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Usefulness of LDL-apheresis for treatment of steroid-resistant nephrotic syndrome

Tsuguto YOSHIZAWA, Toshihide SUZUKI, and Katsuo KANMATSUSE

The 2nd Department of Internal Medicine, Nihon University School of Medicine
(Department of Cardiology, Surugadai Nihon University Hospital), Tokyo, Japan

Eight courses of LDL-apheresis (LDL-A) with the liposorber LA-15 system (Kaneka, Osaka, Japan)
were analyzed in 6 patients with steroid-resistant nephrotic syndrome. Of the 8 courses of LDL-A, 5 were
administered to treat focal glomerular sclerosis and 3 for minimal-change type nephrotic syndrome in 4
male and 4 female patients. The patients averaged 46.1+12.4 years in age at the time of LDL-A. LDL-
A treatment consisted of about 4,000 m/ of blood plasma over 2~3 hours, and was performed 1~3 times
per week and 9~12 times (average : 11.6) per course. Before and after a course of LDL-A, 24-hour urine
protein, creatinine clearance (CCr), biochemistry tests, and coagulation tests (thrombin-anti thrombin III
complex (TAT), plasmin-@, plasmin inhibitor complex(PIC), and g-thromboglobulin(3-TG))were
performed. Of the 8 courses, 4 achieved a complete remission, and one achieved a type I incomplete
remission (response group). Two patients receiving the other three courses eventually required
hemodialysis (non-response group). In the response group, LDL-A was administered for an average of
3.84+2.0 months after the disease onset. This interval was significantly shorter than that of 23.3+10.3
months in the non-response group (p = 0.005) . Before LDL-A, TAT was 38.0+19.1 and 7.6+2.Ing/m/ in
the response and non-response groups, respectively, showing a significant difference(p = 0.037). In the
response group, CCr was 37.0+5.0 m//min before LDL-A, and increased significantly to 55.7+12.0m//
min after LDL-A (p = 0.038). The disease did not recur in the response group after an average of 37
months of follow-up.

These results indicate that LDL-A should be performed as early as possible after the onset of
nephrotic syndrome, and that before LDL-A, TAT was high in the response group.

Jpn J Nephrol 2003 ; 45 : 25-31.
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Xz, BIRHMMINC A2 L, FGS /N L # (mini-
mal-change type nephrotic syndrome : MCNS) 2 & % % 7
0 — PRERFEICER) & O|MEN L W), A7 u—¥z2EL
7z FGS A TIX, SHET 10~40%, 10 4T 45~70 %0315
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FRIZMCNS 343 #3%), FGS SHIGEE) THo 7z,
FGS BE3IZF 2R/ BT 1 &I3 A 70— PREBREED
FRERO 10, B 1 {3 A 70— REOE T
bolzlz®, FELDL-A 2i{TLCWw5, %8B, £HEnr
5 LDL-A 7T £ TOHIIX 158+ 10 8 TH - 72,

F 7 u—¥OZWZIHELE R ERE] * 7 0 — ¥iER
FEIFREMI R O 2B HE (1973 ) Ic D &, [REH 3.5
g/HEL B D IMiEREE 6.0g/d/ Kb L < IIMWE 7 v 7
3 2 3.0g/dl Kiii & Ligki 21757, 2FITAT O AN
(v K=V 40~80mg/H) DfEOH G % 8 ML
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O, HIROWFEHZ AR L D X 7 a4 NIRGH & 2
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BB, BEERCOWTIERECA 7 +r—LFar
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Pl

LDL-A (ZIM%%4538f 4 < 212 polysulfone hollow fibers
(Sulflux, @EHMEFTHE, KB, HAE) 2 PREZEEIC dex-
tran sulfate cellulose column(Liposorba LA-15 system,
FE)ZHWI12[E% 17— & U THIT Uz, 1 B0 AENT
HAELRS/z0 9BITHT Lz (P 11.6 [\), Fhl
113 40.8£192 HTH o7z, 1 [EIOD MM AL LLEE & 13 4,000
m/ THEEFE I A VRS 7 7 FA Y v b &2Hv, [Hig
WFEHE 30mg, HERFRIFRHYS72 D 30mg BEAI L 72,
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o — )L (T-cho ; mg/d/), = 1% g B (TG ; mg/dl), HDL
a2V A7 ua—/)v(HDL-cho ; mg/dl), LDL 2V A7 a—
)V (LDL-cho ; mg/dl), V)V R7uv 7 A >(a)(Lp(a) ; mg/
df), MERFEFEBUN mg/dl), ME7 v 7 F=>
(Cr;mg/dl), 1 HIREHZREUP g/H), 24KH 27 v 7
F=r7 077 A(CCriml/53) Thb, &DICEIE
fiREL LTy EY -7 F burErvIIEAR
(TAT ; ng/ml), 7RI Vea, 7T7AI A EESY—
BEERPIC pg/ml), p-turRz7ua7) v (BTG
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Table 1. Patient profile and treatment
Period of Duration No. of Steroid pulse  Lipid- Anti-
No. Case Age Sex Disease NS of LDL-A LDL-A  before/during lowering platelet Prognosis
(months) (days)  treatment LDL-A agent agent
Response group
| CS 50 F MCNS 2 29 12 +/+ + + Complete remission
2 NK 25 M MCNS 4 54 12 +/- — + Complete remission
3 STl 51 F FGS 7 26 12 —-/- + + Type | incomplete remission
4 ST2 51 F FGS 2 27 12 —/+ + + Complete remission
5 NU 45 F MCNS 4 34 |12 +/— + + Complete remission
Non-response group
6 KMI 39 M FGS 26 82 12 +/- + + Type Il incomplete remission
7 KM2 40 M FGS 32 43 12 —/— + + Stationary NS*
8 TM 68 M FGS 12 31 9 +/— - + Hemodialysis
MCNS : minimal-change type nephrotic syndrome, FGS : focal glomerular sclerosis, LDL-A : LDL-apheresis

* Started hemodialysis 22 months after LDL-A had stopped.
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ng/mN)IZ OV TR 21T o720 TAT B LU -TG I3HEH
1 9% ] %2 3% (enzyme-immunoassay : EIA) ¢, PIC i&
T v 7 AEHRIMIE S (latex  photometric  immunoas-
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AFIEEB X OKZOFMEIC D EMET 21To7%, £/, &
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BEET S 7 0 — I & LA L7z, & o I RIEARE
Tholz 4PNc> s FRRKHEE TR 2Nz 72,

HITE B 15 SRR ZE T L7z, HEEH A IMGET IX
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B, EHHITHo7 1HIF22 5 ABRBIEA L KRz,
R # T LDL-A JifThitAD S b s UM & TICE L
7L 82.64+409 HTH - 77,

1. BE5 5= (Table 1)

R EEDERIT 4444+ 11.1 7%, NR BRI 4901165 Ch
DR CEBEE 2RO Lotz HEHNE R BEREE 141,
4, NREEZEFIFEETHo 7, HEREREIX R B
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Fig. 1.
apheresis treatment in the response group and non-

Comparison of period of nephritis before LDL

response group
The period of nephritis is significantly shorter in the re-
sponse group (3.8 months) compared to the non-response
group (23.3 months) (p=0.005).

bolz, WEATA 7o —X#AM %2 42 & REE38+£2.0%
H, NR#233£103 7 HThHY, REICEL THRICHE
T - 72 (p=0.005) (Fig. 1)y AT 1 A RSV RAFEHE
(XFNTVvR=Vurig/H 3 HE#HIRNES) 1 LDL-
A JEATHTIC S B, LDL-A JifTrc 2B cfio /e Fic4
Bl CHEREEE E LT 7V R =Y 1 > 40~80mg/ H Nk %
LDL-A #fi & v Bt L LDL-A FEfTHART & 65 L 72 R
BICBWTE 7V =Y o r2igL CnwE, NI1IHITE
HEDSATRE T H 5 7eo 8 BIFF 6 BT R & F > Ry EARMIE
HWEFHLZ, ety ¥ E—1(300mg/H) %
BERL 72,

2. BMEMRO%RE

A, JEE AR

Table 2 1Z/RF k51, 2FITH 2 & T-cho if LDL-A

Change in lipid levels

All patients(n=8)

Response group (n=5)

Non-response group (n=3)

before LDL-A after LDL-A p value

before LDL-A after LDL-A p value before LDL-A after LDL-A p value

Total cholesterol 338.5+122.1 167.4%42.0 0.001 329.4=*110.8 161.4+39.6 0.012 353.7+164.6 177.3%£52.9 0.115
(mg/dl)
Triglyceride 363.0%189.3 241.8+109.2 0.058 295.2+125.1 213.0+82.9 0.298 476.0%252.0 289.7+149.9 0.165
(mg/dl)
HDL cholesterol ~ 51.3%27.9 55.0%19.1 0.437  61.0%£32.1 60.4%22.8 0.922 35.0%5.0 46.0%6.0 0.225
(mg/dl)
LDL cholesterol 214.6+93.4 64.1+29.8 0.0004 209.2+93.8 58.4+30.6 0.006 223.7%112.8 73.7+31.8 0.099
(mg/dl)
Lp(a) [17.1£59.0 27.4+27.1 0.001  96.2*47.3 [4.6%£3.7 0.018 [52.0%69.2 48.7+38.0 0.058
(mg/dl)

mean=*SD, p value : paired t-test
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Jiti 47 B 338.5+£122.1mg/d/ X Y Jifi 1T % 167.4+42.0mg/d/
(p=0.001)~, LDL-cho i fif7 i 214.6+93.4mg/d/ X »
JEfT4% 64.1+29.8mg/d/ (p=0.0004) ~, X &2 Lp(a) L
T 117.1£59.0mg/dl X D Jie 1T £ 27.4+£27.1mg/dl (p=
0.00DNEZEXEFELET 2RO 7o TG 1X 363.0+189.3
mg/dl LD 241.8+£109.2mg/dl L FEEFIRD B o7z b
O OAE TE % s 7z (p=0.058), HDL-cho 1325t % 3
Do ize REETIE T-cho 329.4+110.8mg/d/ L 1 161.4
+39.6mg/d/ (p=0.012) ~, LDL-cho 209.2+93.8mg/d/ X
D 58.4+30.6mg/d! (p=0.006) ~, Lp(a)96.2+47.3mg/d/
XD 146+3.7mg/dl (p=0.018) N& L HEIZIET, TG Ik
295.2+125.1mg/dl 7> & 213.0+82.9mg/d/ (p=0.298) ~ 1K
T ), HDL-cho 1% 61.0+32.1mg/d/ X 1 60.4+22.8
mg/dl (p=0.922) TEALERD T, BB 2R EH
BThHolzo NRERIZEWTH T-cho, TG, LDL-cho,
Lp(a) pME FEMA %#7~ L, HDL-cho IZRETH -7,

B. HEESMAERE

UP 13 R #1258\ C LDL-A fifTai 11.7+10.5¢/H & b
178 0.8+0.8g/H D A 7 u—¥RER B L 72, NR
BECIEHEATRT 9.7£5.0g/ H2 5 T2 10.5+£6.0g/ H & %
Tdh -7z (Fig.2a), TP 1 X ' Alb i3 R BEClIBEANER %2
R U EEZ IR &b - 7z (Fig. 2b),

C. BHREMmARSR

BUN JHft L b EEEIIRD S o72h, CrikR
FEIC 3B W CHEATHT 1.2+£0.3mg/d/ & D {7 0.940.3mg/
dl "EEICWEE LT (p=0.03), NR T 1.3+0.3mg/d!/
kD 3.4+35mg/dl ~NFEALMEA & D 72 (p=0.42), CCr
1 R B CTHEFTHT 37.0£5.0m/ /43 X D fifT4 55.7+12.0ml/
HABEICHE L 72 (p=0.038) (Fig. 2¢), NR EEIZ B W T
Ik 48.4+25.5ml/45> L D 35.6+36.4ml /5~ L GEEEIZTD
7o T EARER 2R L7z (p=0.18),

eI F IR F IR R

TAT i3 £6IC B v THETTHT 26.6£21.4ng/m/ X U JifT
#6.4+3.0ng/ml NEEICET L7z (p=0.02), REETIX
38.0+19.Ing/m/ & » 7.4+34ng/m/ ~ G E & F(p=
0.01), NREETIE 7.6+2.1ng/ml X 1V 4.6+0.9ng/ml ~1K
T (p=0.051) Z7R L7z, & & IZHFEICH W T LDL-A
MATHIOE 2 NS L RETHERCEMECTHo7z(p=
0.037) (Fig. 3a), & D7z TAT fHIC D X e 57— &
O CHEEYRI T 21T > e A RZE R 21> 72, PIC, B-
TG i3 & b2 LDL-A JfTHi# 5 & CHEH CHEEZE TR
W - 7z (Fig. 3b, ¢),
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Fig.2. Change of urine protein(a), serum albumin (b)
and creatinine clearance(c) after LDL apheresis
treatment in both groups

3. REBBHAT—% & V) &ET

R 5 BIrh RIS TEE T hH > 1z 4 Flic D S HREFE 1T -
7o BB 37.04160 7 HIRE 6 # B) ThH %, »
THOMRER b TREMREERH L T»b, ERET—5
ZHRTHS L TP 5 LDL-A &K TEFHIC B W T 5.3+0.6g/
dl Th- 71278, REEHEICIE 68+03g/dl NEEIC L
FU (p=0.03) IEH#HFHNICE L T, FfkIC Alb & 3.4
+0.3g/dl £ D 45+02g/dl NEER PR EREDT (p=0.01)
(Fig.2b), % 7z, CCr ¥ LDL-A & T W 58.44+12.0ml/
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after LDL apheresis treatment in both groups

51, RIAE 85.5£26.9ml/ 5 THEZ I & o Te Bl
A % 3D 72 (p=0.07) (Fig. 2¢) .
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FEZEBIET 2 X512 >TETEY, HMG-CoA EILEE

FHEELZ ERIICD & L THRR RERTHEINTE
2, BEE TRBAD ZIMEBNI L o7z, 1980 FA0HE
02 FGS B ionf L LDL-A %25 USRI E 5 5 H55R
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PWT L ENTELEER~Y A —Thb, —H, 77
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M/MEIEEL DB S 5Y, 4, MU E3EER2Z
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7273, LDL-A BA#AHT O TAT fHI12 B8\ Tl Ic B E =
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CHEPTT 2 ARISRE A ue s L IIRRB L B T X B, KBS
&, WEREICBWT | BRREA, MERES, mw%mw
Iy, SSWEBIVATU—ALPLDLILVATFO—L
% EQIREEHE T LDL-A HifEIc 213 7% <, TAT 2N E
B 7 u—EREEHOEEED A 2R L T»5b LIFF I
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BEH SN2 L LD, LDL-A I X hEENTORE b
L FEENZ TATIREWNR I >/ bDEFZ oMb,
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BREDOND 2 EHHL, SEMESLICEMNICE W TH S
BZD kD niklE T ELHNE N T AEEEIIEE
TER,

BED L 2%, LDL-A OEEIZDOWTIE, Yashiro 5
DIFRETIC L 2 LF2EDEETHITS 2008 E F L
WEDIEFIATRENT V2D, WO F TR T N E h O
N IE VL FRE R0, BN B W TRIATR 2 e
L7e#ids T, BRI VR ICHEFEL 2007 DiEig
T 2RI 1T B 13 B (76 %) THEMEE RS T loikE
Bbbd, bLbNIITRERE A7z 4T 370160 4 A
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56 7 AMIAT A4 FOBEL LICELERERRL B
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