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Abstract — Fenofibrate is a fibric acid derivative that is a strong reducer of triglyceride. Micronized for-
mulation of fenofibrate has improved bioavailability compared to non-micrornized formulation. This study
performed a retrospective comparison of micronized and non-micronized fenofibrate (28 in micronized and
51 in non-micronized group) by comparing the means of changes in total triglyceride, total cholesterol,
HDL-cholesterol and TC/HDL ratio in type 2 diabetics with dyslipidemia. The result showed that after 12
weeks of treatment both drugs produced a significant reduction in total triglyceride levels (62% with
micronized, 37% with non-micronized). The mean decrease observed for total triglyceride levels were sig-
nificantly lower for micronized fenofibrate (p<0.001). Both drugs showed a significant reduction for total
cholesterol levels (-22% with micronized, -14% with non-micronized fenofibrate). The mean decrease
observed for total cholesterol was not significantly different between the two drugs (p>0.05). HDL-cho-
lesterol levels increased by 24% and 15% with micronized and non-micronized, respectively and the dif-
ferences from the baseline were statistically significant for both drugs (p<0.05). The mean change of HDL-
cholesterol was not significantly different between the two drugs. There was a statistically significant
reduction in TC/HDL-cholesterol ratio from baseline for both drugs (7.1 to 4.8 with micronized and 5.1 to
4.5 with non-micronized), and the reduction of TC/HDL-cholesterol ratio tended to be significantly greater
with micronized fenofibrate (p<0.05). This study shows that short-term treatment with micronized fenof-
ibrate is more effective than non-micronized fenofibrate in type 2 diabetes patients with dyslipidemia.
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A28 By FAe)A fibric acid derivatives
(FADs)8] oF2-2 T4 €55 58 2 7ln 1

U A FHAHEY 555 TVMA 3w
2] aAEFA s 7P AEst oFEE ST
A6 FADsE AT Agle ALY 10%
AEol 22E3E Boln] TUL e 10-20%9]
S7HaAE Bol1 FYAEL 30~60%2] AstadE
Hol ZAA o /Y a3AQ ool 1B
FADs®] ¢F& Z clofibratet= NE#A A 199 ¢
QAOF AFFES Fol& Aoz dejx Yok® ol
H|2] fenofibrate= AUT A& ZYAE|ES] As}
ol Hojun 28 AHE T W Zloz duA
UATH2 3t benzafibrateo]] H]E] QA Wl ETe] A
HE k™ Fenofibrate BAJEQ fenofibric acid:=
lipoprotein lipase®] &/8-& ¥ very low density
lipoprotein(VLDL)-triglyceride 2] 7289} chylomi-
cron?] lipolysis® ZFRAZ|1L, cholesterold] 7HolA]
295029 RHE F7M171, HMG-CoA reductase
9] ZL-g JAsl ZHAEHEY TS oAeH} D
a3, A 7152 gdslel €4 fibrinogen A3k
T RAF WS FTMINZITEE2) Fenofibrater £9)
A2 A ¢kouE F QR F7)9k EHA
&3t 71%2) non-micronised fenofibrate?] &5
T 60% Hx olFolR Y FAE2] AEhial uelt
Wgo]l Asthd 791 wwate]  micronised
fenofibrater= =717} ZAAH 1L §&TI} ol 224
I A B Al 90% o1 F5Eo] 24l 9%k &
FRF FFgo] Hag AAM|FI o)gA
micronised fenofibrate F5-8°] &4 E9] 67 mgo]
100 mg®) non-micronised fenofibrate$} AJE8FH 02
T Floz g YW meby 71E9 non-
micronised fenofibrate 100mg 1Y 33 E-gojX
micronised fenofibrate= 1 13] 200mge 2 £
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o] zAEgon AP0 F THE AYHA|A)2] non-
micronised fenofibratei= 250 mg 19 132 AREH
03039 B Ao o E8Ee Ealgh A28 3
=9 #Atel|A Mud non-micronised fenofibrate
250 mg¥} micronised fenofibrate 200 mgd) AAAs}t
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A HAHZAE B o AXEFToE FAH
micronised fenofibrate 200 mg ¥+= non-micronised
fenofibrate 250 mgS 14 18] E&3lu Q= A=
oz ATt B A7 F8)F(inclusion
criteria) © £ = micronised ¥ non-micronised
fenofibrateS H-83l1 Q= A28 gud IREM
304 o, 754 wiRke] $x}, dwl dte] YAt
Al Z2EHE FAHbAL<10%, BP<160/95)3} T
Al 8% S8AWEEST 200~2000 mg/dL]) bR
Bl & A7-2) AlQoh it (exclusion criteria)© E&
fenofibrate F173 € oo TE FuRYFE <oF
EE 283 A}, fenofibrate ©]2)9) TS FuXF
5 keSS M B8535 A, A2y Yy o9 o
E dpPdEEeZ QI3 23 uxdFo) oAlE=
A}, Al g T <= (estrogen replace-
ment therapy, diuretics, beta-adrenaline blockers)<
B B85 #xlel R 15S B Hokeg
=7t AlEE SRR St

EokE W Wy

& AFellA= fenofibrate AE Fol4 micronised
fenofibrate E1 A TM, 5$#2P 200 mgs 1¥ 13)
E-8-3F 27} non-micronised fenofibrate(*]3}3#)
A, HBLTM; 594F) 250mge 19 18] E-43
FAprolM e A AASEAE v, AT

A 2ET} 8k} 57 1EAE T 19973 39
FE 7R S92 uiEeluigelA micronised
fenofibrate 200 mg 3= non-micronised fenofibrate
250 mgs FoRet A28 ohed IXE e aF
ARE FEAR] Yo £, ATk, Baie)
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HbAlc), A& FXE(total cholesterol, triglyceride,
HDL-cholestero)$} AST, ALT, CPK9] dZF5ES =
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ZHE B, A s50 uet AdE Ao 2
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(Low density lipoprotein cholesterol=Total chole-
sterol-High density lipoprotein cholesterol-Trigly-
ceride/5)

F Fd2HEY wst EMOES EFEE7 200
mg/dL o3l AR At THE A F
GAEiZe] W3 B0V 50 mg/dL VN1 b2
e AME A FYAHE] Wil 24
e 3 FE7T 100 mg/dL odR] BxtE Asgict
g ¥igt B4 A8 siAle] Bk} dw’
Q7= Wshe A7k Wit

F28 248 98l Aaln g4 gFU|ERE
7185 %le RS &S] EF aspartate transa-
minase(AST), alanine transaminase(ALT)$} creatinine
phosphokinase(CPK)2] 555 44, B71515tt

EAIEY BN

B AT A8 Bl Microsoft 94 972 o] &3}
a1, A7EYE gt EEF A (meant SDYFE EA|
slch. Tl B4 gl gke] wslllE paired t-
testZ, T ¥X+e] H]welli= unpaired t-testE A8
th O QAel] &gt FEE AAs] Ak vk o]
9 FARXNE SPSS version 7.0& ©)&313it)h BE
FASE FodL p<0.05(UEER)E AsISI

HHH

ArEdolrs 19979 395E 19999 487K
non-micronised fenofibrate(non-MC) 250 mg-2 ARE

Table I - Baseline characteristics of subjects

MC non-MC
No. of patients 28 51
Sex (% of Male) 57% 49%
Age (mean * SD, years) 52.8 1+ 102 563 114
(range in years) (35-70) (33-72)
BMI 260+27 259%33
(mean * SD, kg/m®) n=9) (n=34)
Weight 68.0 © 124 681+ 115
(mean * SD, kg) (n=20) (n=40)
Duration of DM 6.4 £ 49 8.6 = 84
(mean * SD, yrs.) (n=22) (n=44)
Complications
Hypertension 10 23
Neuropathy 4 11
Nephropathy 9 13
Retinopathy 8 15
No 1 1
Treatment n=28 n=50*
Diet only 1 2
OHA 24 40
OHA +Insulin 0 5
Insulin 3 3
Oral Hypoglycemic Agents n=24 n=45
Sulfonylureas 15 29
Metformin 15 16
a~glucosidase inhibitors 3 15

*179 2 self treatment 2H= 7159 U3 FAHQ) X8
HE ERIE & AN

BMI: body mass index

DM: diabetes mellitus

OHA: oral hypoglycemic agents

3} a1 1999\ 3€ 5 €] micronised fenofibrate(MC)
200 mgs Foketith.

8kx}9] baseline characteristics® Table Iz} Zt},
Z 7999 A £ MCTo] 284, non-MCTo] 51
golqict, X gEFgte] AW, 9%, AAF A I
¥ 7|zl ge Qe Zelrh dlth MG
(m=283) A7} 169, A7} 127801913, non-
MCT(n=51g) A7} 2594, &7} 26%o|3dct.
HAAE L MCTo) 52.8F10.24)(AHEE 354 ~70
Aela, non-MCTo] 56.3+11441(EHEE 334]
~72 Rk, 7 TN FEEoR gk TIEhE
9 g Fe Assk] A8 58k okEol
AR O A7E 975 metforming: E-8-
g A7 MCFolM 1830|311, non-MCTolA] 18
WO T = Fztel xjo)7b YTHTable ). MCTolA

olN
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570] A dof &
estrogens &H-3 i %% %%E}MJ_ 1“§L
furosemide® E-8-51971 2758 dichlozide?} propranolol
E ¢ E&sta ﬁl‘iiu}- Non-MC‘_TL‘)ﬂ/ﬁlE 1939]
estrogen™ #HY I=ES ELEHFT, 295
propranolols E-83131 0™, 12 estrogen¥ #&
H 3283 propranololE FAlo| E-83t Ut
T oM BF Ao dF8S & & e dES
o] W2 #xpr} Qo A Fod HEE AR
717 FF ] g Ws) glo] AP enE
A A ZIA] ka1 £ Aol TFAZCE X8A EF
FHAY F Z2EE, AYE A FH2H
B2 T Tl Aot giglont ydE Aoy Fa
2H 29 557} non-MColA #8HA H3ta
TC/HDL-cholesterol H]&% R3itH(Table II). %
Al AHonG A% 2412k FE7F F FelA
AFstsict.

HE SMX|el s HE}

Baseline, 65 %, 125 & Al 571 T3}
2] Faly 125 32 71E0® H/BIHE W 125
Fo TEAZ) g SA= 62 Fo) AL T
T BRI BRA 8% SR B wehs

Triglyceride mg/dL

cs88888 8

week12

Fig. 1 - Changes of mean of plasma triglyceride levels
during treatment with micronised and non-
micronised fenofibrate preparations.

baseline week8

MCTolAM FEFHS 576.6+323.9(mean~SD)
mg/dL(n=28, Z7FEE 421 mg/dL)e] 6539 209.3
521 mg/dLn=11, $I¥ % 184 mgdl), 125F
200.1£91.8 mg/dL(n=24, FEE 189 mg/dL)32
o, 7 62%9 #F4AE EAHp<0.001)(Fig. 1).
Non-MCollke] SA4AMe] wEv oFE Foidd
484.2+270.3 mg/dL(n=51, $7Fs% 408 mg/dL), 6
F35.0) 290311383 mg/dln=42, =755 254
mg/dL), 12575 265.7+122.4 mg/dL(n=37, F71t&
T 244 mgidl)e] W3 Be HE 37%Y T4
B 3tHp<0.001)(Fig. 1). MC 200 mge} non-MC 250
mg Bt} 8F AW 55 FHUA FAA

Table II - Baseline characteristics of lipid and blood glucose profile

MC non-MC p value
Fredrickson type n=21 n=39
Fredrickson ITb 7 14
Fredrickson IV 14 25
+ + ’
Total cholesterol® (mg/dL) 2365 (;_921 5(227'2) 2336 (n:j(.;@% 5 0.856
+ 6 T 47.
LDL-cholesterol® (mg/dL) 1155 (n:1§;5(120) 126.6 (n=4176)8(130) 0.588
+ + .
HDL-cholesterol® (mg/dL) 335 (;_91'2533) 455 (n=}322‘)5 (44.5) <0.001
6 = . 4.2 * .
Triglyceride® (mg/dL) 5766 (n=322:) S(4zD) 184.2 (n=21;71(; 3(408) 0.180
TC/HDL-C ratio ?ngz«slgi (1512(352)) 0.001
2 166.4 £ 62.6(157 156.5 * 48.6(136.5
FBS” (mg/dL) vl gy 1509 0.441
259.9 T 95.9(252) 237.5 X 79.7(221.5)
Pp2hr® (mg/dL) (0=22) (h=46) 0315

DData are expressed as mean * SD, with median in parenthesis

FBS: Fasting blood glucose
pp2hr: 2hr postprandial blood glucose

Vol. 45. No. 5. 2001
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Table IIT - Mean percent changes from baseline in triglyceride levels during treatment with micronised and non-

micronised fenofibrate preparations®

p value p value
Range of TG treatment (mg/dL) week6 week12 (from baseline)  (between groups)
MC -61.8 = 21.0 -64.2 = 15.6 <0.05
200-2000 X

non-MC -349 * 340 -39.1 294 <0.05 <0.05
MC -63.5 * 14 -65.6 = 15.2 <0.05

- 0.051
400-1000 non-MC -40.8 = 27.8 -47.7 £ 26.9 <0.05

Data are expressed as mean £ SD

AtHp<0.001). $12] B3H= 200~2000 mg/dLe] =
AAFEES BHole FAE o= g Aoz, ¢}
Al 400~1000 mg/dLE Hol:= @AZE oA Hrlsk
A7} H9F FARE 237 Usith(Table ). MC9)
FAAL FET oE Fo A 6522+1859mg
dL(n=11), 65 % 204.8%615mg/dL(n=4), 12573
209.0£59.8 mg/dL(n=11)2 ¥ 7 66%2 A
RE A (p<0.001)E B3t Non-MCTS F49A1%
FEE okEEg A 573.3+161.5 mg/dLn=24)°14
675 332.7+141.8 mg/dL(n=20), 125-5°] 291.0+
1446 mgdLm=20022 47%9 ZAE BRIt
(p<0.001). Fredrickson type Ib$} IVE THE-3}o
7t & vln 7R A3 MCRolds 42 66.1%,
66.22%2 T4AE B A, non-MCTAME 27+
46.8%, 37.5%S A4S B BF FAAY Asio
FARE 288 By

HE FAAL 9F557) 200 mg/dL vlRke g
7am SR= MCTZA 178(61%)°0132, non-MC
ToME 51HF 208 @9%) I, SR L] BF
571 130 mg/dL v g ZHag gak= MCEel

Table IV - Efficacy of micronised and non-micronised fenofibrate preparations on various lipid parameters®

A 78(©25%)°190T, non-MCTlX 53 (10%)°)3lth
Metformin 5822 I3t FAALL] F5ne] 4
TS BAS] ke vigy ol SakeAst 9 p
#e] 0.008Z 2m] A Uk metformin®© 2. Q1gH <
e FAIR F USict

= BY2HES =5 WSl

% FH2HES ¥F557 200mg/dL o) deke
oz AFSRE 1, MCEm=13)2 <& =24
A 280.6187.1 mg/dLelX B8 F 206.7129.1 mg/
dLE B¥ 22% 7HA8193(p<0.01), non-MCT-olA4]
En=28) 253.3%32.4 mg/dLellA 217.1%36.6 mg/dL
2 HAF 14% 2439 Hp<0.001)(Table IV) (Fig
2). 7 T8 F FAAHE 5k Hilels 4
Hog Fo4E 7HAl Z3i

TUE AGd FHAHES EFEE7}T 50 mg/dl
olgkel TS ddoR ATEAS W, MCT
(n=10)=2 33.5%8.7mg/dLolA 46.4114.5mg/dLZE
B 38%2 78S BYI non-MCFm=13)
38.6%7.3 mg/dLolX 452+86 mgdLOE HF 21%

)

Lipid treatment n baseline week12 (froIr)nvt?ell l;zline) (betvgegt?lgfoups)

G MC 28 576.6 = 3239 190.9 = 90.2 <0.05 <005
non-MC 51 484.2 + 2703 267.3 + 130.3 <0.05 )

TC MC 13 280.6 = 87.1 206.7 = 29.1 <0.05 NS
non-MC 28 253.3 = 324 217.1 = 36.6 <0.05
MC 10 335 £ 87 464 £ 145 <0.05

HDL-C non-MC 13 386t 73 452 = 86 <0.05 NS
MC 10 7117 48 £ 21 <0.05

TC/HDL non-MC 20 51%10 45% 1.0 <0.05 NS
MC 4 152.8 + 18.7 134.3 + 26.9 NS

LDL-C non-MC 7 157.1 £ 355 114.3 = 49.1 NS NS

IData are expressed as mean * SD

J. Pharm. Soc. Korea
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TG-MC

M TGnon-MC
BTCMC

B TCnon-MC
HDL-MC

& HDL-non-MC

Percent changes %

TG-MC: MC+9] TG W&t &

TG-non-MC: non-MC#9 TG W3 &
TC-MC: MCT¢] TC ¥3&

TC-non-MC: non-MC# 2| TC W3l &
HDL-MC: MC#¢ HDL-C #3&
HDL-non-MC:  non-MC#2] HDL-C ¥3l&

Fig. 2 —Mean percent changes from baseline in various
lipid levels during treatment with micronised and
non-micronised fenofibrate preparations.

ol F7FES HYH MCEF %0 1 Au &
HAHEY F57t 22 mgdLold 39 mg/dLE 77%
A5H93, non-MCT%5 1780] 24 mg/dLellA 45
mg/dLE 88% “F5HUE. A2 o15g ALEn F
7Heg v BisE A 8% YEE A9y s
HE9 F57F MCTAM 24%, non-MCTlA 15%
71 A+ p=0.086)(Fig. 2).

g7 AdE A ZYAEHES] 5571 100 mg/
dL o[l gAeke dide s EMESlE © MCE
m=4)2 AUE Ak FHAHES] 525 152.8%
18.7 mg/dLelA 134.31£26.9 mg/dLE B 11%°) 7
2&E BT, non-MCZ (=7} 157.1£35.5 mg/dL
oA 114.3£49.1 mg/dLE B 26%2] HAE HA
o AYE Ao FPARE s 4% 24
9] T} 400 mg/dL wRklA Alake S 2]
3 ol o] AFoidol o] HAE Yoy
AT FAA o] v o R AeEE AUR A
Gl Zhashe AL Ho|EE AXlow fEad
T UE $AEE WA FAES YR 5 ok

TC/HDL-CY] H]&L oFe HZAFE F 7
T3 de AelE BYoH, B85 MCEn=10)]
A 71004 4.8% 723 T(p=0.017), non-MCTF
=201 5.1004 452 E2eFcHp=0.047).
Ao g MCTolA o fd3dE 2aE Jehd
THp=0.008).
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MCZY] 35A] g3o] A= 166.4T62.6 mg/dL
oA 6% 151.3t419mg/dL, 125% 15151495
mg/dLE Bt 3.8% BAE H3T, AF dFe A
7 25991955 mg/dLollM 6% 207.2185.7 mg/
dL, 125% 207.4+79.0 mg/dLE T 9.8% 723t
Rt Non-MCT-E 35 Al @9°] X853 1565%
48.6 mg/dLol A 6FF 1558+459 mgdl, 125%
148.01 452 mg/dLZ HF 0.8% TAE HIJ L, A%
Huke X 5d 237.5179.7 mg/dLelA 65F 2341+
84.7 mg/dL, 1253 23351673 mg/dLE A9 w3}
7} it

oFEIy
Non-MC 813 1%0] 237e] B41% Rpe
B3 ARE oA G ATl otgug WY o

2FEe] AgE Wtk Bidol ojite] Sl #xke
fenofibrates E-831x] T2 == 1 Yok ASTSH
ALT, creatinine phosphokinase(CPK)7} A}l 9lo]
A AGA R RUY X QgiARE #EE 3kt S
ASTL} ALT7} 3hIEts 40mgldLE 293 Ao
47501 17.(42-72 mg/dL), CPK7} 100 mg/dLE Z3}3t
A= 650l oM (111-383 mg/dL), ASTH ALTSH
CPK 27 4sd A$E 20| th42-72 mg/dL,
111-383 mg/dL). 12}, ASTY ALTZF A4 Akelx)
9] 3ull, CPK7} A2 735tx]2] 10u] o A3t <
£ M, EF EE4S ASSISE o, oAl A7t
32eE St

‘[F

I W 48

Micronised fenofibrate 200 mg 3873 non-
micronised fenofibrate 250 mg E-&< Ale]ol| o],
A, A A, G A7 folst Aol
A3t} X7 HDL-cholesterol 2715 ES A|9)stw,
AL F ZeaEE, FRA 89, AT E9 2
T 5 Fold BARSISTE Fenofibrate Fo 6535
B} micronised fenofibrate 200 mg E-%F3 non-
micronised fenofibrate 250 mg B-8&7 Z5FolA 24
Akel Ast #AE)0H (p<0.001), 125-%0) Z2t
64.2%, 39.1%2] 7}3~Z R} Micronised fenofibrate
7} non-micronised fenofibrateol] Bla] dF FAA|u+
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FEg waed o Z3Ho|glom, metformin $0] 2 APWALEY 4887 AE JFL vlAE
HE Aolg AT Fol= o adoigitip<0.008. X A7 Asie wek Fuslsiy g713kel da

U9x g ZaAHE2 micronised fenofibrate
ol 24%(p=0.024), non-micronised fenofibrate
B804 15%((p=0.046) Z7}=I30ch & Sl HE
9] A&}&T= micronised fenofibrate E-&7-olA
22%(p<0.01), non-micronised fenofibrate -8l
A 14%(p=0.046) Z2EUTE 7129 fenofibrateE
oz 3 A7EHE AnEd SR T
el AUE Aokl FHAHES Ak 2L FE
Ho)7|= &l LDL-CE ARle® fFE& < Q&
oy Aol 400 mg/dL vjaeld] HlE 2 F
ToAE oiEe] A7 thide] o] HAE Hoju U
7] wjEe] AUE Al FHAHS g JE
A7e 4= gk Hut A28 G ko] A
T2 A SR 35 e HES Y
AP AAAG HAe] T35 AHJIAE LA gIA
vl % ZYAHES A5 IA T vAA &
= R0% deA JohBM

thao] o|do] Qli= 8kxle] fibrateA|dS] FES &
Z\ARdRId, QT dRbE ¢ St oFEEE 297
o g@AlE Ads Wy XFE SR @ AHCA
non-micronised fenofibrate 250 mgs E-83ld ©d
Fo) hgsigict. AR = ) A=A A4
A FexvBo] @S B MiEEEA wd el
ZY2EE st sEHEA g9 3 H9e St

=

ok

=

AZitkn oAl Qek3® 7 9] 7k g S
FaAgo] Yehd o= gtk
v A EoekFo|AE= 1999\  micronised

fenofibrateZ Fredrickson types V& Vol Zg&%
s F=d], o] AFolA Fredrickson type IIb
A pAs] AW ASIEE FURINlE W,
type IV 8219} AR Zagds HelY, & Fels
20 2557} 200 mg/dL ol A2 ke
2 aFRe w, on) Qe &S HGlovg A
$59 g Zds & +

ZAEZ 0 F micronised fenofibrate 200 mg®] non-
micronised fenofibrate 250 mgel B3l oA S-S
ket A28 I BxeA AFe] gt a3t ¢
g3, 71&9 F7IA FoJ8le] FEE o] &3t
| kS Y 4 ok 1€}, Micronized
fenofibrateol] 93+ =17 2] FAA Wy} 2HH o

A7t Feskeel Az
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