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Abstract. Over the last 10 years, eight children have re- sclerosis (FSGS) and half will progress to end-stage renal
ceived vincristine for the treatment of steroid- and cyclo- failure, which constitutes about 10% of cases of end-stage
phosphamide-resistant nephrotic syndrome at Great Orrenal disease in children [3-5]. Although children tend to
mond Street Hospital for Children, London. We present ourhave a better prognosis than adults [2], some 30% will
experience of these eight cases and put forward a case foequire dialysis and transplantation within 5 years of di-
reassessing the effectiveness of vincristine in this disorderagnosis [6].
In our series, two children treated with vincristine achieved FSGS is a heterogeneous clinico-pathological entity and
complete remission with preserved renal function, includ-may occur in many settings [7]. Its pathogenesis may vary,
ing relapses in one. Both had primary steroid- and cyclo-since not only can it be primary, but also familial [8, 9] or
phosphamide-resistant focal segmental glomerulo sclerosiassociated with other genetic disorders such as Cockayne
(FSGS). Of the other cases, four also had primary FSGSand Schimke syndromes [10, 11]. The familial form that
one familial FSGS and one mesangioproliferative glomer-follows an autosomal recessive pattern of inheritance has
ulonephritis. We discuss in general the pros and cons obeen linked to chromosome 1g25-g31 [12]. It is more
vincristine therapy in nephrotic syndrome versus the cyto-common and more severe in black populations [13] and
toxic agents that are currently used and the differences imay recur post renal transplantation [14, 15]. It is un-
clinical features among the responders and non-respondemedictable in its response to therapy and this may well be
in this small group. In addition, we explore why this may reflective of its multiple aetiologies [16].
have occurred and summarise the literature over the last 25 Primary FSGS has no demonstrable cause and there are
years, where vincristine appeared to have been beneficiaho universally accepted morphological or clinical criteria
especially in secondary forms of nephrotic syndrome as<or the diagnosis. The presence of tubulointerstitial lesions
sociated with malignancy. We conclude that vincristine and widespread capillary loop collapse on renal biopsy are
therapy warrants re-examination as it could be a valuablegenerally thought to be associated with a poor prognosis
alternative therapeutic agent in some cases of FSGS witfil7, 18], whereas mesangial proliferation may be indicative
relatively minor side effects. of a more favourable outcome [19]. Glomerular immune
complex deposition does not usually occur, and when
Key words: Focal segmental glomerulosclerosis — Vincris- present does not necessarily define a distinct clinico-
tine therapy pathological entity [20].

Of the primary glomerulopathies that cause nephrotic
syndrome, FSGS is the most resistant to therapy with glu-
cocorticoids and cytotoxic agents [9, 21, 22], although a
small number of patients experience spontaneous remission
Introduction or respond to glucocorticoids. Alkylating agents, specifi-

cally cyclophosphamide and chlorambucil, are used widely
Most cases of primary nephrotic syndrome in childhoodin FSGS as an alternative to, or in combination with, glu-
have minimal change histology and more than 90% will cocorticoids, despite their poor efficacy in children who
respond to steroid therapy [1, 2]. Among the non-re-have shown resistance to glucocorticoid treatment [23].
sponders, 25% or more have focal segmental glomeruloAzathioprine and vincristine have also generally been
considered to be ineffective [24], although there are a few
reports of success with vincristine [25]. The response to
cyclosporin was initially encouraging with a remission rate
Correspondence taC. Goonasekera of 30% in some series [26, 27], although some report this
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effect to be short-lived [27-30], although features such asCase 2
premature withdrawal or inadequacy of cyclosporin dosage
might have played a part. At present, of all reported regi-A previously healthy Caucasian boy aged 2 years and 11 months
mens, a protocol combining intravenous methylpredniso-prese”teq with nephrotic syndrome which was resistant to therapy (6
lone pulses, alternate-day prednisolone and an alkylating’eeks) With prednisolone 60 mg?mer day. The renal biopsy showed
’ ) . Id mesangial hypercellularity with a slight increase in mesangial

agef“ _has produced the h'g_heSt percentage of _SUSta'n trix in some glomeruli, a few glomeruli with segmental areas of tuft
remissions (66% of cases) with stable renal function [31,sclerosis and occasional foci of tubular atrophy. There were no im-
32]. However, this high response rate is yet to be re-mune deposits. A diagnosis of FSGS was made and he was treated with
produced by other centres. an 8-week course of cyclophosphamide (3 mg/kg per day) with added

Apart from a few case reports [25, 33, 34], anecdotal dipyridamole and diuretics (spironolactone and frusemide). Oedema
evidence suggests that vincristine is ineffective in primarymsappeared but proteinuria continued. Thereafter, a course of vin-

. . . cristine (1.5 mg/ & per week, 8 doses) was given, to which he re-
FSGS, although it may sometimes confer therapeutic ben§ponded gradually over 4-5 weeks. He has not relapsed in 6 years of

efit, particularly in cases of FSGS secondary to malignancyoliow-up. Neither of these cases showed any adverse effects of vin-
[35-37]. We report two patients (cases 1 and 2) with pri-cristine.

mary FSGS who have responded to vincristine therapy

alone, with no deterioration of renal function to date. In

addition, we summarise our experience of vincristine Discussion

therapy for childhood nephrotic syndrome at Great Ormond

Street Children’s Hospital, London, over the last 10 years.Despite extensive chemical and experimental investiga-
tions, the pathogenesis of primary FSGS remains undefined
and this contributes to the difficulties experienced in trying
to treat this disease successfully. Moreover, response to

Case reports therapy is unpredictable [16], and successful pharmacolo-
gical therapy of the nephrotic syndrome does not necessa-
Case 1 rily accompany morphological resolution of renal changes

or alter the risk of progression to renal failure [6]. Primary
A previously healthy Caucasian girl presented at the age of 15 monthgSGS is the likely result of the interplay of a number of
with 3 i‘lwegk history O'E 101%(}3'5“6‘- sne)had dhea_"y g’olte'”“”a’ as‘t?'t?}athogenic factors which converge in the final common
raised blood pressure mm and raised plasma creatinin . . o .
(134pmol /|).£he was apyrexial, had r?ormal serum cgmplement and athway of glomerulo_scler05|s anq tubulointerstitial dis-
negative autoantibody screen. There was no family history or drug€ase. Based on experimental studies [38] and on observa-
therapy. Her nephrotic syndrome was treated initially with intravenoustions made in human kidney biopsy material [39], there is
albumin, high-dose prednisolone (60 m@/per day) and penicilin V. circumstantial evidence that the podocytes (visceral epi-
prophylaxis. Proteinuria and nephrotic syndrome continued. A renalthelial cells) may be primarily involved. These show
biopsy showed variable degrees of mesangial proliferation and seg-swe”ing’ vacuolisation, protein storage and focal detach-

mental glomerulosclerosis. An 8-week course of cyclophosphamide -
(3 mg/kg daily) was commenced and steroids were slowly reduced an ent from the underlying glomerular basement membrane

discontinued. She achieved a partial remission (i.e., asymptomatic butGBM), the resulting space being filled with cell debris and
continuing low-grade proteinuria) within 2—3 weeks of commencing New matrix material [39]. More recently it has been shown

cyclophosphamide. The blood pressure normalised (96/73 mmHg)that this loss of adhesiveness to the GBM may be the result
renal function improved (creatinine 3@mol/l) and proteinuria con-  of severe abnormalities in the distribution of podocyte cy-
tinued to reduce slowly to a urine albumin/urine creatinine ratio toskeleton associated proteins, such as actin and integrins

(Ua/Ucr) value of 3—4. At this stage at 2 years of age, her nephrotic . L
syndrome relapsed (Ua/Ucr 18, plasma albumin 24 g/l) and was treateS well as proteins such as laminin and type IV collagen

with prednisolone and cyclophosphamide (3 mg/kg daily for 8 weeks).€xpressed by the GBM [40]. _
Because of a poor response (persisting symptoms and proteinuria), Vincristine is a vinca alkaloid and has played an im-
weekly pulsed intravenous vincristine (1.5 m@fior 8 weeks) therapy  portant role in the chemotherapy of malignant disease for 3
was added. She improved cIinicaIIy with this treatment, aIthough decades. It blocks mitosis and produces metaphase arrest.
continued to have mild proteinuria (Ua/Ucr 1-3) which diminished 15 ora| absorption is unpredictable and therefore it is only
with time, eventually reaching a Ua/Uet 1, at 4 years of age. At the ministered intravenously. The anticancer potential of
age of 7 years, she relapsed and responded well to a further 8 weeks &d . . y. Ihe p

weekly vincristine alone. At the age of 7 years and 10 months, sheVincristine was discovered coincidentally when extracts of
relapsed again and a second renal biopsy showed 20 glomeruli, ofhe plantVinca rosea(Cartharanthus rosegsvere noted to
which 6 showed varying degrees of segmental hyalinosis and sclerosisause myelosuppression in rats and subsequently shown to
with scanty IgM and C1q deposition. On this occasion only a partial have antitumour activity in mice. Vincristine is a classical
remission could be achieved after eight doses of weekly vincristinespincue poison binding to the microtubular protein tubulin

(Ua/Ucr 1.0). She was therefore maintained on a vincristine dose ever%lnCI rrestin Il division durina the metaph via mi-
2 weeks initially, reducing gradually to a pulse of vincristine every 5-6 arresting ce Sio uring the metaphase via

weeks, extending to 3—4 months. With the longer gaps, some proCrotubular stabilisation. In vitro studies suggest that binding
teinuria re-emerged towards the time of the injections, but settled aftelof vincristine to specific sites prevents the polymerisation
a dose of vincristine. Vincristine was finally discontinued at the age of of tubulin to form microtubules and induces depolymer-
11.5 years during which time her proteinuria had ceased. She remainefsation of microtubules that have already formed. Poly-
well subsequently but relapsed again at the age of 15.5 years, fullynarisation and depolymerisation of tubulin is a complex
responding to an 8-week course of vincristine alone. and well-controlled process involving the binding of GDP,
GTP and microtubule-associated proteins [41, 42]. The
beneficial effects of vincristine in nephrotic syndrome,
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Table 1. A summary of children with nephrotic syndrome who received vincristine therapy in combination with other immunosuppressive agent
during the last 10 years at our institution

Age (years) Renal histology Treatment before Combined medication Before VCR After VCR Final outcome
at onset vincristine with vincristine GFR (R7) GFR (R)
PCI’ Pcr
Ua/Ucr Ua/Ucr
Casel 1.5 Primary FSGS Prednisolone, Frusemide, GFR 72 GFR 70 Remission —
cyclophosphamide penicillin Pa1.5 Per 43 3 relapses also
Ua/Ucr 13.2 Ua/Ucr 2.9 responding comple-
telya
Case2 4 Primary FSGS Prednisolone, Frusemide, GFR 109 (Per 20) Remission
cyclophosphamide dipyridamole, Pa 18 Pa 31
penicillin Ua/Ucr 8.4 Ua/Ucr 1.7
Case 3 2.5 Familial FSGS Prednisolone, Frusemide, GFR 48 (Rr66) GFR 19 (Rr 68) Renal transplant
(IgM and C} cyclophosphamide spironolactone, Pa 12 Pa 14
deposits) penicillin Ua/Ucr 25 Ua/Ucr 26
Case4 5 Primary FSGS Prednisolone, Spironolactone, GFR 15 (Rr 157) (Pcr 181) Renal transplant
cyclophosphamide penicillin, Pa 15 Per 29
frusemide Ua/Ucr 3.5 Ua/Ucr 9.1
Case 5 14 Primary FSGS Prednisolone, Frusemide, penicillin, GFR 47 (R- 104) (Pcr 136) No response
cyclophosphamide spironolactone Pa 22 Pa 17
Ua/Ucr 27.6 Ua/Ucr 6.4
Case6 9 Primary FSGS  Prednisolone Frusemide, GFR 71 (Rr34)  (Per 20) Reduced proteinuria
(lgM and C 3 cyclophosphamide spironolactone, Pa 8 P2 18
deposits) penicillin, Ua/Ucr 143.0 Ua/Ucr 12.5
dipyridamole
Case 7 4.5 MesangioproliferaPrednisolone, Frusemide, (Per 106) (Per 166) Renal transplant
tive cyclophosphamide, spironolactone, Pa 6 Pa 6
glomerulonephritis pulsed methylpredni-penicillin Ua/Ucr 27 Ua/Ucr 18
solone
Case 8 1.3 Primary FSGS Prednisolone, Penicillin, GFR 93 (Rr47)  (Per 41) No response
(IgM deposits) cyclophosphamide, prednisolone Pa7 Pa 28
cyclosporin A Ua/Ucr 4.3 Ua/Ucr 2.5

VCR, A course of intravenous vincristine weekly for 8 weeks;#tasma albumin (g/l); GFR, glomerular filtration rate (ml/min per 1.73; e
plasma creatininepfmol/l), Ua/Ucr, urinary albumin creatinine ratio (mg/mg); FSGS, focal segmental glomerulosclerosis
a After a period of proteinuria remission achieved

particularly when associated with haematological malig-the structural organisation of the foot processes was com-
nancy, have been noted for many years [43-51]. This lattepletely restored, in which tubulin, vimentin and myosin
group of patients is, however, heterogeneous and only someere scarcely observed. Loss of foot processes, therefore,
have histological features of FSGS underlying the ne-appeared to be caused by the retraction of cytoplasmic fi-
phrotic syndrome. The pathogenesis of the nephrotic syntaments (tubulin, vimentin and myosin) and their specific
drome in this situation is unknown, but most patients showlocalisation in the podocyte contributes to the maintenance
a good response to therapy, which usually consists of af a particular cell shape [52]. Vincristine, therefore, may
combination of various cytotoxic agents, steroids and vin-be involved in restoration of the lost podocyte cytoskeleton
cristine. It is unclear whether the high remission rate isin these nephrotic cases.
related to suppression of the underlying tumour or some There are only limited reports in the literature on the use
direct effect on the nephrotic syndrome. of vincristine in childhood primary FSGS [25, 33, 34]. In
The response to vincristine in primary FSGS, as in ourall cases, the response has been variable and in each situ-
cases, could be due to a direct effect of this agent upon thation vincristine has been administered in combination with
podocyte cytoskeleton. Very recently, the modulation ofeither cyclophosphamide and prednisolone [33] or pred-
cytoskeleton organisation of podocytes has been examinedisolone alone [25]. Our two patients were white Caucasian
by immunoelectron microscopy during the course of pur-and had primary FSGS on renal biopsy at the time of initial
omycin-induced nephrosis in rats [52]. In control rats, the diagnosis. Both had established resistance to prednisolone
cytoplasmic filaments tubulin and vimentin in particular and cyclophosphamide therapy at standard dosages prior to
were limited to the podocyte cell body and major processescommencement of vincristine. There was no demonstrable
but not the foot processes. Myosin exhibited the samefamily history of nephrotic syndrome and both had normal
distribution, whereas actin was scattered over the fibrillarrenal function at the beginning of treatment. The response
zones of the cell body and its processes, including the footo treatment was notable at 1 month. Case 1 relapsed after
processes. In proteinuric rats, loss of foot processes ochitial treatment but the relapses also consistently re-
curred and the GBM was covered by broad cytoplasmicsponded to vincristine with no evidence of resistance, and
sheets of podocytes, which contained these four units ofenal function was preserved long term. Case 2 has not
cytoplasmic filaments. With disappearance of proteinuria,relapsed since his first course of vincristine 6 years ago,
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Table 2. A comparison of the immunosuppressive agents used in the treatment of FSGS-associated nephrotic syndrome

Vincristine Cyclophosphamide Cyclosporin A Chlorambucil

Chemical structure Vinca alkaloid Alkylating agent Fungal metabolite Alkylating agent

Mode of action Interferes with micro- Interferes with cell T cell suppression Acts by damaging DNA
tubule assembly causing multiplication by damaging
metaphase arrest DNA

Administration IV only Oral Oral Oral

Cumulative toxic dose Not described Not described (500 mg/kipt described >18 mg/kg causes azosper-

for azospermia) mia but <10 mg/kg does not

Serious side effects at th@eripheral and autonomic Haemorrhagic cystitis Dose-dependent renal Marrow suppression

recommended dose for neuropathy (reversible)  Severe effects on gameto-dysfunction Severe rashes

nephrotics Syndrome of inappropriategenesis Hypertension Toxic epidermal necrolysis
secretion of antidiuretic ~ Risk of acute non-lympho-Neurological complications Stevens-Johnson syndrome
hormone cytic leukaemia Lympho proliferative disease

Dose and frequency of 1.5 mg/n? per week 3 mg/kg per day for 5 mg/kg per day for at least0.2 mg/kg per day for

therapy 8 doses 8 weeks 1 year 12 weeks

Efficacy for treatment of Not known Recommendation recently30%—35% partial or com- Not known

FSGS withdrawn [23] plete remission [26, 54]

and also shows normal renal function long term. These casdilemma. Despite anecdotal evidence to the contrary, this
reports are unique in that they are the first published depaper illustrates that vincristine in certain situations may
monstrations of steroid-resistant nephrotic syndrome secprove beneficial. With current chemotherapeutic options
ondary to idiopathic childhood FSGS responding to vin-there will always be a group of children with primary ste-
cristine when used as the sole therapeutic agent. Thisoid-resistant FSGS that will not respond to any sort of
therapeutic response is in contrast to the experience wéherapy and will inevitably progress into chronic renal
have had with other patients with FSGS treated with vin-failure. Although vincristine may not necessarily be able to
cristine (Table 1), which raises two questions: why did help children within this group, its use may be appropriate
these children respond and is there any useful informationn some steroid- and cyclophosphamide-resistant patients.
that we can gain from them? Additional advantages are the lack of a cumulative toxic
So why did these children respond? Unfortunately, ourdose, no nephrotoxicity and no serious irreversible side
experience of vincristine when used for the treatment ofeffects, such as sterility, as seen with cyclophosphamide.
primary FSGS, parallels that of other centres in demon-Newer vinca alkaloids, such as vinorelbine tartrate, may
strating that there were no significant differences betweereven be superior in this respect [53]. Our limited data also
those patients with primary FSGS that did respond to vin-suggest that vincristine may be more appropriate used early
cristine and those that did not. Of our six patients that did(as first- or second-line rather than the last option when all
not respond, however, only three had true primary steroid-other treatments have failed) rather than late (i.e. when
resistant FSGS (one subsequently responded to cyclophogsiuch permanent renal damage has occurred) in the course
phamide), one patient had an initial diagnosis of steroid-of the condition. Furthermore, it is our experience that a
responsive minimal change disease that converted after esponse will be observed in 1 month or less, which may
years to steroid-resistant FSGS and responded to chloprove helpful in judging whether a child is likely to benefit
ambucil, one had familial FSGS and one mesangioproli-from the treatment, perhaps preventing longer courses of
ferative glomerulonephritis. In addition, all had moderate- non-beneficial therapy. The convenience of administration
to-severe renal impairment before commencement of vin-as a weekly intravenous dose with diminishing frequency is
cristine therapy, whereas in the two that did respond vin-a further advantage, specifically in groups where com-
cristine was started early in the course of the disease (with @liance may be a problem, for example, adolescents.
near-normal renal function) rather than as a salvage pro€onsequently we propose that the therapeutic effects of
cedure. vincristine in the context of primary FSGS (and may be
At the molecular level, drugs used in the treatment ofeven in steroid-resistant minimal change disease) in
primary FSGS have very diverse mechanisms of actionghildhood needs further exploration, since it may have a
(Table 2). Again the mechanism of action of vincristine at more important role in the treatment of this condition than
the cellular level does not give any concrete clues as to whyhas hitherto been thought.
it might be beneficial in FSGS. It is possible that if binding
to tubulin with resultant metaphase arrest is the mechanismcknowledgementsC.D.A.G. was supported by John Herrings and
of action in primary FSGS, the d|ﬂ:er|ng inheritance of Friends Fund (Chlld Health Research Appeal Trust). ABK. is a

; ; ; furistington Higgins Fellow supported by National Kidney Research
tbulin, which does not necessarily produce an abnorma,IAid Fund. S.A.H. was supported by Caring For Kids Fund (Child

Pmtei,” b_Ut determines the type and specificit_y_of vincris- Health Research Appeal Trust) at the time these data were collected.
tine binding, may have a part to play in the clinical effect.

Despite the more-promising results of combination
therapy with intravenous methyl-prednisolone pulses, al-
ternate-day prednisolone and an alkylating agent [31],
primary FSGS in childhood continues to pose a therapeutic



288

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

. International Study of Kidney Disease in Children (1981) The

primary nephrotic syndrome in children. Identification of patients
with minimal change nephrotic syndrome from initial response to
prednisone. J Pediatrics 98: 561-564

. Ponticelli C, Passerini P (1994) Treatment of the nephrotic syn-
drome associated with primary glomerulonephritis. Kidney Int 46: 23.

595-604

. Valderrabano F, Berthoux FC, Jones EH, Mehls O (1996) Report

on management of renal failure in Europe, XXV, 1994 end stage
renal disease and dialysis report. The EDTA-ERA Registry.
European Dialysis and Transplant Association-European Renal
Association. Nephrol Dial Transplant 11 [Suppl 1]: 2-21

. Cortes L, Tejani A (1996) Dilemma of focal segmental glomerular 25.

sclerosis. Kidney Int [Suppl] 53: S57-S63

. Tejani A, Stablein DH (1992) Recurrence of focal segmental 26.

glomerulosclerosis posttransplantation: a special report of the
North American Pediatric Renal Transplant Cooperative Study.
J Am Soc Nephrol 2: S258-S263

. Trompeter RS (1989) Immunosuppressive therapy in the nephrotic7-7-

syndrome in children. Pediatr Nephrol 3: 194-200

. Rennke HG, Klein PS (1989) Pathogenesis and significance of
28.

nonprimary focal and segmental glomerulosclerosis. Am J Kidney
Dis 13: 443-456

. McCurdy FA, Butera PJ, Wilson R (1987) The familial occurrence

of focal segmental glomerular sclerosis. Am J Kidney Dis 10:
467-469

. Tejani A, Phadke K, Nicastri A, Adamson O, Chen CK,

Trachtman H, Tejani C (1985) Efficacy of cyclophosphamide in
steroid-sensitive childhood nephrotic syndrome with different
morphological lesions. Nephron 41: 170-173

Reiss U, Hofweber K, Herterich R, Waldherr R, Bohnert E, Jung
E, Scharer K (1996) Nephrotic syndrome, hypertension, and
adrenal failure in atypical Cockayne syndrome. Pediatr Nephrol
10: 602-605

Spranger J, Hinkel GK, Stoss H, Thoenes W, Wargowski D, Zepp F

(1991) Schimke immuno-osseous dysplasia: a newly recognized’33'

multisystem disease. J Pediatr 119: 64-72

Fuchshuber A, Jean G, Gribouval O, Gubler MC, Broyer M,
Beckmann JS, Niaudet P, Antignac C (1995) Mapping a gene
(SRN1) to chromosome 1g25-g31 in idiopathic nephrotic syn-
drome confirms a distinct entity of autosomal recessive nephrosis,
Hum Mol Genet 4: 21552158 3
Ingulli E, Tejani A (1991) Racial differences in the incidence and
renal outcome of idiopathic focal segmental glomerulosclerosis in
children. Pediatr Nephrol 5: 393-397

Striegel JE, Sibley RK, Fryd DS, Mauer SM (1986) Recurrence of
focal segmental sclerosis in children following renal transplanta-
tion. Kidney Int [Suppl] 19: S44-S50

Nyberg G, Friman S, Svalander C, Norden G (1995) Spectrum of
hereditary renal disease in a kidney transplant population. Nephrol
Dial Transplant 10: 859-865

Tejani A, Nicastri AD, Sen D, Chen K, Phadke K, Adamson O,
Butt KM (1983) Long-term evaluation of children with nephrotic
syndrome and focal segmental glomerular sclerosis. Nephron 35
225-231

Detwiler RK, Falk RJ, Hogan SL, Jennette JC (1994) Collapsing
glomerulopathy: a clinically and pathologically distinct variant of
focal segmental glomerulosclerosis. Kidney Int 45: 1416-1424
Ichikawa I, Fogo A (1996) Focal segmental glomerulosclerosis.
Pediatr Nephrol 10: 374-391

Southwest Pediatric Nephrology Study Group (1985) Focal seg-41-

mental glomerulosclerosis in children with idiopathic nephrotic
syndrome. Kidney Int 27: 442-449

Habib R, Girardin E, Gagnadoux MF, Hinglais N, Levy M, 42.

Broyer M (1988) Immunopathological findings in idiopathic ne-
phrosis: clinical significance of glomerular “immune deposits”.
Pediatr Nephrol 2: 402—-408

30.

39.

. Praga M, Hernandez E, Montoyo C, Andres A, Ruilope LM,
Rodicio JL (1992) Long-term beneficial effects of angiotensin-
converting enzyme inhibition in patients with nephrotic protein-
uria. Am J Kidney Dis 20: 240-248

22. Cameron JS, Turner DR, Ogg CS, Chantler C, Wiliams DG

(1978) The long-term prognosis of patients with focal segmental
glomerulosclerosis. Clin Nephrol 10:213-218

Tarshish P, Tobin JN, Bernstein J, Edelmann CM Jr (1996) Cy-
clophosphamide does not benefit patients with focal segmental
glomerulosclerosis. A report of the International Study of Kidney

Disease in Children. Pediatr Nephrol 10:590-593

24. Neuhaus TJ, Fay J, Dillon MJ, Trompeter RS, Barratt TM (1994)

Alternative treatment to corticosteroids in steroid sensitive idio-
pathic nephrotic syndrome. Arch Dis Child 71: 522-526

Almeida MP, Almeida HA, Rosa FC (1994) Vincristine in steroid-

resistant nephrotic syndrome. Pediatr Nephrol 8: 79-80

Niaudet P (1994) Treatment of childhood steroid-resistant idio-
pathic nephrosis with a combination of cyclosporine and pre-
dnisone. French Society of Pediatric Nephrology. J Pediatr 125:
981-986

Walker RG, Kincaid Smith P (1990) The effect of treatment of
corticosteroid-resistant idiopathic (primary) focal and segmental
hyalinosis and sclerosis (focal glomerulosclerosis) with ciclosp-
orin. Nephron 54: 117-121

Windom HH, Fisher M, Neale TJ (1990) Cyclosporin therapy for
steroid resistant nephrotic focal glomerulosclerosis. N Z Med
J 103: 125-126

29. Hymes LC (1995) Steroid-resistant, cyclosporine-responsive, re-

lapsing nephrotic syndrome. Pediatr Nephrol 9: 137-139
Brodehl J (1991) Conventional therapy for idiopathic nephrotic
syndrome in children. Clin Nephrol 35 [Suppl 1] S8-S15

31. Tune BM, Lieberman E, Mendoza SA (1996) Steroid-resistant

nephrotic focal segmental glomerulosclerosis: a treatable disease.
Pediatr Nephrol 10: 772-778

32. Tune BM, Mendoza SA (1997) Treatment of the idiopathic ne-

phrotic syndrome: regimens and outcomes in children and adults.
J Am Soc Nephrol 8: 824-832

Trompeter RS (1987) Combined immunosuppression, vincristine,
cyclophosphamide and prednisolone in focal segmental glomerulo
sclerosis. Int J Pediatr Nephrol 5: 122 (abstract)

34. Almeida M, Ribeiro M, Rosa FC (1987) Effect of vincristine in

corticoresistant nephrotic syndrome. Pediatr Nephrol 1: C93 (ab-
stract)

5. Watson A, Stachura |, Fragola J, Bourke E (1983) Focal segmental

glomerulosclerosis in Hodgkin's disease. Am J Nephrol 3: 228—
232

36. Lynn WA, Marcus RE (1988) Glomerulonephritis preceding late

relapse of Hodgkin's disease. Postgrad Med J 64: 395-397

37. Delmez JA, Safdar SH, Kissane JM (1994) The successful treat-

ment of recurrent nephrotic syndrome with the MOPP regimen in
a patient with a remote history of Hodgkin’s disease. Am J Kidney
Dis 23: 743-746

38. Velosa JA, Glasser RJ, Nevins TE, Michael AF (1977) Experi-

mental model of focal sclerosis. Il. Correlation with im-
munopathologic changes, macromolecular kinetics, and polyanion
loss. Lab Invest 36: 527-534

Grishman E, Churg J (1975) Focal glomerular sclerosis in ne-
phrotic patients: an electron microscopic study of glomerular po-
docytes. Kidney Int 7: 111-122

40. Kemeny E, Mihatsch MJ, Durmuller U, Gudat F (1995) Podocytes

lose their adhesive phenotype in focal segmental glomerulo-
sclerosis. Clin Nephrol 43: 71-83

Lobert S, Vulevic B, Correia JJ (1996) Interaction of vinca alka-
loids with tubulin: a comparison of vinblastine, vincristine, and

vinorelbine. Biochemistry 35: 6806-6814

Joel S (1995) The comparative clinical phramacology of vincris-
tine and vindesine: does vindesine offer any advantage in clinical
use? Cancer Treat Rev 21: 513-525

43. Plager J, Stutzman L (1971) Acute nephrotic syndrome as a

manifestation of active Hodgkin's disease. Report of four cases
and review of the literature. Am J Med 50: 56-66



289

44. Kerkhoven P, Briner J, Blumberg A (1973) Nephrotic syndrome as50. Hotta O, Taguma Y, Kurosawa K, Sudo K, Takahashi H (1993)
the 1st manifestation of malignant lymphoma. Schweiz Med Membranous nephropathy associated with nodular sclerosing
Wochenschr 103: 1706-1709 Hodgkin's disease. Nephron 63: 347—-350

45. Gordillo Paniagua G, Velazquez Jones L, Scovino Gudino R,51. Zahner J, Gerharz CD, Bach D, Heer Sonderhoff A, Winkel-
Arroyo Sierra J, Silva Sosa M, Mota Hernandez F (1977) Lipoid mann M, Grabensee B, Schneider W (1996) Association of pri-

nephrosis in a child with advanced Hodgkin's lymphoma. Bol Med mary renal non-Hodgkin's lymphoma with mesangioproliferative
Hosp Infant Mex 34: 815-821 glomerulonephritis. Am J Hematol 53: 126-132

46. Flury W, Wegmuller E, Zeltner T, Niesel P (1982) Malignant non- 52. Kubosawa H, Kondo Y (1994) Modulation of cytoskeletal orga-
Hodgkin’s lymphoma with visual disorders and nephrotic syn- nization of podocytes during the course of aminonucleoside ne-
drome. Schweiz Med Wochenschr 112: 448—-453 phrosis in rats. Pathol Int 44: 578-586

47. Auletta M, Usberti M, Antoniello S, Stanziale P (1984) Mem- 53. Brogden JM, Nevidjon B (1995) Vinorelbine tartrate: drug profile
branoproliferative glomerulonephritis as an unusual initial mani- and nursing implications of a new vinca alkaloid. Oncol Nurs

festation in a case of plasmacytoma. Minerva Med 75: 479-482 Forum 22: 635-646
48. Grussendorf M, Waldherr R, Seelig HP, Ritz E (1984) Systemic54. Korbet SM, Schwartz MM, Lewis EJ (1994) Primary focal seg-
light-chain disease as a complication of plasmacytoma. Dtsch Med  mental glomerulosclerosis: clinical course and response to therapy.
Wochenschr 109: 1405-1409 Am J Kidney Dis 23: 773-783
49. Nishikawa K, Sekiyama S, Suzuki T, Ito Y, Matsukawa W,
Tamai H, Yoshida F, Fukatsu A, Matsuo S, Shigematsu H (1991) A
case of angiotropic large cell lymphoma manifesting nephrotic
syndrome and treated successfully with combination chemother-
apy. Nephron 58: 479-482

Literature abstract

Transplantation (1997) 63: 1263—-1267

Risk factors for vascular thrombosis in pediatric renal transplantation:
a special report of the North American Pediatric Renal Transplant Cooperative Study

Anup Singh, Donald Stablein, and Amir Tejani

Vascular thrombosis remains a major cause of graft failure, accountingschemia time (3.2%). Recipients of antilymphocyte therapy on day 0
for 12.2% of failed index transplants and 19.2% of repeat transplantsor day 1 were at dimished risk of graft loss due to thrombosis (2.2% vs.
We conducted a special study to identify the risk factors for vascular4.1%,P = 0.001). Comparable trends were seen for both LD and CAD
thrombosis. A total of 4394 transplants (2060 living donor [LD] organ recipients. LD organ recipients with a history of prior trans-
transplants and 2334 cadaver donor [CAD] source transplants) wer@lantation had a significantly higher rate of thrombosis as compared
evaluated. The respective vascular thrombosis rates for LD and CADwith those who received a primary transplant (4.6% vs. 1.6%,
transplants were 38/2060 (1.8%) and 100/2334 (4.2%X%(0.001). P = 0.005). For both LD and CAD organ recipients, the occurrence
Univariate analysis showed that the rate of graft loss due toof acute tubular necrosis was a significant risk factor for the develop-
thrombosis was significantly higher in younger children (less than ment of thrombosis.
2 years of age) as compared with older age groups (2-5 years, 6— Regression analysis showed that for LD organ recipients, a history
12 years, and more than 12 years of age) (9.0% vs. 5.5%, 4.4%, andf prior transplantation increased the risk for thrombosis, whereas
3.5% for CAD transplant recipients and 3.5% vs. 3.4%, 0.7%, andincreasing recipient age had a linear decreasing risk effect. The use of
1.9% for LD graft recipients). Recipients of kidneys from cadaver antilymphocyte antibody or cyclosporine on day 0/1 decreased the risk
donors less than 5 years of age had a significantly higher thrombosigor thrombosis. For CAD kidney recipients, organ cold ischemia time
rate (8.3%) than did recipients from older donor groups (5—10 yearsgreater than 24 h increased the risk for thrombosis. The use of antibody
4.5%,; greater than 10 years, 3.2%). Recipients of kidneys with coldinduction therapy, donors greater than 5 years of age, and increasing
ischemia time greater than 24 h also had a higher thrombosis rateecipient age were factors that decreased the risk for thrombosis.
(5.6%), as compared with recipients of kidneys with a shorter cold



