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1. Introduction

Persistently high serum triglyceride (TG) and free fatty acid (FFA) levels, which are
common in type 2 diabetes and metabolic syndrome, are residual risk factors after
significant low-density lipoprotein cholesterol (LDL-C) reduction by statin therapy for
atherosclerotic coronary vascular disease. However, no definitive data show that
reducing TG reduces cardiovascular events, and the impact of TG- and FFA-lowering
therapy on microcirculation is still unknown.

To test our hypothesis that significant improvements in TG, remnant like particles
cholesterol (RLP-C), and FFA levels by pemafibrate treatment normalizes
hemorheology, we evaluate the effects of pemafibrate treatment on hemorheology and
FFA levels.

2. Materials and Methods

2.1. Patients
The Ethics Committee of the Dokkyo Medical University Nikko Medical Center
approved the study protocol. (Nikko 31016, 31017). The study design was a
single-center, non-randomized, controlled study. The inclusion criteria were as
follows: 1) age > 20 years; 2) type 2 diabetes mellitus (HbAlc 6-10%) or metabolic
syndrome [20], comorbid with fasting serum TG > 150 mg/dL; and 3) whole blood
transit time (corrected) > 45 sec on microarray channel flow analyzer (MCFAN).



Patients were divided into a study group, receiving pemafibrate 0.2 mg “day (n =
50) for 16 weeks, and a non-pemafibrate control group (n = 46). Blood samples
were drawn 8 and 16 weeks after study entry to evaluate whole blood transit time as
a hemorheological parameter, leukocyte activity by MCFAN, and FFA levels. The
exclusion criteria were as follows: 1) patient treated by pemafibrate, fibrates, or
omega-3 fatty acids; 2) patients deemed by the principal investigator or
sub-investigator to be inappropriate for participation in the study. Finally, 96
patients were enrolled from May 2020 until December 2021, and 50 patients were
newly prescribed pemafibrate 0.2 mg/day, and 46 patients were not prescribed
pemafibrate according to the attending physicians’ decision. All participants
provided written informed consent.

2.2. Statistical Analysis
Baseline comparisons were conducted using the Wilcoxon rank sum test,
Student’s t-test, chi-squared test, and Fisher’s exact test. Comparisons of the
time-response curves of various parameters of the two groups were made by
two-way repeated measures analysis of variance. The target number of patients
was 41 for each group, totaling 82 (a = 0.05, 1-8 = 0.80). We set the dropout rate
for this study at 10%, and the required sample size was therefore 92 patients.

3. Results

All patients had similar baseline characteristics. No significant differences in the
glycemic parameters between the groups were observed. The pemafibrate group
showed a slight decrease from the baseline HbAlc level at week 16, although this was
not statistically significant when compared with the non-pemafibrate group. Fasting
serum TG levels of the non-pemafibrate group decreased from baseline 245.8 = 112.6
mg/dL to 205 + 139.6 mg/dL at week 8, and 220.5 *+ 148.6 mg/dL at week 16. The
pemafibrate group fasting serum TG levels decreased from baseline 278.6 = 122.2
mg/dL to 161.8%£101.1 mg/dL at week 8, and 135.5%£49.1 mg/dL at week 16. RLP-C
levels in the pemafibrate group decreased significantly from baseline 13.2 + 8.7
mg/dL to 5.5 £ 3.1mg/dL at week 8, and 4.9 = 2.5 mg/dL at week 16. Total cholesterol,
LDL-C, HDL-C, and FFA levels remained unchanged in both groups. No serious adverse
events were observed in either of the groups.

A two-way repeated analysis of variance showed no difference between the two
groups in the effect of reduced TG concentration on blood rheology in the Ex Vivo
microvascular model.

There was no difference in overall FFA values between the two groups. Subgroup
analysis of FFA values above the median at baseline showed no significant interaction,
but one-way analysis of variance revealed significant suppression of FFA values at



week 16 in the pemafibrate group compared to baseline (p < 0.05).

4, Discussion

We hypothesized that reducing excessive FFA levels with pemafibrate would prevent
endothelial dysfunction and normalize blood rheology. However, our results showed
no clear significant effects of pemafibrate on hemorheological data in patients with
concurrent elevated TG levels and Type 2 diabetes or metabolic syndrome. The lack of
benefit from pemafibrate was thought to be due to the small percentage of patients
with high FFA. A possible reason for this is that we did not add FFA values to the entry
criteria, as FFA values are not routinely measured in our clinical practice and were
difficult to use for screening. It has been suggested that pemafibrate may indirectly
stabilize the dynamic equilibrium of fatty acids by converting many TRL residues to
LDL-C thereby lowering elevated FFA levels to the normal range. Abdominal obesity,
as seen in hypertriglyceridemia and metabolic syndrome, increases total body fat and
releases large amounts of fatty acids owing to increased adipocyte mass.
However, although obesity worsens the general health status, excess fat does not
necessarily cause metabolic abnormalities, and the loss of the dynamic equilibrium
between fatty acid release and consumption and the increase in FFA levels are
thought to be responsible for endothelial dysfunction within blood vessels.

The study was a single-center, nonrandomized controlled trial with a limited sample
size. Only 30% of the study population had elevated baseline FFA levels; therefore,
additional studies are needed for patients with elevated FFA and TG levels and type 2
diabetes mellitus.

5. Conclusions

Although pemafibrate treatment decreased serum levels of TG, and RLP-C, it did not
significantly improve blood rheology as reflected by whole blood transit time and
leukocyte activity in patients with type 2 diabetes mellitus or metabolic syndrome
complicated by hypertriglyceridemia.

= =
i LR AR RO HE S
SRS HETH 5 BIZEMEAM 2 2 BIISEE COFNm LABRRRSICTB VT, KRBT OV THE

BTN,

MENLRR SRR T —~ DFATHIE )

2HRBEIRIFRCA L AR Y v 7 Fr—LAl X< ALNDME Y 77U &Y F (T6) 3 L CUERENRIR (FFA)



OFH i) EIEL, BREEE M E R BT DA T BRIV EEE I AEAa L AT — L
(LDL-C) % KEEIZAK T S W72 th bERGFT 2RI & SN Tnb, LaL, T6 D FLMAE A XY &
HHT 2 VI PER T — 21T/ <, T6 I XL ONFFA OIX FIRIENHUIMBER IC KT THEL £ RHTH
by R T 4T T — MEFED~E LA 1 P —F LU FFRA JE~D 8 % 31 L7~

1) Fn 20 LA By 2) 2 BUBEIRIE (HbAle 6-10%) FIAZARY v 7 Rua—A ZZEEELE TG 150
mg/dL VL EEZGPE 3) A7 uT LA F xR Tu—7F T4 H— (MCFAN) TOLIMEERFE (FHiE)
>45 0, BEIX, X7 477 —10.2 mg/H% 16 BEEG TR (h=50) &, X~7477—F
ZPE LZROKHREE (n = 46) (201 bivic, aBRBALA 8 W tRd LU 16 WRICERIML Z ATV, MK RY /< F
A —H—TdH D EMBEEEER, MCFAN |2 X % A MERTEME, 35 X OV FFA il 2 574 L 7=,

BERFOR—ZAT A UREZIZIER CCTh o7, MBI/ NT A — 2 —|ZHEM THEZEITRD b Rn o7,
N7 47T — MEI 16 HBICR—ZATF 4 O HbAlc NS DOT MUK T Lz, FE~7 0 77— Mt
LT D LRI BRI R o T, 3 L AT m—/L LDL-C, HDL-C, FFA fEIZMRE & &RITVN T
Holz, Fio, ML LEERAZEFERIIRD LNz, Bx Vivo f/NMILE €T MTEIT 5 T6 BEK
TR LA 7 = RIFT R T oeRE S T LD . MRS R R o T, XY T 4T T
— b DERNIRILRE L BRLA b L A~DRE TRV UIN~T7 4 77— hOELERIBIZ LY | v T
A 77— MREL I L T BAP 3FRRMRAFRIC A BICSE S Nz, L, d-ROMs 7 & & W THIE L 72
MEFOE e A%y FREZ, WO THABERZLITRO b oT,

1.HW@%%%%WE&:%LTiQLW%ﬂkéiQ Bbhsd,
2. MCFAN (Z & 2 AL BRYGTE D MENT HIEIZRGERAICHESL S D L IZE WVt



