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We experienced four patients who suffered from nephrotic syndrome after a successful allogeneic
hematopoietic stem cell transplantation (HSCT). These cases were seen in the nineteen-year period from
September, 1986 to June, 2005. Our data showed that the incidence of nephrotic syndrome was 0.51 % (3
out of 585 HSCT patients) in our hospital. Pathological findings of their renal biopsy specimens revealed
that 3 patients had membranous nephropathy and that one patient had minimal change disease. Three
patients were positive for anti-nuclear antibody. Administration of prednisolone or cyclosporine improved
the nephrotic syndrome, leading all patients to a complete or almost complete remission. The nephrotic
syndrome occurred at 17 to 25 months after HSCT and accompanied the relapse of chronic graft-versus-
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host disease (GVHD), possibly due to the termination or a decrease of immunosuppressant administration
in all patients. This suggests that immunological abnormality associated with chronic GVHD may be

partly involved.

Jpn J Nephrol 2007 : 49 : 999-1006.
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Clinical course of patient 1

CyA : cyclosporine A
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Laboratory data of patient 1

Table 1.

[cBC] AST
WBC 7,900/;4L ALT
RBC 328 X 103//¢L ALP
Hb 10.1 g/dL LDH
Ht 29.2% T-chol
PLT 30.7%10?/ul TG

[Chemistry] T-Bil
Na 41 mEq/L [Serology]
K 4.2 mEq/L IgG
Cl 107 mEq/L IgA
Ca 8.2 mg/dL IgM
P 4.1 mg/dL IgE
UN 22 mg/dL C3
Cr 0.8 mg/dL c4
TP 5.3 g/dL CH 50
Alb 2.4¢g/dL P-ANCA

1001

21 1U/L ANA (+)
141U/L [Urinalysis]
2111U/L pH 6.0
150 1IU/L SG [.019
295 mg/dL Protein (3+4)
232 mg/dL Glucose (=)
0.4 mg/dL Occult blood 2+)
Ketone body (=)
, 130 mg/dL RBC 31~50/HPF
187 mg/dL WBC | ~2/HPF
120 mg/dL Protein 3.8 g/day
818 IU/mL [Renal function]
106 mg/dL 24 h Ccr 46 mL/min
30.2 mg/dL [Infection]
35.4U/mL HBV (=)
(=) HCV (=)

TROZELIEEL 27-», KA EN I T 20
1 H B SBEBARIARE & 7% > 72 (Fig. 1),

BAEARBFRERTR (Table 1) UM 7 )V 7 & > 2.4 mg/
dL, 1 HIREH 38 ¢ & & 7 1 — UIEREED 22 ELUE 2 72
LTWwie, MiF7 v 7 F = (Cr)EIFIEH#BHNTH->
7es, 247 v 7 F =22 ) 7 7 > A (Cer) 1% 46 mL/
oy LR RRREIK T 23R 7o, MIEHARRE CHIRIZIER
HPAN T D o 723, Ptk n 80 5 L G TH - 72,

B4t&AT R (Fig. 2a, b) : HE §4ffi, PAS 4iffi, PAM 3
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e B0 o holz, 7 RME ICHRERE
T, EHORNCERE OEME 2RO 72, MIVINIE I B %2R
Wighrotze LinL, BFEMEEHT R CIXEEE LA
T & FAER L L7z electoron dense deposit I DITAD 5 1,
PR E TR EBERCHR- T, BRRICIGGB LU
Clq DB *RBDHTz,

MU EDOF RS, BHEBEEZH Lz, LTV
F=vuor40mg/HMEKBS N, EFCHH T2, R
BEHIRZCEA LINEEA T ESGANICEL 2, 8
5, 7V F=Yur15mg/HDRNRKEE I XD TLEMR
RETHR S TWw 3,

CREM 2)
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(HBV)*¥x )7 THYH, HE S I3KKFICHBY ¥V 7
Thd Iz hic, HiEIC TEEEREEEINRE &2
Wi, 45 HBRICHLA —EFEEE N -3 2 FREE

HRAEDIT S Nz, BILEE, 7TALVT 7>, Y7 0R
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Wonholz, PIEARKICTYy 70 A R) v 2R LK
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EEADBERENT, Y27 0AR) VlEkE% 3 A HEH (B
Wt 21 A H) Tk s & 25, REAOEMSH D,
M7 VT I AEBHRLIETL, FELBEELID,
* 7 v —EREERS S D (B 25 7 H), BRIANAR
Loz,
BAERBERRERR MG 7V 7 3 VE20g/dL, 1H
JREH475¢ Th Y, * 70— VIERFEOZNIERE 255/
LTz, BHEEEIZIMET Cr 0.6 mg/dL, Cer 114 mL/43 &
EEThote, MEFNRE CHETEIIHEBETH->
726
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v R=Vuays50mg/ HHBERMA S, DAREIE 8 T
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Fig.2. Pathological findings of
biopsy specimen in patients 1, 2,
and 3

a ! Immunofluorescence staining of a
glomerulus in patient | : This shows
granular depositions of IgG along
capillary loops in the glomerulus.

b : Electron microscopic findings of a

| : Black

arrows indicate subepithelial dense

glomerulus in patient

deposits.

¢ : Immunofluorescence staining of a
glomerulus in patient 2 : This shows
granular depositions of I1gG along
capillary loops in the glomerulus.

d : Electron microscopic findings of a
glomerulus in patient 2 : Black
arrows indicate subepithelial dense
deposits.

e : Immunofluorescence staining of a
glomerulus in patient 3 : This shows
fine granular depositions of IgG
along capillary loops in the glomer-
ulus.

f : Electron microscopic findings of a
glomerulus in patient 3 : Black
arrow indicates subepithelial dense
deposits.
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Table 2. Characteristics of 4 transplanted patients with nephrotic syndrome
Onset of NS
Age/ . . Stem Immuno- Renal Renal
PN Diagnosis GVHD after SCT . . Treatment
gender cells  suppressant biopsy failure
(months)
| 42/F ALL BM CyA 14 MN — PSL
Oral cavity
2 24/M CML BM CyA Oral cavity 21 MN — PSL
3 42/M AML BM CyA Oral cavity 16 MN — PSL
4 24/M ALL PB CyA 24 MC — PSL — CyA

Oral cavity

Abbreviations are :

PN : patient number, ALL : acute lymphocytic leukemia, CML : chronic myelocytic leukemia, AML : acute myelocytic leuke-
mia, BM : bone marrow, PB : peripheral blood, PSL : prednisolone, CyA : cyclosporine A, NS : nephrotic syndrome, SCT :
stem cell transplantation, MC : minimal change, MN : membranous nephropathy

Table 3. Laboratory data of 4 transplanted patients with nephrotic syndrome
Urinary i
PN TP Alb Cr T-chol Cer tei c3/c4 Antinuclear
rotein
—  (g/dl) (g/dl) (mg/dl)  (mg/dL)  (mL/min) P antibody
(g/day)
| 5.3 2.4 0.8 295 46 3.8 106/30 +
2 4.8 2.0 0.60 278 114 4.75 164/41 +
3 5.7 2.8 0.83 381 43.7 3.64 152/63 ?
4 — 2.03 0.3 — — 4.0 — +

PN : patient nunber, Ccr : creatinine clearance

VR =V oy 40 mg/HoBA S, DAREIES I Wiis S h
77 MEARFEALTETCWEY, BHE, YL =Yooy
15mg/fEH&BS TRERER 1T ORETHIER L Tv
%,

(EEI 4)  (BEHRIER]) ©
24 5%, B, 1996 4£7 H, SV MBS = FEiE
L, B TAEEEED T S iz, 1999 45 11 H, #H
HFICHERO L, BEAEEES TS N, TREE
Fohiz, 2000 4E7 5, BEEHEERIC TERINAREL,
8 Hiclfgz ¥ 7 — & LR M2 i T S L
720 GVHD FRHE LTy 7B AEY >, AV ML Fv—
MG SNz, D%, BEDOIEN GVHD 2B 7208
B L7720, 2000 FE3 iz 70 ARY) > ORARIEF
&Nz, 2001 FEENED S, MFFET7 VT 2 U EIEHRL
WART U, TR & RE G 2R S LTz, 2002
3 BICERR TR WEERE U 72 B FRBE B A RN T &
70— XERREOZE 22, BERPIEIT S iz (Bl
#%I18H H)o AR RIXIMFE 7 V7 & {E203g/dL, |
HIREH 4.0g & 4 7 0 — PREEREO BB HAE 2 i 72 L
Wiz, BEEREIX Cr 0.5 mg/dL & IEH THIRPURREGET

Hotzo BHEMPTRIIMNEMIETH 5729 HEEL T
WYV P =V 30mg/HOBKRS W2, 274
FIEFIETH 57280, Y27 a XKD > 100 mg/ HIZZEH
SN BIREA IR D LR ELER L TE 72,

BHER 4 EFIO 4 7 v — CRERERC B 3 2 BEARSGR, WA
RO S % Table2 B L O Table 3 I 2R LTz, BURE
FHRR SRS 3 B, BUNEALHEDS 1 I TH o7z, FIE
RFOPREFEIL 5 ¢/ HRW T, BEHEEESO 7V F =Y
> RS RIFCh - 1z o SRS H (3R AE
WCEAbIE e <, FUEPURG G2 361 H D R T dh -
7o BilFM £ TICBREIE - 7EFNE 0,

z =

[ MR R 2 5 h 2 BB BE
DEMTFHRERET DL HDTHY, FHIENTRENSEA S
NIEFIDOFHRIZIEDLO TARETH 2, ZhOFERIZIX
TMA & % OREGIRRT B 2 ¥R R AR i R (HUS),
[ PE /N A 1 SR B8 (TTP) D 1E A, FEH, BYUIE
HMARERE A 2 EOBERHE Z oh, L BEsDES
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Table 4. Summary of transplanted patients who developed nephrotic syndrome
Onset .
) ) Age Source of Antinuclear .
PN Year Author Diagnosis after SCT . Renal biopsy
(years)  stem cells antibody
(months)
| 1988  Garcia” ALL 15 BM 7 + MN
2 1988  Garcia” AML 12 BM 6 ? MN
3 1988  Hiesse® CML 44 BM 14 - MN
4 1989  Muller? AA 20 BM 7 + MN
5 1992  Barbara'” CML 43 BM 24 + MN
6 1995  Sato'” ALL 43 BM 12 + MN
7 1996  Haseyama'? T-L 21 BM 27 - MN
8 1997  Yabana'? CML 17 BM 15 + MN
9 1998  Yorioka'¥ CML 27 BM Il ? MN
10 1999  Oliveira' AA 39 BM 14 + MC=FSGS
Il 1999  Nergizoglu'® CML 26 BM 12 - MN
12 2000 Ohsawa'” CML 30 BM 9 - MN
13 2001 Rossi'® MM 44 BM 22 ? MN
14 2001 Lin' CML 54 BM 24 - MN
15 2001 Lin' CML 56 BM 18 - MN
16 2004  Sando*” ALL 23 BM 30 - MN
17 2002  Akar®® AML 15 PB 33 - MC
18 2002  Suehiro®? CML 15 BM 48 - DPGN
19 2003  Seconi®? AML 48 BM 12 ? MC
20 2003  Kimura®® AML 34 BM ? ? IgA
21 2004  lkee*? CML 52 PB 9 ? MC
22 2005  Panduragna® NHL 31 PB 12 ? MN
23 2005 Panduranga®® MM 52 PB 14 ? MN
24 2005  Romagnani?” ALL 31 BM 36 ? MC
25 2005  Stevenson?® AML 41 BM 22 - MN
26 2005  Stevenson?® AML 31 BM 5 + MC
27 2005  Stevenson®® CML 32 BM 25 + MN

Abbreviations are :

PN : patient number, ALL : acute lymphocytic leukemia, CML : chronic myelocytic leukemia, AML : acute myelocytic

leukemia, AA : aplastic anemia, T-L : T cell acute lymphoblastic leukemia, MM : multiple myeloma, NHL : non-Hodgkin

lymphoma, BM : bone marrow, PB : peripheral blood, MC : minimal change, MN : membranous nephropathy, FSGS : focal

segmental glomerulosclerosis, DPGN : diffuse proliferative glomerulonephritis

Th 2, —F, BHEBHOBEEED—>TH2 47
O — VEEEEE, 1988 4F Garcia 512 X 1 2 FEIERE &
NIzOBRPITH YD, bbb HETIE,
TR 2T E SN TW B0, 2 s 27 BTl R
BGEMEE) R B2 R D 132 <, SFHERIX 301322
% (12~56 %), Fehlith o © O FHE R 13 15 18.0+10.6
HH(6~48 7 ) Th 2, BEMARGEEEE RS T
19 61(70 %), BUNZEALEE S B, BEPORIRIRTEACAE 25 1 41,
BETEMEE 03 1 B, IgA BIEDS 1 Bl CTh o Tz0 Fiz, Hil%
Ptk C HOPUA DGR X 8/18 1] (44 %) & LA E 4H
EThs, v IF=VuorixEmEiifERaRIct T 2 K
&b BIFR b DOB% 0,

Table 4 CEEREFIOT S % £ L DTz, SRR
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(BBl =g 2 L GEH4HD. Lo, CIUWEIE
BERE A RSB BOE D T B 2 T IZ S DO FHER
TORBERERZREOLEND 25, £, Yk —Hizk T
D 1986 -9 H 5 2005 4 6 A F TIZHifT S huie [FfEE I
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EIIRAE S8S D 5 B, * 70— CIREMRREE 2 FEE L 720D
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E A 70— YERFENFET % & v D Hail U 7R %
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F7z, TXTOMERNE A5 O FEIIHIZERIC G L,
ER, T oRTBERED SN R EE LE
GVHD OHIR L Hb ¥ TH zZ ML, REREBROFE
18 GVHD 2Bk L 7 et e 8 —E8 CRIFR L Tz 2
EERFHICRBL Tz, LaL, BEBIZIZIEEAED
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ZDRMTHR 70 —YIEFERETFIET 2 b OIXEHEETDH
32 EFT TCIHRAREY TH D, LIcB>T, FIEDY
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L VHROERIMEATH S AREE L H D,
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SHOE L B
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LfE CREER U 72 [0S MR AR SR 1 4 7 v — EHRE(R
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