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Relapse of minimal-change nephrotic syndrome during pregnancy, and achievement of successful remission
using steroid treatment leading to normal term delivery

Yoshie HOSHINO, Takahito MORIYAMA, Keiko UCHIDA, and Kosaku NITTA

Department of Medicine, Kidney Center, Tokyo Women’s Medical University, Tokyo, Japan
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36 iDL, 19 BRI IS FBRIZIEIC T4 7 1 — BYEEEHRE (nephrotic syndrome : NS) ZF8iE L, B AEBOHrNEL
Bt 7 uo—hEfRE L S, 7L =Yy (BT, PSL), ¥2/RFA773F, IVYEVHAICRMEL
7oo BEERIEITHEEREZ ISR 2D L 7228, BERAEDH ) RAEEED 6 4 H A%ICT R TONIRZE
kS e, WIRTIE 3 A ABICIEIRASEIBI L, % 20 3812 NS 25F5E L 72 7c o, 2438 0 HICHINZ# L & -
7oo TREIRIE & AR 2 589, JREM 18.9 g/gCr, MIE 7NV 7 2 ¥ 1.4 g/dL TH - 7223, IEY2IE appropriate
for gestational age C well-being THH, 70t I F, AE7L 7 I v, ~X) v, BXE7L F=yurany
X A7 v+ b Y7L 50 mg/H KRGS K 2BYNEHE 2T o7, 260 1 HICABEEMIIL LR D, ~%)
v, 70+t 3 FigHik, PSL 2 L, 31385 HICSEREMICTE 57, 35380 HEARIE PSL 15 mg ZHERFL, 38
W5 HICHARRRETER, 3838 6 HICREEDIICE -7, RERIFHER—FHNIC 028 g/HE TELL 7225, 2o
X EfRAERF L 72, Y21d appropriate for date, Apgar score 8/9 D BT, HE - FEIIRIFCTH o7,

IR O NS IEFE TR GIEAIDIR S, IBRHICHIET 2 2 L b % wv», BB b S5, 2 oY
FRHESHEATIF IO W TR —E D A IESE o u vy, BRI RBGERNRBICH D =3, REAa Y
0 —)L b IEAERE & D REET, NS ORISR AIHEOMEZ M S ¢ % L w I ME D H 2, IGFEICHIHIL MR
AHHD NS Tl IERP OB AL IR OIS & & 2 6503, AMEGNIFEYIREIC T RIF R ARE I & 5
fREAZIG:S Z ETE, IEHEICTmEEREZHET 22 LB TE .,

A 36-year-old-woman presented with nephrotic syndrome (NS) at age 19 and renal biopsy revealed minimal
change nephrotic syndrome. She received prednisolone, cyclophosphamide and mizoribine, but had repeated
relapses. However, she wished to have a child, and all drugs were discontinued 4 months after remission. Three
months after discontinuation of the drugs, she became pregnant. Disease relapse occurred at 20 weeks of gestation
and she was referred to our hospital. The urinary protein/creatinine ratio was 18.9 g/gCr and serum albumin was
1.4 g/dL. Therefore, as the fetus was appropriate for gestational age and its well-being was confirmed, conservative
treatment with intravenous drip infusion of furosemide, albumin, and heparin was performed, with water-soluble
prednisolone sodium succinate at the dose of 50 mg/day. At 26 weeks 1 day, she reached type II incomplete remis-
sion. Therefore, heparin and furosemide were discontinued, and the prednisolone dose was tapered. At 31 weeks, 5
days, she achieved complete remission and the prednisolone was reduced to 15 mg after 35 weeks, 0 day. At 38
weeks, 6 days, she had a normal vaginal delivery. After delivery, urinary protein transiently increased, but remis-
sion was maintained thereafter. The baby boy was appropriate for date, with an Apgar score of 8/9, and with good
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The choice of treatment for NS during pregnancy is limited. During pregnancy, fluid overload tends to occur
and control of urinary protein excretion is more difficult than in the non-pregnant state. Moreover, NS is reportedly
associated with an elevated incidence of pregnancy complications. Renal biopsy during pregnancy and preterm
delivery are thought to be indicated in treatment-resistant patients. However, our patient achieved good control of
body fluid balance and achieved remission with a steroid, resulting in uneventful, normal live birth at term.

Jpn J Nephrol 2018 ; 60 : 1252-1259.
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IEIRTPIC B 5 % 7 v — BIEERE (nephrotic syndrome :
NS) DFIEIE % { 1F 720D, ZOREPCIHFEICHK->T
&, BHE TR & RRHCIR VPR ICHE L 725805k 51
%, FHZ, RIS AIREEAIDIR S N, RRERICD
HERE LTI L o RO ORI 11253, Z D
W HEATIRE I DV Tl & DFERNC & > T, &4 DB
DY E RGN TWV S,

Shlbiibild, ERPIHICENE R % 7 v — e
#¥ (minimal change nephrotic syndrome : MCNS) D T35 % 78
DI, ATuA FGETHEMBELAIEZEL 5 2 &4 <
TR CUEgRAER L, RERIGICRIEZR S HIEICR S 2 &
MCTE VP ZREERL 72720, STRNEZ 22 THRE T
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BEGERE : 72 L

TMREE © 0 1T
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WELPRE MU L, BRI

WA EREZ CREzEMI N I L3 ko7,
19 IR I T BRYRIE I T NS 2 F8hiE L, 20 &IRF I ftlfe i T
A% AT SNUMCNS s iz, 7L F=ya v (X
T, PSLIEHRDATEHRICE ST, >/ kA77 I FLE
YWY EY (DN, MZ) DO CHf L 7o 7o, RYPAFFER
> B D K2R BEEBE L, MZ 100 mg HUH C R AR L
T7eds, 27 IR E 2 2RIl 3L, X784 K0
ABERITOEMR L 72, 2 D8, PSL AL Ik X 117223,
MZ i &R E % I 32 RIS 2 M H O FFE L 2 D, T

&
x
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ONPSL 30 mg, MZ 100 mg IS SNz, HOEME 2o
7272 %, PSL IFMi ik E 41, MZ 100 mg HAIR S ST
W7edd, MZ Wk 1 A B 35 KRS 3 [ H 0¥ E & 72
L, A70A F OV A%, PSL 20 mg, MZ 100 mg 73
Al a, EMBICERICE>7, ZoL EBRHEDLD
D, 2382 &1 PSL 5 mg F CMAE, 1382 &I PSL Wi
ik, DAREMZ SRk L, FifE 4 A HBICTRTON
sl S 7z,

WIRSE T 3 2 HEICHER 12 THh 2 2 LAV L, 20
2 HOMEZICTREH 2+, 21380 HONKZZIIRE
H4+Thh, AELEHETZHRLICIREIETL, 2438
0 HICIZIRE T 5.22 g/gCr, EFT(DUN, TP) 3.4 g/dL, 7
V72V (BUF, Alb) 0.8 g/dL LRI ZZED -2 5, Y
BeUB RN ZZ L oz,

ABBFIREE © B 162.3 cm, REE 52 kg (WEURAT 40 kg 11
%), BMI 19.8 kg/m?, IfilFE 93/75 mmHg, fRHA 68 [Bl/55 -
#, K 36.8°C, Sp0,99 % (%ENA) . 24380 H, MRIGH:
BRE M2 U, IRERFEIEE Y72 L, SRR L, M52
L, HURBREIEARZ: Lo B, OF [ >0 ->I(-)IV(-),
OHEE 7 U, NEANEPHER, BRSNS OERss 72 L, M
b3, TRICIFIEZ B 205, HHPF 7/ —X%
L

WERR | IR—-M i, REZa L, HE1.041, pH
7.0, EEEM@L), BEMEG), Bi-), vyaey /) —
o), T bFUERE), EVLEY(-), AIMBREN
(=), PRVGHE s RIMBR 1/1~4 HF, FAIIER 10~19 /HF, -
- BHINE 20~29 /HF, A FERFIFE 1/1~4 LF, IR BEZ
1/1 ~ 4 HF

FREALE (BERFIR) @ IREEE R 3.06 g/dL, JRF 27 L7
=Y 162 mgdL, IREM/Z L7 F = 18.9 g/gCr, NAG
774 U/L, BMG 852 ug/L, Selectivity Index 0.09

REALE (BR)  IREATER 1414 gH, RP7Lv7F=
> 0.69 g/H, IRE 520 mL/H

MAARE @ Bk 5,390 /L, ARILBK 288 )7 /uL, ~E 7
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T ey 82 e/dL, Ht25.7 %, I/ 26475 /uL, TP3.5 g/
dL, Alb 1.4 g/dL, T-bil 0.3 mg/dL, AST 31 U/L, ALT 14U/
L, LD216 UL, CK31U/L, REZFE 114mgdl, 7L 7T
F = 0.38mg/dL, eGFR 152.1 mL/43/1.73m? FR12 4.4 mg/
dL, Na 142 mEq/L, K 3.4 mEg/L, Cl 110 mEq/L, TG 581 mg/
dL, LDL-chol 218 mg/dL, #k 11 pg/dL, TIBC 125 pg/dL,
7 = F ¥ 17 ng/mL, PT-INR 0.93, APTT 48.0s(2 > F n—
)L 335s), AT-I 46 %, FDP24.9 pg/mL, D %4 <— 10.6
pg/mL, 7 4 7V /47 462 mg/dL, HBs HiE (-), HBs ¥
(=), HCV Fitk (), HIV HUs/HUE (-), 1gG 143 mg/dL,
IgA 106 mg/dL, IgM 92 mg/dL, PikEPLE <40 %, BNP 203.7
pg/mL

BB X HR1G - Dotk 42.1 %, REREREE A S0, My 5
£33

BRI FEERA, O 71 3 TR

TEEAREBE R  VREEIRIC IR 2 L

REEBE N « WEE 45 mm

BaREBER ¢ AN, el AciusehE, B AE, HEE
RV E 754 g(+0.9SD)

JZABMLRFAB(LLT, NST): 150 bpm, 4k O
WIR7Z L, FEddiEs L

BRERIZE © ABEREERAE (X RAFCH - 72708, 1IEH 2T
IRFEHED 55 2 % LR T kg W EOETE L, IREE 189 ¢/
eCr, Alb 1.4 g/dL & HEDRT IV 7" 2 VIMEEZFE S NS D
IREETH > 7, Yz 24 3 TYLIZ appropriate for gestational
age 2> well-being TH 5 Z &, MEURHTO B A1 CTHIRREY
DWUNEERL E L TR D, REDZEERETH D #%
A5 H MCONS IZF)JEE T, AT A FEZEPHIFTE
EFEZ T, XD, BRI fTbLS, A7u4 Fib
B X 2 EMEAZRAL L EL, BEHICKEE L
F=v®(FvrF=varansigEzAsLr Y7L, b
T PSL-SS)50 mg/H st 52 R L 7z, 7o bRy 7
BHESE IR P 2 Ch D, H, ZRAEMRETIEEZ 5 L 7%,

70t I FORRBBRITOBEINLD, BRGHERE D S 5
S INDZRHEDLAS, WRARLYKEBL DY A2
iR, HMHAME7Z V7S 25gHE5L L biceA )
ANGVALRD LS 70k 3 FeEMRRS T80 myH
TR LIMRE B 2T 7, A3 1,800 keal/H, HH 66
g/H, ¥sr6gHE L7, D% 4 ~—1%10.6 ng/mL & &ifE
T, PGS CIREEREIRINE 2 B 200 723, Ikt
THRHEIRIMAED NA VA7 TH B Z Eh o, T
DI-OWEA Ly ¥ 7EMD S Z, APTT 1.5 5% HEEIZ
AN K=y a v EfTo T,

2630 HICIZTRIEIZSGE L, KE47.1 kg(-4.9kg) £ %>
72, JR#EH 6.69 g/, TP 4.3 g/dL, Alb2.1 g/dL & JRFTHL &
MEAT R OS#ER A S 70, NET N7 2 v os
Zil L, PSL-SS % PSL 40 mg DRI, 71+ I K% 20
mg DWAICZTE L 72, #8rE, 38 1 [Hlo s Yk &k &
NST % MafT L, HERE MRS OO T o 7z o,

1 H3[EDSA ZOVHIE & LG RIGE O HER % G2 L 72,
PR ZPEANL, KA ) 7 AMER S FEO 7208, PRAF L &
Hickzh) o admzir-7,

ZOBOBREAID > DAL, 2638 1 HICIZIREN
323 o/H ERRAREMBUTIOIRE L 20, 263 5 HIZIXE
46 kg Z FHl>7zd 70 2 FNIRZFIEL 72, &
IgG fiild 200 mg/dL Rij#2 & ARMEDNHE T 7223, AR Bl
TR TFDBTETWB I L6y 7 a7 VHlifidfT
DT, PSLIMRICTREZ AL Z L E L, ZDBRLER
WCIRE IR L, 2732 HIZ PSL % 30 mg &, D %'
A2=b2ugmL A FMENLZZZ 25, ~YE—
avihikl, UL, ABEA FL AKX ZAIRS )
DR E R ARG A M HET D X H 1z, Kkla v
YU b ORER, WEIGFEEOZWICED, BEitho AEHE
BTV R 2533l L 79 2,283 1 HIREE 0.9
g/H, TP4.4g/dL, Alb2.1g/dL & ASEREM IR E 2572
CEERMERL, ATERL 2 (Fig. 1),

Z o, B 1 RIERE YR S kERE L, KER 1 g
HHi#, Alb2.7 g/dL Hife CZE L TREE L T 723, IEER
RS H B TOALE R 50, 3030 6 HEHEMIC
FEABEL 72, NST CHRRFH ICIXME L <, B R
EDYLEIKMEIIRD o 7o, ABBRICIREA L 1 gHA
ETHA L7z, 2T a4 FIRFIC X 3 GE KT,
ERDEFE 2 B L, 313 0 HIZ PSL 25 mg ~JiE, 3135
HICIZSEREHR L ko, ZOBRBUEMMERIL T
3330 H 20mg, 3500 H 15mg &HEL 7, 385 H
ICHARWRAERL, FEO2MRICE Frarsy vy v
ET 25 VF kY7L 100 mg EiRIESICTATRA B A
N—D 9 Z, 38386 H THli 1K 48 RESRICE S T2,
SRR ILE 1,115 mL G, Vi 2,944 ¢ @ appropriate for
date BYETH D, Apgar score 8/9 TIHaRA P likan i E %
RO o, WEERT 0.1 g/H AR £ TA L Tz RE
P EERS —IRFIIC 0.28 o/ H F THML %GR 72 03 FH SRR PR
L, S HEIGRBE L, SERTOREMER L T o
PSL % Wi L 7 (Fig. 2) . &8, WIdHEH 3 I TRE
SRR LRI O ARSI 2 B L 7208, R I3 RAT
ThHb,
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Fig. 1. Changes in serum and urine parameters up to 28 weeks of pregnancy

Urinary volume (UV) increased according to the albumin level and diuretic dosing. Urinary protein (Uprot) decreased to a level
consistent with incomplete remission type | and albumin increased from <1.0 g/dL to approximately 2 g/dL in response to pred-

nisolone.

Alb : albumin, PSL-SS : water-soluble prednisolone sodium succinate, PSL : prednisolone, Cr : creatinine, UA : uric acid,

Uprot : urine protein, UV : urinary volume
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BRI PR E2RET 2 ERMEL T 5, £/, HRT
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IRACIBL L 72 AR ISR S IR ERR I L 2 b D TH
TUSHER 128 CIKIiZIFHRT 5720, ElE12:8F T



1256

delivery

AT a4 FCEMHEL 7% 7 0 —ChEGREA DT

PSL 30 mg 25 mg lznmg IlSrng

[ 15/10 mg [Tomg |

‘ HZ blocker

Alblg/dL)

[
[ SP  E )

35w0d 38w

-
- &

32wid

UAimg/dL)

: PuerPeral

dwld

Gestational age

Fig. 2. Changes in serum and urine parameters from 29 weeks of pregnancy
Uprot decreased with complete remission and albumin increased to approximately 4 g/dL, prednisolone was maintained at 15

mg/dL.

PSL : prednisolone, Alb : albumin, Cr : creatinine, UA : uric acid, Uprot : urinary protein
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DWLTIREEDBE DD 231, FEEEBUI IR Z < I
POBINETI EXE T, WP THRGAZINERICE
MR AT L 7R D & 523, IEIRPICHE T L 72 D %
, BEAEDRAT A FEfbE LEBEEEZT> TV
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Fig. 3. Changes in body weight and estimated fetal weight
The patient's body weight decreased according to the albumin level and diuretic dosing.

Fetal growth was normal.

EFW ! estimated fetal weight, BW : body weight
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3). Castro & DL TIERHED Alb & FRIE T OB X8
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ACRRBINTEZ WD S ¢ 2 L uHIHELH D, DAY
EDUHRIGIMAEGNC B> TR L 7219 Bk weEE 2 5
Nz2, y a7y UHFICBIL T, AR
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%, FICE L7 X ), HIRPD RN Z 2L EZ 6N
PSL Dlkfe<>, MBI Tl & RO % v
J7URARY) URF IO AANDERZEICXD, RS
DFF % PP CE LMD S 5, 2D H 2 NS B
T, MEURETIC o AR 2 30T % & & b ITIREAGE
RICHEEDDBELEEZ 2,

#® &

Shlbibrud, EIR20E BN % 7 1 — EiiEfE
MOmFEZRD D, AT0a4 PG TR L A0MEZ R
U% &7 CIEMIZE & CHEARMERF L, REVEILICHTEZ < HY
PEICE 272 1 B2 #E8R L 7o, IR O % 7 0 — IEMBRET
IEFEEIUSEE T 5 2 L 3% wd, RINCEEA L R
FICEBICE R, IERARREIC X D B E B IS RAF R TR
zfonstEZI5N5,

E
AREGIDZHEE L OAFET 21cH 7D, HELFERAY

PER AR /NINERS#%, SARENREICE R IR EZWEZ
WHEEE LI E2EHeLET,

PR E O - fEIRELDRL

X R

1. De Castro I, Easterling TR, Bansal N, Jefferson JA. Nephrotic
syndrome in pregnancy poses risks with both maternal and fetal
complications. Kidney Int 2017 ; 91 : 1464-1472.

2. Chen HH, Lin HC, Yeh JC, Chen CP. Renal biopsy in pregnancies
complicated by undetermined renal disease. Acta Obstet Gynecol
Scand 2001 ; 80 - 888-893.

3. Packham D, Fairley KF. Renal biopsy : indications and complica-
tions in pregnancy.Br J Obstet Gynaecol 1987 ; 94 : 935-939.

4. Lindheimer MD, Spargo BH, Katz AI. Renal biopsy in preg-
nancy-induced hypertension. J Reprod Med 1975 ; 15 * 189-194.

5. Kauller JA, D'Andrea NM, McMahon MJ. Renal biopsy and preg-
nancy. Am J Obstet Gynecol 2001 5 184 * 1093-1096.

6. HAIEYR i MU 5% 2 () . A 4R o MU RE B D 32 98 4
2015. HHL ¢ AP A 2 —+k, 2015,

7. HAEEY 2 R 2, BYOREE IR : RO T
SWETRE2 (). BB REE QIR : B4 P74~
2017. HB 256 2017 5 59(7) + 955-1033.

8. ZHIGL, WIHR—, MIHMEL, EEE L. IR % 7
0 — RHREMERE 2 FEAE L 72 1 B (LAY I 2256 2014 55 ¢
9-14.

9. fiffid A, B KM, HhEAd, RET&H, ZIBRA, f
iR, TEEAAE, FTHRRE T, AR B IERMA LT, &
VEEHE, HAER, & Flz R A 7a 4 FoOrz
FIENER L 7 % 7 0 — XREREED — 6. &)1 PE It i
2013 ; 15 : 39-43.

10. B, BTEETHE, Ak BEHL SR RS T IRk
%, R, IRz, N B3O, B TS IRERIBER,
TR, W — IR IHE OBUNELRER 7 v — YRR
D 1 6. @ PEI 258 2013 5 36 1 22-25.

1L =aiElhs, IR iAd T, A (0, R W RIEER, /)1
T, R, IR R, BRI, P, BUEH
AT A ROV 2 e AT L 7R 7 v — R
HFAEAR D — . 75 AREZERR 6 2010 5 25 & 75-80.

12, PelfBE—BE, AKNSERS, LIRS, A —, BRITISEM. 17 IE
KM E 51T LR DB S N, SUlARREz 72
EolBRICED L 72 % 7 v —EhREMERE O 1 . B PE
2012 ; 66 : 5 87-591.

13. Sato H, Asami Y, Shiro R, Aoki M, Yasuda M, Imai S, Sakai R,
Oida K, Kawaharamura K, Yano H, Taguchi N, Suzuki T, Hirose
M. Steroid pulse therapy for de novo minimal change disease
during pregnancy. Am J Case Rep 2017 ; 18 : 418-421.

14. Packham DK, North RA, Fairley KF, Kloss M, Whitworth JA,
Kincaid-Smith PQ. Primary glomerulonephritis and pregnancy. J
Med 1989 ; 71 : 537-553.

15. Barcelé P, Lépez-Lillo J, Cabero L, Del Rio G. Successful
pregnancy in primary glomerular disease. Kidney Int 1986 ;
30 - 914-919.

16. De Castro I, Easterling TR, Bansal N, Jefferson JA. Nephrotic
syndrome in pregnancy poses risks with both maternal and fetal
complications. Kidney Int 2017 ; 91 © 1464-1472.

17. BCMPBERE, RH T BOL 2, ATHIE—, FADGEL, A



SRR fh3 4 1259

F, BT, AZEAX, B8, R 5. BrhNE Placental transfer of furosemide. Clin Pharmacol Ther 1978 ;
70— PREBEREC B 1T B ATHR. HE25E 19855 27 1 451-458. 24t 560-562.
18. Chapman AB, Abraham WT, Zamudio S, Coffin C, Merouani A, 21. Wladimiroff JW. Effect of frusemide on fetal urine production. Br
Young D, Johnson A, Osorio F, Goldberg C, Moore LG, Dahms J Obstet Gynaecol 1975 ; 82 © 221-224.
T, Schrier RW. Temporal relationships between hormonal and 22. Gerald G. Briggs, Roger K. Freeman, Craig V. Towers, Alicia B.
hemodynamic changes in early human pregnancy. Kidney Int Forinash. Drugs in Pregnancy & Lactation, 11th ed. A Reference
1998 ; 54 : 2056-2063. Guide to Fetal & Neonatal Risk. WOLTERS KLUWER, 2017.
19. Ngian GS, Briggs AM, Ackerman IN, Van Doornum S. Safety of 23. Egawa M, Kanegane H, Imai K, Morio T, Miyasaka N. Intrave-
anti-rheumatic drugs for rheumatoid arthritis in pregnancy and nous immunoglobulin (IVIG) efficiency in women with com-
lactation. Int J Rheum Dis 2016 ; 19 : 834-843. mon variable immunodeficiency (CVID) decreases significantly

20. Beermann B, Groschinsky-Grind M, Fahraeus L, Lindstrom B. during pregnancy. ] Matern Fetal Neonatal Med 2018 ; 3 * 1-5.



