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Introduction

Idiopathic nephrotic syndrome is commonly seen in
childhood between three months and 16 years of age, and
const itutes 90% of all causes o f nephrot ic syndrome in
childhood. It is defined as the association of nephrotic
syndrome with minimal glomerular changes or nonspecific
lesions, such as segmental and focal glomerular sclerosis
or di ffuse mesangial p roliferat ion without any immune
complex deposition.

Steroid therapy is the first line of treatment in idiopathic
nephrotic syndrome. The protocol from the International
Study of Kidney Disease in Children (ISKDC) is widely
adopted. The initial treatment for fi rst onset idiopathic
nephro t ic syndrome wi th p redn isone at  a dose o f
60 mg/m2/day in three divided doses or a maximum dose
of 80 mg/day for four weeks, followed by 40 mg/m2 given
in three consecutive days out of seven during the following
four weeks.1 Therefore a to tal  eigh t weeks of stero id
therapy is most commonly used. About 90% of the children
with idiopathic nephrotic syndrome respond to the steroid
therapy. The remaining 10% who do not respond are
labeled steroid resistant.

Prognosis

Steroid resistant nephrotic syndrome (SRNS) carries a
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much poorer prognosis than the steroid sensitive variety.
About 50% of SRNS patients have ended up in end stage
renal failure in long term studies.2-4 Whereas 90% minimal
change disease (MCD) responds to the ISKDC oral steroid
reg ime n , on ly  50%  of mesang ial  p ro l i fe rat ive
g lomeru lonephri ti s (DMP) and  about  18% of focal
segmental glomerulosclerosis (FSGS) will respond. FSGS
is the second commonest cause of progressive glomerular
disease in children that cause end-stage renal failure after
congenital anomalies. Cattran et  al studied 93 pat ients
(55 adults and 38 children) with FSGS and fol lowed for
average 11 years. Those respond to the steroid therapy
showed a 100% renal survival through the years. However,
the renal survival in those non-responder deteriorated over
years, with 73% in 5 years, 58% in 10 years, and 51% in
15 years.2

Renal  biopsy is useful in  children with SRNS. FSGS
and DMP give a poorer renal outcome than those do with
MCD. The percentage of sclerotic glomeruli may also be
predictive. Those with diffuse mesangial proliferation are
prone to develop end stage renal failure.5 The likelihood
of steroid unresponsiveness is h igher when the biopsy
shows interstit ial fibrosis.4 The different pathology also
predicts the response to different therapeutic regimen, as
MCD with steroid resistance is more likely to respond to
the combination therapy of oral cyclophosphamide and
steroid than the o ther patho logies.3  Furthermore renal
histology may change with time, after the first renal biopsy
which shows finding of minimal change, but repeated
biopsy later will show FSGS changes.5 It is possible that
SRNS represent a spectrum of renal disease in that MCD
may progress to FSGS. Alternatively, single focal lesion
in FSGS may be missed in initial biopsies which are not
deep enough to include the juxtamedullary region where
the FSGS lesion are usually located.

Therapeutic Regimens

Recently, di fferent  combination  of d rug  regimen,
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including intravenous methylpredn isolone, alkylating
agent, and cyclosporine, have been  used  with  vary ing
degrees of success. Other medications like angiotensin
converting enzyme inhibitors, tarcolimus, mycophenolate
mefotil , non-steroidal anti-inflammatory drugs, or even
plasmapheresis have also been tried, but mostly in small
number of patients, so that results are difficult to assess.
Most of the studies have focused on patients with FSGS.
There is li ttle data concern ing  effectiveness of these
regimens in patients with MCD or mesangial proliferative
lesions.

Alkylating Agent

Ponticelli et al6 studied the use of cyclophosphamide
of 2.5 mg/kg/day for six months in patients with steroid
resistance or frequent relapsing  nephrotic syndrome,
comparing the use of cyclosporine of 2.5  mg/kg/day. It
showed that 66% of patients had reduction of proteinuria
in the cyclophosphamide group, which is comparative to
cyclosporine. Moreover the renal function is more stable
in those treated with cyclophosphamide. However in this
study, the cri teria  fo r effectiveness is reduction  o f
proteinuria rather than complete remission.

Tufro-McReddie studied twenty-one patients with focal
glomerulosclerosis, 19 had SRNS who were treated with
20 weeks of cyclophosphamide of 2 mg/kg/day.5 Eight of
them (42%) achieved complete remission within the first
10 weeks, three with partial remission. After average 73
months of fo llow-up , 62% of them sti ll  remained in
complete remission and 24% of them had end stage renal
failure. It shows some encouraging result in using longer
duration of cyclophosphamide in treating these steroid
resistan t FSGS. There i s no specific  side effect like
hemorrhagic cystitis, bone marrow suppression during this
treatment. However the probabi lity o f malignancies or
gonadal toxicity have not been encountered.

A larger scale of study by Besbas et al3 was carried, in
which  164  pat ients wi th  SRNS was t reated  wi th
cyclophosphamide of 2 mg/kg/day to 2.5  mg/kg/day in
combination with prednisone 10  mg/day for 12 weeks.
Thirty-four patients (20.7%) achieved complete remission,
40 (24.4%) showed partial remission. Thirty-two remained
in complete remission and 21 with partial remission for at
least six months. Fifteen of them had relapse during the
follow-up, but seven of them (46.6%) responded to steroid
therapy. Twelve (7%) progressed to chronic renal failure,
most of them had FSGS on renal b iopsy and 10 of them
did not respond to cyclophosphamide treatment at all. On
the other hand, cyclophosphamide has shown to  be not
beneficial in treating patien ts with FSGS in a controlled
study by the ISKDC.7 Sixty patients had steroid resistant
FSGS, 25 of them received predn isone of 40 mg/m2 on

alternate days fo r 12 months, and the other 35 received
cyclophosphamide of 2.5 mg/kg for 90 days in addition
to the same dose of prednisone. 25% of each group had
complete remission. However, it was found that the group
receiving cyclophosphamide and prednisone had higher
percen tage of fai lure in  terms of deteriorating  renal
funct ion or onset of renal failure, as compared with the
prednisone group (57% vs 36%). Therefore the ISKDC
did not recommend routine use of cyclophosphamide in
conjunction with oral steroids in patients with SRNS.

Chlorambucil has been tried in the group who does not
respond to cyclophosphamide in Besbas's study mentioned
above.3 Forty chi ldren were recruited  who were treated
with chlorambucil of 0.2 mg/kg/day for eight weeks. Eight
of them (20%) achieved  complete remission, and  5
(12.5%) had part ial remission. Six ou t o f the 27 non-
responder progress to chronic renal failure. Elzouki et al 8

t r ea ted  fi ve  ch i ld re n , wh o  were  s ter o id  a nd
cyclophosphamide resistant , with chlo rambucil . Four
(80%) achieved remission and two relapse afterwards. No
significant side effect was noticed in these studies were
found . Vincristine in combination with p rednisone was
used to treat seven children with steroid resistant FSGS, 9

but only two out of seven had complete remission.

Methylprednisolone or the Triple-therapy Protocol

In addition to oral prednisone and alky lating agent,
in travenous methy lpredn isolone has been added to
constitute a regimen, commonly referred to as the Triple-
therapy protocol. Tune and Mendoza et al10,11 treated 32
SRNS ch ildren  wi th  FSGS, wi th  this triple therapy
regimen,10-14 consisting of intravenous methylprednisolone
at a dose of 30 mg/kg thrice weekly for two weeks (total
six doses), followed by once weekly for eight doses, once
per two weeks for four doses, once per four weeks for
eight doses, and then once per eight weeks for four more
doses. Oral prednisone of dose 2 mg/kg every other day is
added at the beginning of the third week to end of tenth
week, with slow taper gradually afterwards.

Alky lat ing agen t , ei ther cyclophosphamide o r
chlorambucil was added in those not fully controlled by
intravenous methylprednisolone and oral prednisone. The
ind ications are:  1) no  sign ifican t improvement  o f
p ro teinuria by the ini tial  six doses o f int ravenous
methylpredniso lone; 2) complete or partial response by
the initial two weeks with subsequent significant increase
of p ro teinuria at  any  t ime during the in travenous
methylprednisolone regimen; 3) urine protein/creatinine
ratio of ≥2 (which indicate nephrotic range of proteinuria)
at the tenth week or later. Cyclophosphamide (2.0-2.5 mg/
kg/day) or chlorambucil (0.18-0.22 mg/kg/day) was given
for eight to ten weeks. If the alkylating agent was started
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at  the end of the fi rst  two  weeks, weekly in travenous
methylprednisolone was cont inued unti l the end of the
alkylating agent therapy, then tapered as scheduled. If the
alkylating agent was started in later time, six more doses
of pulse intravenous methylprednisolone were given over
two weeks, and the alkylating agent was given with weekly
pulses afterwards. A second  course of alkylat ing agent
was considered if a patient showed partial o r complete
response to the triple therapy, which either relapsed during
the treatment course or failed to achieve urine protein/
creatinine ratio ≤1. Those with relapse after completion
of the protoco l were treated as if they were new cases.

In these 32 patients, 14 had one course of alkylating
agent, eight had two courses, and three had more than
two courses and seven did not need at all. These patients
were follow up for 0.75 to 12.5 years. Twenty-one out of
32 patients (66%) achieved complete remission in last
follow up and requiring no therapy, three (9%) had mild
proteinuria, two (6%) had moderate proteinuria, and six
(19%) remained nephrotic. For those 11 non-responders,
three out o f them (27%) progressed to  end stage renal
failure, five (45%) had decreased creatinine clearance, and
three (37%) had  persisten t proteinuria wi th  normal
creatinine clearance. The side effect from this regimen is
limited with delayed growth in 17%, hypertension in 17%
and cataracts in  22%.13,14 They  both concluded that the
triple-therapy  regimen is effective in the majori ty of
children  with SRNS due to FSGS.

Sa et al15 treated five patients with SRNS from FSGS
with  intravenous methy lprednisolone 30 mg/kg th rice
weekly for two weeks, followed by weekly doses for next
two months, biweekly for two months, and monthly dose
for eight months. Oral prednisone 2 mg/kg alternate day
started after the first two weeks of methylpredniso lone
and  then  tapered in  the following six months after the
d i scon t inu at io n  o f  met hy l pred n iso lone . Or al
cyclophosphamide of 2 mg/kg/day was added during the
8-week period of weekly methylprednisolone therapy. Two
(40%) achieved complete remission. Furthermore, the
relapses became steroid sensitive.

However Waldo et al16 treated 13 children with SRNS,
using intravenous pulses methylprednisolone of 20 mg/
kg and  chlorambucil of 0.2 mg/kg/day for eight weeks,
with oral prednisone 40 mg/m2 alternate day from the third
to tenth week. Complete remission was observed in five
out of 13 children (38%), partial remission in two (15%),
and six (46%) not respond at all. It showed a less favorable
outcome as compared to the study of Tune and Mendoza.
Tune and Mendoza17 commented that it might be related
to the d ifference in racial group of the patients, as there
was about 60% of African-American in Waldo's study,
while there was only 10% of African-American in their

study. Unfavorable outcome of FSGS with SRNS has been
well reported in African-American children. The regimen
in Waldo's study is more conservative.11

Cyclosporine

Cyclosporine has also been widely used. A randomized
double-blind study was carried out by the New York-New
Jersey Pediatric Nephrology Study Group, comparing the
efficacy of cyclosporine and placebo in 24 children with
steroid resistant FSGS.18 The patients were randomized to
receive either placebo o r cyclosporine for six  months.
Cyclosporine is g iven at a dose of 3 mg/kg twice daily,
which was adjusted with a target trough level of 300 to
500 ng/mL (by whole blood polyclonal radioimmunoassay
method). Twelve patients received cyclosporine, and all
of them achieved a diminution of proteinuria, whereas only
two out of the 12 patients receiving placebo had similar
improvement. However none of them achieved complete
remission and all patients t reated with cyclosporine had
an increase in proteinuria after withdrawal of treatment.

Niaduet  et al19 studied 71 children  wi th idiopath ic
nephrotic syndrome in whom 23 are steroid resistant. The
chi ldren received cyclosporine (6 mg/kg) in two daily
doses alone or in combination with prednisone 30 mg/m2/
day for one month, which tapered to alternate day for five
months afterwards. Fourteen ou t of the 23 ch ildren
received cyclosporine monotherapy, only one patient (7%)
had complete remission, which persisted after treatment
withdrawal. Four patients (17%) achieved partial remission
and remained nephrotic after stopping cyclosporin therapy.
For those 14 treated with cyclosporine and predn isone,
eight (57%) had complete remission and seven o f them
remained  in  remission  one year after stopping the
treatment. They concluded that cyclosporine alone is less
effective in steroid resistant pat ients, bu t that low dose
steroid in combination with cyclosporine may enhance its
efficacy in these patients.

Subsequent ly, Niaduet et al carried another clin ical
study to evaluate the efficacy of the combination therapy
of prednisone and cyclosporine.20 Sixty-five children with
SRNS were treated with cyclosporine (150 to 200 mg/m2)
daily in combination with prednisone (30 mg/m2) daily
for one month and then on alternate day prednisone for
five months. Twenty-seven  patien ts (42%) achieved
complete remission after the course of treatment, and four
pat ients (6%) ach ieved  part ial remission, the other 34
patients (52%) had no respond. Complete remission was
noticed within the first month of treatment in half of those
patients. Eight out of the 27 patients experienced relapse
after stopping the therapy, bu t they  became stero id
sensitive. For those with partial remission, the response
was usual ly transien t and  cessat ion  o f the treatment
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resulted in increases in proteinuria. End-stage renal failure
was noticed in 12 patients (35%) who showed no response
to the combination therapy. Thus, cyclosporine in
combination with stero id is effective in a significant
proportion of patients with SRNS.

Gregory et al21 studied 15 patients with FSGS who were
either steroid dependent or steroid resistant. Cyclosporin
of dose from 5 to 10 mg/kg/day in two divided doses was
given to achieve a whole blood trough level of 70 to
120 ng /mL, in  addi tion to  alternate day  p rednisone
2 mg/kg/day. Thirteen of them (86%) achieved complete
remission and the other two had partial remission. However
al l of them requ ired maintenance therapy  ei ther wi th
cyclosporine or cyclosporine with steroid to maintain the
remission.

In a Japanese study by  Hino et  al,22 11  patients with
SRNS were treated with cyclosporine at 2.5 to 5.0 mg/kg/
day to achieve a trough level of 50 to 120 ng/mL, together
with alternate day oral prednisone at 0.5 to 1 mg/kg/48hr
for six months followed by a gradual taper. Seven out of
11 (64%) achieved complete remission within half to four
months, bu t  six  of them experienced relapses as
cyclosporine was withdrawn. One patient showed partial
remission  and other three had  persistent  nephro tic
syndrome.

Hymes23 treated  18 SRNS patients with cyclosporine
(5 to 10 mg/kg/day) to achieve a whole blood trough level
of 80 to 200 ng/mL, with alternate day prednisone of 0.3
to  0.5  mg/kg. Nine (50%) of them ach ieved complete
remission and five (28%) had partial remission. These 14
patients who responded did so after two months of therapy.
However, when cyclosporine was withdrawn from 11
patients, nine patients had relapse within six months. The
majori ty o f the relapses showed respond to restarting
cyclosporine and prednisone, only three of them became
cyclosporine resistant. End stage renal failure was noticed
in two out of the four who failed in treatment  initially,
and two out of three who were cyclosporine resistant.

Al l these stud ies seem to  favor the combinat ion of
cyclosporine and alternate day prednisone in achieving
complete remission o f p roteinuria in steroid resistant
patien ts, wi th efficacy  from 50%-80%. However
proteinuria usually increases as the treatment is tapered
or withdrawn, although the majority d id become more
steroid sensit ive. This suggests that cyclosporine may
improve steroid sensit ivity in these previously steroid
resistant nephrotic patients.20,22

In  add it ion to  cyclosporine and  oral  p redn isone,
Waldo  et  al 24  stud ied  the effect  o f in t ravenous
methylprednisolone. Ten patients with steroid resistant
FSGS were treated with intravenous methylprednisolone
of 30 mg/kg thrice weekly for two weeks, then  once a
week  fo r six  weeks. From the second  week  onwards,

alternate day oral prednisone of 2 mg/kg and cyclosporine
of 6 mg/kg/day  were added. After the eight weeks of
methy lpredn isolone, oral prednisone was reduced to
1 mg/kg alternate day for five more months, then 0.5 mg/
kg alternate day  for six months. Cyclosporine was then
reduced  to 3 mg/kg/day from the eighth week onwards.
Eight  o f the ten (80%) pat ients achieved  complete
remission, one patient had partial remission and one patient
did not respond at all. The mean time to achieve remission
was 3.6 weeks. Cyclosporine was withdrawn from five of
the eigh t responders, one due to  development  o f
lymphoma. The other four patients were successful ly
wi thdrawn from cyclosporine. One pat ient  had  a
subsequent relapse that responded to prednisone therapy.
The addit ion of intravenous methylprednisolone in the
in i tial  induct ion phase improves the efficacy  as
com pare d  to  comb inat i on  o f  cyc lospo rin  and
predn isone alone.

Cyclosporine nephrotoxicity is common and often exits
without any deterioration of renal function. Histologically
it  usual ly presents as in tersti tial fibrosis and  tubular
atrophy, but rarely affects the glomeruli or arteries. Though
the incidence of chronic nephrotoxicity seemed to be low
in the studies,19,21,22,24,25 the number of patients studied were
small. Repeated renal biopsies may be needed in children
with SRNS on long-term cyclosporine to monitor the
changes.

Other common side effects in children  with SRNS on
cyclosporine include gum hypertrophy and hi rsuti sm.
Hypertension and hyperkalemia, seen in patients on higher
doses o f cyclosporine such  as those after renal
transp lantation, are not  frequently  observed in SRNS
patients.

Tarcolimus (FK506)

This is an immunosuppressive agent which shares many
properties of cyclosporine. It has been  used  as an
antirejection agent in renal and liver transplantation. There
is some very preliminary data on its use in SRNS. In one
study, seven patients with SRNS were treated with FK506
at 0.5 mg/kg/day,26 in  whom cyclosporine therapy was
tried in three of them but failed. Three of them (42.8%)
showed complete remission whilst the other three showed
partial remission. The remaining one patient did not show
any response. The main side effect, like cyclosporin, is
nephrotoxicity. In a serial study, McCauley et al27 again
used FK506 in treating seven patients with SRNS, six of
them (85.7%) had reduction in proteinuria, with three had
complete remission and three had partial remission. Thus
there is early ind ication that FK506 is effective in the
treatment of chi ldren with SRNS. However most of the
reports contain few patients. Larger studies are needed to
evaluate its efficacy and safety.



Lee and Mak 74

Mycofenolate Mefotil (Cellcept)

It was used to treat seven patients with SRNS,28 in both
idiopathic and secondary nephrotic syndrome. Prednisone
can be withdrawn in all of them, and they all showed
reduction in proteinuria.

Levamisole

This is a potent  anthelmint ic agent  wi th immune-
modulating properties, which has previously been shown
to  be useful  in  t reating stero id  dependent nephrot ic
syndrome. However in a recent study29 in five patients with
SRNS. Levamisole at a dose of 2.5 mg/kg/48hrs, used for
2 to  18 months, was found to be ineffective in treating
children with SRNS.

Vitamin E

This has been tried in rats with experimental induced
focal g lomerulosclerosis.30 Vitamin E enriched diet was
found to  be effect ive in reduction of proteinuria, with
d imin ished progression  o f g lomerulosclerosis and
tubulointerstit ial scarring in the rats. A cl inical trial by
Tahzib et al,31 treating 10 patients with SRNS with vitamin
E of 400IU/day for 2  to 3 months. Nine of them (90%)
showed reduction of pro teinuria. However long  term
control led study is needed to evaluate the efficacy  of
vitamin E in patients with SRNS.

Angiotensin-converting Enzyme Inhibitors (ACEI)

They have been shown to improve proteinuria in 50%
of those with  FSGS and  membranopro l i ferat ive
glomerulonephri tis,32 which preven t the progression to
end stage renal disease. Other therapy l ike non-steroid
ant i-inflammatory drug had  been studied. However all
these studies recruited smal l number of pat ients, it is
difficult to draw any conclusion without any large number
controlled study.

Plasmapheresis

It is suggested that the development of FSGS be related
to circulating glomerular capillary albumin permeability
factors, especially in patients with recurrent FSGS in renal
transplant  allografts. Plasmapheresis has been  shown to
reduce proteinuria, in patients with recurrent FSGS after
renal transp lantat ion.33 However there i s li tt le  data
concerning the efficacy of plasmapheresis in treating FSGS
in native kidney. Feld  et al34 treated eight adul ts with
pr im ary  FS GS  wh o  had  SR NS , t re at i ng  wi th
p lasmapheresis th ree t imes a week  fo r two weeks.
Proteinuria was reduced  in  two pat ien ts (25%). Both
patients had stable renal function on follow-up. However,
four out  of six who did not  respond progressed to end
stage renal failure. A case report by Ginsburg et al35 showed
reduction in proteinuria after weekly plasmapheresis in

addition to prednisone and azathioprine in a patient with
primary  FSGS. These reports are very preliminary and
need confirmation by larger studies.

Conclusion

Steroid resistance occurs in about 10% of children with
idiopath ic nephrot ic syndrome. It carries a poorer
prognosis for developing end  stage renal failure. Renal
biopsy is useful in patients with steroid resistant nephrotic
syndrome, as it  provides in format ion  concerning the
outcome and probably response to therapy. In general focal
segmental glomerulosclerosis and  di ffuse mesangial
prol iferation indicate poor outcome and warrants more
aggressive therapy  than  the curren t  oral  stero id
monotherapy for minimal change disease.

Various protocols have been used for the treatment in
steroid resistant nephrotic syndrome. The majority of the
studies were found on  patients with  FSGS. Alkylat ing
agent  in combination wi th oral steroid therapy has met
with variable response. The triple-therapy introduced by
Tune and Mendoza, with the combination of intravenous
methylprednisolone, oral prednisone and alkylating agent
has p roduced the most  encouraging resul t. 66% had
complete remission with l ittle  side effect not iced. The
racial factor should be considered for selection of patients,
as the African-American population has a poorer response
to the regimen.

Cyclosporine in  combination  with al ternate day
prednisone has also been used successfully for induction
of remission in SRNS al though the overal l results were
less impressive than  the t rip le therapy. Besides,
cyclosporine has a modulat ing effect  to  the stero id
responsiveness in  those wi th  relapse. However the
frequency of relapse after withdrawal of treatment is quite
high , thus resu lting  in  cyclosporine dependency. As
nephrotox icity from cyclosporine can exist wi thout any
change in renal function, renal biopsy is needed to assess
this side effect in  those on  long-term cyclosporine
treatment.

Other fo rm of therapy including  p lasmapheresis,
FK506, mycophenolate mofetil, angiotensin converting
enzyme inh ibi to rs, and  v itamin E al l  have some
encouraging results in reduction of proteinuria. However
most o f these studies or report include small number of
patients, and a group of adult rather than children.

As the number of children with SRNS is generally small
in the general population, multicenter cooperative trials
are needed to properly assess different treatment protocols.
A randomized control led trial comparing triple therapy
versus cyclosporine with  oral steroids in ch ildren with
SRNS is long overdue.



An Update Review of Therapeutic Regimens for Steroid Resistant Idiopathic Nephrotic Syndrome75

References

1. International Study of Kidney Disease in Children: Nephrotic
sy ndro me in ch ildren: pred iction of h isto path olog y from
clinical and laboratory characteristics at time of diagnosis. Kid
Int 1978;13:159-65.

2. Cattran DC, Rao P. Long-term outcomes in children and adults
with classic focal segmental glomerulosclerosis. Am J Kid Dis
1998;32:72-9.

3. Besbas N, Topalog lu R, Saatci O, Bakkaloglu A. Lon g-term
follo w-u p in  children  with  steroid- resistant n eph ro tic
syndrome. Clin Pediatr 1992;31:283-8.

4. Early identification of frequent relapsers among children with
minimal ch an ge n ep hrotic  sy nd ro me. An  r ep or t of  the
Internatio nal Study of Kidney Disease in Children.  J Pediatr
1982;101:514-8.

5. Tufro-McReddie A, Alvarez E, Arrizurieta E, Horacio R. Focal
glom erulosclerosis in children: an Argentinian experience.
Pediatr Nephrol 1992;6:158-61.

6. Po nticcelli  C,  Ed efo nti A,  Chio  L . Cy clo sp or in e v s
cyclophosph amide for patients with steroid-dependent and
f req uen tly  r e lap sin g  id io p ath ic  nep hro tic  sy n dro me:
m ulticenter  r and om ized  con tro lled  trial.  Nep hrol Dial
Transplant 1993;8:1326-32.

7. Tar shish  P,  To bin  JN,  Bern ste in  J,  Ed elm an n  Jr  CM.
Cy clop hosph amide d oes n ot benefit p atien ts with  focal
segm ental glomeru losclerosis: a repo rt of the International
Study of Kidney  Disease in Children. Pediatr Nephrol 1996;
10:590-3.

8. Elzouli AY, Jaiswal OP. Evalu ation of ch lorambucil therapy
in steroid dependent and cyclophosphamide resistant children
with nephrosis. Pediatr Nephrol 1990;4:459-62.

9. Almeida MP,  Almeida HA,  Coelho  Ro sa F. Vin cristine in
steroid-resistant nephrotic sy ndrome. Pediatr Nep hrol 1994;
8:79-80.

10. Tune BM, Karpekar R, Sibley RK, Reznik VM, Griswold WR,
Mend oza SA. Intrav en ous meth ylp rednisolon e and oral
alkylating agent therapy of prednisone-resistant pediatric focal
seg mental glomerulosclerosis: a  long term follow-up. Clin
Nephrol 1995;43:84-8.

11. Tu ne BM, Lieberman E, Mendo za SA. Stero id- resistant
nephro tic  focal segm ental g lom erulosclero sis: a treatab le
disease. Pediatr Nephrol 1996;10:772-8.

12. Tune BM, Mendoza SA. Treatment of the idiopathic nephrotic
syndro me: regimen s and outcom es in child ren and adu lts. J
Am Soc Nephrol 1997;8:824-32.

13. Mendoza SA, Tune BM. Management of the difficult nephrotic
patient. Pediatr Clin North Am 1995;42: 1459-68.

14. Mendoza SA, Reznik VM, Groswold WR, Krensky AM, Yorgin
PD, Tune BM. Treatment of steroid-resistant focal segmental
glom erulosclerosis with pu lse meth ylpred niso lo ne and
alkylating agent. Pediatr Nephrol 1990;4:303.

15. Sa GA, Mendonca E, Luis JP, Almeeida M, Rosa FC. Treatment
of childhood steroid-resistant nephrotic syndrome with pulse
methylprednisolone and cyclophosphamide. Pediatr Nephrol
1996;10:250.

16. Waldo FB, Benfield MR, Kohau t EC. Methylp redn isolone
treatment of patients with steroid-resistant nephrotic syndrome.
Pediatr Nephrol 1992;6:503-5.

17. Mendoza SA, Tu ne BM. Controlled, m utli-cen ter tria ls are
needed in pediatric n eph rolo gy.  Pediatr Nep hrol 19 92;6:
506.

18. Liberman KV. Tejani A for the New York-New Jersey Pediatric
Nephrology Study Group: A randomizes double-blind placebo-

controlled trial of  cyclosporin in steroid-r esistant idiopathic
fo cal segm ental glomerulosclerosis in children . J Am Soc
Nephrol 1996;7:56-63.

19. Niad uet P, Bro yer  M, Hab ib R.  Treatm ent o f idiopath ic
nep hrotic syn drome with  cyclospor ine A in children. Clin
Nephrol 1991;35(Supp 1):31-6.

20. Niadu et P, The French Society o f Pediatr ic Nep hro log y:
Treatment of childhood steroid-resistant idiopathic nephrosis
with a combination of cyclosporine and prednisone. J Pediatr
1994;125:981-6.

21. Greg ory MJ, Smo yer WE, Sed man A,  e t a l.  Lon g- term
cyclosp orin e th erapy  for  ped iatr ic n ephro tic synd rome: a
clin ical and histologic  analy sis. J Am Soc Nephrol 199 6;7:
543-9.

22. Hino S, Takemu ra T, Okada M, et a l. Follow-u p study of
child ren with  nephrotic syndrome treated with  a long- term
moderate dose of cyclosporine. Am J Kid Dis 1998;31:932-9.

23. Hym es LC.  Stero id -r esistant,  cyclo sp or in e- resp on sive,
relapsing nephrotic syndrome. Pediatr Nephrol 1995;9:137-9.

24. Waldo FB, Benfie ld MR, Kohaut C. Therapy o f fo cal and
segm ental glom eru lo sclerosis with methy lp red nisolon e,
cyclosporine A, and prednisone. Pediatr Nephrol 1998;12:397-
400.

25. Sieberth HG, Classen W, Fuhs M, Ittel T, Kindler J, Mihatsch
MJ. Serial kidney biopsies in patients with nephrotic syndrome
treated with cyclosporine. J Autoimmun 1992;5(Supp A):355-
61.

26. McCauley J,  Scan tlebu ry  V, Jordan GM,  et a l.  FK50 6 in
th e management of tran splant- rela ted neph rotic sy ndro me
an d steroid-resistant nep hrotic synd rome. Transplan t Proc
199 1;23:3354 -6.

27. McCauley J, Shapiro R, Ellis D, Igdal H, Tzakis A, Starzl TE.
Pilot stud y of FK506 in the management of steroid -resistant
nephrotic synd rome. Nephrol Dial Transplan t 1993;8:1286-
90.

28. Briggs WA, Choi MJ, Scheel PJ Jr. Successful mycophenolate
mofetil treatment of glomerular disease. Am J Kid Dis 1998;
31:213-7.

29. Tenbro ck K, Muller-Berghaus J, Fuchshu ber A, Mich alk D,
Querfeld  U. Levam isole  treatmen t in steroid-sensitive and
steroid-resistant nephrotic sy ndrome. Pediatr Nep hrol 1998;
12:459-62.

30. Trachtman H,  Schwob N,  Maesaka J, Valderr ama.  Dietary
vitamin E supplementation ameliorates renal injury in chronic
puromycin aminonucleoside nephropathy. J Am Soc Nephrol
1995;5:1811-9.

31. Tahzib M, Gaunthier BO, Frank R, Trachtman H. Vitamin E
reduces proteinuria in children with renal disease (ab stract).
Ped Resear 1998;43:314A.

32. Nosrati SM, Khwaja S, El-Shahaway M, Massry SG. Effect of
angiotensin converting enzyme inhibition  by perindo pil on
proteinuria of primary renal diseases. Am J Nephrol 1997;17:
511-7.

33. Mowry J, Marik J, Coh en A, Hogg R, Sahney S, Ettinger R.
Treatment of recurrent focal segmental glomerulosclerosis with
high-dose cyclosporine A and plasmapheresis. Transplant Proc
1993;25:1345-6.

34. Feld  SM,  Fig uero a P, Savin V,  e t al. Plasm ap heresis in
th e tr eatm en t o f  stero id -r esistan t fo cal seg m en tal
glomerulosclerosis in native kidneys. Am J Kid Dis 1998;32:
230-7.

35. Ginsb urg DS, Dau  P.  Plasmap heresis in the  tr eatment of
steroid-r esistan t focal segmental glomerulosclero sis. Clin
Nephrol 1997;48:282-7.


