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Abstract

Purpose of Review Chronic kidney disease (CKD) poses a major global challenge, which is exacerbated by aging populations
and the pandemic of type 2 diabetes mellitus. Much of the escalating burden of CKD is due to cardiovascular complications.
Current treatment guidelines for dyslipidemia in CKD prioritize low-density lipoprotein cholesterol management, but still leave a
high residual cardiovascular risk. Targeting elevated triglycerides and low plasma high-density lipoprotein cholesterol, a com-
mon feature of CKD, could offer additional benefit. There are, however, safety issues with current fibrates (peroxisome
proliferator—activated receptor alpha [PPAR«x] agonists), notably the propensity for elevation in serum creatinine, indicating
the need for new approaches.

Recent Findings Interactions between the ligand and PPAR« receptor influence the specificity and potency of receptor binding,
and downstream gene and physiological effects. The peroxisome proliferator—activated receptor alpha modulator (SPPARM«)
concept aims to modulate the ligand structure so as to enhance binding at the PPAR« receptor, thereby improving the ligand’s
selectivity, potency, and safety profile. This concept has led to the development of pemafibrate, a novel SPPARM« agent. This
review discusses evidence that differentiates pemafibrate from current fibrates, especially the lack of evidence for elevation in
serum creatinine or worsening of renal function in high-risk patients, including those with CKD.

Summary Differentiation of pemafibrate from current fibrates aims to address unmet clinical needs in CKD. The ongoing
PROMINENT study will provide critical information regarding the long-term efficacy and safety of pemafibrate in patients with
type 2 diabetes mellitus, including those with CKD, and whether the favorable lipid-modifying profile translates to reduction in
residual cardiovascular risk.

Keywords Selective peroxisome proliferator—activated receptor alpha modulator - Pemafibrate - Atherogenic dyslipidemia -
Triglycerides - Chronic kidney disease - Residual cardiovascular risk

Introduction for atherosclerotic cardiovascular disease (ASCVD) [1].
The diabetes pandemic is already well recognized, with

Diabetes and chronic kidney disease (CKD) pose major  nearly half a billion individuals already affected, the vast
societal burdens, largely due to the associated high risk  majority with type 2 diabetes mellitus (T2DM), which is
largely lifestyle-related [2]. As diabetes prevalence in-
creases, the associated global economic burden is predict-
ed to double by 2030, increasing from US$1.3 trillion in
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Until recently, the challenge posed by CKD, defined con-
ventionally as estimated glomerular filtration rate (¢GFR) <
60 ml/min/1.73 m? or the presence of other markers of renal
deterioration (including albuminuria or proteinuria) [6], has
received less attention. This has gained new impetus, howev-
er, as CKD now affects 11-15% of the global population,
almost doubling in some regions over the last 30 years [4,
7]. In part, the rise in CKD prevalence can be explained by
population demographics, conflated by trends in T2DM, obe-
sity, and hypertension. Declining renal function with age con-
fers an increased cardiovascular risk, which although acceler-
ated by comorbid conditions such as hyperglycemia and hy-
pertension, is independent of conventional risk factors [8].
Cardiovascular complications pose the major problem, as pa-
tients with CKD are more likely to die of ASCVD than devel-
op end-stage renal disease and require renal replacement ther-
apy [9]. The economic burden posed by CKD is therefore
substantial, especially as early-stage CKD may affect up to
35% of those aged over 70 years [10]. Not surprisingly, co-
morbid T2DM and CKD exacerbate this burden [11].

As evident in T2DM, dysregulation of lipid metabolism in
CKD (without nephrotic syndrome) results in a dyslipidemia
characterized by low plasma levels of high-density lipoprotein
cholesterol (HDL-C) and elevated triglycerides (TG), usually
with normal levels of low-density lipoprotein cholesterol
(LDL-C) [12]. Elevated TG in this dyslipidemic profile is a
surrogate for increases in TG-rich lipoproteins (very low-
density lipoproteins, chylomicrons, and their remnants). This
hypertriglyceridemia predominantly results from delayed ca-
tabolism due to decreased activity of lipases involved in TG
lipoprotein metabolism and increased activity of lipoprotein
lipase inhibitors such as apolipoprotein C-III, and to a lesser
extent, increased hepatic production of TG-rich lipoproteins.
The latter is especially noted in individuals with insulin resis-
tance, such as those with T2DM. In contrast, individuals with
CKD and nephrotic syndrome have a lipid profile character-
ized by increases in total cholesterol and LDL-C, together with
hypertriglyceridemia. Dyslipidemia associated with CKD can
worsen with declining kidney function due to deposition of lipids
in the kidney [12, 13]. Taken together, this supports a rationale
for considering dyslipidemia associated with CKD as a coronary
heart disease risk similar to diabetes mellitus [1, 14].

Unmet Therapeutic Needs in CKD

LDL-C lowering with a statin is the standard of care for man-
agement of dyslipidemia in CKD, supported by robust clinical
trials that have demonstrated safety and efficacy for both lipid
lowering and prevention of ASCVD events in patients with
pre-end-stage renal disease [1, 6, 14, 15]. The relationship
between LDL-C lowering and cardiovascular benefit demon-
strated in other patient populations appears to be modified in
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CKD, especially as renal function worsens [16], and therefore
statin treatment is not recommended in individuals with
dialysis-dependent CKD with no evidence of ASCVD [1, 6].
Combination treatment with ezetimibe provides added bene-
fit. In the Study of Heart and Renal Protection (SHARP) in
9270 patients with CKD (75% with stage 4 or stage 5 CKD at
study entry), combination treatment with simvastatin and
ezetimibe reduced the risk for major ASCVD events in indi-
viduals with CKD compared with placebo [17]. Added to this,
post hoc analysis of the Improved Reduction of Outcomes:
Vytorin Efficacy International Trial IMPROVE-IT) showed
that the combination of simvastatin-ezetimibe was more effec-
tive than simvastatin alone in individuals with moderately
reduced renal function (eGFR <60 ml/min/1.73 m?).
Relative risk reductions for the primary endpoint (a composite
of cardiovascular death, major coronary event, or nonfatal
stroke) were 12% and 13% for individuals with an eGFR of
60 and 45 ml/min/1.73 m?, respectively, compared with 9% in
those with an eGFR of 75 ml/min/1.73 m? [18] The number
needed to treat (NNT) for ezetimibe-simvastatin treatment
among individuals with the greatest renal impairment
(eGFR <45 ml/min/1.73 m2) was 12; this compares
with a NNT of 24 for atorvastatin 80 mg/day in sec-
ondary prevention patients with CKD in the Treating to
New Targets (TNT) study [18, 19].

Despite LDL-C lowering therapy, however, CKD patients
continue to be at high residual cardiovascular risk [16], sug-
gesting the need to consider other potential targets. One such
candidate is elevated TG, a key component of the atherogenic
dyslipidemia commonly seen in CKD and T2DM, supported
by a growing body of evidence supporting elevated TG-rich
lipoproteins and remnant cholesterol as causal for ASCVD,
independent of LDL-C lowering [20-22].

Current treatment options for lowering TG in the general
population, as well as in high-risk individuals with T2DM,
with or without ASCVD, include high-dose icosapent ethyl
(ethyl eicosapentaenoic acid, an omega-3 fatty acid) and
fibrates (peroxisome proliferator—activated receptor alpha
[PPAR«] agonists) [23]. High-dose icosapent ethyl signifi-
cantly reduced major cardiovascular events by 25% in the
Reduction of Cardiovascular Events with Icosapent Ethyl-
Intervention Trial (REDUCE-IT) in statin-treated T2DM pa-
tients with persistently high TG [24¢]. Subsequent analyses
showed that the extent of TG lowering with this therapy did
not, however, equate with the expected cardiovascular event
reduction, implying that effects beyond TG lowering were
likely to have contributed to this cardiovascular benefit [25,
26¢]. Additionally, there is no evidence from REDUCE-IT
that lowering TG with icosapent ethyl reduces cardiovascular
events in patients with CKD [24¢]. There also may be safety
issues, given increases in atrial fibrillation and serious bleed-
ing seen with icosapent ethyl in this trial, which may relate to
non-lipid effects of therapy [24¢].
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Current fibrates such as fenofibrate undergo renal excretion,
and therefore their use is problematic in patients with CKD.
Elevation in serum creatinine is well recognized with fenofibrate,
which although reversible on discontinuation of treatment in pa-
tients with normal renal function [27, 28], may pose a risk for
further deterioration in those with renal impairment. The burden
of this is not unsubstantial, as shown in a population-level cohort
study in about 80,000 patients, in which new fibrate use in older
patients (aged > 65 years) increased hospitalization and nephrol-
ogist consultation due to elevation in serum creatinine [29].
Although data from the Action to Control Cardiovascular Risk
in Diabetes (ACCORD) Lipid study suggested that elevation in
serum creatinine with fenofibrate treatment did not predispose to
renal tubular injury [30¢], over long-term follow-up there was an
increased risk of the major kidney outcome (a composite of
incident macroalbuminuria, doubling of creatinine, self-reported
need for dialysis, or death from any cause), which was driven
entirely by creatinine doubling [31]. Whether this is an appropri-
ate surrogate for progression to more severe CKD may be debat-
ed [32]; however, there is no evidence to indicate that fenofibrate
treatment may mitigate renal harm in T2DM patients [31]. In
addition, drug interactions with the combination of a fibrate
and a statin may increase the potential for muscle problems and
promote discontinuation of treatment [33]. Consequently,
fibrates are not routinely recommended in individuals with pre-
existing renal impairment [33, 34].

Furthermore, there is a lack of definitive evidence that
fibrate treatment reduces residual cardiovascular risk.
Gemfibrozil as monotherapy reduced cardiovascular events
in both primary prevention and secondary prevention settings
but is not recommended as add-on to a statin due to the in-
creased risk of myopathy [35, 36]. Outcomes studies with
bezafibrate or fenofibrate have been neutral [37-39], although
a post hoc analysis of the major fibrate trials did, however,
suggest benefit in high-risk individuals with atherogenic dys-
lipidemia (including those on statin treatment in the
ACCORD Lipid study), when compared with those without
this lipid profile [40]. In the setting of CKD there is a paucity
of information. A meta-analysis suggested that fibrate treat-
ment (predominantly as monotherapy) reduced the risk of car-
diovascular events in patients with CKD, of similar magnitude
to that seen in individuals with normal kidney function, al-
though data for patients with mild to moderate CKD were
limited [41]. In the ACCORD Lipid trial, 35% of patients
had mild to moderate CKD. Here, the addition of fenofibrate
therapy had no effect on the risk for cardiovascular events
compared with statin alone, whereas in patients without
CKD there was a reduction in cardiovascular death [42].

In summary, it is evident that there is an unmet need for
further therapeutic approaches targeting dyslipidemia in CKD
patients with or without T2DM. Could the deployment of preci-
sion medicine, targeting the PPAR « receptor, overcome the safe-
ty issues recognized with fibrates?

The SPPARMa Concept: Aiming to Improve
the Benefit-Risk Profile

PPARx, a member of the PPAR family of nuclear receptors,
has a critical role in the transcriptional regulation of lipopro-
tein metabolism, influencing the production and catabolism of
TG-rich lipoproteins, HDL synthesis, as well as the (3-
oxidation pathway [43]. Beyond these actions, PPAR«x acti-
vation may also regulate glucose homeostasis, inhibit
inflammation and thrombogenesis, and improve vascular
function [44—46]. These activities have been extensively
reviewed [47¢].

The mechanism of interaction of a ligand at the PPARx
receptor has been established [43]. Briefly, binding of a ligand
(either a drug such as a fibrate or endogenous ligand such as
prostaglandins, leukotrienes, and medium-long-chain free fat-
ty acids), to the ligand-binding domain of the PPAR « receptor
induces a conformational change, which in turn facilitates
recruitment of a specific profile of binding cofactors which
either promote or repress expression of target genes involved
in key metabolic pathways. The ligand-activated PPARx
forms a heterodimeric complex with another ligand-activated
nuclear receptor, the Retinoid X Receptor, which then binds to
a specific DNA sequence in the promoter region of target
genes. Transactivation mediated by a coactivator-acetyl trans-
ferase complex results in the expression of key genes involved
in lipid metabolism. Alternatively, binding to a repressor pro-
tein prevents transcription of other genes (transrepression).
PPARw ligands may share cofactors leading to the same bio-
logical response, or there may be differences in the profile of
cofactors resulting in differing responses. Thus, the unique
receptor—cofactor-binding profile of the PPAR« ligand influ-
ences the specificity and potency of receptor binding, and
downstream gene and physiological effects [47¢].

Modifying the binding interactions between the ligand and
the PPAR« receptor therefore offers the opportunity to mod-
ulate the receptor—cofactor binding profile, and thus improve
the selectivity, potency, and safety profile of the ligand com-
pared with fibrates. This in turn would improve the benefit
versus risk balance. This rationale, which has already been
used successfully in the development of selective estrogen
receptor modulators for breast cancer [48], underlies the
SPPARMa concept [49, 50¢].

Early studies investigated several potential candidates [51].
While some showed higher potency than fenofibrate in vitro,
this did not translate to improved TG-lowering efficacy in
patients with atherogenic dyslipidemia and/or there were safe-
ty issues [51, 52]. Deployment of a precision medicine strat-
egy involving the design, synthesis, and rigorous screening of
more than 1500 compounds identified several potential
SPPARMu« candidates. Of these, one—K-877, subsequently
named pemafibrate—showed potent PPAR«x activity and se-
lectivity, and is now licensed in Japan.
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How Does This SPPARMa Differ from Fibrates?

Critical to differences between pemafibrate and current
fibrates is the binding of each ligand within the large lipid-
binding pocket of the PPARx receptor. Fibrates such as
fenofibrate have a linear structure which binds to only one
arm of the Y-shaped ligand-binding pocket of the PPARx
receptor, thereby limiting interactions between the ligand
and cofactors. Pemafibrate was synthesized by introducing
benzoxazole and phenoxyalkyl sidechains, while maintaining
the acidic region in its structure as in fibrates, resulting ina Y-
shaped structure [53]. Because of this shape, pemafibrate
binds more strongly and entirely within the lipid-binding
pocket [54¢] and induces different conformational changes
in PPAR«. The flexibility of the phenoxyalkyl group is criti-
cal in conferring this stronger “induced-fit” with the PPARx
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receptor, resulting in coactivator-dependent activation as a
SPPARM« (Fig. 1) [55].

These structure-activity differences translated to marked in-
creases in potency (>2500-fold) and higher subtype selectivity
for PPAR o with pemafibrate compared with fenofibric acid (the
active moiety of fenofibrate) [56]. Transcriptome analysis con-
firmed differences between these ligands, with induction of key
genes regulating lipid metabolism, such as those encoding the
very low-density lipoprotein receptor (VLDLR) and the adeno-
sine triphosphate binding cassette transporter 1 (ABCA1), at 10-
fold lower concentration of pemafibrate than fenofibrate [57].
In vivo experimental models showed superior lipid-modifying
activity with pemafibrate compared with fenofibrate, in terms
of lowering TG and raising HDL-C, as well as anti-
inflammatory effects [56, 58]. Together, these actions contribut-
ed to attenuation of atherosclerotic lesion development [59].

Fenofibrate

Ligand binding site of PPARa
» Compared with fenofibrate,

Stronger interaction
at ligand binding site
Due to hydrophobic
interactions

within the s

®

-~

Flexible phenoxyalkyl
group
» ‘induced fit’

>

Fig. 1 Structural differences between pematfibrate and current fibrates.
Pemafibrate differs from current fibrates such as fenofibrate by the
introduction of benzoxazole and phenoxyalkyl sidechains. The resulting
Y-shaped structure of pemafibrate binds more strongly and entirely
within the ligand-binding site, due to enhanced hydrophobic
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pemafibrate binds entirely

Improved structure-activity of pemafibrate
promotes:

» Potency: >2,500 x greater than fenofibrate
» Selectivity for PPARa subtype
» Improved pharmacokinetic profile »» renal safety

interactions. The flexibility of the phenoxyalkyl group of pemafibrate is
critical in conferring an “induced-fit” with the peroxisome
proliferator—activated receptor alpha (PPARx) receptor, resulting in
coactivator-dependent activation as a selective PPARx modulator
(SPPARMw)
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Aside from effects in metabolically active tissues, PPAR
is also expressed in glomerular and renal tubular cells, where it
regulates renal lipid accumulation [60]. Interestingly, in an
experimental model of diabetic nephropathy (db/db mice)
[61], administration of pemafibrate ameliorated this nephrop-
athy by inhibiting deposition of lipids in the renal tubules and
reducing oxidative stress. Of the mechanisms proposed to
explain this effect, modulation of the renal 5'-AMP-activated
protein kinase-acetyl-CoA carboxylase pathway, leading to
acceleration of fatty acid (3-oxidation and inhibition of fatty
acid synthesis, and thus inhibition of the diacylglycerol pro-
tein kinase C NAD(P)H oxidase, may be critical [61].

Preclinical findings therefore support the SPPARMo con-
cept. In clinical pharmacokinetic studies, pemafibrate showed
a favorable profile. Unlike current fibrates, pemafibrate is not
eliminated via the kidneys but instead undergoes hepatic ex-
cretion [62]. Drug-interaction studies involving coadministra-
tion of pemafibrate with six available statins also showed no
clinically relevant increase in exposure to the statin [63].
Moreover, single-dose or repeated-dose studies in individuals
with renal impairment showed no increase in plasma
pemafibrate concentrations [62, 64¢]. The key question, how-
ever, is whether these differences in potency, selectivity, and
pharmacokinetics/pharmacodynamics translate to an im-
proved benefit versus risk profile for pemafibrate versus cur-
rent fibrates, especially in the context of renal safety.

Clinical Experience with Pemafibrate

Results from clinical trials are supportive of the SPPARMa
concept, and delineate differences, notably in safety, between
pemafibrate and current fibrates.

Efficacy

In a pivotal placebo-controlled phase 2 study in Japanese subjects,
pemafibrate 0.2—0.4 mg daily significantly lowered remnant cho-
lesterol and TG (by up to 80% and ~50%, respectively), in-
creased HDL-C (by ~20%), and resulted in qualitative improve-
ments in the atherogenic lipoprotein profile, notably reducing the
proportion of small and very small LDL particles. The decrease in
TG was significantly greater than with low dose fenofibrate [65].

Subsequent findings corroborated the TG-lowering effica-
cy of pemafibrate [66¢¢]. In a pooled analysis of 12-week data
from six placebo-controlled trials (n = 1253, with and without
statin treatment), pemafibrate 0.4 mg daily significantly
lowered TG by ~50% in both groups compared with placebo
[67¢]. There was very low interpatient variability in response,
as only 1.4% in the “with-statin” group and 2.3% in the “with-
out-statin” group did not show a decrease in TG. Another
meta-analysis of seven randomized controlled trials (n =
1623) showed similar findings, with significant TG lowering

compared with placebo (p <0.001), albeit similar with
fenofibrate. HDL-C, non-HDL-C levels, and the homeostasis
model assessment of insulin resistance also improved with
pemafibrate but not with placebo [68¢]. Furthermore, data
from the PROVIDE study in T2DM patients with hypertri-
glyceridemia showed durable responses in terms of decreases
in TG and non-HDL-C and elevation in HDL-C, which were
sustained over 52 weeks [69].

Safety

Safety analyses highlight an improved benefit-—risk profile for
pemafibrate compared with fenofibrate. Both pooled analyses
described above, showed that treatment with pemafibrate was
associated with a lower incidence of adverse events compared
with fenofibrate [67¢, 68¢]. The incidence of adverse events dur-
ing 12 weeks of treatment in patients with renal impairment and
concomitant statin therapy was similar in pemafibrate and place-
bo groups [67¢]. Findings from a meta-analysis of seven studies
were similar, demonstrating a significantly lower incidence of
adverse events compared with fenofibrate (odds ratio 0.60;
95% confidence interval 0.49-0.73; p < 0.001), in particular low-
er frequencies of increases in hepatobiliary enzyme activity. Both
alanine aminotransferase (ALT) and gamma-glutamyl transfer-
ase (GGT) activity were significantly decreased with pemafibrate
treatment, compared with either fenofibrate or placebo.
Importantly, the incidence of creatinine elevation was low and
similar in the pemafibrate and placebo groups, and significantly
less than that seen with fenofibrate treatment [68¢].

Patients with Renal Dysfunction

In pooled analyses of randomized controlled trials, concomitant
renal dysfunction did not affect the efficacy or tolerability of
pemafibrate-statin combination therapy [67¢]. A separate study
specifically evaluated the efficacy and safety of pemafibrate in
dyslipidemic patients with a broad range of renal dysfunction,
based on eGFR (ranging from normal, i.e., > 90 mL/min/1.73 m?
to <30 mL/min/1.73 m?) [64¢]. Pemafibrate 0.2-0.4 mg daily
was administered for up to 52 weeks. At the end of the study, TG
levels were reduced by 45.9% in patients receiving 0.2 mg daily,
with a further decrease to 58.5% in 17 patients uptitrated to
0.4 mg daily. There was no difference in efficacy between pa-
tients with normal renal function or with renal impairment
(Fig. 2). Even among patients on hemodialysis, decreases in
TG ranged from 43.4 to 57.5% over 52 weeks. Patients with
lower baseline eGFR exhibited the largest decreases in TG-rich
lipoproteins and small LDL-C levels, as well as increases in
HDL-C [64+]. The TG-lowering effects of pemafibrate were du-
rable and sustained over 52 weeks in all patients (Fig. 3) [64¢].
Importantly, baseline eGFR did not increase the incidence of
adverse events [64¢]. Elevation in serum creatinine (>2 X base-
line value) was not reported for any patient treated with
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Fig. 2 Pemafibrate in patients TG
with impaired renal function.
Treatment with pemafibrate (0.2—
0.4 mg daily) led to substantial

Baseline eGFR
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Baseline eGFR
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lipoprotein cholesterol (HDL-C),

with similar responses in patients

with normal or impaired renal 50

function. Data from Yokote et al.
[64¢]. eGFR estimated glomerular
filtration rate

Percent change from baseline

-80 -

pemafibrate, irrespective of baseline renal function. While there
was a suggestion of increasing serum creatinine in patients with
normal or only mild renal dysfunction (eGFR >90 mL/min/
1.73 m% or >60 and <90 mL/min/1.73 m?) over 52 weeks
(Fig. 4) [64°], the lack of a placebo control group does not permit
interpretation of the clinical context of these findings. It is, how-
ever, pertinent that the magnitude of these increases was similar
to that reported in previous studies and lower than observed with
fenofibrate [70—73]. Moreover, eGFR did not worsen in patients
with moderate or severe renal impairment (Fig. 4). In addition,
GGT and alkaline phosphatase levels decreased in all patients
except those with eGFR < 30 mL/min/1.73 m* over the 52-week
study [64¢]. A recent case-report also reported that treatment with
pemafibrate 0.1 mg daily decreased excretion of urinary protein
without changing eGFR or blood pressure in patients with IgA
nephropathy and hypertriglyceridemia [74].

The clinical safety profile of pemafibrate in dyslipidemic
patients, including those with renal dysfunction, appears
favorable over 52 weeks, with no evidence to suggest risk

Fig. 3 Durable lowering of 5
triglycerides with pemafibrate.
The triglyceride (TG)-lowering
effects of pemafibrate (0.2—

0.4 mg daily) in patients with
normal or impaired renal function
were sustained for 52 weeks.
Reproduced with permission
from Yokote et al. [64¢] under
Creative Commons License 4.0
(https://creativecommons.org/
licenses/by/4.0/). eGFR estimated
glomerular filtration rate
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of renal deterioration or elevation in serum creatinine.
Thus, pemafibrate offers an improved renal safety profile
compared with current fibrates such as fenofibrate, a dis-
tinct advantage in the setting of diabetic renal disease. It
should, however, be borne in mind that these data relate
to a relatively short treatment duration in clinical trials
and that further long-term data in real-world clinical
practice are needed to fully evaluate the safety of
pemafibrate in patients with and without CKD.

Potential for Management of Dyslipidemia
in CKD

From available evidence, pemafibrate appears to have a favor-
able benefit-risk profile in the management of atherogenic
dyslipidemia and hypertriglyceridemia. In particular, renal
and hepatic safety was good, with no elevation in serum cre-
atinine, a key issue with current fibrates such as fenofibrate,
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Fig. 4 Renal safety of
pemafibrate. Estimated
glomerular filtration rate (¢€GFR) a
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especially in patients with CKD. There was also no evidence
to suggest any worsening of renal function in patients with
pre-existing renal impairment as in diabetic kidney disease.
This profile suggests that pemafibrate may fulfill an important
unmet clinical need in this patient group.

Whether pemafibrate reduces cardiovascular events in pa-
tients with CKD is not known. This gap in evidence is being
addressed by the PROMINENT study [75¢¢], in high-risk
T2DM patients (one-third without clinical ASCVD) with ath-
erogenic dyslipidemia, defined as TG 200499 mg/dL (2.26—
5.64 mmol/L) and low HDL-C <40 mg/dl (1.03 mmol/L).
Additional inclusion criteria include moderate-to-high intensity
statin therapy or specified LDL-C criteria. Patients are random-
ized to treatment with pemafibrate 0.2 mg twice daily or pla-
cebo, and the primary outcome is a composite of myocardial
infarction, ischemic stroke, hospitalization for unstable angina
requiring unplanned coronary revascularization, and cardiovas-
cular death. As mild to moderate renal dysfunction is not an
exclusion criterion, PROMINENT will offer opportunities to
investigate whether the addition of pemafibrate in T2DM pa-
tients with CKD reduces the residual risk of cardiovascular
events in these very high-risk patients. Enrolment of the

4 8 12

16 20 24 28 32 36 40 44 48 52

Duration of treatment (weeks)

required 10,000 patients is now completed and results are an-
ticipated in the next 2 years.

Conclusions

CKD is a major global challenge, largely driven by escalation
in the diabetes pandemic. CKD not only confers a risk of
progression of renal disease, but is also associated with accel-
erated ASCVD, the major cause of death. As for T2DM, ath-
erogenic dyslipidemia, the combination of elevated TG and
low plasma levels of HDL-C, is a common feature. Despite
guideline recommended LDL-C lowering therapy, patients
with CKD remain at high residual cardiovascular risk.
Current therapeutic options for the management of hypertri-
glyceridemia associated with CKD have issues, particularly
with respect to safety.

Pemafibrate, a novel SPPARMw, may address this impor-
tant unmet clinical need. Evidence to date supports a favorable
benefit-risk profile for pemafibrate in the management of dys-
lipidemia, including among patients with CKD, with no ele-
vation in serum creatinine, a well-recognized problem with
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current fibrates. The PROMINENT study will provide critical
information regarding the long-term efficacy and safety of
pemafibrate in T2DM, and whether its favorable lipid-
modifying profile translates to reduction in residual cardiovas-
cular risk, especially among TDM patients with CKD.
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