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A Significant Increase of Estimated Glomerular Filtration
Rate After Switching From Fenofibrate to Pemafibrate
in Type 2 Diabetic Patients
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Abstract

Background: Dyslipidemia is one of the major risk factors for
cardiovascular disease (CVD), along with hypertension, diabetes,
smoking and obesity. Approximately 70% of CVD risk remains
even after treatment of elevated low-density lipoprotein-cholesterol
(LDL-C) by statins. High triglyceride (TG) and low high-density
lipoprotein-cholesterol (HDL-C) level are potential therapeutic tar-
gets to prevent CVD. Fibrates were associated with a greater re-
duction in TG, and a greater increase in HDL-C. Fibrates activate
specific transcription factors belonging to the nuclear hormone
receptor superfamily, termed peroxisome proliferator-activated
receptors (PPARs). Fibrates improve atherogenic dyslipidemia by
mediating PPARa. Pemafibrate is a novel member of the selective
PPARa modulator (SPPARMa) family that was designed to have
a higher PPARa agonistic activity and selectivity than previous
fibrates. Here, we aimed to study the influences of the switching
from fenofibrate to pemafibrate on metabolic parameters in type 2
diabetic patients.

Methods: We retrospectively picked up type 2 diabetic patients who
had undergone the switching from fenofibrate to pemafibrate, and
compared metabolic parameters before the switching with the data at
3, 6 and 12 months after the switching.

Results: We found 15 patients with type 2 diabetes. Serum alanine
aminotransferase significantly decreased at 6 months after the switch-
ing as compared with baseline. The estimated glomerular filtration
rate (eGFR) significantly increased at 3, 6 and 12 months after the
switching from fenofibrate to pemafibrate as compared with baseline.
Serum uric acid (UA) levels significantly increased at 3 and 6 months
after the switching as compared with baseline. We did not observe
changes in other metabolic parameters after the switching.
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Conclusion: We observed a significant increase of eGFR and serum
UA after the switching from fenofibrate to pemafibrate in type 2
diabetic patients. Recent evidences suggest that the improvement of
eGFR is beneficially associated with the development of CVD in type
2 diabetic patients. Considering the impact on eGFR, pemafibrate
may effectively reduce CVD as compared with fenofibrate.
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Introduction

Dyslipidemia is one of the major risk factors for atherosclerot-
ic cardiovascular disease (ASCVD), along with hypertension,
diabetes, smoking and obesity. The meta-analysis showed that
statins reduce the risk of ASCVD by approximately 20-30%,
suggesting that approximately 70% of ASCVD risk remains
even after treatment of high low-density lipoprotein-choles-
terol (LDL-C) by statins [1, 2]. High levels of triglyceride
(TG)-rich lipoproteins such as intermediate-density lipopro-
tein (IDL) and very-low-density lipoprotein (VLDL) and low
high-density lipoprotein cholesterol (HDL-C) level are com-
monly observed in patients with type 2 diabetes and obesity [3,
4]. Such atherogenic dyslipidemias are potential therapeutic
targets to prevent ASCVD.

An optimal reduction of cardiovascular risk through the
management of atherogenic dyslipidemias depends on effi-
cacy of lipid-modulating agents beyond statin-based reduction
of LDL-C. The most important class of medications to man-
age atherogenic dyslipidemias can be fibrates, because fibrates
were associated with a greater reduction in TG, and a greater
increase in HDL-C [5]. Fibrates activate specific transcription
factors belonging to the nuclear hormone receptor superfamily,
termed peroxisome proliferator-activated receptors (PPARs)
[6]. Three isoforms are identified: PPARa, PPARy and PPARB/S
[7]. PPARa is abundant in energy-demanding tissues, such as
the liver, kidney, heart and skeletal muscle; PPARYy is predomi-
nantly found in adipose tissue, macrophages and the large intes-
tine, whereas PPARP/S is more ubiquitous in distribution [8, 9].
These PPARSs are controlled through their interaction with fatty
acids (FAs) and their derivatives and are the pharmacological
targets for fibrates (PPAR«) or the insulin sensitizer thiazolidin-
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ediones (PPARY). Fibrates elevate HDL-C levels via transcrip-
tional induction of synthesis of HDL apolipoproteins by mediat-
ing PPARo. By mediating PPARa, fibrates also reduce serum
TG by lowering hepatic apo C-III production and by increasing
lipoprotein lipase-mediated lipolysis and FA oxidation.
Pemafibrate is a novel member of the selective PPARa
modulator (SPPARMa) family that was designed to have a
higher PPARa agonistic activity and selectivity than existing
PPARa agonists (such as fibrates) [8, 10]. Here, we aimed to
study the influences of the switching from fenofibrate to pemaf-
ibrate on metabolic parameters in type 2 diabetic patients.

Materials and Methods

We retrospectively picked up type 2 diabetic patients who had
undergone the switching from fenofibrate to pemafibrate, and
compared metabolic parameters before the switching with the
data at 3, 6 and 12 months after the switching. The study pro-
tocol was approved by the Ethics Committee of the National
Center for Global Health and Medicine, and the study was per-
formed in accordance with the Declaration of Helsinki. The
paired -test was used to statistically analyze comparison in
metabolic parameters between before and after the switching.

Results

We found 15 patients with type 2 diabetes. Baseline charac-
teristics for type 2 diabetic patients who had undergone the
switching from fenofibrate to pemafibrate are shown in Ta-
ble 1. Ten patients had hypertension, nine patients were over-
weight, and eight patients had received non-fibrate lipid-low-
ering drugs.

Clinical and biochemical parameters except for estimated
glomerular filtration rate (¢GFR) and serum uric acid (UA) of
patients before and after the switching are shown in Table 2.
Only serum alanine aminotransferase significantly decreased at
6 months after the switching as compared with baseline. Other
parameters did not show a significant change after the switch-
ing. Changes in eGFR and serum UA are shown in Figure 1.
The eGFR significantly increased at 3, 6 and 12 months after
the switching from fenofibrate to pemafibrate as compared with
baseline. Serum UA levels significantly increased at 3 and 6
months after the switching as compared with baseline.

Discussion

The lipid profile of patients with type 2 diabetes, obesity and
metabolic syndrome is characterized by low HDL-C levels and
increased TG [3, 4], which has been defined as atherogenic
dyslipidemia. Fibrates can be effectively used to manage such
atherogenic dyslipidemias. Randomized control trials showed
that gemfibrozil, fenofibrate and bezafibrate were significantly
effective to prevent CVD events in patients with atherogenic
dyslipidemia [11]. In the Fenofibrate Intervention and Event
Lowering in Diabetes (FIELD) study, fenofibrate significantly
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Table 1. Characteristics for Type 2 Diabetic Patients Who Had
Undergone the Switching From Fenofibrate to Pemafibrate (n
=15

Characteristics

Clinical characteristics

Age (years) 55.1+12.0
Gender (male/female) 8/7

Body weight (mean + SD, kg) 752+ 15.6
Body mass index (mean + SD, kg/m?) 27.5+4.8
Systolic blood pressure (mean = SD, mm Hg) 133.4+12.7

Diastolic blood pressure (mean = SD, mm Hg) 79.4+11.2
Treatments for type 2 diabetes

Dipeptidyl peptidase-4 inhibitors (n)

Metformin (n)

Sodium-glucose co-transporter 2 inhibitors (n)

Glucagon-like peptide 1 receptor agonists (n)

Sulfonylurea (n)

Insulin (n)

—_— N = W o 3 s

a-glucosidase inhibitors (n)
Treatments for hypertension

Angiotensin receptor blockers (n)

Calcium antagonists (n)

Diuretics (n)

B-blockers (n)

Mineralocorticoid receptor antagonist (n)

— = N O

Treatments for dyslipidemia
Statins (n) 2
Ezetimibe (n)

SD: standard deviation.

reduced CVD events in those with low HDL-C or hyperten-
sion [12]. The largest effect of fenofibrate to reduce CVD risk
was observed in subjects with marked dyslipidemia (TG > 2.3
mmol/L and low HDL-C) in whom a 27% relative risk reduc-
tion (95% confidence interval: 9 - 42; P = 0.005) was observed
[12]. Different fibrates may have different spectrum of benefi-
cial effects and adverse effects.

In our study, serum UA significantly increased after the
switching from fenofibrate to pemafibrate. Fenofibrate influ-
ences on serum UA metabolism [13]. Fenofibrate was reported
to decrease serum UA levels by increasing its urinary excre-
tion, most likely through the inhibition of urate transporter 1
(URAT1) by fenofibric acid, its major metabolite [14]. The
meta-analyses also demonstrated that fenofibrate significant-
ly reduced serum UA levels [15, 16]. However, reduction of
serum UA by pemafibrate was not reported, suggesting that
fenofibrate has URAT1 inhibitory effect; however, pemafi-
brate may not have such effect. The URATT1 inhibitory effect
by pemafibrate should be studied in the future.

In our study, eGFR significantly increased after the
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Table 2. Changes in Metabolic Parameters After Switching From Fenofibrate to Pemabibrate

Baseline After 3 months After 6 months After 12 months
Aspartate aminotransferase (IU/L) 79.1 +£194.1 63.6 + 148.4 344 +£35.7 26.7+8.5
Alanine aminotransferase (IU/L) 37.4+31.1 31.1+20.9 27.8 + 18.6* 34.7+27.1
v-glutamyl transpeptidase (IU/L) 144.8 £319.8 83.4 £ 140.7 94.2 +160.9 92.0+154.8
Creatine phosphokinase (IU/L) 100.1 +72.4 110.2 + 64.2 100.6 +37.5 136.3 +139.5
Plasma glucose (mg/dL) 1489+429 164.6 £53.1 150.1 +34.4 162.5+41.6
HbAlc (%) 7.0+1.2 6.9+0.9 6.8+0.8 6.9+0.8
Total cholesterol (mg/dL) 216.7+70.3 201.4+34.2 191.4+15.4 186.1 +30.8
Triglyceride (mg/dL) 346.3 +468.5 314.3 £335.8 203.9 +105.4 217.5+£123.0
HDL-cholesterol (mg/dL) 55.5+27.5 47.4+10.1 47.8+10.8 51.7+11.9
LDL-cholesterol (mg/dL) 108.7 £ 18.5 112.0+16.9 116.8 +15.4 108.4 £26.5
Non-HDL-cholesterol (mg/dL) 161.2+729 154.0 £34.3 143.6 £10.7 134.4 £30.9

*P < 0.05 vs. baseline.

switching from fenofibrate to pemafibrate. Fenofibrate was
reported to increase serum creatinine levels and decrease the
eGFR [17]. In the FIELD Helsinki sub-study, a significant de-
crease in eGFR was observed in the fenofibrate group [18].
The mechanism of fibrate-induced renal function impairment
is unclear. Potential mechanisms include increased muscular
production of creatinine, decreased secretion from renal tu-
bules, and a change in the glomerular filtration through altered
hemodynamics. Hottelart et al postulated that increased serum
creatinine levels result from increased creatinine production
[19]. Fibrates reduce the production of vasodilatory prosta-
glandins, leading to a change in the renal function in patients
who experience a rise in the serum creatinine levels [20],
which is another possible explanation.

In the multicenter, single-arm, open-label, phase III trial,
0.2 - 0.4 mg/day pemafibrate was administered for 52 weeks to
189 patients with hypertriglyceridemia and an eGFR > 45 mL/

*

q 100

95 L

*

£t 9
~
t /
g 85
E /
x g0
& /
(0]

75

/

70

baseline after 3m after 6m after 12m

min/1.73 m? on statin or regardless of eGFR when statin was
not administered [21]. There were no significant changes in
eGFR over time in any stages of chronic kidney disease (CKD)
[21]. Further, pemafibrate showed a good safety profile and ef-
ficacy in correcting lipid abnormalities in a broad range of pa-
tients, including those with CKD. Fenofibrate is metabolized
mainly by the kidneys, whereas pemafibrate is metabolized
mainly by the liver [22], which can partially explain a signifi-
cant increase of eGFR after the switching from fenofibrate to
pemafibrate. In an on-drug/oft-drug ancillary study to the Ac-
tion to Control Cardiovascular Risk in Diabetes (ACCORD)
Lipid Trial to investigate posttrial changes in serum creati-
nine, participants with significant initial on-trial increases in
serum creatinine (> 20%) returned to the same level of renal
function as participants receiving placebo, suggesting that the
fenofibrate-associated on-trial increases in serum creatinine
were reversible [23]. A significant increase of eGFR after the
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Figure 1. Changes in eGFR (a) and serum uric acid (b) after the switching from fenofibrate to pemafibrate in type 2 diabetic
patients. Black circles and error bars indicate mean and SD, respectively. *P < 0.05 vs. values at baseline. eGFR: estimated

glomerular filtration rate; SD: standard deviation.

360 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™

www.cardiologyres.org



Yanai et al

Cardiol Res.2021;12(6):358-362

switching from fenofibrate to pemafibrate in our study may
reflect the effect of discontinuation of fenofibrate. It remains
unknown whether pemafibrate improves eGFR or not in type 2
diabetic patients, which should be studies in the future.

Recent studies using sodium glucose cotransporter 2 in-
hibitors (SGLT2is) demonstrates that the improvement of
eGFR is beneficially associated with the development of CVD
in type 2 diabetic patients [24, 25], suggesting a significance
of effects of drugs on eGFR when managing cardiovascular
risks in patients with type 2 diabetes. Considering the impact
on eGFR, pemafibrate may be more beneficially associated
with the development of CVD as compared with fenofibrate.

Limitations of the study need to be addressed. This is a
cross-sectional study, limiting inferences of causality and its
direction. Although treatments for diabetes and hypertension
and other lipid-lowering drugs did not change during the study
period, we cannot deny that such treatment might influence on
the change of eGFR. We should mention further limitations on
the small sample size. Further studies, preferably with larger
numbers of subjects, will be needed in the future.

In conclusion, we observed a significant increase of eGFR
and serum UA after the switching from fenofibrate to pemafi-
brate in type 2 diabetic patients.
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