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Objective : In the current study, we evaluated the efficacy of methylprednisolone (MP) pulse therapy in IgA
nephropathy (IgAN) patients with established renal function impairment.

Patients and methods : We retrospectively analyzed the effect of MP pulse therapy in patients with histologi-
cally active IgAN (8 males, 12 females) whose estimated glomerular filtration rate was less than 60 mL/min/
1.73 m?(33.4%13.1, mean=£SD). The efficacy of the MP pulse therapy was analyzed by calculating the regres-
sion coefficients (dL/mg/month) from the slopes of the 1/serum creatinine (Cr), urine protein/creatinine ratio
(g/g * Cr), and the estimated interval from the pulse therapy to dialysis (that is, for Cr to reach 8 mg/dL, as cal-
culated from the slope of 1/Cr) or the actual interval.

Results : All patients showed improved regression coefficients (—0.0214£0.00166 vs. 0.002360.00895, 1
year before vs. after treatment, p<0.01). The severity of proteinuria decreased significantly from a mean urine
protein/creatinine ratio of 2.9+ 1.7 before therapy to 1.1£0.8(p<<0.01) at 6 months and 0.8%+0.7 (p<<0.01) at
12 months after therapy. Although 7 patients underwent dialysis, the average interval from pulse therapy to
dialysis was prolonged from an estimated interval of 1.1£0.9 years to an actual interval of 4.1+3.5 years. Six
patients showed positive regression coefficients at the last observation (4.1+3.0 years after therapy). The
remaining 7 patients who had not undergone dialysis also showed prolongation of the estimated interval from
pulse therapy to dialysis of 5.9%+5.1 years before pulse therapy to 25.7%£20.6 years at the final observation
(4.9%3.5 years after therapy). No serious side effects were observed in any of the patients.

Conclusion : MP pulse therapy can slow the progression of renal deterioration in patients with active IgAN,

115

even in those patients in whom renal function impairment has set in.
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Table 1. Patient characteristics at the time of methylprednisolone pulse therapy
Duration Serum Upro/Ucr ) ACEi
Case Age Sex of IgAN*1 creatinine BQFR*Z , Eatio*3 Micro- *a or
(years) (mg/aL) ~ (ML/MINITIMY gy Nematuria ARB*®
years g a/g

1 30 F 4.7 5.8 8 2.2 0 ACEi
2 46 F 2.5 3.1 14 4.0 2 ARB
3 28 F 15.0 3.0 16 1.8 0 ACE"
4 46 M 19.0 3.0 20 3.4 0 ACEi
5 49 F 11.0 2.2 20 2.2 0 ACE"
6 57 F 5.1 2.0 22 0.3 3 ARBi"
7 66 M 2.0 2.0 28 6.3 3 ARBS
8 44 M 3.0 1.9 32 1.3 3 (=)
9 31 F 14.0 14 35 6.7 1 ACEi
10 31 F 8.0 1.4 35 4.4 1 (=)
11 31 M 7.0 1.8 36 2.1 3 ACEi
12 30 M 15.3 1.8 37 2.3 3 ACEi
13 26 M 6.0 1.8 38 1.0 2 ACEi
14 19 M 3.0 1.9 38 3.6 2 ACEi"
15 37 F 6.6 1.1 43 0.8 2 ACEi
16 47 F 1.4 1.0 45 1.9 2 ACEi®
17 33 F 24.4 1.0 49 2.7 2 (=)
18 32 F 6.5 1.0 49 41 3 ARB
19 47 M 21.3 1.2 51 4.1 3 (=)
20 40 F 1.3 0.9 52 25 3 ARBS

*1Duration of IgAN : Duration between the diagnosis of IgA nephropathy (IgAN) and the initiation of pulse therapy.

*26GFR : Estimated glomerular filtration rate (GFR) by modified MDRD method by Japanese Society of Nephrology as below?®.
GFR(mL/min/1.73 m?) =0.881 X 186 X Cr~ "% x age ~%20%( X 0.742 if patient is female)

*3Upro/Ucr ratio : Urinary protein (mg/dL) /urinary creatinine (mg/dL)

*4Microhematuria : Microhematuria was scored by dipstick urinalysis as follows :

(3+)=3.

(=)=0, (+/-)=05, (1+)=1, (2+) =2,

*SACEi or ARB : Use of angiotensin converting enzyme (ACEi) or angiotensin receptor type 1 blocker (ARB).

S ACEi or ARB was started simultaneously at pulse therapy.

TACEi or ARB was administrated after pulse therapy.
Patients without $ or '

mL/min 11.73 m?), PRIGIMA 27 1.9+1.2(0~3), KEMA/
JR Cr ti(g/g + Cr)2.9£1.7(0.3~6.7) TH > 7=, RO

W IEBRE I X 3 @ ERBE o R E, (—)=0,
(+/-)=05, (1+)=1, 2+)=2, 3+)=3 £ 2271tk
UBEET L7z, F7 eGFR 1, HARE A2 DM B s o

FNERESIC K 2 HAANMO MDRD {5 X% H\wCEME
L7y, Thbb, BEETHES L Cr iz 02 Z2A,
eGFR (mL/min/1.73 m?) =0.881 X 186X Cr~ 13X age™0-203
(X0.746 ZLHEDLE) OHRA L Yk 7z, B, #HOD
AT A POV AR, foErhic 5 iEGITHE OV A
HEaRATV, LIEGITIE 2 BREMEST L7223, 2o Ol
TlE 1 FIH DSV ABHEIC D W TRIT L 72,

AT A ROV 2T IERIYICIE IgA BHE O Lk
PTEEIEDSE N E BT L, o 1 4ER O 1/Cr DFER

had been treated with ACEi or ARB before pulse therapy.

DT H BREPNHEAT L 72, HERAIIEEITEIC S w T,
2OV AR EAT O BB (16 B1) H 2\ i3BE DB ER (4
B) TR L, X 9> X 7 LHGHDNAHNIC A 5 15 Bl
et H IR 72 & D3 & 0 5 854 % MR A5 B P 23
W EHIWTL 72 (Table 2), XY ¥ ¥ AHFHICOWTIE, A
XY LMD D &b 2 KEREDEIA (0, <40, <80,
=80 %) IC & D 4 BERE(0~3) TR L 722, fbkfig o4
BlCcRIE T TH -7, AT, BEZR & ogggkiEe
W, SOVREERT X DT I, TP Ty
LML E SR (ACED) £ 72137 v P 4 7 v & VA
Pi3E (ARB) 1% 9 Bl T OV AREERT L D T I I N T
Wiz, F72, 3GEFITToOV RJEE EFEIRRIZ, 4 FEFIToOL
ARG (3, 7, 18, 84 A1 A1) T ACEI DO PG
INnt,
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Table 2. Histologic characteristics of patients

Global

Percentage of

Case Mesangial lomerular Total cellular Interstitial Interstitial
proliferation™’ sc?lerosis (%) crescents (%) crescents*2(%) fibrosis (%) infiltrate (%)
1%8 3 13 0 5 5
2*s 2 25 0 20 10
3 3 50 0 50 30
4 1 25 0 25 20
5*3 3 0 0 0 0
6 2 0 0 5 0
7 2 0 50 50 10 5
8 2 35 27 66 15 10
9 2 0 13 100 0 0
10 2 40 17 100 30 30
11 3 50 0 30 20
12 2 43 50 100 20 15
13 3 0 22 100 0 0
14 3 20 25 100 10 10
15 3 50 0 20 20
16 3 40 0 30 20
17%3 3 13 0 0
18 3 25 11 0 30 20
19 2 29 20 100 15 10
20 3 0 18 50 5 0

*IMesangial proliferation was scored based on the percentage of glomeruli with mesangial hypercellularity as follows :

0% =0, <40 %=1, <80 % =2, 280 % =3

*2Pgrcentage of cellular or fibrocellular crescents in total crescents
*3patients who received renal biopsy more than 1 year before steroid pulse therapy

W70 b a—iE, KEEXF L 7L F=yay 250
mg % 3 HE&ERHKESG L, Z20H% 7L F=Ya Y 05mg/
kg DFEOFE% 4 HifT- 7%, L% 1 72— & L, #ifi
37— IEDIRL 7%, 7L F=va v EEEITEL 72,
EHREICN LTV ABRICET 2 2@l E2 T, [
B9 2 ChifT L 7%,

AT UA FOVAREORIRIE, BN 1 ER I
i Cr OWH (DU, 1/Cr) 2 FVCEHE L 22 [RIREFR O 1
& % BRI TRE E U CHIERE L 210, 7, R
LiBE 6, 12 7 HBOIRIBIMOFLE & IREA/IR Cr % Ik
L, »OVABHEIC X 2 IR IR SIS % Bt L
Teo E SISOV AIRIRIC X 2BNTEAIER SN R %, AHT
D 1/Cr 2S5 EHRE I N ENTEA (L Cr 8 mg/dL 12 ]
#) £ ToOPHIIHR &, BHTE ARG O W I EBEOENT
Fle & TOMIR, BHTALASEGNIC D TR B 1
FEMICBT 2 1/Cr 2 6 EFR SN 7EHTE A (IE Cr 8
mg/dL, IZFE#) T FRIAR (L 2D & OIH) %
Hog U Tt L 7z

MaHAINERAZICOWT, 1/Cr OEHE OZEHICBI L T

1% Wilcoxon #iE %2 L 7z, IMUR DB DWE 1 Fried-
man #E, & FRIE One-factor ANOVA Z{#Hf L, {4 D
SR OB B2 D E L Scheffe HCTHHI L 72, p<0.05
ZHEE LT,

s R

AT A POV AR X 2, BREE T B 0 21 (G
JENIT2 4 1 4F) % Fig. 1 123§, 201C 1/Cr OERDSEE,
L, ¥ —0.0214£0.0166 2> 5 0.00236£0.00895 dL/mg/
month N & HELZWEZRD 72 (p<0.01), REMZa7H
TBRERT 2.0 1.2 12X LT, WEEE 6 A HZIF 1.220.9 (p<
0.05), 12 1 H#1% 0.9+0.9(p<0.01) & 24zE L 7= (Fig. 2),
JREH /IR Cr Fo b BRRT 2.9+1.7 Icxt LT, k6 » A
1% 1.1£0.8(p<0.01), 12 A At 1F 0.8+£0.7(p<0.01) & HE
IZHGE L 7 (Fig. 3)o

BIRB ORI O WT, T 44132 4 (1.3~11.5 4E) 8l
ErRfTol, BIEANCE SRS THERKRT E L, 7
Bl D EEDBITEA & 725 72 BITEA & 7 o R T,
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Fig. 1. Changes in slope values before and after
methylprednisolone pulse therapy

Before : During 1 year before pulse therapy.

After : During 1 year after pulse therapy. The

gray line represents mean values =SD.

Urinary Protein/Urinary Cr Ratio
N

12 (Month)

Fig. 3. Changes in proteinuria before and after meth-
ylprednisolone pulse therapy
The gray line represents mean values+SD.

1/Cr & O PRI NZBENHEA oMM, EFHT 1.1+
0.9 Iz LC, EHBROMWIRIZ 4.1£35 & 3.0E34 ED
IERD3A & 7z (p<0.05, Table 3), BITAEALEZED I L
6 BClE, mABIZEIN (GBI T 4.113.0 ) ICE 1) 508
£ 1 FMD 1/Cr DIEEDIIETH > 72 (Table 4, case 8, 10,
16, 17, 18, 20), 4% D DENARE AL 7 # (Table 4,

Microhematuria

0 6 12 (Month)

Fig. 2. Changes in microhematuria before and after
methylprednisolone pulse therapy

Microhematuria was scored by dipstick urinalysis as

follows : (=) =0, (+/—-)=05, (1+)=1, 2+)=

2, (3+)=a3.

The gray line represents mean values £ SD.

Table 3. Effect of methylprednisolne pulse therapy on delay-
ing dialysis in patients who have undergone dialysis

Predicted Actual Differences
Case period (a) *' period (b) *? (b—a)
(years) (years) (years)
1 0.1 1.6 1.5
2 0.8 1.3 0.5
3 0.8 3.5 2.7
4 1.1 2.2 1.1
5 1.0 11.5 10.5
13 2.9 4.8 1.9
14 1.1 3.6 2.5

*Predicted period between pulse therapy to dialysis, calcu-
lated by the slope of 1/Cr before pulse therapy
*2Actual period between pulse therapy and dialysis

case 6, 7, 9, 11, 12, 15, 19)Td L D@EHTHAMG T HEIH
fiid OV ZFEREITH2 5,951 FICx U@ BRI A GA
PR 4.9+3.5 4F) TIE L ABEETEATH 25.7£20.6 4
&, 19.8120.1 FEDIERDIA S 72 (p<0.05), FEEHIZiA
JEHTL L E TEARPMEIML 2 BEN SHEBY, 209
B 4 BIEFEE OV ARE 2 AT L 72, F 72, 1 BRI 2
L7 F =D AR LT, FRE OV RARE R fT L 72,

EIfERIZOWTIE, SfEMlicBwTay b r— LR RRA
R, PR, RBREUEEEsE, SRR ) adr,



HNFFR fib 14 £ 119

Table 4. Effect of methylprednisolone pulse therapy on long-term renal function in patients who have not undergone dialysis

Follow-up  Regression coeffcient of 1/Cr

eGFR

Predicted period between pulse therapy to

period (dL/mg/month) (mL/min/1.73 m?) dialysis (years)
Case after pulse

therapy before pulse at final before pulse at final before pulse at final differences

(years) therapy*'  observation*? therapy observation therapy*'(a) observation*?(b) (b—a)
6 8.8 —0.009 —0.006 22 30 3.4 16.6 13.2
7 2.9 —0.033 —0.003 28 21 0.9 10.0 9.1
8 9.0 —0.012 0.012 32 55 2.7 NC*3 NC*3
9 1.7 —0.012 —0.002 35 38 4.0 23.7 19.7
10 3.8 —0.027 0.000 35 30 1.8 NC*3 NC*?
11 2.2 —0.006 —0.001 36 40 5.9 70.6 64.7
12 7.4 —0.024 —0.003 37 19 1.5 12.5 11.0
15 1.7 —0.006 —0.003 43 39 10.5 20.7 10.2
16 6.2 —0.058 0.001 45 40 1.3 NC*3 NC*3
17 2.6 —0.006 0.015 49 48 12.0 NC*3 NC*?
18 1.3 —0.064 0.012 49 41 1.1 NC*3 NC*®
19 9.5 —0.004 —0.001 51 20 14.9 254 10.5
20 1.5 —0.006 0.003 52 57 13.5 NC*3 NC*3

*1Calculated by the slope of 1/serum creatinine during 1 year before pulse therapy
*2Calculated by the slope of 1/serum creatinine during 1 year at final observation
*3Not calculated because of the positive regression coeffcient at final observation
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