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Complete remission of minimal change nephrotic syndrome with type 2 diabetes mellitus treated
by microemulsion formulation of cyclosporin and fluvastatin
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A microemulsion formulation of cyclosporin (Neoral ® ) has been developed to overcome the
problems of poor and variable absorption of cyclosporin. Neoral ® is a potent immunosuppressive agent
that is highly bound in the plasma. It has been proposed that low-density lipoprotein (LDL) delivers
cyclosporin (CsA) to T-lymphocytes via the LDL receptor pathway, where it produces its therapeutic
effects. Herein, we report a case of minimal change nephrotic syndrome with type 2 diabetes mellitus
treated by Neoral ® and fluvastatin. A 65-year-old male with a 10-year history of type 2 diabetes mellitus
suddenly developed nephrotic syndrome. The potential causative drugs, such as NSAIDs and antibiotics,
had not been administered. The laboratory findings were as follows : proteinuria 23 g/day, serum albumin
1.9 g/d/, total cholesterol 629 mg/d/, LDL-Cho 1,930 mg/d/. Renal biopsy was normal on light
microscopy, and immunofluorescence demonstrated no staining. Due to the risk of deterioration of
diabetes by administering prednisolone, he was given Neoral ® at 2.0 mg/kg/day. He was also given
fluvastatin (40 mg/day) for hyperlipidemia after the renal biopsy. At four weeks after the start of Neoral®
and fluvastatin, his nephrosis continued, but his LDL-Cho and total cholesterol decreased. At six weeks
after treatment, proteinuria gradually reduced. At eight weeks after treatment, the proteinuria had
disappeared. Nephrotic syndrome is often associated with abnormal lipid metabolism, and many patients
with nephrotic syndrome show high levels of LDL-Cho. It has been reported recently that LDL apheresis
is effective against nephrotic syndrome. However, in the present case, it can be speculated that the
improvement of hyperlipidemia by fluvastatin probably augmented the effect of Neoral ®, presumably
through the increased cellular uptake of Neoral ®. This suggests that fluvastatin may be considered as the
treatment of choice for the disturbed lipoprotein profile in patients with nephrotic syndrome.
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ENTVEY, ZOTHELSDY ¥ 7 xh 4 > D53k
WEIER 2§ % cyclosporin A(CsA) 1%, A7 oA R#E
PiEA 7 0 — CREEREC SR FERE A 7 v — CREEREIC B
WITRHRZRD T2, S, 28ERKFICEHL 2
MCNS OEH] %2 RER L 72, & 7 0 —CIEBEFFOBEIC X
CsA (Neoral ® ) %, SO RIRIE % £ 5 72 ® fluvastatin
R L, BAEREY> o MEROREG 2R L 1z, G
1 S 48 £ TOREABDIIRIZERTH > 128
RIRIMEDHE & & b ICREITBA L, 70— LhERE
BEDEL GG SNl MCONSFERNIZ BT CsA 13F
BNZIRFED—DTH %5, "WIRIME DAL CsA OF
EEPITFS L0, TORBIEIEREREFZONS, K
EGNE, Th a3 28 KD 2R EFH 2 ShizDTZ
&S %,

E O I

E f:
* &

64 1%, Bk

SR, B, TROFE

KIREE : £}, 5, 2R 2 BUBEIRSR

BRETERRE 2 BUBEPRYS (54 &k ~), — MMM AR I F& /F (tran-
sient ischemic attack : TIA) (56 %)

Table.

IR - 2 AR D 72, BRI THRIERE 22T
bmmM@mMmmwzmmﬁﬂ,mm$4ﬁib%mm
Wz LEERENRA SN, TH EA» S I3 & FRO
FREAHBE LUz, ETA 7 o —YERER2IER S, 8
A 3 HHBEANRENABE & 725> 72,

APBRRFERSE - &% 170 cm, {AH 63.5kg, 1 7 HHTH 4
kg DEEINZFE O 7z, MM 96/68 mmHg, [kiH 74/43 -
#, PRIR 36.2°C, HRERMSIIC #yE 2 <, HRERRS I &M
Lo i, BiE HICEFEARE L, BEHIZFHTKR,
e lo BF, B, BIIMREIL 22205 7o, BEHIE OFRME 2 1R,
T MR D EEE & R T2,

ABERFARERT R (Table) @ JREFERIE 23 ¢/H, MIHR
EE(TP)fE 4.6 g/d/, MiE7 V7 3 > (Alb)fE 1.9 g/d/, T-
Cho 629 mg/dl & > 7 u—ViEEH 22 L TWwiz, AR
® HbA,.8.3%, FBS 128 mg/d/ & HbA, D F5H %3 /-
73, ABERE O HRESFT R CHE R MR E D 221613 7% 22 o
7zo EHEREIX Cor 61.3 ml/min & BREE(ET, (SRR X
ROT, PiEhiRizEETh - 7,

ABRREEE | AFEFNE 10 R DOBERIFEE TH > 7223,
INETORKBE TR > b2 —) i HbA,7.5%, FBS
120 mg/d/ CThHREE 10 BE RS M EE D 481 13 75 20 o 72,
2R, A7 O —VIEBEHERIEL 2 L5, FERFEICH

Laboratory findings on admission

Urinalysis Blood chemistry
Protein (3+) TP
23 g/day Alb
Sugar (=) T-Cho
Sediment TG
RBC 0~1/HPF LDL-Cho
WBC 0~1/HPF HDL-Cho

Granular cast 0~1/LPF S-Cre

Fatty cast 0~1/LPF UA
BUN
Peripheral blood T-Bil
WBC 8,400/ ! GOT
RBC 519X 10*/ul GPT
Hb 17.6g/dl LDH
Ht 50.3% AIP
Plt 34.5%10*/ul Na
K
Coagulation Cl
PT 128 % Ca
A-PTT 40.3 sec P
Fib 896 mg/d/ FBS

HbA, .

Serology
4.6 g/dl 1gG 563 mg/d/
1.9g/d/ IgA 273 mg/dl
629 mg/d!/ IgM 149 mg/d!/
469 mg/d!/ IgE 3,788 1U/m!
1,930 mg/dl/ C3 189 mg/d!/
43 mg/dl (07} 51.0 mg/d/
0.7 mg/d!/ CH50 23.01U/m!
5.8 mg/d/ ANA (=)
4.4 mg/dl CRP 0.12 mg/d/
0.3 mg/d!/ HBs Ag (=)
211U/1 HCV Ab (1) (=)
211U/1
177 mg/dl
304 1U/I  Renal function
139 mEq// Cer 61.3m//min
4.0 mEq/! S-5,MG 2.3mg/l
104 mEq/! U-8,MG 73 ug/l
7.8 mg/d/ U-NAG 27.0U/1
5.0 mg/d!/
128 mg/dl
8.3%
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Fig. 1.
merular abnormalities. (PAS stain, X 400)

Light microscopic findings revealed minor glo-

DEREENEFLI:DbDOEFEZ 8 A IHBEEMEEITL
720 SRERAEIL minor abnormality TIRAIEHIE OZALIZTZ
U<, BRFEEZEED S, BRiRETRE s a7
) > (IgG, IgA, IgM) %4 (C3, C4, Clq, C3d), Fib Ok
BIXRED R holco LEX D MCNS 2 L7, &8,
selectivity index /% 0.08 TH - 7z,

KFEFNIHERIFEE T, BRI TIARD %5, 3512,

71— CIERREIC & 2 g EREE L L TB D, A7
4 N OEG 3 MEE S EORIWEHO LB, Mz ho—
VOMEN TR I NIz, REFIDO A 7 0 —LCEBRFO
HBHR I Neoral ® (1.5 mg/kg/H) Z#IRL 7z, F 7z, K
FEGIE Ch E CIERIEZfEfMI T 59, SEO*X
7 v — YIEGEEEFE R SR IIE 2 5iFs L 7z,

A B g @ T-Cho fi& 629 mg/d/, 14 fi5 i (TG) fi& 469
mg/d/, LDL-Cho f§ 1,930 mg/d/ & /& O S EIME % 589
%728, fluvastatin(40 mg/H) IR L, BERBR LIV
FHNORG ZBIR LTz, BEME S HE» 513 dilazep di-
hydrochloride (300 mg/H) & B L 7z, EHEBLE 2 S 10
HEIWKREHIZ 10g/H £ THA L, MiE Alb{E X
1.2g/dl & 8BINIX R 7% »o7z, CsA @ trough {H 23
66 ng/m/ TH-o7z728%, Neoral® X 3.0 mg/kg/H 2=
L7z, WEME»S 20 HHCTOIREHIZ8g/HEDE D
WA, s Alb{E S 1.4g/dl TH-724, T-Cho &
Ix 485 mg/d/, LDL-Cho {# i 274 mg/d/ & Z h Z D
L TWwiz, CsA @ trough fEAS 160 ng/ml & x5 72729,
Neoral ® & 2.0 mg/kg/H 2l L7223, WHHEED S 28
HEHEX D 2B L, THREFEEIZSHEICHEL
7oo 512, REAEVRLC3IgGHUT LR, MiF
AlbfEd 2g/dl Z#EZ T2, WEBAGD» S 62 HHICREH

dilazep
fluvastatin
Neoral |
(CsA troughlevel)  66ng/ml  160ng/ml $0ng/ml 91ng/ml
renal biopsy
U-Protein 24 5 ——
(g/day) 59 0 Ab
- 4 di
16 - (g/dt)
12 - -3
g - -2
4 - 1
0 0
== . =
T-cho 00 [ og LDL-cto
'dl ..
(mg/dl) 600 | 1600 (mg/dl)
500 - - 1400
400 - 1200
- 1000
300 - - 800
200 - - 600
100 - 400
1 —e——— - 200
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Fig. 2.

Clinical course
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et b L, IME TP fE 6.4 g/d/l, s Alb fiEi 3.3 g/dl &
BV SERER RS, REARBEE b T-Cho fE 219 mg/
d/, LDL-Cho f 163 mg/d/ & 8x ¥ L 7z, Neoral® Yk
fluvastatin O HEHEFESD, MEa > v o — VI ETFTH
D, EBFEEFD HbA b 6.3% &L iE 2 7z, Neoral ® |
fluvastatin OEIWERIZFFICED Lo 7z,

CsA lZ, "W X—THilcB TS24 > —a A F>-2
BREDYA N AA V=AY T MMRIERN R D ]
MICHE T 2, COERIC L D &REY A N2 A > DREED
WAL, Ml RE B b 2 M O WAL S D ] S
29, MCNS ORI E T MO R I & 2 k%
EOBENTBINT VBN, CAICE>TZ0D THE
oDV > 7 % h A4 v OEEIHINZOBICETFEST S
DTN EFEZ SN TWBEY,

CsA O MCNS I3 2 BRMER T Tl <& s h
TELHTD, ZhE CHEA ST Sandimmune @ (X
PRV, W RECETRO SR, JREYSZ
DODOHENERRFOREE K ICZT, HLE» S D
CsA OWEIIZE <, WINRIE L, FEHOLEEICKR T
Tz, SEEBF S L7z Neoral ® |3, v~ 4 7o xz< )L
Y a VHIEEMAICAEE L RROME R R T 2720, K
OIS T, BEPHITTR O E OB X 2 TINO
BEIN/NS L, IDEELLERNIESNDEY, ZDLD
ZRIRE L Neoral ® ~ADYJVFEZIc L vzEs N, CAD
BB T 2Bt g TU R E D, AE
I Tlx Neoral ® % 1.5~3.0mg/H THE S5 L7725, CsA D
trough {H 1% 60~160 ng/m/ L IX5 D& bV BE L
MmgEsEsn, EHEEbNLS, LELENS, 20
£ 9 B 2 3EH) b BE 2 OSEFIESZMER Z OVEH % 3
FIELIRFICLY, AREICEEREL S,

CsA O FEHNHIRH R EIEH O B2 S1ot L Ceg
ERIETHRFO—DIBERBEE L H 29, CsA I
LDL 25 %28 L TN NOIR Y A L3 EES 12
M0 EREIMEE T Tl LDL 524K @ down regulation 1=
X o THIEAAD CsA OB D IAHDBME T 3 2720, CsA
DORIRFEHEPWIIT 5 EFHEZ 6N TWEY, —fikiz, 7
v — IEBRE B3 % SR IME (M E IR EE DR T
WKEBHTOT VT S VAGKRTUE LRIk, V) REHD
HFHNEERITEC L2 bDEHEZLNTVWED, TOXRT
O — CIEBRE BT 3 % SR MUE O WG O AL F R B O

BRESNTWS, L LEDS, EIBIAEI LD CsA
DORT ¥y VAT IEHETELVWORMETH S, Z
O e B8 MUAE % BERR 9 12 B0 & ¥ 5 LDL WROE i 13
LDL-Cho Of&ZIC & > T, LDL Z&E %N L7z CsA D
HIFNANOE Y AHZRAEL, ZOEIEOND EFH 2
SNTHY, ZOERAMERTHE L Z L2, KEFIC
BT HEEDERILE % f£> CTWwic /29, LDL KER
EOFAT 2 ZFICB W THRIEIC DIz o 7203, Bl 620D
DB ES T olz, F 70— PEREEOME ORHET
3, IREHEORY, IME AbEO EF O, &EICH
HRIMAE HY % 9 % 28, AERI TR S IRIE OUEEH £ 375
7L, z0tk, REAROED, I AlbfEO LH 2153
H oz, i, fluvastatin OFEIZ X Y HEHSILEE A T
EIZAD, X 5ICR 70— PERREOWE R VSIS
FEBSPR L7z DTl EfEE T %, £/, fluvastatin
1At > HMG-CoA Z=ITHRIAEHTIZ R & iz witikil
ER%x bFbEbETEB Y, ZOMHEIROFHEME b F
Zohd, CsA BEYMHAER =2E T 2EFOHHTZ
DOMAIBRENET 21O EENLETH 52, fluvas-
tatin |3 HMG-CoA JZITEERHEFHR O 72 TEYMHA/EH
iy Ve, BIEHORBREZFHE T 5 & CsA KGR
W L723EFITH A 519, F 7z, KGEFITIE CsA D
trough {43 60~80 ng/m/ ¥ MLELHEAE THERE L 7212 & B
b5 CsADEBRELNZ &b, BIRIMEDWED
FOHERD—DEHZEZTW5, & 512 CsA ORITEMIZA
BIRERNCHILT 272010, CsA MEARTHRIE1LE
OB ERBREVETHL EEDbNS, A 70 —YiE
EREIC e 9 2 MR MLE DIEHEE & L T HMG-CoA #=ITkEE
FIHEAOBERIE RN TH 25, £ORHHD SBHT %
PIFFFICE E > TEWwirwn, LeLEYNS, 27 u—¥iE
RO T CsA AT 2L, ZOBFEE2FE 2T
b, RIEMUENRIIAKEEETH 5, CSA R ZOENME
ERET L0, RRIMWENDRAL S O A
CsA DIRIESIREZLEAT 2D TR RV ERDbN S, &
BOE R BEFIOFE A BRI & BRET 2R L 720,

&

2 BUBEERSE 2 & HF L 72 MCNS O 1 i % #&BR L, TR
% CsA (Neoral ® ) & fluvastatin O ffH % 1T-o 72, BER
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REMICE STz, CHRREIRIMEOHEIC LY LDL &
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