ORIGINAL ARTICLE

Port J Nephrol Hypert 2015; 29(4): 49-53
Advance Access publication 21 December 2015

Idiopathic nephrotic syndrome
— Deflazacort, an alternative?

Sindrome nefrotico idiopatico — Deflazacorte,
uma alternativa?

Catarina Neves, Ana Carolina Cordinhd, Carmen Ferreira, Clara Gomes, Antonio Jorge Correia

Paediatric Nephrology Unit, Hospital Pediatrico de Coimbra, Centro Hospitalar e Universitario de Coimbra, EPE, Coimbra,
Portugal.

Received for publication:  03/08/2015
Accepted in revised form:  07/11/2015

ABSTRACT

Background: Prednisolone has been the first-line therapy in the treatment of idiopathic nephrotic syndrome
in children. Recurrences are common, and the need for repeated high doses of prednisolone alone or in
combination with other immunosuppressants may induce significant side effects. Deflazacort has been used
in recent years as an alternative, but there are not many studies on its effectiveness in maintenance therapy.
The aim of this study was to assess the efficacy and safety of deflazacort maintenance therapy in childhood
idiopathic nephrotic syndrome. Methods: Retrospective observational review of patients with steroid-depend-
ent idiopathic nephrotic syndrome who had received previous treatment with prednisolone and were under
deflazacort for at least a year. Steroid-dependent idiopathic nephrotic syndrome was defined when relapses
occurred during the reduction of corticosteroid therapy or up to two weeks after its withdrawal. We compared
the number of relapses, steroid dose at relapse, the period of time without recurrence and side effects in
the twelve months of therapy before and after the introduction of deflazacort. Results: We included 20
patients, 75% were male. At diagnosis of idiopathic nephrotic syndrome, the median age was 3.4 years. All
children had begun treatment with prednisolone, which was replaced by deflazacort on average 2.7 years
after diagnosis. After the first year of therapy with deflazacort, we found a significant reduction in the number
of relapses (mean 0.5 vs. 2.0; p < 0.001) and the side effects of corticosteroids (p = 0.037). There were no
significant differences in other variables. Conclusions: In this sample, deflazacort was associated with a small
number of side effects and relapses, as compared to prednisolone, proving to be a safe and effective therapy
in the maintenance treatment of idiopathic nephrotic syndrome in children.
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RESUMO

Introdugdo: A prednisolona tem sido a terapia de primeira linha para o tratamento do sindrome nefrético
idiopatico da infancia. As recidivas sdo comuns e a necessidade de repetidas doses elevadas de prednisolona
ou em combinagdo com outros imunossupressores podem induzir efeitos secundarios significativos. O def-
lazacorte foi utilizado nos Ultimos anos como uma alternativa, mas ndo existem muitos estudos sobre a sua
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eficdcia na terapia de manutenc¢do. O objetivo deste estudo foi verificar a eficacia e a seguranca da terapia
de manutencdo com deflazacorte no sindrome nefrético idiopatico da crianca. Métodos: Estudo observa-
cional retrospetivo de pacientes com sindrome nefrético idiopatico corticodependente que tinham recebido
tratamento prévio com prednisolona e estavam sob deflazacorte por pelo menos um ano. O sindrome
nefrotico idiopatico corticodependente foi definido quando ocorreram recidivas durante a reduc¢do da tera-
péutica com corticosterdides ou até duas semanas apds a sua retirada. Comparou-se o nimero de recaidas,
a dose de esterdides na recidiva, o periodo de tempo sem recidivas e efeitos secundarios nos doze meses
de tratamento, antes e ap0ds a introdugdo de deflazacorte. Resultados: Foram incluidos 20 pacientes, 75%
do sexo masculino. No momento do diagndstico do sindrome nefrético idiopatico a idade média era de 3.4
anos. Todas as criangas tinham comecado o tratamento com prednisolona, que é substituido para o defla-
zacorte em mediana 2.7 anos apos o diagndstico. Apds o primeiro ano de terapia com deflazacorte, encon-
trdmos uma reducdo significativa do nimero de recaidas (média de 0.5 vs. 2.0; p < 0.001) e dos efeitos
secundarios dos corticdides (p = 0.037). Ndo existiram diferencas significativas em outras varidveis. Con-
clusdes: Nesta amostra, o deflazacorte foi associado com um menor nimero de efeitos secundarios e recaidas
em comparagdo com a prednisolona, provando ser uma terapia segura e eficaz no tratamento de manutengdo

do sindrome nefrético idiopatico em criangas.

Palavras-Chave: Criancas; deflazacorte; eficacia; seguranca; sindrome nefrético idiopatico.

INTRODUCTION

The idiopathic nephrotic syndrome (INS) in children
has an incidence that varies in the literature from 2 to
16 /100,000 childrenl-4. Corticosteroids have been the
first-line therapy, since the mid-twentieth century, as
90-95% of patients respond to this therapy and mortal-
ity decreased from 35% to 3% after its introduction®4>.
However, corticosteroids are associated with numerous
side effects, such as, cushingoid appearance, growth
retardation, glucose intolerance, hypertension, osteo-
porosis and suppression of adrenal gland367. The INS
relapses are frequent in childhood and the need for
high and repeated doses of corticosteroids alone or in
combination with cyclophosphamide, cyclosporine,
mycophenolate mofetil or levamisole, can induce sig-
nificant side effects1:3>. A new corticosteroid derivative
of prednisolone was introduced in 1969, deflazacort®.
This has been used in recent years as an alternative for
maintenance therapy in paediatric INS and has shown
superior or the same efficacy than prednisolone, with
fewer side effects128°. However, there has not been
widespread use.

The aim of this study was to assess the efficacy

and safety of deflazacort maintenance therapy in
childhood INS.
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METHODS

Analytical retrospective observational study of
medical records of patients with steroid-dependent
INS that had been treated with deflazacort. We
excluded patients in whom it was necessary to use
other immunosuppressive therapy. All patients
included had undergone previous treatment with
prednisolone that had been replaced by deflazacort
for at least one year. The induction therapy in the
first episode consisted of prednisolone 60mg/m?/
day for 6 weeks followed by 40mg/m? on alternate
days for 6 weeks, with subsequent slow decrease
of corticosteroid therapy. The relapse was defined
with the appearance of proteinuria equal to or
higher than three crosses in the quick urine test for
three or more consecutive days. In relapse, predni-
solone therapy consisted of 60mg/m?2/day or defla-
zacort equipotent dose of up to three consecutive
days without proteinuria, followed by 40mg/m2 on
alternate days for 4 weeks, with subsequent slow
decrease of corticosteroid therapy. Steroid-depend-
ent INS was defined as the occurrence of a relapse
during the reduction of corticosteroid therapy or up
to two weeks after their suspension3. We considered
as equipotent dose 1.2 mg of deflazacort to 1mg of
prednisolonel.6.8.10,
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The following variables were evaluated: the num-
ber of relapses, the dose of corticosteroids at the
time of relapse, the time to remission, the time with-
out relapse, weight and height standard deviation
scores (SDS) and side effects of therapy (Cushing’s
syndrome, hirsutism, intracranial hypertension, glu-
cose intolerance and hypertension) during the first
year of treatment with deflazacort and the year before
under therapy with prednisolone, comparing the
results.

Statistical analysis was performed using Excel 2007
and SPSS 17 software.

RESULTS

We included 20 patients, 15 (75%) of them were
male. At the time of diagnosis of INS the median age
was 3.4 years (1.1to 13.1 years), weight SDS was 0.80
(minimum -0.85, maximum 1.93), height SDS was

Table |

-0.12 (minimum -1.23, maximum 0.92) and body mass
index (BMI) SDS was 0.9 (minimum -0.81, maximum
2.29). On this date, 10% of patients had hypertension
(HT) or microhaematuria. All patients underwent
induction therapy after diagnosis and the recurrences
with prednisolone. The deflazacort was added in
median 2.7 years (minimum 0.5, maximum 9.1 years)
after the diagnosis of INS. At the time of introduction
of deflazacort, all patients met criteria for steroid-
dependent INS, none had haematuria and one had
HT, being treated with enalapril.

During the first year of therapy with deflazacort
there was a significant reduction in the number of
relapses (average of 0.5/year versus 2.0/year; p <
0.001); increase in the number of children without
relapses (14 versus 1 on the year before the introduc-
tion of deflazacort, p < 0.001) and in the relapse-free
period (average of 283 days versus 75 days in the
year prior to the introduction of deflazacort, p <
0.001). The prednisolone dose or equivalent dose
of deflazacort at relapse was 0.17mg/kg/day vs.

Comparison of efficacy and safety variables of the year before the introduction of deflazacort, with the following year.

12 months before DFZ (n = 20)| 12 months of DFZ (n = 20) p
Number of relapses [mean (o)] 1.95 (1.36) 0.50 (1.00) 0.001*
Number of children without relapses 1 14 <0.001*
Prednisolone dose or equivalent dose of deflazacort at relapse 0.17 (0. 20) 0.16 (0.23) 0.026*
(mg/kg/day) [mean ()]
Period until remission (days) [mean (o)] 6.9 (2.9) 7.0 (3.5) 0.24
Time without relapses (days) [mean (o)] 75 (89) 283 (148) <0.001*
Weight (Kg) [mean (o)] 29.5 (13.3) 31.2 (12.8) NA
Weight SDS [mean ()] 0.62 (0.90) 0.65 (0.66) >0.05
Height (cm) [mean (o)] 123.2 (21.0) 127.8 (19.9) NA
Height SDS [mean (o)] 0.21(0.77) 0.23 (0.81) >0.05
BMI (Kg/m2) [mean ()] 18.51 (2.67) 18.30 (2.20) NA
BMI SDS [mean (o)] 0.94 (1.09) 0.96 (0.69) >0.05

Legend: BMI — Body mass index; DFZ — Deflazacort; NA — Not applicable; SDS — Standard deviation scores; *statistically significant.

Table Il

Comparison of the side effects of corticosteroids of the year before the introduction of deflazacort, with the following year.

Side effects

Cushing’s facies

Hirsutism

Intracranial hypertension

Hypertension acquired during treatment

Glucose intolerance

Total

12 months before DFZ (n =20)| 12 months of DFZ (n = 20)
3 0 —
1 1 _
1 0 _
1 0 _
0 0 —
6 1 0.037*

Legend: DFZ — Deflazacort; *statistically significant.
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0.16mg/kg/day, respectively (p = 0.026). There were
no statistically significant differences with respect to
the height, weight and BMI SDS of the patients
between the two periods (Table I).

Regarding side effects of steroids, they were, in
total, statistically less frequent during the year of
therapy with deflazacort than with prednisolone (p
=0.037) (Table I1).

There were no statistically significant differences
in the remaining variables.

DISCUSSION

This is the first study conducted in Portugal and
one of the few in the literature in children with ster-
oid-dependent INS.

In our study, deflazacort showed to be an effec-
tive drug for maintenance therapy in steroid-
dependent INS, having a high number of children
that remained without relapses for one year, as well
as a small average number of relapses and a large
interval between relapses. Broyer et al.®, in the first
prospective study on this topic performed in chil-
dren, also found that the average recurrences in
the group treated with prednisolone was signifi-
cantly higher than those in the group treated with
deflazacort (2.8+/-1.8 versus 0.9+/-1.4) and the
number of patients without recurrence was signifi-
cantly higher in the group treated with deflazacort
(60% versus 10%). Nayak et al.® indicated that an
equipotent dose of deflazacort relative to predni-
solone inhibits reactivity of T cells for a longer
period, and relative to methylprednisolone it has a
more potent immunosuppressive activity with a low
ratio of CD4+/CD8+ lymphocytes, which may explain
its greater efficiency and the longest period without
recurrence.

We did not found a statistically significant differ-
ence with respect to the period from the start of
treatment until a patient reaches the remission
(6.9+/-2.9 days with prednisolone versus 7+/-3.5 days
with deflazacort), as described in previous studies’-®.
For example, in Broyer et al.® the mean time for attain-
ing remission when the treatment was started at the
time of a new relapse was the same in two groups
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(8 days) with range in the deflazacort group of 3-24
days and 4-69 days in the prednisolone group.

For side effects of corticosteroid therapy, a much
discussed and controversial subject, we found a
smaller number in the year of treatment with defla-
zacort, with fewer symptoms of Cushing, hirsutism,
acquired hypertension or intracranial hypertension.
There had been no cases of glucose intolerance during
the two years of study. This may be due to the fact
that the active metabolite of deflazacort (D-21 OH)
has a short half-life and a shorter duration of effect,
compared to prednisolone or methylprednisolone®.
The fewer side effects is also supported by previous
studies®®, in particular Broyer et al.® that, despite
not having found statistically significant difference,
described that symptoms of Cushing and osteopenia
were less marked with deflazacort. Nayak et al.8
described a smaller decline in bone mineralization
with deflazacort, with less likelihood of corticosteroid
induced osteoporosis, because deflazacort causes less
depression of osteoblasts and intestinal calcium
absorption. Also Olgaard et al.1% showed a smaller
loss of bone mass in patients treated with deflazacort
(forearm: 2.0%/year versus 5.3%/year; lumbar spine
6.8%/year versus 12.5%/year). Joshi et al.® relates
that osteoprotegerin (OPG) and receptor activator of
NF-KB ligand (RANKL) are osteoblast-derived proteins,
responsible for inhibition and stimulation of bone
resorption respectively, and that the adult population
studies have shown a favourable ratio of serum RANKL
/ OPG with deflazacort, which means less bone mass
loss. Several other studies show contradictory conclu-
sions regarding these and other side effects of these
drugs4©:810 Also we have to take into account that
because the patients in our study had fewer relapses
in the period of deflazacort, the total dose of corti-
costeroid administered was smaller, which may also
justify fewer side effects.

Another important point relates to the stat-weight
growth of children who undergo prolonged treatment
with corticosteroids. In our study we found no statisti-
cally significant differences in weight, height or BMI
SDS when comparing the two drugs. The average SDS
height was slightly bigger in the deflazacort treatment
period (0.23+/-0.81 versus 0.21+/-0.77), which may
mean that over a longer follow-up, we could draw
more statistically relevant conclusions. Likewise, Joshi
et al.? indicate that the deflazacort has been associ-
ated with a minor reduction in growth rate and
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greater height after one or two years of therapy.
Broyer et al.b, as in our study, did not show statistical
differences between the two drugs, but found that
there was a more pronounced weight gain in the
group treated with prednisolone (3.9+/-4.1Kg versus
1.7+/-2.8Kg). Rather, Olgaard et al.19 found a statisti-
cally significant difference, with a more significant
weight increase observed in the prednisolone group
at 6 and 12 months of treatment and a decrease in
the deflazacort group.

Regarding the suppression of adrenal gland, Joshi et
al.? suggests that deflazacort needs a higher dose than
prednisolone to cause the suppression, since it has
effect only within the pituitary but prednisolone has
an effect on both pituitary and adrenal glands. However,
Nayak et al.8 states that deflazacort, because its binding
to plasma proteins and blood cells, reaches a low con-
centration in the hypothalamic-pituitary circulation
during the first years of treatment.

This study’s main limitations are being a retrospec-
tive study of clinical data collected from records of
patients, with a small sample of patients and a treat-
ment period of only one year with deflazacort. Fur-
thermore, it is known that the natural course of INS
includes a decrease in the number of relapses, so
that, the best performance of deflazacort relative to
prednisolone can be partly explained by this expected
favourable course. However, in our study, the differ-
ence between the two treatments was only one year
and we studied patients with steroid-dependent INS
with multiple relapses until the introduction of def-
lazacort, with a drastic reduction of these with this
drug.

As advantages, the authors aim to highlight that
this is a study of the same group of patients for both
drugs, which eliminates several sample stage bias. It
is a groundbreaking study, which intends to draw
attention to the benefits of this drug in order to be
a starting point for conducting more comprehensive
studies.

CONCLUSION

In this sample and in a short period of treatment,
deflazacort was associated with a small number of
relapses and side effects compared to prednisolone.
There was no significant impact on the stat-weight
growth. In this sample, the deflazacort proved to be
a safe and effective therapy in child INS maintenance
treatment and it should be considered an alternative
before including other immunosuppressants.
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