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Abstract We describe a prospective study of 2-ye ;

moderate-dose cyclosporin (CS) treatment in 13 childr"l‘érﬁmducuon

with steroid-dependent minimal change nephrotic sy@hildren with minimal change nephrotic syndrome
drome (MCNS). CS treatment was commenced @CNS) respond to corticosteroid therapy and have a be-
100-150 mg/rd per day after remission was attainedign long-term prognosis [1]. However, 40%—90% of re-
with prednisolone therapy, was adjusted to a targgtonders have subsequent relapses [1-5], and children
trough level of 100 ng/ml, and was administered for#ith steroid-dependent NS experience the serious side-
years. The number of relapses during CS treatment siffects that result from continuous steroid therapy. Cy-
nificantly decreased compared with before CS treatmegigsporin (CS) is well recognized to be effective in the
all patients were able to discontinue prednisolone theta@atment of children with steroid-dependent NS [6-10].
py, and steroid toxicity was reduced; 54% of patients Mfe reported previously that 6-month moderate-dose CS
mained in remission during CS treatment. Renal biopstesatment in children with steroid-dependent NS is effec-
performed before CS treatment all showed MCNS wittive in preventing relapses during CS treatment [11].
out tubulointerstitial lesions. Creatinine clearance ahtbwever, after the cessation of CS, NS recurred as fre-
urinary B,-microglobulin levels during CS treatmentjuently as before and most patients showed renewed ste-
were normal in all patients, but renal biopsies performesld dependency. We also reported the effect of 12-
after CS treatment revealed chronic CS nephrotoxicityritonth low-dose CS (75 mghper day) treatment fol-

7 patients. Clinical data, including CS dose and d®ving 6-month moderate-dose CS treatment in children
trough blood levels, were not significantly different bewith steroid-dependent NS [12]. The number of relapses
tween patients with and without nephrotoxicity. In cortturing 12-month low-dose CS (75 mdg/per day) treat-
clusion, 2-year moderate-dose CS treatment in childmeent was significantly decreased compared with before
with steroid-dependent MCNS is effective in preventingS, but the relapse rate was higher on low-dose than
relapse and decreasing steroid toxicity. This treatmembderate-dose CS treatment. Renal biopsies performed
can, however, result in a high incidence of chronic negfter 18 months of CS treatment showed no lesion that
rotoxicity. Renal function is not a reliable indicator ofould be attributed to CS toxicity. In this study we report
chronic CS nephrotoxicity. Renal biopsy is therefoizyear moderate-dose CS treatment of children with ste-

necessary to monitor chronic CS nephrotoxicity. roid-dependent NS. Repeat renal biopsies carried out af-
ter 2-year CS treatment showed chronic CS nephrotoxic-

Key words Chronic nephrotoxicity - Cyclosporin ity in half of these patients. We thus report the benefit

treatment - Minimal change nephrotic syndrcime and side-effects of 2-year moderate-dose CS treatment in

children with steroid-dependent MCNS.

Patients and methods

The study was a prospective clinical trial that took place at Kobe
Y. Inoue - K. lijima - H. Nakamura University Hospital from 1991 to 1996. All patients and/or their
Department of Pediatrics, Kobe University School of Medicine, parents gave their informed consent.

Kobe, Japan

N. Yoshikawa [ ]) Patients
Faculty of Health Science, Kobe University School of Medicine,
Tomogaoka 7-10-2, Suma-Ku, Kobe, Japan 654 Patients were eligible for the study if they met the following crite-
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steroid-dependent NS, (2) they experienced significant steroid tmethenamine), immunofluorescence microscopy, and electron mi-

icity, (3) they had had no treatment with cytotoxic agents with@roscopy. Histological diagnosis of MCNS was based on the crite-

the preceding 6 months and had not received CS treatment, andi&4df the International Study of Kidney Disease in Children [14,

pre-CS biopsies showed MCNS without tubulointerstitial lesionsg].

The definitions and criteria for NS, remission, and relapse were An investigator who was blinded to the treatment status re-

those used by the International Study of Kidney Disease in Chilewed pre- and post-CS treatment renal biopsies. The severity of

dren [13, 14]. NS was defined as urinary protein excretdd chronic CS nephrotoxicity in post-CS renal biopsies was graded

mg/nm? per hour with hypoalbuminemig25 g/l. Remission was semiquantitatively on a scale from mild to severe: scattered area of

defined as a reduction of urinary protein excretion to <4 rag/rubulointerstitial lesions, mild; several areas of tubulointerstitial

per hour (Albustix, 0 to trace) for 3 consecutive days. Relapse wesions, moderate; and extensive areas of tubulointerstitial lesions,

defined as a reappearance of proteine4@ mg/n# per hour (Al- severe [10].

bustix, 2+ or greater) for 3 consecutive days. Steroid dependency

was defined as a remission within 4 weeks of prednisolone thera-

py, with relapse occurring when the dose of prednisolone was $¢atistical analysis

duced to below a critical level or within 2 weeks of discontinua-

tion of therapy. The results were analyzed using StatView J-4.02 software [17].
The distribution of clinical variables between two groups was ex-
amined by Fisher’s exact test. Continuous characteristics between

Steroid therapy two groups were compared with Wilcoxon rank-sum tests. Differ-
ences between study entry and study end were tested by Wilcoxon

For steroid therapy, only prednisolone was used. The initial att&@ned rank test. A two-taile®l value of less than 0.05 was taken

was treated with 2 mg/kg per day prednisolone, given in three i@- indicate significance. Results are presented as the meantl

vided doses (maximal dose 80 mg/day) for the first 4 weeks, f&D.

lowed by alternate-day prednisolone, with 1.3 mg/kg given as a

single dose on the morning of every other day for 4 weeks (total 8

weeks). Relapses were treated with 2 mg/kg per day prednisolgé?.)ults

given in three divided doses (maximal dose 80 mg/day) for t

first 4 weeks, followed by alternate-day prednisolone at 2 mg/kg . ) .

given as a single dose on the morning of every other day foBetween May 1991 and April 1994, 13 children with ste-

weeks, after which the dose was decreased by 0.5 mg/kg eveppig-dependent NS met the criteria for inclusion in the
weeks (total 12 weeks). trial and were enrolled in the study. All patients complet-
ed the full trial. Renal biopsies performed 425+605 days
CS treatment before CS treatment showed that all patients had MCNS
without tubulointerstitial lesions. Immunofluorescence
CS (Sandimmun oral solution) treatment was started at a dosendtroscopy of pre-CS renal biopsy samples showed

100-150 mg/ra per day given in two divided doses, after the pasg; ; ; iti i ;
tients had attained remission with prednisolone therapy. The d%l,lght diffuse mesangial deposition of IgM in 3 patients

of CS was adjusted to a target trough level of 100 ng/ml, as m@_Q—d slight diﬂyse _mesangial deposition of C1q in 1 pa-
sured by monoclonal antibody fluorescence polarization immuritent. Renal biopsies performed after CS treatment in 7
assay. CS was administered for 2 years without interruption, gratients (group A) showed glomerular, tubulointerstitial

then tapered off by 30 mgfhper day every week. The protocoland/or arteriolar changes, which have been attributed to

for prednisolone therapy during CS treatment was the same as<lg- ‘L : - i, .
scribed above. No medicine that might contribute to CS neph S toxicity (Fig. 1, Table 1). Tubulointerstitial lesions

toxicity was given during CS treatment. characterized by a combination of striped interstitial fi-
Patients were followed once a week for the first 4 weeks of ®8osis and tubular atrophy were observed in all group A
treatment and monthly thereafter. At each follow-up visit the p?gtiems' Arteriolar lesions characterized by subendothe-

tients were asked about their symptoms and were monitored : ; : ; ; ; _
any side-effects of CS treatment. The following tests and measd [Wldenlng with or without hyaline deposits were ob

ments were carried out at each visit: blood count (including henf&fved in 5 group A patients. Two patients showed scat-
globin, white blood cells, and platelets), serum creatinine, cred@red foci of tubulointerstitial lesions (mild), 4 showed

nine clearance, blood urea nitrogen, total cholesterol, total biligeveral areas of tubulointerstitial lesions (moderate), and

bin, transaminases, alkaline phosphatase, serum uric acid, elegirgnqyed extensive areas of tubulointerstitial lesions (se-
lytes, urinalysis, urinanf3,-microglobulin, blood pressure, body

weight, and body height. Creatinine clearance was calculated by
the method of Schwartz [15]. Hypertension was defined as diastﬁle
ic pressure exceeding the upper normal limit (mean+2 SD). Re
biopsies were performed at the start and the end of CS treatment.

le 1 Chronic nephrotoxicity in 7 patients after cyclosporin
) treatment (group /-)

The standard deviation score for height and obesity were usgd. . : :
to evaluate the degree of growth retardation and obesity in %‘_‘lent lﬁrt;rrl]o iirelf)se}(ijtial s':eocrﬁlental Severeity
tients. The standard deviation score for height=(height — expected pathy fibrosis andg/or lobal
height at that age)/standard deviation for expected height at that and tubular glomel%lo-
age, while the obesity score=(weight — expected weight at that atroph sclerosis
height)/expected weight at that heightx3000 (%). pny

1 + + + Severe
. 2 + + + Moderate
Renal biopsy 3 + + + Moderate
S .4 - + + Moderate
Renal biopsies were performed by the percutaneous techniguesus- - + - Moderate
ing a Tru-Cut needle under ultrasound control. All renal biopgy + + + Mild
tissue samples were examined by light microscopy (following + + + Mild

staining with hematoxylin-eosin, periodic acid-Schiff, and silver
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The average number of relapses per patient during 6
months before CS treatment was 2.6+1.1 in group A and
1.8+1.2 in group B (Table 3). The number of relapses
significantly decreased in both groups during 2-year CS
treatment. Three patients in group A and 4 in group B
experienced no relapse during CS treatment; 1 patient in
group A and 2 in group B experienced one relapse and 3
patients in group A had more than two relapses. All pa-
tients required continuous prednisolone therapy during
the 6 months prior to CS treatment. In contrast, all pa-
tients in groups A and B were able to discontinue predni-
solone following CS treatment. The duration without
prednisolone during CS treatment was 240-1,034
(576+254) days in group A and 564+717 (608+68) days
in group B. The cumulative prednisolone dose during CS
treatment was significantly reduced in both groups com-
pared with before CS treatment. During 6 months after
discontinuation of CS treatment, 2 of the 3 group A and
0 of the 4 group B patients without relapse during 2-year
CS treatment maintained remission. NS relapsed in 5
group A and 6 group B patients within 6 months of dis-
continuation of CS treatment, with 5 group A and 3
group B patients reverting to their pre-CS treatment pat-
tern, namely frequent relapses with steroid dependency.

CS doses, CS trough blood levels, creatinine clear-
ance, and levels of serum creatinine, total cholesterol,
and urinaryp,-microglobulin during CS treatment were
not significantly different between groups A and B, with
| the exception of the CS dose at the 24th moRt#D (03)

* (Table 4). The mean standard deviation scores for height
Fig. 1 Chronic cyclosporin nephrotoxicitya arteriolopathy and during 2-year CS treatment increased fren45+1.61
tubular atrophy associated with interstitial fibrosis (periodic acite —0.86+1.51 in the 13 patient®£0.0046). The mean
Schiff, x340);b focal and global glomerulosclerosis and stripedbesity scores during 2-year CS treatment decreased
tubular atrophy and interstitial fibrosis (periodic acid-Schiffrom 27.904+24.9% to 1.2%+15.8% in the 13 patients
x210) —
’ (P=0.0046).

Hypertrichosis occured in 6 group A and 5 group B
vere). Renal biopsies performed after CS treatment in tregients, and gingival hyperplasia occurred in 5 group A
other 6 patients (group B) still showed MCNS withowtnd 3 group B patients. Hypertrichosis and gingival hy-
tubulointerstitial lesions. perplasia became apparent 2—3 months after starting CS

The clinical data obtained before CS treatment dreatment, but were not severe enough to necessitate dis-
summarized in Table 2. Sex ratio, age at onset, age atabietinuing CS treatment. Elevation of serum alkaline
time of study, duration of illness, number of relapsegshosphatase to >500 U/l was observed in 6 group A and
and therapy before CS treatment were not significanflygroup B patients. Transaminase levels were slightly el-
different between groups A and B. Cyclophosphamiggated in 2 group A and 2 group B patients. Alkaline
therapy (2-3 mg/kg per day for 8-12 weeks) had begmosphatase and transaminase levels returned to normal
given previously in 6 group A and 3 group B patients. after discontinuation of CS treatment. Hypertension oc-

Table 2 Clinical data before

CS treatmen Group A Group B
No. of patients 7 6
Sex ratio (M/F) 5/2 (1:0.4) 4/2 (1:0.5)
Age at onset (years) 5.5%£4.0 (1.5-12.2) 7.914.5 (12.7-13.8)
Age at the time of study (years) 9.7+4.5 (4.1-14.4) 13.7+3.5 (8.4-16.8)
Duration of illness (years) 4.2+3.8 (1.7-11.8) 5.8+4.4 (1.8-13.7)
No. of relapses
Total 10.3%4.9 (5-17) 11.0+5.2 (5-17)
6 months before CS 2.6+1.1 (1-4) 1.8+1.2 (1-4)
aValues represent mean+SD. ThSetr:ﬁ)ygdbch;)r/e CS (no. of patients) 1 3

SR;nges are given in parenthe-  gterojd/cyclophosphamide 6 3
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Table 3 Effect of CS treat-

meng 6 months  During CS treatment
before CS
1-6 months 7-12 months 13-18 months 19-24 months

Group A

No. of total relapses 18 3 1 5 4

No. of relapses per patient 2.6x1.1 0.4+0.8* 0.1+0.4* 0.7+0.8* 0.6+0.8*

Prednisolone dosage 189+81 94+62* 9+14* 40+45* 24+29*

(mg/kg)

Group B

No. of total relapses 11 1 0 1 0
. . No. of relapses per patient 1.8+1.2 0.2+0.4*  O* 0.2+0.4* 0*

P<0.05 compared with 6 Prednisolone dosage 133486 39+23* 7£17* 0* 0*
months before CS (mg/kg)
aValues represent mean+:-D
Table 4 Laboratory data before and during CS treat®:=nt
Before 6th month 12th month 18th month 24th month
treatment

Group A
CS dose (mg/fper day) 132432 138+23 145+36 148+33*
Trough blood level (ng/ml) 95431 100+33 89+32 116+30
Serum creatinine (mg/ml) 0.46+0.12 0.45+0.12 0.44+0.13 0.49+0.12 0.51+0.14
Creatinine clearance (ml/min per 1.73)m 152+39 157+37 166+28 153+19 153+23
Serum total cholesterol (mg/dl) 183+30 182+34 177+27 174+31 174432
Urinary B,-microglobulin 1g/1) 166+166 187+158 79+31 129+57 78+42
Group B
CS dose (mg/fper day) 133%35 132+34 122+23 115+16*
Trough blood level (ng/ml) 112+22 105+42 134453 11532
Serum creatinine (mg/dl) 0.54+0.07 0.59+0.08 0.54+0.13 0.59+0.14 0.60+0.15
Creatinine clearance (ml/min per 1.73)m 152+22 140+9 158+24 149+30 148+30
Serum total cholesterol (mg/dl) 184+31 183+32 180+30 177124 174423
Urinary B,-microglobulin 1g/1) 109+84 48+20 72+56 45+33 56+17

* P=0.03
aValues represent meanz':D

curred during the first 2 weeks of CS administration inrbid-dependent patients [20]. However, a number of in-
group A and 1 group B patient. This was controlled westigators have reported the use of CS in children with
loop diuretics and calcium channel blockers. Tremor ateroid-dependent NS [6-10].

curred in 1 group A and 1 group B patient. All side-ef- Although it is possible that a relapse may have precip-
fects associated with CS treatment disappeared afteritagd entry into the study of otherwise stable patients,
was discontinued or its dose reduced. the number of relapses that occurred during 2-year CS
treatment significantly decreased compared with during
6 months before CS treatment, and the cumulative pred-
nisolone dose required during CS treatment was signifi-
cantly reduced compared with during 6 months before
Although about 95% of children with MCNS respond t@S treatment (Table 3). Of the 13 patients, 7 (54%) re-
corticosteroid therapy, 40%-90% of responders hawvained in remission during CS treatment. As a result,
subsequent relapses [1-5]. One of the major problemshie degree of steroid toxicity, growth retardation, and
the management of children who have frequent relapségsity was reduced.

is the serious side-effects resulting from continuous ste-The beneficial effects of CS treatment were, however,
roid therapy. Alkylating agents such as cyclophosphaecompanied by side-effects in all patients. Of greatest
mide and chlorambucil have been used as adjuncts to stecern is chronic CS nephrotoxocity, characterized by
roids for inducing longer remission in frequently relapsdabulointerstitial lesions, focal glomerulosclerosis, and
ing NS. The effect of these alkylating agents is well egrteriolar lesions [21]. Chronic CS nephrotoxicity was
tablished in patients without steroid dependency, hpresent in 7 of the 13 patients, being severe in 1 patient,
they are unsatisfactory in steroid-dependent patients [fr®yderate in 4 patients, and mild in 2 patients. One
19]. Arbeitsgemeinschaft fir P&adiatrische Nephrologshould be wary, therefore, of the interpretation of tubulo-
reported the effect of 12-week cyclophosphamide in steterstitial lesions in patients with MCNS, since MCNS

Discussion
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is sometimes accompanied by focal tubular changes [I4j.ealed that none of the patients treated with the 18-
The same can be said for the interpretation of glomerutoenth CS exhibited chronic CS nephrotoxicity, com-

sclerosis in patients with idiopathic NS, since MCNS fared with 58% of the patients treated with the current 2-
sometimes accompanied by focal global glomeruloscigear CS. Because of a high incidence of chronic nephro-
rosis [14, 22, 23], and since the possibility of focal setpxicity, we cannot recommend this 2-year moderate-
mental glomerulosclerosis cannot be completeley aose CS treatment for children with steroid-dependent
cluded. In the present study, examination of pre-CS reN&. A prospective trial is currently in progress to evalu-

biopsy samples showed that tubulointerstitial lesions ate the benefits and chronic CS nephrotoxicity of 6-
glomerulosclerosis were absent in all patients. All pmonth moderate-dose CS, followed by 18-month low-

tients responded to 4-week prendisolone therapy. In cdose CS (75 mg/Aper day) (total 2 years).

trast, most patients with focal segmental glomeruloscle-In conclusion, 2-year moderate-dose CS treatment in
rosis do not respond to steroid therapy. Arteriolar lehildren with steroid-dependent MCNS can be effective
sions, which have been considered the hallmark of @Spreventing relapse and decreasing steroid toxicity, but
nephrotoxicity [24-27], were present in 5 of these 7 paan result in a high incidence of chronic nephrotoxicity.

tients. We therefore consider that the arteriolar, tubuloiRenal function is not a reliable indicator of chronic CS

terstitial, and/or glomerular lesions observed on post-@€phrotoxicity. Renal biopsy is therefore necessary to
biopsy samples in our 7 patients were indicative ofonitor chronic CS nephrotoxicity within 2 years of the

chronic CS nephrotoxicity, and these 7 patients hsthrt of CS treatment.

MCNS.

Many of the retrospective clinical reports concerniri ,kEO\avledgerﬁekntthse iuthc)rsS rg]ha_nﬁFumLiJhilﬁo SueKhirc.),h.Sc’)\luii(
chronic CS nephrotoxicity in Ch”dhOOd.NS are based gnish(i), :r?zjakuﬁk?)leoggc#ir?gr thé?rlce)g:oelljlen?S?eraﬁortoiur:cccl)llegt-
renal function. There are few pathological data conceffy ata.
ing chronic CS nephrotoxicity in childhood NS [10, 28].

This study is unique because it was prospective and all

patients had pre- and post-CS biopsies. Habib and Ni oF

det [28] demonstrated moderate or severe tubulointergt‘?-ere“ces

tial Ieslons aft_er 4-63 months Of.CS treatm_ent in 21 (lf Tarshish P, Tobin JN, Bernstein J, Edelmann CM (1997) Prog-
37 children with MCNS. Multivariate analysis of renal nostic significance of the early course of minimal change
biopsy samples from CS-treated patients with autoim- nephrotic syndrome: report of the International Study of Kid-
mune disease has shown that high initial dose, male genf;\ey Dlisggsel_in Cgi:\CI'relngJGAT SOCt Nephrol 81769—17? eroid
d_er, and episodes of acu_te renal dy_sfunctlor) are maj%rthrer}gpy in’chﬁlcri?lood lgephrgsignl?ar?crg I?S881%s—58rgin o sl
risk factors for the chronic pathological manifestations sjegel” NJ, Goldberg B, Krassnen LS, Hayslett JP (1972)
of CS nephrotoxicity [29]. In our patients with chronic Long-term follow-up of children with steroid-responsive neph-
CS nephrotoxicity, CS dosage was about 150 rAg/en rotic syndrome. J Pediatr 81:251-258 _ _

day, trough blood levels were about 100 ng/ml, and cré=3/'akker fpﬁ.:‘éiymg_““ VIV (.19|74) Thle '1!°patpf4gephr°t'CAsynj
atinine clearance and urinaif§,-microglobulin levels Drig"é?]i?d (1:2'7:338_337(: nical reevaiuation o cases. Am
during CS treatment were normal. CS doses, CS troughschwartz MW, Schwartz GJ, Cornfield D (1974) A 16-year
levels, and serum total cholesterol levels were not signif- follow-up study of 163 children with nephrotic syndrome. J

icantly different between patients with nephrotoxicity Pediatr 54:547-552 o
. . . 6. Capodicasa G, De Santo NG, Nuzzi F, Giordano C (1986) Cy-
(group A) and patients without nephrotoxicity (group B), closporin A in nephrotic syndrome of childhood — a 14 month

with the exception of the CS dose at the 24th month. Al- experience. Int J Pediatr Nephrol 7:69-72
though there was no statistical significance due to the Niaudet P, Tete MJ, Broyer M, Habib R (1988) Cyclosporin
small number of patients, the number of relapses duringagdzsschzlggwd idiopathic  nephrosis. ~ Transplant Proc
6 months before CS treatment and during CS treatm .Tejani A, Butt K, Trachtman H, Suthanthiran M, Rosenthal
was higher and the age at the start of CS treatment Wagj Khawar MR (1988) Cyclosporin A induced remission of
younger in group A patients. Young age at the start of relapsing nephrotic syndrome in children. Kidney Int
CS treatment and high number of relapses during CS33:729-734 _ _
treatment may be risk factors for chronic CS nephrotox: Neuhaus TJ, Burger HR, Klingler M, Fanconi A, Leumann EP
Y hild ith id-d d NS. Si h (1992) Long-term low-dose cyclosporin A in steroid-depen-
icity in children with steroid-dependent - SInce the gent “nephrotic syndrome of childhood. Eur J Pediatr
CS dose was not increased in patients who relapsed, it ig51:775-778
possible that patients with proteinuria may be more su§- Gregory MJ, Smoyer WE, Sedman A, Kershaw DB, Valentini
ceptible to chronic CS nephrotoxicity. RP, Johnson K, Bunchman TE (1996) Long-term cyclosporin
In a previous study, we treated 19 children with ste- }2;{?%;&?5‘?%%S”ggﬂggﬁ;ﬂ%ﬁ?fsgCl'n'cal and histo-
roid-dependent NS with 6-month moderate-dose CS, fo}- Kitano Y, Yoshikawa N, Tanaka R, Nakamura H, Ninimiya
lowed by 12-month low-dose CS (75 m@/per day) (to- M, Ito H (1990) Ciclosporin treatment in children with ste-
tal 18 months) [12]. The cumulative remission rate at 18 gg-dependem nephrotic syndrome. Pediatr Nephrol 4:474—
o
monj[hs after the start of CS treatment Xva.s 37% In LI-?Tanaka R, Yoshikawa N, Kitano Y, Ito H, Nakamura H (1993)
previous 18-month CS treatment and 54% in the currént|_ong-term ciclosporin treatment in children with steroid-de-

2-year CS treatment. Post-CS treatment biopsy sample$endent nephrotic syndrome. Pediatr Nephrol 7:249-252
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LITERATURE ABSTRACT

J. Bariety - D. Nochy - C. Mandet - C. Jacquot - D. Glotz clonal antibodies were used to further characterize podocyte epi-

A. Meyrier topes: anti-CD68 clone KP1, anti-CD68 clone PG-M1 and anti-
M130 clone M18 (Ber-MAC3). Light microscopy of collapsed glo-
meruli showed podocyte swelling, vacuolization, multinucleation,

Podocytes undergo phenotypic changes “cobblestone-like” alignment around the glomerular tuft, and
and express macrophagic—associated markers pseudo-crescent formation in Bowman'’s space. In collapsed glo-
- . . meruli, podocalyxin, vimentin and CR1 labeling tagged both nor-
in idiopathic collapsing glomerulopathy mal and vacuolated podocytes still attached to the GBM, but label-
ing was not found in cobblestone-like podocytes or in podocytes
Kidney Int (1998) 53:918-925 detached from the GBM. Conversely, numerous podocytes under-

going detachment and shedding into Bowman’s space expressed

macrophagic-associated epitopes. Cells with macrophagic-associ-
Collapsing glomerulopathy (CG), a severe form of focal segmenaétd epitopes clumped in cystically dilated tubules and were
glomerulosclerosis (FSG), is characterized by tuft retraction aalijned in tubules of smaller caliber. Their appearance was that of
consolidation in numerous glomeruli and changes in podocyiable cells. There was no morphologic indication that these cells
morphology and topography. Other glomeruli are less affectexpressing macrophage-associated antigens originated from out-
Collapsing glomerulopathy is also characterized by tubulointerstide the glomeruli or outside the tubules. We conclude that in CG
tial atrophy and fibrosis. The pathophysiology of the glomerulpodocytes detach from the GBM, lose their normal podocytic phe-
and tubulointerstitial lesions is poorly understood. We studied retype and acquire macrophage differentiation antigens. The pres-
nal tissue of five Black and three White patients, all human irance of cells with such antigens in tubular lumens suggests that
muno-deficiency virus (HIV) negative, with nephrotic syndromeletached metaplastic podocytes progress along the tubule or, alter-
renal failure, and histological evidence of CG. Immunohistochematively, that CG tubular cells also undergo metaplastic changes
istry identified normal podocyte phenotypes by podocalyxin, \into macrophage-like cells.
mentin and complement receptor 1 (CR1) labeling. Three mono-



