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Abstract. Two regimens of steroid treatment for the ini- 
tial attack of idiopathic nephrotic syndrome (NS) in chil- 
dren were compared in a controlled prospective multi- 
centre study. Long prednisone therapy consisted of 60 
mg/m 2 per 24 h for 6 weeks, followed by alternate day 40 
mg/m 2 per 48h for 6 weeks. The standard prednisone 
therapy was 60 m g / m  2 per 24 h for 4 weeks, followed by 
40mg/m 2 per 48 h for 4 weeks. A total of 71 children 
with an initial attack of idiopathic NS were allocated at 
random to the two groups. The cumulative rate of pa- 
tients with sustained remissions after 2 years was signifi- 
cantly higher after the long course than after the stan- 
dard treatment (49% vs 19%, P = 0.0079). The mean re- 
lapse rate per patient at intervals of 3, 6 and 12 months 
was lower in the long-course prednisone group than in 
the standard prednisone group, and the proportion of 
children with frequent relapses during any subsequent 6 
months period was lower in the long-course group than 
in the standard group (29% vs 57%, P = 0.03). Mild 
side-effects of corticosteroid therapy were observed more 
frequently after long-course prednisone treatment.  It is 
concluded that long-course prednisone therapy of the in- 
itial attack of steroid responsive NS is preferable to the 
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standard regimen because it reduces the rate of subse- 
quent relapses without increasing the risk for severe 
steroidal side-effects. 
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Introduction 

The minimal change nephrotic syndrome (NS) usually 
responds to corticosteroids and proteinuria disappears 
in 90% of all steroid responsive cases within 21 days 
[1, 3, 5, 9]. A standard regimen for the initial attack is 
now used almost world-wide, consisting of 4 weeks con- 
tinuous prednisone (60 mg/m 2 per day) and 4 weeks of 
intermittent prednisone (40 mg/m 2 on 3 out of 7 days) [1] 
or alternate day prednisone (40 mg/m 2 per 48 h) [2, 6]. 
The International Study of Kidney Disease in Children 
(ISKDC) showed that 55% of children relapsed after the 
initial prednisone regimen within 6 months and that 34% 
of patients had two or more relapses during the first 6 
months [10]. The controlled multicentre study of the Ar- 
beitsgemeinschaft for Pfidiatrische Nephrologie (APN) 
revealed that a shorter regimen - giving only half the 
cumulative prednisone dosage for the initial attack - re- 
sulted in a higher rate of relapsers and a shorter duration 
of remission when compared with the standard predni- 
sone therapy [3]. This study suggested that the initial im- 
munosuppressive attack determines the length of benefit 
from corticosteroid treatment in steroid responsive NS 
and that an attempt to increase the initial steroid treat- 
ment might be justified. A multicentre controlled study 
on the initial prednisone treatment of children with 
idiopathic NS was therefore conducted to compare the 
standard initial prednisone regimen with a long initial 
prednisone regimen. 

Methods 

A total of 71 children, aged 2-16 years, with an initial attack of an 
idiopathic NS were entered into the study with informed consent 
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Fig. 1. Protocol of study 

of their parents. All patients had NS (gross oedema, proteinuria 
> 40 mg/m 2 per h and a serum albumin concentration < 25 g/l) and 
a preserved glomerular filtration rate (creatinine clearance > 68 
ml/min per 1.73 m2). The children had had no previous treatment 
with corticosteroids or immunosuppressive agents and none had 
any contraindications to corticosteroid therapy. Renal biopsy was 
not requested for admission to the study. All patients with a low 
C3 complement, postinfectious glomerulonephlitis, systemic dis- 
eases such as lupus erythematosus, diabetes mellitus or amyloi- 
dosis, vasculitis, or Henoch-Schoenlein nephritis, metabolic or 
toxic nephritis, and hereditary glomerular disease were excluded. 
Definitions and criteria for NS, remission and relapses were the 
same as those used by the ISKDC [1] and our own group [2]. 

Patients were randomised into groups receiving long predni- 
sone treatment or the standard prednisone dose (Fig. 1). If a pa- 
tient did not reach a remission within 4 weeks of continuous treat- 
ment, he was removed from the study and treated individually. Pa- 
tients who relapsed during or after the initial therapy were treated 
as shown in Fig. 1. In both groups, diuretic or antihypertensive 
drugs were given as required. Proteinuria was assessed daily using 
reagent test strips. The study aimed to follow each patient for 2 
years at intervals of 6 months to assess the occurrence of remission 
and relapse, cumulative doses of prednisone, and side-effects of 
steroid treatment. If the full 2-year follow up was not possible, the 
patient's data were used up to the data of withdrawal. In case of a 
therapeutic fault or an observation period < 6 months, the pa- 
tient's data were withdrawn from the final evaluation. Statistical 
analysis was performed with the Mann-Whitney test, the paired 
and unpaired t-test, and the rank-test for life table analysis. 

Results  

Out  of  86 pa t ien t s  r e p o r t e d  to the  co -o rd ina t ing  office,  
15 had  to be  r e m o v e d  at an ear ly  s tage due  to s t e ro id  re- 
s is tance (n = 8) or  ear ly  dev ia t i on  f rom the  p r o t o c o l  (n = 
6). O n e  child d ied  f rom t h r o m b o - e m b o l i s m  be fo re  reach-  
ing remiss ion  dur ing the  ini t ial  t r e a t m e n t  and showed 
focal and  segmen ta l  g lomeru losc le ros i s  on his to logy.  Of  
the  r ema in ing  71 chi ldren ,  34 were  r a n d o m l y  ass igned to 
long-course  p r e d n i s o n e  t he rapy ,  and  37 to the  s t anda rd  
reg imen .  T h e r e  were  no s ta t is t ical ly  s ignif icant  differ-  
ences b e t w e e n  the two groups  with respec t  to age,  sex, 
b lood  p ressure ,  s e rum a lbumin ,  s e rum choles te ro l ,  I gG ,  
IgM or  I g A  (Tab le  1). 

A to ta l  of  53 pa t iens  c o m p l e t e d  the  s tudy for  the  full 
2 years .  Be fo re  the  end  of  2 years ,  13 pa t ien t s  (5 with 

Table 1. Age, Mood pressure and serum parameters of children 
with a first attack of idiopathic NS 

Long Standard 
prednisone prednisone 
group group 

Significance 

Age (years) 3.9 (1.5-8) 4.4 (1.5-14) NS 

Blood pressure 

Syst. (mmHg) 108 + 10 110 + 11 NS 
Diast.(mmHg) 72 + 9 72 + 11 NS 

Serum 

Total protein(g/l) 40 + 5 41 + 5 NS 
Albumin(g/l) 14 + 3 16 _+ 4 NS 
Cholesterol (mmol/1) 12.3 _+ 4.4 11.9-+ 3.6 NS 
IgA(g/1) L 0 +  1 1.3_+ 1 NS 
IgG (g/l) 2.8 + 2 2.0 + 2 NS 
IgM(g/1) 2.0+ 1 2.0+ 1 NS 

Data on age show median values and ranges; all other data give 
mean values + SD; NS, not significant 

Cumulative % sustained remlaeion 
100 "--~.. 

80 

60 

40 

20 

' ~ p-0.0079 

Standard n=37 

0 I I I I i I L I 

0 100 200 300 400 500 eoo 700 
Days after continuous prednlsone therapy 

Fig. 2. Cumulative percentage of sustained remissions in children 
with nephrotic syndrome after long and standard prednisone treat- 
ment 

long p r e d n i s o n e  t h e r a p y  and 8 with s t anda rd  p r e d n i s o n e  
t he rapy )  r e q u i r e d  cy to toxic  drug  t h e r a p y  due  to f r equen t  
re lapses  and s te ro id  toxici ty.  F ive  pa t ien t s  (3 with long 
t h e r a p y  and 2 wi th  s t anda rd  the rapy)  were  lost  to fol low 
up or  re fused  fu r the r  co -ope ra t i on  be fo re  ending  the  full 
s tudy per iod .  The  mean  du ra t i on  of  fol low up was 20 
mon ths  in the  long group  and 22 mon ths  in the  s t anda rd  
group,  

Med ian  to ta l  p r edn i sone  dose  in the  init ial  long course 
was 3360 m g / m  ~ body  surface  ( range  = 3220-4060)  and 
thus s ignif icant ly h igher  (P  = 0.001) than  in the  ini t ial  
s t anda rd  g roup  ( 2 2 4 0 m g / m  a, range  = 2080-2560) .  A l l  
pa t i en t s  wen t  into remiss ion .  Se rum analysis  a f te r  com-  
p le t ion  of  the  ini t ia l  p r e d n i s o n e  t he r a py  r evea l ed  no sig- 
nif icant  d i f ferences  in concen t ra t ions  of  a lbumin ,  choles-  
te ro l ,  I gG ,  I g M  and I g A  b e t w e e n  the two groups .  

The  cumula t ive  ra te  of  pa t ien t s  with sus ta ined  remis-  
sion 2 years  af ter  the initial  a t tack  was signif icantly h igher  
in the  long-course  group than  in the  s t andard  group (49% 
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Table 2. Patients with or without relapse in the two study groups 3, 
6, and 12 months after the end of continuous steroid therapy for in- 
itial attack 

Longpred- Standardpred- Signifi- 
nisone therapy nisone therapy cance 

With With- With With- 
re- out re- re- out re- 
lapse lapse lapse lapse 

After 3 months 5 29 11 26 NS 
After 6 months 8 26 18 19 P = 0.047 
After 12 months 13 21 24 13 P = 0.033 

* Chi-square test 

5 9  Obesity ~ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ~ x ~  50 

Striae ~ 21 

Hirsutiam ~ 21 

Psychol. disturb. 6 

Cataract ~s  
Other,e.g.acne 
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percent 

l i b  Long prednisone ~ Standard prednisone 

Fig. 3. Side-effects of initial prednisone treatment in the two groups 

Table 3. Mean relapse rate per patient at intervals of 3, 6, and 12 
months after the end of continuous steroid therapy for initial at~ 
tack 

Time interval Long pred- Standard pred- P* 
nisonetherapy nisonetherapy 

0-3 months 0.18 0.43 NS 
0-6 months 0.58 1.03 0.048 
0-12 months 1.35 1.77 NS 

* Mann-Whitney test, NS, not significant 

Table 4. Median duration of remission in relapsers 

Long Standard 
prednisone prednisone 
therapy therapy 

p* 

Days after initial attack 158 132 NS 
First relapse 71 66 NS 
Second relapse 78 70 NS 

* Mann-Whitney test, NS, not significant 

vs 19%, P = 0.0079) (Fig. 2). In both groups the majori- 
ty of patients relapsed during the first 6 months after ces- 
sation of prednisone therapy, however, this proportion 
was 23% in the long group and 49% in the standard group 
(P = 0.047) (Table 2). The difference was obvious irre- 
spective of whether the end of daily prednisone or alter- 
nate day prednisone was used as starting point of obser- 
vation. The mean relapse rate of all patients at intervals 
of 3, 6 and 12 months after initial t reatment was lower in 
the long prednisone group than in the standard predni- 
sone group (Table 3). The proportion of patients with 
frequent relapses (two or more relapses) during the first 
6 months after cessation of daily prednisone therapy was 
lower in the long-course group than in the standard group 
(18% vs 33%). The percentage of children who had two 
or more relapses in any subsequent 6-month period was 
29% in the long group and 57% in the standard group 
(P -- 0.03). The median duration of remission after com- 
pletion of initial prednisone therapy, in patients who had 
a relapse, was not significantly longer after the long- 
course than after standard treatment (Table 4). In re- 
lapsing patients of both groups, remission lasted longer 

after the initial treatment than after treatment of the first 
or second relapse (P = 0.02) (Table 4). 

During the initial attack, sequelae of steroid therapy 
such as striae and hypertrichosis were detected more fre- 
quently after long therapy (Fig. 3). However,  no patient 
developed severe side-effects such as convulsions, pseu- 
dotumour cerebri, arterial hypertension, growth failure 
(growth velocity < 5th percentile), thrombo-emoblism, 
pancreatitis, osteochondritis or life-threatening infec- 
tions. Radiologically proven osteoporosis was found in 
one child in each treatment group. Patients in the long- 
course group had a higher initial cumulative prednisone 
dosage but a lower mean cumulative dosage for the treat- 
ment of relapses than patients with standard prednisone 
therapy. Thus the mean cumulative prednisone dosage 
during the first 12 months after start of initial steroid 
therapy was not significantly different in the two treat- 
ment groups (long = 4590 mg/m 2 body surface, standard 
= 4308mg/m 2 body surface). During the 2-year follow 
up, steroid toxicity requesting cytotoxic drug therapy for 
a further relapse was recorded in 13 patients (5 out of 34 
in the long-course group and 8 out of 37 in the standard 
group). This steroid toxicity was attributed to frequent 
relapses which were treated with standard relapse pred- 
nisone therapy and not to initial prednisone therapy. 

Discuss ion  

When the ISKDC started its multicentre study in 1967 
[1] it decided rather arbitrarily on a standard regimen for 
the treatment of the initial attack of minimal change NS 
in children which consisted of an 8-week course of pred- 
nisone (4 weeks continuous and 4 weeks intermittent 
therapy). Later on it was claimed that the degree of the 
adrenal suppression by steroid therapy was positively 
correlated with the rate of relapses [13]. Therefore  the 
APN conducted a previous study [3] in which a short 
prednisone course of 4 weeks (2 weeks continuous and 2 
weeks alternate day therapy) for the initial attack was 
compared with a standard regimen. Surprisingly, the 
short regimen led to a shorter duration of remissions and 
to a higher rate of relapses than the standard prednisone 
regimen [3]. Consequently, the APN conducted this study 
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Fig. 4. Cumulative percentage of sustained remissions in children 
with nephrotic syndrome after long, standard and short prednisone 
treatment. All patients of the APN initial steroid studies [3, and 
present study] are involved 
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Fig. 6. Side-effects of three different prednisone regimens for the 
treatment of the initial attack of idiopathic NS (data derived from 
present and previous APN study [3] 

percent frequent relapsers 

ZI p-O.O04 

50 

40  

30 

20 

10 

0 

b-0.07 

33 

)-0.1 
18 I I  

short standard long 

Prednisone Therapy 

Fig. 5. Proportion of patients of APN steroid studies [3, and pre- 
sent study] with frequent relapses (two or more) during the first 6 
months after cessation of initial prednisone therapy 

in which the same standard prednisone regimen was used 
as in the previous one but a long-course group was in- 
cluded giving prednisone for a total of 12 weeks (6 weeks 
continuous and 6 weeks alternate day). The results dem- 
onstrate that indeed the longer initial prednisone treat- 
ment was followed by fewer relapsers and relapses. Both 
APN studies [3, present study] on prednisone therapy of 
the initial attack of idiopathic NS followed the same pro- 
tocol concerning critera, follow up controls and standard 
prednisone treatment. It seems therefore justified to com- 
pare the results and combine the data of the standard 
treatment groups. The analysis of the cumulative per- 
centage of sustained remission in the three groups of 
children with steroid responsive NS after short, standard 
and long prednisone treatment clearly show that the num- 
ber of relapsers was highest in the short course group, in- 
termediate in the standard group, and lowest after the 
long regimen (Fig. 4). Furthermore,  the percentage of 
patients with frequent relapses during the first 6 months 
after cessation of initial prednisone therapy was also higher 
after the short regimen and the standard regimen that 
after the long treatment (Fig. 5). 

Although the number of patients in these two studies 
was small, their combined data clearly show that the ini- 
tial immunosuppressive attack determines the length of 
benefit from corticosteroid treatment in steroid respon- 
sive NS. The results confirm the earlier reports on re- 
lapse rates following a prolonged initial steroid treat- 
ment [4, 12] as well as a recent report  [16] in which it was 
shown that a long-term tapering regimen with a 4 weeks 
continuous prednisone therapy followed by a 6 month al- 
ternate day treatment was more effective than a stan- 
dard therapy of the initial attack. It remains however un- 
clear whether the benefitial effect of a longer prednisone 
regimen in these studies was due to the increased cumu- 
lative steroid dosage or to the longer duration of immuno- 
suppression during the extended prednisone therapy. 

In our study, a renal biopsy was not mandatory which 
is usual in such patients [5]. The responsiveness to pred- 
nisone makes it likely that probably almost all of the pa- 
tients in these studies belonged to the minimal change 
category. Therefore the results are not likely to be signif- 
icantly biased by a heterogenicity of patients. The per- 
centage of patients following exactly the treatment pro- 
tocol was 90%. Only 10% of patients deviated mildly 
from the protocol by taking prednisone for a shorter 
(range = 1-4 days) or a longer period (range = 1-10 
days). It can therefore be ruled out that the results were 
biased significantly by a heterogenicity of therapeutic in- 
tervention. 

The results on the occurrence of steroidal side-effects 
show an increase of striae and hypertrichosis in patients 
after the long initial t reatment (Fig. 6). Cushingoid obes- 
ity, with "buffalo hump" and "moon face", was seen fre- 
quently after both standard and long treatment and dis- 
appeared in those patients who received no further treat- 
ment course. The increased rate of serious and even fatal 
side-effects of corticosteroid therapy of steroid respon- 
sive NS after long or repeated courses was shown by 
others [7, 8, 11, 14, 15]. In the majority of our patients 
of both groups, side-effects of corticosteroids were re- 
versible or mild if further treatment courses were not at 
all or rarely required. Thus, the long-term outcome con- 
cerning steroidal side-effects was similar in the two treat- 
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ment  groups;  cytotoxic drug therapy  for f requent ly  re- 
lapsing patients with side-effects of  steroids was request-  
ed in 22% of  pat ients  with s tandard  prednisone  therapy  
and 15% of pat ients  with long prednisone  t rea tment .  
This study therefore  suggests that  a p ro longa t ion  of  the 
initial s tandard  steroid t r ea tment  is justified and that  a 
course of  6 weeks cont inuous  prednisone  plus 6 weeks 
al ternate day prednisone  therapy  is keeping the rate of  
relapses low, and is thus decreasing the risk of  repea ted  
relapses and persistent and life-threatening steroidal side- 
effects which may  occur  during t rea tment  of  f requent  re- 
lapses. 
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