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Effects of fluvastatin on plasma lipid abnormalities in hemodialysis patients
with chronic renal failure

Motoko TANAKA*, Kazuko ITOH, Kazutaka MATSUSHITA, Kenichirou KITAMURA **,
Hiroshi NONOGUCHI, and Kimio TOMITA
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Kumamoto University School of Medicine, Kumamoto, Japan

Fluvastatin, an HMG-CoA reductase inhibitor, was administered at a dosage of 20 mg/day for 24
weeks to 11 hemodialysis patients with a high plasma total cholesterol (TC)level (= 220 mg/d/). Serum
lipids, apolipoprotein, and malondialdehyde (MDA) levels were measured every 12 weeks. After 24 weeks
of fluvastatin administration, the TC level had decreased by 10.5 % (238 +15 mg/d/ — 203+25 mg/d/),
the low density lipoprotein cholesterol (LDL-C) level had decreased by 16.2 % (142+32 mg/dl — 119426
mg/d/), and the HDL-C level had increased by 23.4 % (47+15 mg/d/ — 5819 mg/d/). These changes
were statistically significant and resulted in a reduction of the atherogenic index (Al : TC—HDL-C/
HDL-C). The triglyceride (TG) level did not change significantly. The apolipoprotein Al level increased
by 9.1 % (121422 mg/d/ — 132420 mg/d/) and the apolipoprotein B level decreased by 20.2 % (114425
mg/d/ — 91+20 mg/d/). The MDA level also decreased significantly (1.16+0.92 nmo//m/ — 0.584+0.38
nmo//m/). No particular side effects were observed during the 24 weeks of fluvastatin administration.

In conclusion, fluvastatin may play an important role in preventing significant oxidative stress and
was shown to be safe and effective in reducing the TC, LDL-C, MDA and Al levels in dialysis patients
with hypercholesterolemia. The possibility that this improvement in the plasma lipid profile of dialysis
patients may decrease atherogenic complications requires further investigation, including long-term

clinical observations.
Jpn J Nephrol 2002 ; 44 : 402-408.
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BT BE BT S fluvastatin D FEIME S L OEH®RS O
BRI OVTIEWELRHRT SN TRV, S, EhE
SiE 2 & LT HERRET R E I B W ¢, fluvastatin OEE B
F ORI E NS 28 L Z ORI DV THRETL
TeDTHET %o

MR EFHIE

W THERBIT 220 Cw 3 BED S b, HEAKEE
FE R E R R R R A CREAIC b AR I LT
7’0 b A= VORNEB X UEORIFRZL E1CDOWT, &K
PEoNIMBERI VAT 0—1 220mg/dl DL EE2 S
2 1Pl RE LTz, BHE6HI, M SHl, 603+
14.0 5%, JEE B MR ERIRTE K 8 41, B bR 14 BHE 1
B, 2 FEvEZERDE LB, 0 UR M B OE LB, & AT AR
1T+46 FEThH Tz, 110 9 FUIEIMED 72 8 R EFHIH
Tk, 2HNLIEFEMETH - 7z, BT, BEE
KIOEE X oz, £, RNREOHKRW T a7 7 4 v
% Table 11ZR L7z, @5k o CEE M RE 8
HT, EfhofH s U CIE Pi O FHEIETED T
B 5 LIS b ZE L T Wiz,

%9, fluvastatin OHERFENTEE 1 B T 5 P FEYEIRE
ZHSPICT B 720, R FIH 4 f] %05 & UENTE
B fluvastatin 20 mg Z RO E L, EATBHEART BHE
3043, 1, 2, 3, 4, 48 Hf[E#L @ M fluvastatin 32 %,
WFRCFEN S Nz T ZOIEENTEIRIEEE TOMES & [F
BRI HPLC HRIC THIE L7z, 2 DFEHR, #5 48 Bk 0

M fluvastatin REPIHERFLUT TH 2 2 & 2 HERL
725 2T, WREZ 11zt L, fluvastatin 20 mg 21 H
1 B B8 24 AMEH RS L, AARGHIS & ORES
% 12, 24 BB OZEMENCERML 72, FRERM#EEH L T
MEREE (TC, TG, LDL-C, HDL-C), 7 K#EH, ikl
BEE, F7z, —MIMRAEFE b iafTL 7z,

& 512, fluvastatin OEIIRB LIS T 25282 5 5729
W B IREEAL F5 %k (atherogenic  index ; AI=[TC]—[HDL-
C]/[HDL-C]) 3 & U* Apo B/Al iz DT b#ETL 72,
Be G BRI ERHE & L C i3l i HMG-CoA @t skia
ERTEEFRAORME 2D 2 b0, HEESHHEIE Uiz,
JHREI A fluvastatin DS 0 i iR MUAE R FREE X O L 72 22 o
7z Elz, 74 77— FROFEFN DO TIHALER %2R
O LAREMEDYHE 2 S b T PSR Lie, B E Y
SYEREEBILSA T AV —ZHEHAL Ty, kB,
FEHRITTE£SEM TR L, BUHE OB FHIME 13538
S3H1 B L Of Newman-Keuls 0 % & L & v, &R =R
S5 %A 2R LHE Lz,
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1. Fluvastatin X 50%NR
1) mFEaL 70—, p)J)EF4F, LDL-
AL RFO—J)b, HDL-OL X FO0—J)LIZXT 3
fluvastatin DR (Fig. 1)
Fig. | KIMEHB IV AT a—L(TC), M) 7 Vx4
F(TG), LDL-2 v Z 7 u—) (LDL-C), HDL-2 v X

Table 1. Clinical features of the patients
Age (yrs) 60.3£14.0 Weight (kg) 57.0£8.1
Sex(M : F) 6:5 Systolic BP(mmHg) 145+22
Duration of HD (yrs) 7.7x4.6 Diastolic BP (mmHg) 809
Peripheral blood Apo E(mg/d/) 4.75+0.98
WBC (X 10°/ul) 6.1%£1.8 MDA (nmol/m!) 1.16£0.92
RBC (X 10%/ul) 279+42
Hb(g/d/) 8.9+0.9 Biochemistry
Ht (%) 26.7+3.6 Alb (g/d!) 3.7+0.4
PltS(X|03/,ul) 19.1£3.7 BUN (mg/d/) 69.7£12.6
Lipid marker Cr(mg/d/) [1.1£2.9
T-Cho(mg/d/) 238=% 15 Na(mEq/!) 141 £2
LDL-C(mg/dl) 142 +32 K(mEq/l) 4.9%+0.6
HDL-C(mg/d/) 47+ 15 Cl(mEq/I) 1002
TG (mg/dl) 184 +66 Ca(mg/dl) 9.0+0.8
Apo Al (mg/dl) 12122 Pi(mg/dl) 6.5+1.3
Apo B(mg/dl) 114£25 Glu(mg/dl) 109£40
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Fig. 1.
administration

7 @ —) )V (HDL-C)iZ %f 3 % fluvastatin @ 3h £ % 7x 37,
TC 1%, fluvastatin # 5.5 238+ 15 mg/d/ 12 thR, #5%
1258 T 13 198421 mg/d/ (p<0.01), # 5 #2458 T 13
203+25 mg/dl(P<0-05)kﬁ%ﬁ@ﬁ?%:m&)to — 7,
TG i3, %58 1258, 248 L  IETHEAIRZRD 2 05F
BT edol, LDL-C ik, ¥5HiHE #5% 124,
24 Tk F N F 142432 mg/dl, 110+21 mg/dl (p<
0.001), 119+26 mg/d/ (p<0.001) t HERE T 2D 12,
—7, HDL-C icBIL TiZ TC DIETizhrb o d, #5
#% 2458 TlZ p<0.05 D EHZEDT,

2) @B g B (MDA)(Z %t 9~ 5 fluvastatin ) 3) R

(Fig. 2)

Fig. 2 1z fluvastatin 5.7, #5.% 1258, 24580 @B
{ENEE (MDA) (IE# f& 1.0 nmo//m/ LI'F) DZAL 7R ¥
5 8 1.164+0.92 nmol//ml 7 & ¥ 5.4 12 38 T 1 0.40+
0.29 nmo//m/ (p<0.01) L HEZIE T2~ L, 54k 2438
TIX 0.58+0.38 nmo//ml (p<0.05) TH > 7z,

3) 7 R(Apo)E B &7 & ICXf § 3 fluvastatin @ % R

(Fig. 3)

Fluvastatin # 5. 5i{g, # 5% 1238, 2438 D Apo Al,
B, E 0Z1ft %R $, Apo AL IZEGHT 121422 mg/dl 55
W5 1258, 2458TizE 2R 132420 mg/d! (p<0.05),
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Changes in serum TC, TG, LDL-C and HDL-C before and after fluvastatin
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Fig.2. Changes in MDA before and after fluvastatin
administration

133421 mg/d/ (p<0.05) Lt HE % FFH %25, ApoBizo
WCIEHEGRET 114125 mg/d] 2> &5 54 128 Tlk 96+18
mg/d/ (p<0.001), # 5 %% 2438 T 1 91220 mg/d/ (p<
0.001) L WIFN B FELET 2R L7z, Apo ElZDW T
54 24 58T p<0.05 DIE T 23D 72,
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Fig. 3. Changes in Apo Al, Apo B and

Apo E before and after fluvastatin
administration

4) BARFEILIEE(AD & & U Apo B/A1LEICK T 5
fluvastatin D%HE (Fig. 4)

B JIk B 1L #i5 BO(AD 13 fluvastatin £ 512 X 0 #% 5§
4.14+1.56 » 5 1258 1% 3.05+1.18 ~, 2438 % 2.79+1.10
NEWEERHD I, F72, Apo B/AL b B 5. R 0.98+
0.29 7» 5 12381 0.75+0.20, 24387 0.71+0.20 L 3= L,
IhsiFniig p<0.00l DEEZEZED T,

2. BEHICE (T S fluvastatin o) FH) M HEHEE (Fig.

5, Table 2)
Fluvastatin 20 mg WARZE D IMHEE OHER L 0, ETE

BIAREE L a2 ( AD

| p <0.001
[ £0001 )
5 4142156 =i
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Fig.4. Changes in atherogenic index (AI)
before and after fluvastatin administra-
tion
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Fig.5. Plasma concentration of fluvastatin after 20 mg

oral administration

TR Z N, Cmax & AUC 3HE
LCWw/zy, Tmax 3ARRER ZZRD L holz, t1/2
BZENEH THRICHER(p<0.05) L Twiz, L,L, &
WEHE, BEELHICRGEIFMOMPEEX 15ng/
dIIFThY, #5 48 FEfE O MARE M ERALLT
Tholz, F£72, fluvastatin 20 mg 3 H #5564 12 34,
24 3B D FEHTHT fluvastatin MHIRE b HEELITTH Y,
ENTEE ICABIOFERRIIED sk o7z,

12 B&F (p<0.05)
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Table 2. Blood kinetics of fluvastatin in CRF-HD
Cmax Tmax AUC 0-t t1/2
Group n
(ug/ml) (h) (ugh/ml) (h)
CRF-HD 5  330%175 1.1£0.5 415+135 0.6+0. |
T ]p<005 ]NS ]p<0ﬂ5 ]p<0ﬂ5
Hyperlipidemia
7 140%39 0.9+0.1 151 £27 0.9+0.1
(non-CRF-HD)
Table 3. Laboratory findings before and after 2, BiREE bR B R AR LT 2N R L L CH
fluvastatin administration VST WL B ERIBLISSE(AD B L 8 Apo B/Apo Al
ow 12w 24w WOWTHRET 21T o720 7 REHSHENIX T 552212 DOW0n
_ - HH © A S
AST(U/) 244 1343 1243 T, LDL-COFHET7REHTH % Apo BOKTF,
ALT(U/D) 9+5 1246 6 HDL-C DEE7 KEHTH S Apo Al DRI 451,
LDH (U/1) 317+83 306+ 74 324+79 BIREE(LFE %0 & O Apo B/Apo Al lhE b IcHRE Lk
CPK(U/I) 121 +102 82438 98 +64 PRO NIz, ZORGR LD, fluvastatin O 5 13 EHT B

0 W : starting point

3. EIfEF (Table 3)

Table 3 1/Rd 2 &<, BIZHMF, H¥EE, CPK &L
DEFELRDT, BRMICOERANC L 2 F 2 5N 5EIE
BixFE»z»rolz,

z =

BITREDO® & % LRI X D BREE O FRIUE
SNTE T3, RIAENEG O, £EOmEEts
X ORI e 2SR R R FEE &3 2 BE OB
v, BIIREBEERZOSHPHE L 5> Tw %, B
1999 -0 HABAHT R F 2 OFEFHHE I & 2 B EEDIE
TERSHETH, L4 243%, MIMEREE 113%, L
TEZE 7.4 % L BIRREAL S OHE O EFlE S 25 TR O
e G w2, BEEOBIRBEORRIZZETH
205, e THIRERBERIEELRTFLEFIONTE
D, ZOMRIIRMFROUBICERDLIZLEFZON
%,

IR, WeREIIRE L O FAE, 1< LDL o 2B 5
LTWw3 Z e ER DY, HiELEE O EEME LT
fixnTws, ML LDL X LDL 4 FHh DI EE S DO
LictaE v, HEK L7 MDA 72 £ Apo B4SFHho ) &
VEREEBLT 2 2 £ & b Bk ER M Ok LDL
ERDEFEZONTVEY,

4[], fluvastatin O B JREE xS 2 &

=

2 HBID

FHOBNRELLER %2 FFi 3 2 WREMENH 2 o iz,

BENEE T, MRS BERE L i 2 2 ik V9 A
N A REEBRREVES SN D 2O ICE MDA 21
PMREEHRICHNEGEE2TRT Wb TE DY, #HFlY
ABRLT Vg EQEYEGIC X 2BEA bV ADHEKIZ
DWTHIH|E SN TWwDBY, &5, LDL 1D MDA i
EREEzEd sl erRESNTEY, ZHELDL, &
% H MDA rich LDL 238fiIL T3 L DG A 5N
300, &5 2, BALBE CIXEIIRE/ICBEL TEH
SN TEEN LDL BB B 2 IEEBREROITE
WX DL T 2 ATREME bR S LT v 55710,
DE>KEMLDLYE, LDLEZEETIEL { A DN
Yy —ZEECREsh, vru7r—YEREKLSE S
Z EWin vitro DEEBICBWTEIHS L TE Y, BfkEEL
DHEBIZBEGE L T2 EHEZ 6N TwEY, BHEHICE
F% 2Dk 5 7% LDL ofREEE L <, FiRIERO
HhHEYIVEERORE T2 2 LI XV AEKELDL
(MDA-LDL) 2 &% 3 Z NP ERD, BAL
BEOHIELEIIEIL, DINEA N> 2R S22
EPRESNTWBE2Y, cheDfERLD, BfEED
BIREE (L O R TR I IE B IE 2 v A 7 a — V2 s
TEE2TTHEL, BEA M ZADOUEBZEELRNFTHS
ZENTRBEIND,

ZDES Kk ens, MERERHBECENTHS A
5 FEFMOD T, BRERBUEE L &b IchiRRIE
H %#27F 3 5 fluvastatin 2 AW CEFTEZF IR T 2 5E %R
WM TR D W TRRES L 7z, fluvastatin [Zfthod X ¥ F
> L [FARRIC HMG-CoA BT RA T EH 2 3 2~ 7
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T UBBERE R T %93, fluvastatin i34 > N — B2k
EHIZ L DD CHRILER 2R e onTw
2 F7z, in vivo, in vitro's T Y Z OHiEEALIER
» o, BIREMLOERTEO S 2 CORAEINRE S
TEY, BIEHFCRHLTLZOMENRFES N D, &
HHEE I BT % fluvastatin OB B L CEHIRSO%
EHEEZDL TRV ELBRE S TwRn, SRbbis
MES U 7z fluvastatin 1&, R ¥ F > D7 T b FHER M
B, RYBYHERBENE SN Tw 3190, BITEE
DOIFER#MAFEOBEE L L THL T3 EEZ 5N 5,

EREBREORE 0 774 v LTI, & TG MIE
VLDL, LDL-C o¥fiik & &1 HDL-C 2MEfE 279
EVIEDINT WS, HMG-CoA ZEILERAEHR O ZE
TEREANDELS O#HE &£ L Tl lovastatin,
pravastatin 7% £ O¥EN A SN EH, WwIind TC, LDL-
COETRFEDOENEHDD, TG £ HDL-C 252 5%
IR IC L 0 B 220720, SEIOFER LD, fluvastatin
OFEMEEZ T 280581, TC B XL O LDL-C %2 ZHH iz
WA s¥, HDL-C 2 EEICHNSE 2 2 EBHL » &
%otz =7, TG IHETEMIIFED I HETIE R >
770 FEBHEIIC B 1F % fluvastatin D TG 12Xt 4 2 Zh 5 &
L, TG 300 mg/d/ PA_E T fluvastatin #5575 = 2K
TEED L EHREVSNTED, SHEOFFKRIESHEL
Bwicd eEz ohic,

F7z, EE, BIEANVAY—A—ELTHWOLNRTE
7z 17 MDA 73 fluvastatin £ 5% G B 2B 2@ 0 72 C
EM D, BITEFICEB W T fluvastatin BNHLEELIER %
R AREEN TR S Wiz, S, RILLDL OERZ £
LVBAA PV ADBEERTEAT 208N H 5 LB b
%o

X5, BITEEZICEB T 5 fluvastatin O FKY) [ B FEE
IZDOWTOHRE E LT, Appel & fluvastatin 40 mg DB
Efe 5 CIMPREICEE L RIZS ol LTw
52, LaL, SEt1/2, Tmax 30 HEEE & IERNEE R
Ex##»7, Cmax &L AUC DFBER LA 2D & &
D, BAEREHE TR —@ECEED A% X - AR
YA Y, fluvastatin 20 mg/ H A EDFEIZ D TGS
TLBERH L EBbiiz, 72721, fluvastatin 20 mg B
[E1#e 5 48 [t 5 & O H & G Fta# 123, 2458 0%
HrHT fluvastatin R T FNULHBREBBEELLTTH Y
BRI X B3ERERR v EE oz, £, BZ
HIRI PR EEE 2 15 X O e SUHRBMEEE 72 & DB &
BEWERH bR o Tz, S5, RS OREMEORE

s1mvastat1n,

I &

RITEHETDH %,

2, fluvastatin 512 k> THE 5N % TC, LDL-C
DT, HDL-C ® L&, BREHEHOKETE L O
MDA OIETF & W o 2§ 70 7 7 4 )V OSRED BT B
2B BB LS OHE 2B S8 2 0B, S
RIAOERRE BNLETH 5,

p=11111
il

R IRIIAE 2 & 0F U 72 MERFET B E 1209 5 HMG-CoA
TCRAEA fluvastatin O G I EEROWED A% 5T
PRALIER 2B % & OFER 252,

# B

M2 Z2I1CHIZY T, THREWIIEE & LIRS
RO HEEIESEE, HBEEEICHE CEHHOEERL £ 7,
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