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Histopathologic Diagnosis and Qutcome of
Renal Biopsied Pediatric Nephrotic Syndrome

Hye-Jeon Chung, M.D.", Suk Youn, M.D."
Sung-Do Kim, M.D.” T and Byoung-Soo Cho, M.D."” ¥

East-West Kidney Disease Research Institute’, Department of Pediatrics T,
College of Medicine, Kyung-Hee University, Seoul, Korea

Purpose : To determine the histological findings and treatment outcome in cases of child-
hood nephrotic syndrome which required renal biopsy. '

Methods : We retrospectively reviewed the clinical, laboratory, pathologic findings and ther-
apeutic outcomes of 169 nephrotic children who received a renal biopsy at the Department of
Pediatrics, Kyunghee Medical University Hospital, Seoul from 1984 to 2004 over a period of
21 vyears. The renal biopsy was performed in nephrotic children who showed atypical fea-
tures at presentation, or needed cytotoxic therapy because of frequent-relapsing, steroid-de-
pendent, or steroid-resistant nephrotic syndrome(SRNS).

Results : Minimal change disease(MCD) was found in 52.1% of the patients, followed by
diffuse mesangial proliferation(33.196), focal segmental gomerulosclerosis(5.3%), membranopro-
liferative glomerulonephritis(2.4%), membranous nephropathy(2.4%), and IgA nephropathy(1.8
%). In MCD children, 14.8% had hematuria, 22.7% had hypertension, 5.7% showed decreased
renal function, and no patient was found to have an abnormal complement level. Among pa-
tients diagnosed with diseases other than MCD, 43.2% had hematuria, 21.0% was found to
be hypertensive, 7.4% of children showed decreased renal function and only 3(3.7%) had de-
creased complement level; the rates of hematuria and SRNS were found to be significantly
higher than MCD patients. Among 37 SRNS patients, 30(81.0%) showed a final remission
state with long-term steroid therapy, including methylprednisolone pulse therapy, over 4
months, with or without cytotoxic therapy.

Conclusion : Almost half of the cases of childhood nephrotic syndrome requiring renal biop-
sy were not diagnosed with MCD. Among atypical features, hematuria and steroid-resistance
would be the most probable indicators for a diagnosis other than MCD. Even in patients
with SRNS, long-term methylprednisolone pulse therapy may result in a good remission
rate. (J Korean Soc Pediatr Nephrol 2005;9:149-158)

Key Words : Nephrotic syndrome, Renal biopsy, Methylprednisolone pulse therapy
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Table 1. Constituents of Diagnosis

No. of Age of Age of
Diagnosis patients biopsy  diagnosis

(%) (yrs) (yrs)

MCD* 88(52.0) 73138 64%£38
DMPT 56(33.1) 78FX42 6.1%37
FSGs? 9 53) 77%36 59+32
MPGN¥(type I)  4( 24) 115%£44 108%=39
MGN' 4( 24) 11540 11.3*41
IgAN" 3(1.8) 7340 73%£4.0
PSGN™ 2( 1.2) 70*14 70*14
Others " 318 06+03 06%03

*minimal changc disease, "diffuse mesangial pro-
liferation, Tfocal segmcntal glomerulosclerosis,
§membranopro]1fcraltive glomerulonephritis, 'mem-
branous nephropathy, "IgA nephropathy, “post-
streptococcal glomerulonephritis, eontains con-
genital nephrotic syndrome, mesangial sclerosis,
and nephrotic syndrome secondary to herpetic in-
fection

A9 A23 20054

T 37%100%), HEHAFTALSE 498 F 37875
T 4%(100%), A+ #
w F 273(100%), #AkA

%) U]-}\—]/‘\_]Hg_%

.
5 4

9 F ATANG 2
1

s 1H F 19000%)F dl=vx vpolex
Hdom A% AFFL &3 198 F 17910026
I3

AR B Eskel ARG BE-= viAE
3 889 F 20%(22.7%), WA WA EFFHE
56 T 11%(19.6%), HEAA-AAAA 94
< 1'8(11.1%), ‘”3 ‘33%- 49 < 39(75%), 3l
232 upo]# 2 A AFFL 18 T
174(100%6) % ﬁi‘_” ’.‘l%—?‘L 1% & 19100

%6)e1 A WER T

AAZ BA A o4e Bal A% o

Others
3(42%)

Fig. 1. Diagnosis of patients below 1-year(n=7)
(Others : contains congenital nephrotic syndrome,
mesangial sclerosis, and nephrotic syndrome due
to herpetic infection, MCD : minimal change dis-
ease, DMP : diffuse mesangial proliferation).

MGN
4(2%)

MPGN

IGAN _ 4(2%)

3(2%)

PSGN

2(1%
FSGS (%)

9(6%)

MCD
86(54%)

Fig. 2. Diagnosis of patients above 1-year(n=
162)(Abbreviations : MCD, minimal change dis-
ease, DMP, diffuse mesangial proliferation; FSGS,
focal segmental glomerulosclerosis; IgAN, Tg A
nephropathy; MPGN, membranoprolifeative glo-
merulonephritis; MGN, membranous glomerulopa-
thy: PSGN, post-streptococcal glomerulonephritis).
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Table 2. Atypical Features at Renal Biopsy

dob AZBFTAAN 24 £

SRR

Hematuria(n=48)

Hypertension(n=37)

Decreased renal ~ Abnormal complement

function{n=11) level(n=3)
MCD"(n=88) 13/88(14.8%) 20/88(22.7%) 5/88(5.7%) 0/88(0.0%)
DMP " (n=56) 18/56(32.1%) 11/56(19.696) 3/56(5.4%6) 0/56(0.0%6)
FSGS™(n=9) 3/9(33.3%) 1/9(11.1%) 1/9(11.1%) 1/9(11.1%)
MPGN ¥ (n=4) 3/4(75.0%) 0/4(0.09) 0/4(0.096) 2/4(50.0%)
MGN" (n=4) 4/4(100%) 3/4(75.0%) 0/4(0.0%) 0/4(0.0%)
IgANY(n=3) 3/3(100%) 0/3(0.0%) 0/3(0.0%) 0/3(0.0%)
PSGN™(n=2) 2/2(100%) 0/2(0.0%) 1/2(50.0%) 0/2(0.0%)
Others ' (n=3) 2/3(66.7%) 2/3(66.7%) 1/3(33.3%) 0/3(0.0%)
‘minimal change disease, 'diffuse mesangial proliferation, Tfocal segmental glomerulosclerosis, ‘mem-
branoproliferative glomerulonephritis, 'membranous nephropathy, "IgA nephropathy, ““poststreptococcal

glomerulonephritis,
ondary to herpetic infection

AWEE 881 F 59(5.7%), nTHA wlAkA] S
Z 393(54%), 2PEAATFANE

T 1H0111%), 9477 29 F AAA
2% T 18(50%), WA&EHsd 4 19
17%(100%) A vreRR T

AR e 2HEEATAAE 24 111
%(1/978) 7 St AARFAANE A} 50%(2/4%)
oA EFGTH(Table 2).
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" congenital nephrotic syndrome, mesangial sclerosis, and nephrotic syndrome sec-

Table 3. Frequent-relapser, Steroid—-dependent,
and Steroid-resistant Nephrotic Syndrome Ac-
cording to the Results of Renal Biopsy

Frequent- Steroid- Steroid-
relapser  dependent  resistant
(n=76) (n=21) (n=40)

MCD" 46(605%)  13(61.9%)  14(35.0%)
DMPT 27(355%)  5(23.8%)  19(475%)
FSGST 2(26%)  3(142%)  3( 7.5%)
MPGN?® 1( 1.3%) 0( 0.0%) 1( 2.5%)
MGN" 0( 0.0%) 0 0.0%) 0 0.0%)
IgAN' 00 00%) 00 00%) O 0.0%)
PSGN™ 0( 0.0%) 00 0.0%) 0 0.0%)
Others '™ 0( 0.0%) 00 00%)  3(75%)

‘minimal change disease, 'diffuse mesangial pro-
liferation, 'focal segmental glomerulosclerosis,
membranoproliferative glomerulonephritis, "men-
branous nephropathy, "IgA nephropathy, ““post-
streptococcal  glomerulonephritis, ™t congenital
nephrotic syndrome, mesangial sclerosis, and ne-
phrotic syndrome secondary to herpetic infection
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FAol om QA Eka(ZZ P<000l, P= 9 ZHROE= AgE APt MLzgsy
Fold, BAX A, wlE & FALHEL 39 A% L= =4S 20 me/
ALY, 2Rl oEA Fol dadE wiA  ke/d AT FAHWT
Mot vl-ojAasky ghel felgh Aolg B AR W¥me] wb

0.8 mg/kg(ANZF 40 mg/Q)oht Deflazacort
e A) 1.2 mg/kg(HHEF 60

E
mg/d)& FogArh o] W wWEZyg=yE F

AHEO)E AL Hol AAHS A &
of 40%W T AHA AFIFL, WAALTES Agwuiozm gyeA 2 2gm 1P
g, slEss wfejgis grgos QA ATFT AL A7z AA wgzg=ye F7
o7 Zhzh gk Wb gol 3E A9 Fol 37 gy Foln] ofx A DS Ho|XE 9okA|
1§ T 30W(BL0%)NAM felE BTt folse 9k wlmel A g4 Fo ok A 23
e 47 ZY=dsy A% Tz delEs B AS 2 A e ~EHEROE oFEA4 W

Table 4. Minimal Change Disease(MCD) vs. Non-minimal Change Disease(Non-MCD)

MCD"(n=88) Non-MCD' (n=81) P-value
Hematuria 13/88(14.8%) 35/81(43.2%) <0.001
Hypertension 20/88(22.7%) 17/81(21.0%) >0.05(0.853)
Decreased renal function 5/88(5.7%) 6/81(7.4%) >0.05(0.759)
Abnormal complement level 0/88(0.0%) 3/81(3.7%) >0.05(0.108)
Frequent relapse 46/88(52.3%) 30/81(37.0%) >0.05(0.063)
Steroid dependence 13/88(14.8%) 8/81(9.9%) >0.05(0.353)
Steroid resistance 14/88(15.996) 26/81(32.0%) 0.0181

+

*minimal change disease, 'non-minimal change disease

Table 5. The Comparison of Results in Pediatric Renal Biopsy

Choi, et al.” Lee® Bonilla-Felix M, et al.”  Gulati, et al.'”” Chung, et al.

(n=213) (n=81) (n=105) (n=222) (n=169)
MCD* 152(53.3) 53(65.4) 37(35) 76(34.2) 88(52.0)
DMP?* - 12(14.8) 26(25) 17¢ 76) 56(33.1)
FSGST 26(12.2) 9(11.1) 33(3D) 87(39.1) 9( 5.3)
MPGN*(type D) 5( 2.3) 4( 50) 5( 5) 36(16.2) 4( 2.4)
MGN' 15( 7.0) 1( 1.2) - 4( 1.8) 4( 2.4)
IgAN' 4 1.9) 20 25) 2(25) - 3(1.8)
PSGN™ 2( 0.9) - - - 2(1.2)
Others™’ 9( 4.2) - 2(2) 2( 0.9 3( 1.8)

( ) :numbers in parentheses mean the percentage of each disease

"minimal change disease, 'diffuse mesangial proliferation, focal segmental glomerulosclerosis, mem-
branoproliferative glomerulonephritis, 'membranous nephropathy, 'IgA nephropathy, ““poststreptococcal
glomerulonephritis, 'congenital nephrotic syndrome, mesangial sclerosis, and nephrotic syndrome sec-
ondary to herpetic infection
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Table 6. Previous Clinical Reports with Methylprednisolone Pulse Therapy
Report(year) lzlg.se(;f Characteristics of cases Rre:tlé?s/;c)m Treatments
Rose, et al®(1981) 5 SRNS® 40 MPTT +alkylating agents
Murnaghan, et al®(1984) 8 SRNS 63 MPT +alkylating agents
Griswold, et al™(1987) 7 SRNS with FSGS* 29 MPT—
MPT +alkylating agent

Mendoza, et al.?(1990) 23 SRNS with FSGS 52 MPT +alkylating agents
Waldo, et al.*(1992) 13 SRNS(10: FSGS, 3:MCDY) 23 MPT + alkylating agents
Tune, et al*(1995) 32 SRNS with FSGS 66 MPT +alkylating agents
Yorgin, et al.®(2001) 11 SRNS 81 MPT
Bajpai, et al.®(2003) 24 SRNS(11 : MCNS, H3 MPT + alkylating agents

9:FSGS, 4: MPGN)
Mori, et al.™(2004) 10 SRNS(also resistant to 78 MPT + heparin

CPM" or CsA")
Chung, et al.(2005) 32 SRNS 78 MPT£CPM" or CsA’

“steroid-resistant nephrotic syndrome,

sclerosis, *minimal change disease,

sporine A
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