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Managementul pacientilor cu sindrom nefrotic
corticorezistent este foarte dificil, avand In vedere ca
multi dintre acesti copii prezintd edeme persistente,
hiperlipidemie, tromboza si risc crescut pentru infectii
severe. Toate protocoalele de tratament cuprind in
mod variabil agenti alkilanti: Ciclofosfamida (CP) sau
Chlorambucil, inhibitori ca Azathioprina sau agentul
mai nou Mycofenolatul de mofetil (MMF) si folosirea
inhibitorilor de calcineurina si, de asemenea, folosirea
Methilprednisolonului i.v. asociat cu agenti alkilanti.
Launele cazuri s-au folosit cu preponderenta inhibitori
de enzima de conversie ca Lisinopril sau Captopril si
plasmafereza (1, 2).

In acest studiu prezentim experienta noastri la
cazurile de sindrom nefrotic corticorezistent tratate
cu Mycofenolat de mofetil si Ciclofosfamida.

MATERIAL S| METODA

Am efectuat o analiza retrospectiva a unui lot de
82 pacienti cu SNCR idiopatic, tratati in Clinica

REZUMAT

Managementul pacientilor cu sindrom nefrotic corticorezistent (SNCR) este dificil. Vom prezenta experienta
noastra in tratamentul cu Mycofenolat de mofetil versus Ciclofosfamida, intr-o analiza retrospectiva a 54 de
cazuri cu sindrom nefrotic corticoresistent idiopatic cu aspecte histologice diferite. Rata remisiunii complete
si sustinute a fost de 50% pentru Mycofenolat, ceea ce confirmé eficienta tratamentului, aceasta rata fiind
mai mare decéat in tratamentul cu Ciclofosfamida (39,53%).

Cuvinte cheie: sindrom nefrotic, mycofenolat de mofetil, ciclofosfamida, corticorezistenta

IV-a Pediatrie, lasi, intre anii 1994-2009. Au fost
inclusi doar pacientii tratati cu Ciclofosfamida,
Mycofenolat de mofetil sau ambele.

Tratamentul cu CP sau MMF a fost introdus
dupa 4 saptamani de corticoterapie cu Prednison
(2 mg/kg/zi) si 3 pulsatii cu Metilprednisolon
(30 mg/kg/zi), cu mentinerea proteinuriei.

Am folosit MMF in doza de 500 mg/m?/zi, in
2 prize, pentru cel putin 6 luni. Tratamentul cu CP
a fost administrat oral, in dozd de 2 mg/kg/zi, timp
de 2-3 luni sau administrare i.v., in bolusuri lunare,
in dozd de 400 mg/m?/zi, pentru 6 luni, urmate de
alte 3 bolusuri la 3 luni interval in unele cazuri.

Doar copiii tratati pentru cel putin 6 luni si care
au fost urmariti pentru cel putin 1 an de la instalarea
imunosupresiei au fost inclusi in studiu.

Au fost urmariti parametrii:

» varsta la diagnostic

» aspectul histopatologic al biopsiilor renale

e protocolul de tratament si durata terapiei

» evolutia dupa terapie, pentru pacientii urma-

riti cel putin un an.
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Am considerat raspuns bun dacd pacientul a
intrat in remisiune (absenta proteinuriei mai mult
de 3 zile) la sfarsitul tratamentului cu CP sau MMF
si dacd remisiunea persista la 1 an de la inceputul
terapiei.

Analiza statisticd a fost realizatd folosind SPSS
16,0 pentru Windows. O valoare a p mai mica de
0,05 a fost definité ca diferentd semnificativa.

REZULTATE

Lotul de 197 de copii cu sindrom nefrotic idio-
patic a fost urmarit pe o perioada de 15 ani in clinica
noastra, dintre care 82 (41,6%) de pacienti au fost
corticorezistenti. Dintre acestia din urmad, 79 de
copii prezentau sindrom nefrotic corticorezistent
primar si doar 3 au fost cu sindrom nefrotic cortico-
rezistent secundar.

Varsta la debut in sindromul nefrotic a variat
intre 1 si 193 de luni, cu o mediana de 102,7 luni,
majoritatea cazurilor avand varsta peste 7 ani (46
cazuri, 56,1%).

Biopsiile renale au fost efectuate la 67 de cazuri,
inaintea initierii tratamentului oral sau i.v. cu CP
sau MMF. Aspectele histologice (Fig. 1) au inclus:
glomerulonefritd mezangioproliferativda (GNMP) —
32 pacienti (39%), sindrom nefrotic cu modificari
minimale (MCNS)— 10 pacienti (12,2%), nefropatia
membranoasd (MN) — 9 pacienti (11%), glomerulo-
scleroza segmentala si focald (GSFS) — 9 pacienti
(11%) si glomerulonefritdi membranoproliferativa
(MPGN) — 7 pacienti (8.5%).

Frecventa
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Spectru histopatologic

FIGURA 1. Aspectele histopatologice ale SNCR in studiul
nostru

S-a folosit CP pentru tratamentul of SNCR 1n 34
cazuri (41,5%) a variat intre 2-3 luni pentru
protocolul oral i 6-15 luni protocolul i.v.. MMF a
fost administrat la 11 copii cu SNCR (13,4%), iar
durata terapiei a variat intre 6-32 luni. 9 pacienti au
primit atat MMF, cat si CP, iar 28 pacienti (34,1%)
au fost tratati cu imunosupresoare.

Remisiunea completa a fost obtinuta la 34 copii
cu SNCR (41,5%), un singur caz fiind pierdut dupa
4 luni de terapie cu MMF. Restul de 47 cazuri
(57,3%) au prezentat doar remisiunea clinicd sau
nu au prezentat raspuns la tratament. Exista o
corelatie medie, semnificativa statistic (p=0.002),
intre tipul protocolului si tendinta la remisiune (Fig.
2).
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Figura 2. Corelatie intre protocoalele de imunosupresie si
remisiune in analiza noastra

Testul comparativ nonparametric Kruskal-Wallis
concluzioneaza cd remisiunea la copiii tratati cu
MMF este semnificativ mai crescutd decat remi-
siunea la cei tratati cu CP (p=0,012).

Efectele adverse observate la copiii tratati cu
MMF au fost: tulburari gastro-intestinale (2 cazuri),
infectii severe (2 cazuri: meningita — 1 caz, tuber-
culoza primara — 1 caz). Pentru CP, efectele adverse
au fost: leucopenie (1 pacient), cistitd chimica acuta
(1 pacient), alopecie (1 pacient) si doua cazuri cu
infectii severe (pleurezie tuberculoasa — 1 pacient
si peritonita primara — 1 pacient).

DISCUTII

Obiectivul principal al terapiei In SNCR este de
a obtine remisiunea (sau cel putin de a micsora ni-
velul proteinuriei), pentru a evita sau intarzia
insuficienta renala terminald, a evita complicatiile
bolii §i complicatiile pe termen scurt sau lung ale
tratamentului. O metaanaliza publicata de catre
Habashy et al. (3), in 2003, a relevat faptul cd ma-
joritatea articolelor publicate despre terapia SNCR
au fost realizate pe un numar mic de pacienti tratati
cu terapii multiple, avand urmarire de scurta durata
si cu analiza superficiala a efectelor secundare.

Studiul nostru este rezultatul unei urmariri timp
de 15 ani pe un lot de copii cu SNCR din toate ju-
detele din nord-estul Romaniei, evaluati in dina-
mica, pentru o perioada de care a variat de la 12 la
132 de luni.
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Agentii alkilanti Tn SNCR sunt de obicei ine-
ficienti, chiar daca au fost frecvent folositi, mai ales
CP si intr-o mai micd masurd Chlorambucilul.
Studii de la inceputul anilor 1970 au dovedit, in
unele cazuri, conversia de la corticorezistenta la
corticosensibilitate. In 1994, Elhence a stabilit su-
perioritatea administrarii i.v. a CP fata de adminis-
trarea orala (4).

Bajpai et al. au raportat, In 2003, remisiune
completd, dupd 6 luni de tratament cu CP, in 29,2%
dintre cazuri.

Majoritatea studiilor au concluzionat ca CP are
potentialul de a induce remisiunea pe termen lung
la 40-90% dintre pacientii tratati cu o cantitate cu-
mulata de medicatie variind de la 84 la peste 300
mg/kgcorp (5).

Pacientii tratati cu CP pot dezvolta efecte se-
cundare semnificative: leucopenie, cistita chimica
acuta, simptome ale tractului gastro-intestinal,
alopecie, infectii, o incidentd crescutd a neoplaziilor,
fibroza pulmonara, sterilitate (in special la baieti),
efecte prezente in special dupa cure lungi si re-
petate.

CP a fost folositd deseori pentru tratamentul
SNCR 1n clinica noastra. CP a fost administrata la
43 de copii SNCR, atat oral, cat si i.v. Protocolul de
administrare orald a fost folosit din 1994 pana in
1998, dupa aceasta perioada fiind raportate diferite
protocoale de administrare i.v. (6, 7). In clinica
noastra s-a trecut la protocoalele de administrare
i.v. mai ales din cauza noncompliantei pacientilor,
dar si din cauza lipsei ciclofosfamidei orale in am-
bulator.

Remisiunea totalda a SNCR a fost inregistrata la
18 pacienti (reprezentand 39,53% din totalul de 43
copii tratati cu CP). Rezultatele tratamentului cu
CP a fost dezamagitor, rata remisiunii fiind mai
scazuta comparativ cu alte studii (8, 9). Efectele
secundare au fost observate doar la 5 din 43 de
copii tratati cu CP.

MMF este un inhibitor noncompetitiv inalt
selectiv al inozin-monofosfat dehidrogenazei, en-
zima restrictiva in biosinteza de novo a guanozin-
nucleotidelor. MMF inhiba puternic proliferarea
atat a limfocitelor T, cat si a limfocitelor B (10).

Existd putine raportari in ceea ce priveste
folosirea MMF in SNCR. In 2007, Okada et al au
raportat rezultate ale tratamentului cu MMF in
sindromul nefrotic resistent la steroizi si Ciclo-
sporind A. Dozele de MMF au variat intre 750-1.000
mg/m?, divizate la 12 ore interval. Opt din 12
pacienti au prezentat remisiune completd dupa
tratamentul cu MMF si nu s-au inregistrat recaderi
la 1 an de urmarire (1). Autorii nu au raportat efecte
secundare importante si au concluzionat ca MMF
ar putea fi folosit cu succes in SNCR.

Efectele secundare cunoscute ale terapiei cu
MMF sunt: disconfort gastro-intestinal (greata, var-
saturi, diaree, dureri abdominale), afectare hema-
tologica (leucopenie, trombocitopenie), activarea
infectiilor virale latente si riscul dezvoltarii de sin-
droame limfoproliferative sau disfunctii renale
(11).

Am folosit MMF la 20 de copii cu SNCR, la 9
cazuri dupa esecul tratamentului cu CP. Remisiunea
completd a fost observatd la 10 pacienti (50%).
Ceilalti copii au avut o evolutie nefavorabila,
aceasta explicandu-se probabil prin anomalii gene-
tice, care nu au putut fi studiate (de exemplu, mu-
tatiile genei NPHS2).

Analiza statistica a dovedit ca rata remisiunii
este semnificativ mai crescuta la copiii tratati cu
MMEF, comparativ cu cei tratati cu CP (p = 0,012).

Efecte secundare au fost observate la 4 din 20 de
copii tratati cu MMF.

CONCLUzII

1. MMF poate fi considerat o alternativa tera-
peutica eficienta in tratamentul SNCR, cu
efecte secundare minime, ducand laremisiune
completd in 50% dintre cazurile din studiul
nostru.

2. CPreprezintd o ultima optiune in SNCR, even-
tual inclusd in schema Tune-Mendoza, in
asociere cu pulsatiile de Methilprednisolone,
din cauza ratei scazute a remisiunii cand este
folositd izolat (39,53% dintre pacientii
nostri), cu potentiale efecte severe pe termen
lung (sterilitate, risc de malignitate).
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ABSTRACT
The management of patients with steroid-resistant nephrotic syndrome is difficult. We report our experience
on treatment with Mycophenolate mofetil versus Cyclophosphamide, in a retrospective analysis of 54 cases
of idiopathic steroid-resistant nephrotic syndrome with different histological aspects. The complete and
sustained remission rate was 50% for Mycophenolate, which confirm the efficacy of treatment, higher than

Key words: nephrotic syndrome, mycophenolate mofetil, cyclophosphamide,

steroid-resistancy

The management of children with steroid-
resistant nephrotic syndrome (SRNS) is very
difficult, as many of these children have difficult
problems such as intractable oedema, hyperlipi-
demia, thrombosis, as well as the risk for severe
infections. All of the protocols range from the
alkylating agents such as Cyclophosphamide (CP)
or Chlorambucil to the inhibitors such as Azathio-
prine or the newer one, Mycophenolate mofetil
(MMF) and the use of calcineurine inhibitors and
onto the i.v. therapies like Methilprednisolone with
or without other alkylating agents (i.v. CP). Some
case series have pondered on the use of ACE
inhibitors such as Lisinopril or Captopril, and
plasmapheresis (1,2).

Here we report our experience with MMF and
CP in children treated for SRNS.

MATERIAL AND METHODS

We perform a retrospective analysis of 82
patients with idiopathic SRNS, treated in the I'V-th
Clinic of Pediatrics from lasi, in the years 1994
through 2009. Only patients who received treatment
with CP, MMF or both were included.

The therapy with CP or MMF was introduced after
4 weeks of corticotherapy with Prednisone (2 mg/kg/
day) and 3 alternative boluses of Methilprednisolone
(30 mg/kg/day), with the maintenance of proteinuria.

We used MMF in a dose of 500 mg/m?*/day,
divided at 12 hours interval, for at least 6 months.
Treatment with CP consisted of oral administration,
in a dose of 2 mg/kg/day during 2-3 months or i.v.

administration, in monthly boluses, in a dose of 400
mg/m?/day, for 6 months, followed by another
3 boluses at 3 months interval in some cases.

Only children treated for at least 6 months and
who were followed for at least 1 year from the onset
of immunosuppression were included in our study.

We followed the next parameters:

* age at first manifestation of nephrotic syn-

drome

 histopathological spectrum of renal biopsies

* treatment protocol and duration of therapy

* evolution after therapy, for the patients

followed at least one year.

We considered a good response if the patient
was in remission (the absence of proteinuria for 3
consecutive days) at the end of treatment with CP
or MMF, and if there was persistent remission after
1 year from the beginning of therapy.

Statistical analysis was performed using the
SPSS 16.0 for Windows. A p value of less than 0.05
was defined to indicate a significant difference.

RESULTS

For 15 years we followed 197 children with
idiopathic nephrotic syndrome in our clinic, and 82
(41.6%) were steroid-resistant. There were 79
children with primary SRNS and only 3 children
with secondary SRNS.

Age at the onset of nephrotic syndrome varied
between 1 and 193 months, with a mean of 102.7
months, most of the cases being older than 7 years
(46 cases, 56.1%).
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Renal biopsies were performed only in 67 cases,
before initiation of oral or i.v. treatment with CP or
MMEF. The histological findings (Fig. 1) included:
mesangioproliferative  glomerulonephritis (Mes
PGN) — 32 patients (39%), minimal change
nephrotic syndrome (MCNS) — 10 patients (12.2%),
membranous nephropathy (MN) — 9 patients (11%),
focal segmental glomerulosclerosis (FSGS) — 9
patients (11%), and membranoproliferative glo-
merulonephritis (MPGN) — 7 patients (8.5%).
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FIGURE 1. Histopathological spectrum of SRNS in our
study

We used CP for the treatment of SRNS in 34
cases (41.5%), and the duration of the therapy
varied between 2-3 months for oral protocol and
6-15 months for i.v. protocol. MMF was admi-
nistrated for 11 children with SRNS (13.4%), and
the duration of the therapy varied between 6-32
months. 9 patients received both MMF and CP, one
after another, and 28 patients (34.1%) were treated
with other immunosuppressives.

Complete remission was noted in 34 children
with SRNS (41.5%) and one case was lost after 4
months of therapy with MMF. The rest of 47 cases
(57.3%) had only clinical remission or had no
response to treatment. There is amedium correlation,
statistically significant (p=0.002), between the
protocol type and remission tendency (Fig. 2).

remission

M no
M ves

cp MMF and CP
Immunosupression

FIGURA 2. Corelation between immunosupression
protocol and remission in our analysis

The nonparametric comparing test Kruskal-
Wallis conclude that remission in children treated
with MMF is significantly higher than remission in
those treated with CP (p = 0.012).

The adverse effects noted in children treated with
MMF were: gastro-intestinal anomalies (2 cases),
and severe infections (2 cases: meningitis — 1 child,
primary tuberculosis — 1 child). For CP, the side
effects were: leucopenia (1 patient), acute chemical
cystitis (1 patient), alopecia (1 patient), and two
cases with severe infections (tuberculous pleurisy —
1 patient, and primary peritonitis — 1 patient).

DISCUSSIONS

The main purpose of therapy in SRNS is to
obtain the remission (or at least to decrease the
level of proteinuria), to avoid or to delay the end
stage renal disease, to avoid the complications of
the disease, and the short-term or long-term com-
plications of the treatment. A meta-analysis pu-
blished by Habashy et al. (3), in 2003, revealed that
most of the articles published on SRNS therapy
were realised on a small number of patients, treated
with multiple drugs, with short-term follow-up and
superficial analysis of side-effects.

Our study is the result of follow-up for 15 years
of a cohort of children with SRNS from all the
counties of north-estern Romania, evaluated in
dinamics, for a period that varied between 12 and
132 months.

The alkylating agents in SRNS are ussually
uneffective, even they were largely used, mainly
CP and less Chlorambucil. Studies from the early
1970s have proved, in some cases, the conversion
from steroid-resistance to steroid-sensitivity. In
1994 Elhence established the superiority of i.v. ad-
ministration of CP over the oral administration (4).

Bajpai et al. reported, in 2003, complete
remission, after 6 months of treatment with CP, in
29.2% cases.

Most of the studies concluded that CP proved
potential to induce long-term remission in 40-90%
of the patients treated with a variety of cumulative
drug exposure ranging from 84 to more than 300
mg/kg body weight (5).

Patients treated with CP may develop significant
side effects: leukopenia, acute chemical cystitis,
simptoms of gastro-intestinal tract, alopecia,
infections, an increased incidence of neoplasms,
pulmonary fibrosis, sterility (mainly in males),
particularly with prolonged and repeated courses.

CP was the widely used drug for the treatment
of SRNS in our clinic. CP was administred in 43
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children with SRNS, and the protocols varied from
oral to i.v. therapy. The oral protocol was used in
the years 1994 through 1998, after that period
beeing reported varied protocols of i.v. adminis-
tration (6,7). In our clinic we passed to i.v. protocols
due mostly to noncompliance of patients, and also
due to the absence of oral CP in the ambulatory.

Total remission of SRNS was noted in 18 patients
(39.53% from the 43 children treated with CP). The
succes of CP treatment was found to be rather
disappointing, the remission rate beeing lower than
other reported studies (8,9). Side effects were noted
only in 5 from 43 children treated with CP.

MMF is a highly selective, noncompetitive in-
hibitor of inosine monophosphate dehydrogenase,
the rate-limiting enzyme in de novo biosynthesis of
guanosine nucleotide. MMF strongly inhibits both
T- and B-lymphocyte proliferation (10).

There are few reports on the use of MMF in
SRNS. In 2007, Okada et al reported the results of
MMF in neprotic syndrome resistant to steroids
and Cyclosporin A. The doses of MMF varied
between 750-1000 mg/m?, divided at 12 hours in-
terval. Eight over 12 patients had complete re-
mission during treatment with MMF and no relapse
was noted for 1 year of follow-up (1). The authors
did not report important side effects and concluded
that MMF could be successfuly use in SRNS.

The known side effects of therapy with MMF
are: gastro-intestinal discomfort (nausea, vomiting,
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