution was associated with modest increases The molecule we used, PF-06427878, is a candidate drug whose
in HDL-c (~6%) in a post hoc analysis of the Placebo for the Treat- chemical properties were not fully optimized for consistent, chronic
50
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Table 3. Effect of repeated oral dosing of PF-06427878 on serum fasting (studies B7871002 and B7871005) and postprandial (study B7871005) TG
concentrations in humans. Data are presented from studies B7871002 and B7871005 separately to showcase the effect with increasing doses of PF-06427878
with comparison to within-study placebo. Daily administration of PF-06427878 was divided Q8H with a meal. CI, confidence interval; LS, least squares; and TG,
triglycerides.
% Change from baseline
Dose (mg/day)

n

Placebo-adjusted % change from baseline

Adjusted
geometric LS
means

80% CI

Adjusted
geometric LS
means

80% CI

P

Fasting serum TG concentrations
Study B7871002
8

−0.9

−10.1 to 9.2

—

—

—

6

−8.2

−17.9 to 2.7

−7.3

−20.1 to 7.5

0.5086

PF-06427878, 45 mg

8

−5.4

−14.2 to 4.2

−4.5

−16.8 to 9.5

0.6608

PF-06427878, 150 mg

8

−22.5

−29.7 to −14.6

−21.8

−31.8 to −10.3

0.0254

PF-06427878, 450 mg

8

−9.5

−17.9 to −0.3

−8.7

−20.38 to 4.7

0.3928

Placebo

12

−24.5

−34.4 to −13.1

—

—

—

PF-06427878, 1500 mg

12

−16.4

−27.3 to −3.8

10.8

−9.2 to 35.0

0.5034

Study B7871005

Postprandial TG concentrations
Study B7871005
12

−21.0

−29.9 to −10.9

—

—

—

PF-06427878, 1500 mg

12

−20.0

−29.4 to −9.2

1.3

−14.9 to 20.5

0.9236

Percent change from baseline in liver fat (%)

Placebo

40
20
**

0
−20
−40
−60
−80
Placebo

PF-06427878
1500 mg/day

Fig. 5. Reductions in liver fat on day 15 relative to baseline after multiple doses
of placebo or PF-06427878 in humans (study B7871005). Reductions in liver fat
were assessed using MRI-PDFF. Boxplot includes median (horizontal line within
box) and arithmetic mean (solid diamond within box), with 25th and 75th percentiles
and whiskers to last point within 1.5× interquartile range, with baseline defined as
value as assessed on day −1 (n = 12 per group). P values were calculated from the
differences between placebo and active treatment group LS means in the logarithmic
scale. **P < 0.01.

exposure in relevant patient populations, and hence, clinical development
of this candidate has been discontinued despite promising data.
Furthermore, rodent models are incomplete representations of
human disease, and their findings may not be extensible to other
models or animal species. In addition, we did not assess the effects
of PF-06427878 on active SREBP protein expression in WTD-fed
rats. However, previous publications have demonstrated that ASO-
Amin et al., Sci. Transl. Med. 11, eaav9701 (2019)
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mediated blockade of DGAT2 signaling results in the suppression
of SREBP signaling and decreased expression of SREBP1 target
genes (14). Moreover, it has previously been shown that pharmacologic
inhibition of DGAT2 with a potent and selective small molecule
unrelated to PF-06427878 leads to suppression of SREBP1 signaling
in a cell-autonomous manner in primary cultures of hepatocytes
(17). Conversely, overexpression of DGAT2 in the liver increases
SREBP1 signaling (51). Thus, although the molecular mechanisms
underlying these observations are unclear, the link between DGAT2
activity and SREBP signaling has been established. The nonclinical
data presented here are consistent with these earlier reports; therefore,
it could be hypothesized that PF-06427878 might have similar effects
on SREBP signaling.
Limitations also apply to our clinical studies. First, the studies
were of limited size and enrolled healthy adult participants, and the
results may inadequately reflect treatment response in larger studies
in patient populations. Furthermore, the lack of statistical significance
in liver function tests with lower doses of PF-06427878 may be due
to the limited sample size and lack of power for these comparisons.
Hence, although the distinct changes in liver fat and accompanying
reductions in liver function tests we observed in the clinical studies
reflect the potential of DGAT2 inhibition, further studies with a
potent, selective inhibitor of DGAT2 administered for longer duration
than in our studies are required to confirm this hypothesis.
In summary, we report our early experience with the small-molecule
DGAT2 inhibitor, PF-06427878, which resulted in broadly beneficial
effects when administered in animal models relevant to NAFLD
and NASH. Early clinical observations were notable for a good
tolerability profile and substantial reduction in liver fat after only
2 weeks of administration in healthy adults. Our findings support a
9 of 13
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beneficial role for DGAT2 inhibition in rodent models of NAFLD
and NASH and demonstrate clinical translation for the reduction of
hepatic fat, highlighting DGAT2 inhibition via a small, potent,
highly selective compound as a potential therapeutic target for the
treatment of NAFLD and NASH.
MATERIALS AND METHODS

Amin et al., Sci. Transl. Med. 11, eaav9701 (2019)
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Study design
Nonclinical studies
WTD rat model. The purpose of the Western diet experiment was to
create an efficacy model for the DGAT2 pathway. Sprague-Dawley
rats (180 to 200 g body weight; Envigo) were maintained on a highfat, high-cholesterol WTD (D12079b, Research Diets) for 2 weeks
before being randomized to receive orally administered PF-06427878
(0.1 to 30 mg/kg BID) or vehicle alone (0.5% methylcellulose in
sterile reverse osmosis deionized water) for 7 days. Treatment was
administered in a blinded manner in the a.m. and p.m., with an 8-hour
separation period. Animals received the final dose of PF-06427878
2 hours before blood collection from the lateral tail vein for plasma
TG analysis. Animals were euthanized 2 hours after compound
administration by means of CO2 asphyxiation, and the liver was
excised, snap-frozen in liquid nitrogen, and held at −80°C until
processing. The liver was pulverized in a liquid nitrogen bath for
further processing of mRNA and hepatic TGs. Further details on the
methods used for mRNA isolation and hepatic TG quantification are
given in the Supplementary Materials.
Poloxamer challenge rat model. To better understand the hepatic
TG secretion mechanism, we conducted VLDL-TG assessment using
Jugular vein cannulated male Wistar rats (200 to 225 g), obtained
from Charles River Laboratories and maintained under standard
laboratory conditions with a 12-hour light/12-hour dark cycle (lights
on at 6:00). For 2 days, before the study, rats were fed a high-sucrose,
low-fat diet (TD.03045). On the day of the study, animals were fasted
for 4.5 hours before oral administration of PF-06427878 (10 mg/kg),
an MTP inhibitor (CP-346086; 10 mg/kg) (18), or vehicle alone
(0.5% methylcellulose). After a further 30 min, animals were infused
with poloxamer 407 [7% (v/v), 10 ml/kg) through the indwelling
catheter. Blood was drawn 7, 30, 60, and 120 min after poloxamer
407 dose from the lateral vein and plasma TG concentrations were
determined. After linear regression analysis, VLDL-TG secretion rates
(milligram per deciliter per hour) were determined from the slope
of plasma TG concentrations versus time between 0 and 60 min.
STAM NASH-HCC mouse model. To assess the DGAT2 mechanism
efficacy in a more severe NAFLD/NASH model, we performed the
STAM NASH-HCC mouse model by Stelic Institute & Co. Pathogen-
free 15-day pregnant C57BL/6 mice were obtained from Charles
River Laboratories Japan Inc., and NASH was induced in male
offspring by a single subcutaneous injection of 200 g of streptozotocin
(Sigma-Aldrich) 2 days after birth, followed by ad libitum HFD
(57% kcal fat; HFD32, CLEA Japan) from 4 weeks of age. At 5 weeks
of age, animals were treated with PF-06427878 at 2 or 20 mg/kg BID
(4 or 40 mg/kg per day) or vehicle alone (1% methylcellulose/80 mM
tris with 0.5% hypromellose acetate succinate) for 4 weeks. Details
of disease progression in this model can be found elsewhere (19).
Mice were euthanized at 9 weeks of age by exsanguination through
direct cardiac puncture under ether anesthesia, and the livers were
collected for histopathological analysis, specifically H&E and Sirius
red staining, and gene expression. For H&E staining, sections were

cut from paraffin blocks of liver tissue prefixed in Bouin’s solution
and stained with Lillie-Mayer’s hematoxylin (Muto Pure Chemicals
Co.) and Eosin solution (Wako Pure Chemical Industries). NAFLD
activity score was calculated according to the criteria of Kleiner et al.
(20). To visualize collagen deposition, we stained Bouin’s fixed liver
sections using picro-Sirius red solution (Waldeck GmbH & Co.).
For quantitative analysis, bright-field images of Sirius red–stained
sections were captured around the central vein using a digital camera
(DFC280, Leica) at 200-fold magnification, and the positive areas in
five fields/sections were measured using ImageJ software (National
Institutes of Health). A gene expression analysis was performed
ostensibly as described for the WTD rat model (see the Supplementary
Materials).
Animal models and ethics statement. All activities involving animals
in the United States were carried out in Association for Assessment
and Accreditation of Laboratory Animal Care International–accredited
facilities and in accordance with federal, state, local, and institutional
guidelines governing the use of laboratory animals in research and
were reviewed and approved by Pfizer Institutional Animal Care
and Use Committees (or other) in compliance with the Guide for
the Care and Use of Laboratory Animals, eight edition (49). STAM
NASH model mice were housed and cared for in accordance with
the Japanese Pharmacological Society Guidelines for Animal Use.
Phase 1 clinical studies
We evaluated the safety, tolerability, and pharmacodynamic effects
of PF-06427878 in phase 1 clinical studies B7871002 and B7871005.
Study B7871002 was conducted at a single center in Belgium (Pfizer’s
Clinical Research Unit, Brussels), and study B7871005 was conducted at two centers in the United States (PAREXEL International,
Glendale, CA and QPS Miami Research Associates, Miami, FL).
Both studies (fig. S3) randomized healthy adult participants between
the ages of 18 and 55 years; however, in study B7871002, the eligible
population was limited to a BMI of 17.5 to 35.4 kg/m2, whereas in
study B7871005, the eligible population was broadened to include a
BMI of ≥25 kg/m2. PF-06427878 or matching placebo was administered more than 14 days of inpatient stays, with witnessed dosing
under double-blind conditions in sequential cohorts. In study
B7871002, up to two participants were randomized to placebo, and
up to eight participants were randomized to PF-06427878 (15, 45,
150, or 450 mg/day, daily administration divided Q8H with a meal)
in each cohort. In study B7871005, participants were randomized in
a 1:1 ratio to receive placebo or PF-06427878 1500 mg/day, daily
administration divided Q8H with a meal. In both studies, sample
sizes were chosen empirically to minimize exposure to a new chemical
entity yet provide adequate safety, tolerability, and pharmacodynamics
data at each dose.
Both studies were conducted in compliance with the ethical
principles of the Declaration of Helsinki and International Conference
on Harmonization Good Clinical Practice guidelines. The protocols
for studies B7871002 and B7871005 were approved by the Independent
Ethics Committee and Institutional Review Board, respectively, at
the investigational centers. All adult participants provided informed
consent.
Given the short plasma pharmacokinetic half-life of PF-06427878
after single oral doses of ≥100 mg (3.0 to 5.3 hours; study B7871001),
Q8H dosing with food was chosen for studies B7871002 and B7871005.
The safety, pharmacokinetic, and pharmacodynamic results from
study B7871001 were used to establish the starting dose of 15 mg/day
in study B7871002, with no more than a half-log (~3.5-fold) increase
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Statistical analyses
Data on TG concentrations and expression of lipogenic genes in
WTD-fed rats and on the development of liver disease in the STAM
NASH-HCC mouse model were analyzed by one-way analysis of
variance (ANOVA), followed by Dunnett’s multiple comparison
test. In studies B7871002 and B7871005, individual changes from
baseline at end of study (that is, value at day 14 compared with value
at baseline) in markers of liver function (ALT, AST, ALP, and TBILI)
were calculated. Assuming a monotonic response, the effect of the
dose on the mean level of these liver function tests was analyzed using
Williams’ test, with statistical significance defined as P < 0.05.
We analyzed TG concentrations, serum lipid concentrations, and
natural log-transformed individual relative changes from baseline
at end of study (average of values on days 14 and 15/ average of
values on days 0 and 1) were analyzed using a mixed-effect model
with dosing regimen as a fixed effect and participant as a random
effect. Least squares (LS) estimates and their 80% confidence intervals
were reported and exponentiated (back transformed). The back-
transformed relative change and ratio of adjusted geometric means
were transformed to percent change as follows: Percent change =
100 × (Relative change − 1). P values were calculated from the
differences between placebo and active treatment group LS means
in the logarithmic scale.
SUPPLEMENTARY MATERIALS

stm.sciencemag.org/cgi/content/full/11/520/eaav9701/DC1
Materials and Methods
Fig. S1. Chemical structure of PF-06427878.
Fig. S2. Effect of PF-06427878 on circulating hepatic biomarkers in Wistar Han IGS rats and
cynomolgus monkeys in 2-week toxicology studies.
Fig. S3. Subject disposition in clinical studies of PF-06427878 in healthy humans.
Fig. S4. Descriptive summary (n, means, and SEM) and individual participant–level MRI-PDFF
data for liver fat in humans (study B7871005).
Table S1. Effect of PF-06427878 on selected clinical chemistry parameters in the STAM mouse
model of NASH.
Table S2. Effect of PF-06427878 on fasting serum lipids on day 14 in studies B7871002 and
B7871005.
Data file S1. Raw data from nonclinical in vivo studies.
View/request a protocol for this paper from Bio-protocol.
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for each dose escalation to the top dose of 450 mg/day. Study
B7871005 was an extension of study B7871002 with a dosing regimen
of 1500 mg/day evaluated. Safety was assessed by reported adverse
events, physical examination, supine vital signs, supine electrocardiograms, and clinical laboratory tests including hematology,
clinical chemistry, and urinalysis.
Blood samples for serum analysis of hepatic biomarkers were taken
at various time points in both studies. ALT, AST, ALP, and TBILI
concentrations were assessed on days −1 (study B7871002 only), 0, 1,
4, 7, 10, and 14. Fasted lipid profiles (TG, LDL-c, HDL-c, and TC)
were assessed on days −1 (study B7871002 only), 0, 1, 2, 4, 7, 10, 14,
and 15, with blood samples collected after an overnight fast of at
least 7.5 hours. In addition, in study B7871005, postprandial assessments
were also performed for TG concentrations on days 0 and 14, with
liver fat measured by MRI-PDFF on days −1 and 15. The imaging
assessment used a validated, two-dimensional, six echo spoiled-gradient-
recalled-echo breath-hold pulse sequences (52) standardized across
sites. Analysis was performed by a central reader, blinded to treatment
assignment, applying 2.5-cm-diameter regions of interest on each of
nine anatomical liver segments, excepting one segment (the caudate)
in which a region with a diameter of 1.5 cm was identified.
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A pill a day keeps liver fat away
Nonalcoholic fatty liver diseases can progress to liver failure but currently lack approved treatments. Amin
et al. tested the therapeutic efficacy of a small-molecule inhibitor of diacylglycerol acyltransferase 2 (DGAT2;
responsible for hepatic triglyceride production) in rodent models of nonalcoholic steatohepatitis and found that
PF-06427878 improved liver steatosis and function. Two phase 1 clinical trials in healthy humans showed
improved markers of liver function at the highest dose administered. One of the clinical trials measured liver fat
and demonstrated its reduction in healthy participants on the highest dose. PF-06427878 may be a candidate to
treat conditions related to fatty liver in humans.

