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A Significant Effect of Pemafibrate on Hepatic Steatosis and
Fibrosis Indexes in Patients With Hypertriglyceridemia
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Abstract

Background: We previously reported that the selective peroxisome
proliferator-activated receptor alpha modulator, pemafibrate, sig-
nificantly reduced serum levels of aspartate aminotransferase (AST),
alanine aminotransferase (ALT) and gamma-glutamyl transferase
(GGT) and significantly increased serum albumin levels at 3, 6 and
12 months after the start of pemafibrate, with an improvement of ath-
erogenic dyslipidemia, in patients with hypertriglyceridemia.

Methods: We performed a post hoc analysis of our previous data
obtained from patients with hypertriglyceridemia who had been pre-
scribed pemafibrate continuously for 1 year or longer. We compared
the indexes for hepatic steatosis (hepatic steatosis index (HSI)) and
fibrosis (nonalcoholic fatty liver disease (NAFLD) fibrosis score
(NFS), AST to platelet ratio index (APRI) and FIB-4 index) at base-
line with the data at 1 year after the start of pemafibrate.

Results: Pemafibrate significantly reduced HSI at 1 year after the
start of pemafibrate. NFS did not show a significant change after
1 year. However, APRI was significantly reduced by pemafibrate
after 1 year. FIB-4 index significantly decreased in patients with
baseline FIB-4 index > 1.45 at 1 year after the start of pemafibrate.
HSI at baseline tended to be negatively correlated with change in
HSI after 1 year. There was no significant correlation between NFS
at baseline and change in this score after 1 year. APRI and FIB-4
index at baseline were significantly and negatively correlated with
changes in APRI and FIB-4 index at 1 year after the start of pemafi-
brate.

Conclusions: The 1-year pemafibrate treatment improved hepatic
steatosis and fibrosis indexes in patients with hypertriglyceridemia.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) and nonalcoholic
steatohepatitis (NASH) are characterized by pathological ac-
cumulation of triglyceride (TG) and other lipids in hepatocytes
[1]. Since the principal limitations of the terms NAFLD and
NASH are the reliance on exclusionary confounder terms and
the use of potentially stigmatizing language, the names chosen
to replace NAFLD and NASH were metabolic dysfunction-
associated steatotic liver disease (MASLD) and metabolic dys-
function-associated steatohepatitis (MASH), respectively [2].
MASLD can progress from hepatic steatosis to steatohepatitis,
and eventually end-stage liver diseases. MASLD is closely
associated with systemic metabolic disorders such as insulin
resistance and atherogenic dyslipidemia. When lesions consist
of fatty and hydropic degeneration, inflammation, and eventu-
ally fibrosis, the condition is designated MASH [3]. Increased
abdominal adipose tissue lipolysis, excessive fatty acid (FA)
uptake by the liver, and a disturbed clearance of TG-rich li-
poproteins, which are induced by insulin resistance, contrib-
ute to the development of MASH [3]. Both the inflammatory
and hepatocellular degenerative components of MASH are at-
tributed to oxidative stress, which induces lipid peroxidation
in cell membranes, liver fibrosis, chronic inflammation, and
apoptosis. Peroxisome proliferator-activated receptor alpha
(PPAR®) agonists reduce atherogenic lipoproteins such as TG-
rich lipoproteins and have an anti-inflammatory effect and the
property to reduce oxidative stress [4].

We previously reported that the selective PPARa modula-
tor, pemafibrate, significantly reduced serum levels of aspar-
tate aminotransferase (AST), alanine aminotransferase (ALT)
and gamma-glutamyl transferase (GGT) and significantly
increased serum albumin levels at 3, 6 and 12 months after
the start of pemafibrate, with an improvement of atherogenic
dyslipidemia [5]. Unexpectedly, we discovered such beneficial
effects of pemafibrate on liver function. Therefore, to elucidate
the effects of pemafibrate on the indexes for hepatic steatosis
and fibrosis, we performed a post hoc analysis of the data at
baseline and 1 year after the start of pemafibrate obtained from
the previous study [5].

Materials and Methods

We performed a post hoc analysis of our previous data ob-
tained from patients with hypertriglyceridemia who had been
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Table 1. Changes in the Indexes for Hepatic Steatosis and Fibrosis at 1 Year After the Start of Pemafibrate

Variables N Baseline 12 months P value
HSI 94 40.1+9.7 38.3+£6.8 <0.001
NFS 82 -0.81 +1.21 -0.90 £+ 1.30 0.135
APRI 127 0.43+£0.73 0.30£0.22 <0.001
FIB-4 index
All patients 123 1.61+1.94 1.43 +£0.80 0.882
Baseline FIB-4 index > 1.45 53 2.55+2.66 2.03 £0.83 0.042
Baseline FIB-4 index <1.45 70 0.91+0.30 0.98 £0.27 0.043

APRI: aspartate aminotransferase (AST) to platelet ratio index; HSI: hepatic steatosis index; NFS: nonalcoholic fatty liver disease (NAFLD) fibrosis

score.

prescribed pemafibrate continuously for 1 year or longer [5].
We compared the indexes for hepatic steatosis and fibrosis at
baseline with the data at 1 year after the start of pemafibrate.
Hepatic steatosis was assessed by hepatic steatosis index (HSI)
[6]. Hepatic fibrosis was assessed by NAFLD fibrosis score
(NFS) [7], AST to platelet ratio index (APRI) [8], and FIB-4
index [9]. Comparisons of the variables before and after the
pemafibrate treatment were analyzed by the Wilcoxon signed-
rank tests. Pearson’s simple correlation coefficients were per-
formed to determine the correlations between the parameters.
P values of < 0.05 and < 0.1 were considered to be statistically
significant, and to have tendency, respectively. The study was
approved by the Ethics Committee of the National Center for
Global Health and Medicine (NCGM-S-004344-00), and the
study was performed in accordance with the Declaration of
Helsinki.

Results

We performed a post hoc analysis of the data obtained from
134 patients including 82 males and 52 females who were in-
cluded in the previous study [5]. At baseline, the mean + stand-
ard deviation (SD) of age and body mass index (BMI) were
59.9 £ 15.4 and 27.6 = SD kg/m?. Eighty-nine patients (66%)
had diabetes.

Changes in the indexes for hepatic steatosis and fibrosis
at 1 year after the start of pemafibrate were shown in Table 1.
Pemafibrate significantly reduced HSI at 1 year after the start of
pemafibrate. NFS did not show a significant change after 1 year.
However, APRI was significantly reduced by pemafibrate after
1 year. The FIB-4 index was reported to be superior to other
tested noninvasive markers of fibrosis in Japanese patients with
NAFLD, with a high negative predictive value for excluding
advanced fibrosis [9]. For a FIB-4 index value < 1.45, fibrosis
could be excluded with 98% certainty [9]. Although FIB-4 index
did not show a significant change in all patients, FIB-4 index
significantly decreased in patients with baseline FIB-4 index >
1.45 at 1 year after the start of pemafibrate.

Correlations between the baseline values and changes in
the indexes for hepatic steatosis and fibrosis during the 1-year
pemafibrate treatment were shown in Figure 1. HSI at baseline
tended to be negatively correlated with change in HSI after
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1 year. There was no significant correlation between NFS at
baseline and change in this score after 1 year. APRI and FIB-4
index at baseline were significantly and negatively correlated
with changes in APRI and FIB-4 index at 1 year after the start
of pemafibrate.

Discussion

Our study showed that pemafibrate significantly improved
the indexes for hepatic fibrosis which was evaluated by APRI
and FIB-4 index. The improvements in APRI and FIB-4 index
were significantly correlated with baseline APRI and FIB-4
index values. However, an improvement in NFS by pemafi-
brate was not obtained. FIB-4 index was calculated using the
following formula: (age x AST)/(platelet count x VALT) [9].
APRI was calculated with the formula: AST/upper limit of
normal range of AST/platelet count x 100 [8]. NFS was cal-
culated as -1.675+0.037 x age + 0.094 x BMI + 1.13 x dia-
betes mellitus (DM) (yes = 1, no =0) + 0.99 x AST/ALT ratio
- 0.013 x platelet count - 0.66 x albumin [7]. The changes in
FIB-4 index and APRI are determined by changes in serum
AST and ALT levels and platelet count. Serum ALT signifi-
cantly decreased (from 42 + 45 to 31 + 31 IU/L; P < 0.001),
and AST tended to decrease (from 38 =21 to 29 £ 21 IU/L; P
=0.078), and platelet count significantly increased (from 23.8
+£6.11t025.5+6.3 x 10¥mL; P<0.001), which contributed to
an improvement in FIB-4 index and APRI. Further, changes in
AST (r=-0.954; P <0.001), ALT (r =-0.723; P < 0.001) and
platelet count (r = -0.282; P = 0.001) were significantly and
inversely correlated with those at baseline, which can explain
a significant correlation of changes in FIB-4 index and APRI
with baseline values. Serum albumin (from 4.3 +£ 0.4 to 4.4 +
0.4 g/dL; P<0.001) and platelet count included in NFS signif-
icantly increased, however, BMI (from 27.6 + 4.6 t0 27.6 + 4.7
kg/m?; P = 0.803) and AST/ALT (from 1.08 + 1.46 to 1.17 =
0.64; P=0.426) did not show significant changes. In addition,
since the change in NFS greatly depends on the presence or
absence of diabetes, it may be difficult to evaluate by NFS in
mixed population of diabetic and non-diabetic patients. These
factors may explain no change in NFS by pemafibrate. Our
previous study showed that an improvement in liver function
such as AST and albumin was significantly associated with
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Figure 1. Correlations between the baseline values and the changes of hepatic steatosis index (HSI), nonalcoholic fatty liver
disease (NAFLD) fibrosis score (NFS), aspartate aminotransferase (AST) to platelet ratio index (APRI) and FIB-4 index during

the 1-year pemafibrate treatment.

reduction in TG and TG-rich lipoproteins, suggesting that an
improvement of FIB-4 index and APRI was also induced due
to reduction of TG and TG-rich lipoproteins by pemafibrate.
Pemafibrate was reported to improve liver fibrosis assessed
by magnetic resonance elastography (MRE) or Fibroscan-as-
partate aminotransferase (FAST) score [10, 11], which agreed
with our study.

Our study further showed that pemafibrate improved he-
patic steatosis. HSI was calculated as 8 x (ALT/AST) + BMI
+ (2, if DM) + (2, if female) [6]. ALT/AST included in HSI
significantly decreased from 1.23 + 0.93 to 0.98 +£ 0.47 (P =
0.001), which may contribute to reduction in HSI. Further-
more, the change in ALT/AST was significantly and inversely
correlated with that at baseline (r = -0.866; P < 0.001), which
may explain a significant correlation of change in HSI with
HSI baseline value. However, the previous study reported that
pemafibrate did not decrease liver fat content but had signifi-
cant reduction in MRE-based liver stiffness at week 72 [10].
In another study, no significant reduction (P = 0.266) in con-
trolled attenuation parameter (CAP) which has high diagnostic
accuracy for detecting hepatic steatosis [12], was detected us-
ing Fibroscan at 48 weeks after pemafibrate administration.

In patients with hypertriglyceridemia, insulin resistance
enhances the expression and activity of hormone-sensitive li-
pase (HSL) in adipose tissue which catalyzes the hydrolysis
of TG into free FA (FFA) [4]. Increased serum FFA enters the
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liver, leading to overproduction of TG-rich lipoprotein, very
low-density lipoprotein (VLDL). Insulin resistance is also as-
sociated with reduced VLDL degradation. Increased hepatic
VLDL may induce inflammation and oxidative stress which
develop and progress hepatic steatosis and fibrosis in such pa-
tients [4]. Pemafibrate reduces hepatic VLDL production by
reducing FFA entry to liver and hepatic apo C-III production,
which may contribute to an improvement in hepatic steatosis
and fibrosis [4]. However, it remains unknown whether pemaf-
ibrate reduces liver disease progression and has a role in treat-
ment of MASLD. To elucidate the effect of pemafibrate on the
development and progression of hepatic steatosis and fibrosis,
further studies using multiple modalities to evaluate hepatic
steatosis and fibrosis and a greater number of patients should
be performed.

Limitations of the study need to be addressed. This is a
cross-sectional study, limiting inferences of causality and its
direction. Although we did not change treatments for diabetes
and hypertension and other lipid-lowering drugs intentionally
during the study period, we cannot deny that such treatment
might influence on the change of liver function. Furthermore,
the parameters were not evaluated in 134 participants due to
missing data. It weakens the scientific impact of this study.

In conclusion, the 1-year pemafibrate treatment improved
hepatic steatosis and fibrosis indexes in patients with hypertri-
glyceridemia.
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