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Sporadic steroid-resistant focal segmental glomerulosclerosis (FSGS) that resists to
corticosteroid treatment has early onset in adulthood. The kidney disorder is characterized by
early onset of proteinuria and (quickly) progresses to end stage renal disease. and histological
findings of FSGS, minimal changed disease, or both. The causative gene is NPH2 which has
been mapped on chromosome 1g25-31. This case is one example of such novel defect,
R229Q. The patient was referred to the hospital after a long course of unsuccessful of steroid
and immunosuppressive (CsA) therapy, and had slow progression to ESRD without recurrence

after kidney transplant.
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#an1sATANIelfiiRns CBC: Hb 11.4
g/dl, WBC 9,210 /mm3 (N 69.1%, L 20.6 %), platelets
251,000 /mm3; UA: sp.gr. 1.015, pH 6.5, protein
4+, Blood -, bland sediments; BUN 55 mg/dl; Cr
3.0 mg/dl, Cholesterol 604 mg/dl

24 Hr. urine protein 24 gm, CCr 43 mi/min;
all serologic tests and complement levels were
negative including HIV serology.

Renal biopsy findings:

The specimen consists of 2 pieces of cortex

and 1 piece of medulla. The cortical tissues contain
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10 glomeruli, none of which is globally sclerosed. One
glomerulus shows perigiomerular fibrosis. The
mesangium shows segmental mild to moderate
expansion due to the increase in matrix and cellularity.
The glomerular basement membrane shows normal
thickness with segmental mild corrugation and rare
small holes, without spikes and splitting. Four
glomeruli show segmental sclerosis, three of which
have collapsing features with overlying visceral
epithelial cell hyperplasia and cytoplasmic protein
droplets. Occasional intracapillary foam cells are
noted. There are no adhesions, crescents, fibrin
thrombi, hyalinosis, or endocapillary proliferation. The
tubules show 20 % atrophy, proportional to interstitial
fibrosis. Some areas also show tubular necrosis with
sloughed tubular cells and tubular debris in tubular
lumens. There are patchy areas of tubular dilatation
and flattened tubular cells with loss of nuclei. There
are occasional proteinaceous casts without crystals.
The interstitium shows focal mild lymphocytic
infiltration with moderate interstitial edema.
The arterioles and interlobar arteries show mild
segmental hyaline. There are no large arteries
sampled. (Figure 1 and 2)

Immunofluorescence: There are no
glomeruli in the tissue submitted for IF; therefore, IF
studies are not performed.

Electron microscopy: Toluidine blue stains
show 2 glomeruli, 1 of which is globally sclerosed;
1 intact glomeruius is cut for thin sections; 20 %
of glomeruiar basement membrane is mildly
thickened. There are no subendothelial or subepithelial
deposits. The visceral epithelial cells show extensive
detachment from GBM, due to processing artifact.

The remaining attached foot processes show
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Figure 1.

complete effacement. The endothelial cells are
unremarkable without reticular aggregates. There are
no fibrin tactoids. The mesangium shows moderate
expansion due to increase in matrix and cellularity.
There are no mesangium or tubular basement
membrane deposits.

Diagnosis: Focal segmental glomerulosclerosis,
collapsing variant; moderate acute tubular necrosis.
Clinical follow-up
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FSGS

N1z familial focal segmental glomerulosclerosis

Focal segmental glomerulosclerosis
(FSGS) ™ lungulzaffianumnizioumaneaann
AafWaiaRnTuuedoy (segmental) 184 glomerulus
wazifingnanuieau (focal) glomeruli gaulvey
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cortex (juxtamedullary glomeruli)‘ﬁ’\'lﬁ'ﬂ’m‘lum‘:‘
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1. Autosomal recessive inheritance

1.1 Congenital nephrotic syndrome of the
Finnish type (CNF)"2¥ wuesaiunlulseme
Auuaus ludnsdau 1 918 AAUTLIINIMITNUINARDA

d i L -~ -
A5 1. LAME@ AN AN IIneEnEan i FSGS™

Primary (idiopathic) FSGS
Secondary FSGS
1. Familial/genetic
N. Mutations in a-actinin 4
4. Mutations in podocin
A. Mutations in WT-1

4. Mutations in bA-integrin

2. Virus-associated: HIV-1, Parvovirus B19

3. Drug-induced
n. Heroin (heroin nephropathy)
4. Interferon-a
A. Lithium

4. Pamidronate

4. Mediated by adaptive structural-functional responses

4.1 Reduced renal mass
n. Oligomeganephronia
. Unilateral renal agenesis
. Renal dysplasia
. Reflux nephropathy
. Sequela to cortical necrosis

. Surgical renal ablation

2 P D L B =2

. Chronic allograft nephropathy

4. Any advanced renal diseases with reduction in functioning nephrons

4.2 Initially normal renal mass

N. Hypertension

1. Atheroemboli or other acute vaso-occlusive processes

A. Obesity

4. Cyanotic congenital heart disease

q. Sickle cell anemia
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FSGS Variant Positive Criteria

Negative Criteria

Classical (not

At least one glomerulus with segmental increase

Exclude perihilar,
cellular, tip, and

collapsing variants.

Exclude cellular,
tip, and collapsing
variants

Exclude tip, and

collapsing variants
Exclude collapsing

variantand any

perihilar scierosis

None

otherwise in matrix obliterating the capillary lumen
specified) There may be segmental glomerular basement
membrane collapse without podocyte hyperplasia
Perihilar Perihilar sclerosis and hyalinosis involving >50 %
variant of segmentally sclerotic glomeruli
Cellular At least one glomerulus with segmental
variant endocapillary hyperceliularity occluding lumina,
with or without foam cells and karyorrhexis
Tip variant At least one segmental lesion involving the tip
domain (outer 25 % of tuff next to origin of
proximal tubule)
The tubular pole must be identified in
the defining lesion.
The tip lesion may be sclerosing or cellular
Collapsing At least one glomerulus with segmental or global
variant collapse and podocyte hypertrophy/hyperplasia.

#119m 10,000 7181 tfaqiiuwumNEAUNFnsTANEsm
v‘i’mﬁmmm‘[an g1laer homozygote az3uflennis
mmhﬂ;ﬁLwil,ﬂuw'ﬁnfagﬂuﬂﬁﬁu'\?m VR IGT UL
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ynlildFunmindnlatasesdnseanuazinisign
dnelaldldf dulasionanas@edinluszusinandy
fundsannasemiilesarnianiozunsndeuann Ns
Tntadndilanmaniiacgy@etusiuinndeuas 20-
30 niu ﬁmLta:wﬁmmﬂqcﬁﬂwﬁﬁnm: heterozygote
azil phenotype WHauAULNR uAaNARTIANY prenatal
proteinuria &
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'lucgﬂs:nﬂuﬁfmdquﬁﬁwﬁﬁﬁa%’m‘[ﬂ?ﬁu nephrin
(encoding region) A U 29 exons WUANRALNA
284 NPHS1 16 2 uuu Aa frameshift deletion 184
nucleotide # 121-122 11w exon #i 2 faliAnnnsaie
Tsufiiacuantreansaesiluiios 90 & aan
ANENaNIRRL TR 1241 d GanAEaUnG
Fangnaidn Fin major WAT nonsense mutation 184
exon #i 26 FainlHiinn1IugAnIs transcription
T o Arumianseeztufi 1109 reuduganis
ahaanelsiuBunaalaUndsenanniia Fin minor
wananiidanuANAaUnRaUE NN NN UUEY
NPHS1 usilidndausaniuiaand fasas 10 aadlon
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wauazifin massive proteinuria MufindeanAaan
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%ul.ﬁ’ﬂ'lm::wu diffused podocyte foot processes (FP)
effacement uazliwy glomerular slit diaphragm 1u
Fnsmanil uanantifaamnsainldnmaaang
\iRN19L massive proteinuria W8T podocyte FP
effacement Intin152m monoclonal antibody 5-1-6 pi9
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w88 podocyte @¥1911l57u nephrin Favmtin
fifludanlszneuvantes glomerular slit diaphragm
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oun nephrin, NEPH1 (novel protein with homology to
nephrin), P-cadherin UWat FAT1 (giant protocadherin)
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wraluanatdnndrauinaasgnretiiuaanludy
Bowman's space Tanainiamamindiadiowdy size
permselectivity 184 latlaariubildénargunlysmunum
Tunjugmeanianusandeatslifuiiasnidads
MBIgNTac Tutqiudadlaunlugjadiiaunn
ressaugiumdntieniadenlzznni 35 A (24-47 A)

1.2 Familial steroid-resistance FSGS®'*"7- 2529
giloadoulunjariiaanizuareInisuanieedan1z NS
Faussensn (early childhood peroid) TsRazafiuatiig
ade linauauasranisinwasaeen steroid el
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aguulasiulen 1925-31 fuiifufinseunisa¥ratusiu
Atinmariilusaniadu 383 f 1un 42 Alamasn
Fammi NPHS2 finuenaiiies 8 exons inlinag
Aunanuiialnfivusiudanananin i

AnlUshiu podocin aglulushiunsga raft-
associated stomatin IneTsiu stomatin Saeinudinfi
fim ion channel Lumlwin@eAWAETL cytoskeleton
melugadifindanuns fudadalilsiu podocin
i TReafiAeR iR nephrin Wiy adaptor
protein (CD2-associated protein: CD2AP) fnz@niu
actin cytoskeleton nalulalananadnaae podocyte
FP

wuauiadnBiuuiu NPHS2 ununalu
ﬂ’-\’-}l_'l'u';ﬁ missense, frameshift, splicing (s U4
ANNRALING 11U R138Q, A284V Uax R138X nalwlin
ANEALNATEA familial steroid-resistance FSGS
falanandiesie umuiialnfnal¥ifie sporadic
steroid-resistance FSGS lfun R229Q, R1 96P, V290M,
IVS4-1G =T lusiu unanuiiadni lineiianis
Wasuualaraiauasmirfiasedusiuiediten
41 gene polymorphism lAun 954T—>C (A318A),
102G—>A (G34G), 288C—T (596S), 1038A>G
(L346L) {udn wananiifefimeuaau@aing
41im sporadic steroid-responsive FSGS efuwus A
n'\i‘w“v'u“flywnﬂwzd’uwmam permeability increasing
factor inalifin recurrent FSGS AUNAINTUGN
el ﬁﬂ'lﬁﬁ:jv?muuﬁjqudmmﬂﬁauuﬂmmq
wugnrauanalildiladadeofineWifne1nireinis
uansrasizmiraciifademeanmuandesdaniien
Tenssmuduniusminanldfiumstiuiuludnimaans
Inan1mnaaasdgnanelaainuy Buffalo/Mna oy
mﬁ;tﬁm spontaneous proteinuria UWar FSGS Fausi
uwsnanea Diiumyng (LEW.1W) wudavy LEW.1W
Mnailliinaenarralse FSGS udiasfilnanany
Buffalo/Mna fgf waz@nnsninman1sreisa FSGS
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Location of Distribution of
Defining Defining
Variant Lesions Lesions

Podocyte
Defining Features

Hypertrophy
Hyaline Adhesion Hyperplasia

Glomerulomegaly

Mesangial
Hypercellularity

Arteriolar
Hyalinosis

1.FSGS Anywhere  Segmental
(NOS)

2.FSGS parihilar Segmental
Perihilar

variant

3.FSGS Anywhere  Segmental
cellular

variant

4.FSGS Attip Segmental
ip  domain

variant

5.FSGS Anywhere Segmental
or global
collapsing
variant

Segmentalincreasein  +/- ++/- -+
matrix obliterating
capillary lumina
(also segmental
collapse without
overlying podocyte
hyperplasia)
Exclude 2,3,4, and §
At least 1 glomerulus +4/- +++/- [+
with perihitar
hyailnosis +/-
sclerosis
>50% of glomeruli
with segmental
lesions must have
perihilar sclerosis
and/or hyalinosis
Exclude 3,4, and 5
At least 1 glomerulus -+ -1+ ++/-
with segmental
endocapillary
hypercellularity
occluding lumina,
+/- foam cells,
+/- karyorrhexis
Exclude 4 and 5
At least 1 segmental +- +++/- ++/-
lesion involving tip
domain (outer 25%
of uft next to origin
of proximal tubule)
The tubular pole must
be identified
Lesion must have
either an adhesion
of confluence of
podocytes with
parietal or tubular
celis at the tubular
lumen or neck
Lesion can be
sclerosing (in <25%
of tuft) or cellular (in
<50% of tuft)
No perihilar sclerosis
Exclude 5
At least 1 glomerulus -1+ -1+
with collapse and with
overlying podocyte
hypertrophy and uoles
hyperplasia

+++/- Often

droplets/vac

+/-

+4++/-

-[+

+/-

++/-
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1.3 Familial steroid-responsive nephrotic
syndrome Tusay 2 TRt uN"Fuchshuber uavAnLE
YeauanuiaLnAeiiad ufihadnifeiyese
3.4 1 fhlidannsanraagavlddnmnuiminfineinan
AetunEle wided liflaoad i s NPHS?

2. Autosomal dominant inheritance ¥
filapaziiannis uazernisuansaaalsall quuse
ATIANLILAEN sub-nephrotic proteinuria 'dqu'lvlq.j
azugmaaIn s wedin wiuluglaadawnana
vitadudlug auifianisaniiulsadindrgilenlungn
autosomal recessive FSGS fielinufiufinaliiAn
andand g ludandoulnnjusidaduiiud
'ﬂgiuuTmTuT'nu@:'?‘{ 11921-22 udae autosomal
dominant FSGS IRendautiasmintiufianmnsaduwy
ANRAUNRTREY ﬁuﬁqndwﬁ?\imjuu‘l‘m‘fuhudﬁ
19913.1 AmdiiaFallsin o —actinin 4 Afldou
drdnylun1sdanlteans actin flaments nelulala
WaNa3u18 podocyte daeAy Fundefiuiidn
ACTN4 ifiafamudaindsuniiy ACTNA aziinls
88 podocyte Wnnsa¥ iy a—actining Tnf
wieafullsduslinlmiffanamRiRunisdenlsg
fluravans actin filaments ral¥iinuaidasaniva
UTDAULAG UaTIiAN1IY FSGS mum'lw?';qm wu
nsRNTuaslUsiy a-actining I8lunanelsafiin
n1e NS ldud membranous nephropathy, minimal
change diseasec Wat diabetic nephropathy Hudu

3. Syndrome disease*"-%

3.1 Frasier syndrome Uat Denys-Drash
syndrome wummﬁmJnﬁi“wﬁ’uﬂmv?mmndumnﬁ
UU transcription factor ﬁﬁ%’ﬂ'ﬁ’] Wilms’ tumor-1 (WT1)
v?mmf-w:ﬁmmﬁquﬁﬂ male pseudohermaphroditism
WAz glomerular disease IatIazwL nephroblastoma

Wnaunlugilay Frasier syndrome dadniinann

ﬁ"li!ti‘ldé\'h!l‘lﬂmﬂuﬂﬁn focal segmental glomerulosclerosis (FSGS)
J - -3 -
flaimauauasdamaifisons Wasemnarmiaunfssaudu
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pAuRAUNAEEA slicing mutation LW intron # 9 189
WT1 gene Q’ﬂoﬂmu'lquf-:::Lﬁm‘lmméfzﬁuﬂfﬂmq
¢inaidn 5 190 daulu Denys-Drash syndrome Fadn
{RnsnANARLUNRLL exon A 9 189 WT1 gene
3.2 Nail-Patella syndrome gilanaziiifutin
gUs (nail dysplasia) fanffunuauialnAves
ni‘:@ﬂa:ﬁ"]‘nﬁﬂ aplasia vite hypoplasia UATAHEA
Unf1e9 GBM uazigas podocyte naldiianing
proteinuria, hematuria uaznzlanaies Ingeta
WUNNIMUNFA989 GBM adufuidnniiiinnsazan
24984 fibrillar inclusion WAL electron-lucent material
melwile GBM u"ilﬂ'hnq'umm?ﬁtﬁmqnm’mﬁm
Unfivestuiififedandt imxb uulashilaugi 9934
Suiiwinfiada transcription factors lupszga LIM
domain Wi Lin-11, Is-1 uaz Mec-3 Suiimiiiaauinu
MARTUBLTALATMTNIUTENEA A podocyte AN
AanAefiaiitremenuuy autosomal dominance
uananiifanuseny FsGs Wlungu
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