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Differences in Pathologic Findings and Gene Expressions
of Renal Tissue according to Steroid Responsiveness
in Adult-Onset Minimal Change Disease
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Department of Internal Medicine, College of Medicine, Yonsei University, Seoul, Korea

Purpose: Compared to children, adult MCD patients tend to have a slower response to steroids,
however, little is known about the relationships between pathologic findings or the expression of certain
gene and the response to steroid treatment in adult-onset MCD. This study was undertaken to investi-
gate the differences in pathologic findings and the mRNA expression of nephrin and glucocorticoid
receptor (GCR) in renal tissue according to steroid responsiveness in adult-onset MCD.

Methods: Twenty-eight adult patients who presented with idiopathic nephrotic syndrome at our institu-
tion and fulfilled the criteria for MCD clinically and pathologically were chosen for this study. Based
on the response to steroid treatment, patients were divided into two groups: early responders (ER) in
whom CR was achieved within 4 weeks of steroid treatment; late responders (LR) in whom CR was
achieved after 4 weeks of steroid treatment.

Results: Of the 28 patients, ER consisted of 20 patients. Time to CR was significantly shorter in ER
compared to LR (16.5+0.9 vs. 52.0+4.9 days, p<0.01). The proportion of patients with minimal IgM
deposition on immunofluorescence was significantly higher in LR compared to ER (75.0% vs. 30.0%,
p<0.01). On the other hands, the mRNA expression of GCR, assessed by real time-PCR, was signifi-
cantly lower in LR than that in ER (p<0.005), whereas nephrin mRNA expression was not different
between the two groups.

Conclusion: The presence of glomerular IgM deposition and the amount of GCR in renal tissue may
be useful predictors of steroid responsiveness in adult MCD patients.
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Table 1. Demographic Characteristics and Laboratory
Findings of Patients (n=28)

Age at onset 325+24
Sex (M/F) 17/11
Hypertension 2
Renal failure at presentation 8
Microscopic hematuria 4
Hemoglobin (g/dL) 14.2+0.3
Hematocrit (%) 40.7+0.9
BUN (mg/dL) 205+25
Creatinine (mg/dL) 1.2+0.1
Total protein (g/dL) 42+0.2
Albumin (g/dL) 1.8+0.1
Total cholesterol (mg/dL) 376.41+19.9
24 hour urinary protein excretion (g/24hr) 109+14
Selective proteinuria index (SPI) 0.18+0.03
Serum IgG (mg/dL) 552.7+127.6
Serum IgA (mg/dL) 260.9+25.1
Serum IgM (mg/dL) 1485+135
C3 (mg/dL) 120.6+£4.5
C4 (mg/dL) 432+10.2

All values are expressed as mean® SEM
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Table 2. Comparison between Early and Late Responders

Early responders” (n=20) Late responders’ (n=8) p-value

Time to CR (days) 165+0.97 52.0+4.97 <0.005
Age at onset 323127 329%5.3 NS
Male/female 13/7 4/4 NS
Hypertension 1 ( 5.0%) 1 (12.5%) NS
Renal failure at presentation 5 (25.0%) 3 (37.5%) NS
Microscopic hematuria 1 ( 5.0%) 3 (37.5%) NS
Hemoglobin (g/dL) 145%+0.3 13.4£0.8 NS
Hematocrit (%) 41.2£0.8 39.6+2.3 NS
Albumin (g/dL) 1.6+0.2 22704 NS
BUN (g/dL) 21.0£29 19.3£5.4 NS
Creatinine (mg/dL) 1.1+0.1 1.3%£0.3 NS
Total cholesterol (mg/dL) 38771223 348.3+42.4 NS
24hour urinary protein excretion (g/24hr) 11.5+1.7 9.6+2.2 NS
Selective protein index (SPI) 0.16£0.04 0.1910.04 NS
Serum IgG (mg/dL) 415.1+48.3 965.3+480.2 NS
Serum IgA (mg/dL) 283.0+30.8 1947277 NS
Serum IgM (mg/dL) 1455%17.1 157.3£18.2 NS
C3 (mg/dL) 122.6£59 1159*6.2 NS
C4 (mg/dL) 48.0*+145 32.4%56 NS
Pathology

Interstitial fibrosis 3 (15.0%) 1 (12.5%) NS

IgM deposition 6 (30.0%) 6 (75.0%) 0.04

“Early responders, CR achieved within 4 weeks after the initiation of steroid therapy
TLate responders, CR achieved after 4 weeks after the initiation of steroid therapy

*mean+ SEM
Abbreviation : NS, Not significant

p = NS

08 r

04

0.2 r

Nephrin /WT-1 mBNA ratio

A Early responders Late responders

0.8

0.6

0.4

0.2

GCR/GAPDH mRNA ratio

0.0
B

p < 0.005

Early responders

Late responders

Fig. 3. Nephrin/WT-1 mRNA (A) and GCR/GAPDH mRNA (B) ratio in early and late responders. Abbreviation : NS, Not

significant

GCR2] mRNA ¥3S real time-PCRE o]g&3to] #4135k
Ay FAE FAFR] WT-1 mRNAEZ ®AE =
mRNA2] L& F 7 Alelo] 2Jefgle Apol7t gigiony,
GAPDH mRNAZ X743 GCR mRNA?2] 23S ERTo
Hlato] LRy eIA] 28l 2o itk (p<0.005, Fig.

AZF ARt (r=-0.39, p<0.05, Fig. 4).
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