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Authors addresses: Background: Most of the patients with nephrotic syndrome develop relapses.
The main concern in this disease is the response to treatment, relapses and
their association with complications of the disease or side effects of drugs used
in each relapse.

Objectives: To study different factors which might be associated or leading to
the occurrence of relapse in nephrotic syndrome

Methods: A retrospective study of seventy patients with nephrotic syndrome
with age range of 1-14 years, who were diagnosed and treated in Child's
Central Teaching Hospital over the period of 1* of January and 1% of July 2008.
The patients were divided into three groups; frequent relapses group,
infrequent relapses group and undetermined group. We compared between
frequent relapses group and infrequent relapses group in regard to age, sex,
type of presentation, biochemical findings which include; total serum protein,
serum albumin and renal function test, precipitation factors, family history of
renal disease, the time needed to respond to steroid therapy, duration of
maintenance steroid therapy and type of renal biopsy.
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Results: The peak incidence of nephrotic syndrome was at 1-5 years, and
male to female ratio was 2.3:1. There was significant correlation of age and
type of steroid response in nephrotic syndrome(P 0.042), and no significant
correlation regarding sex(P 0.571). The relation of frequent relapsing and
infrequent relapsing type with age and sex was not significant(P 0.864, 0.69
respectively), but hematuria had significant relation(P 0.036). Family history of
nephrotic syndrome, early response to steroid therapy and the prolonged
duration of maintenance steroid therapy were statistically significant in
correlation with frequent relapses and infrequent relapses of nephrotic
syndrome(P 0.05, 0.016, 0.024 respectively). There was significant difference
in correlation of type of steroid response and type of relapse(P 0.001), and
focal segmental glomerulosclerosis is prominent in frequent relapsing
type(66.7%), while the minimal change type was prominent in infrequent
relapsing nephrotic syndrome(40%).

Conclusions: There was significant correlation between family history of
nephrotic syndrome, hematuria, response to steroid therapy, short duration of
maintenance steroid therapy and type of steroid therapy response with occurrence
of frequent relapses in nephrotic syndrome. There was increasing incidence of
focal segmental glomerulosclerosis in frequent relapses.

Introduction: Nephrotic syndrome (NS) s
pathognomonic of glomerular disease. It is
primarily a pediatric disorder, with 75% of
cases are under 6 years and peak incidence
between 2-3 years of age. The incidence is 2-
3/100,000 children per year. The majority of

cases occur as sporadic form, with familial
incidence of 3-5%. It is characterized by:
heavy proteinuria (>3.5 g/24 hr in adult,
40mg/m2/hr in children), hypoalbummemia
<2.5g/dl, edema and hyperlipdemia(”.
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The majority of affected children will have
steroid sensitive minimal change disease. It is

classified into two types: steroid sensitive
nephrotic syndrome (SSNS) and steroid
resistant nephrotic syndrome (SRNS). The

majority of children with nephrotic syndrome
would relapse within the first 6 months of
initial therapy. Relapse means edema plus
proteinuria (+3, +4). patients with steroid
dependent and frequently relapsing NS often
encounter relapses. Almost 50-60% of
patients would have frequent relapses(3).

Methods:

This is a retrospective study of seventy
patients with NS with age range of 1-14 years,
who were diagnosed and treated in Child's
Central Teaching Hospital. The studY started
on 1% of January and ended on 1% of July
2008.

Detailed information was obtained from
patient's family, hospital records, including;
full history of ililness, age and sex, also data of
frequent relapsing NS (FRNS) and infrequent
relapsing NS (IFRNS) patients in regard to age
and sex, type of steroid response to treatment,
mode of presentation, family history of renal
disease, time needed to respond to steroid
therapy, type of response to steroid therapy,
duration of maintenance steroid therapy, blood
biochemistry (total serum protein, serum
albumin, blood urea and serum creatinine),
and the histological types of renal biopsy. The
following definitions were adopted in the study;
Remission; urinary excretion <40mg/m2/hr, nil
or trace albumin by dipstick for 3 consecutive
days.

The relapse in NS; urinary protein excretion
>40mg/m?®/hr, >3+ albumin by dipstick for 3
consecutive days having previously been in
remission and appearance of edema.

Patients were categorized into three groups
according to the following definitions:
< Steroid sensitive NS; remission achieved

with steroid therapy alone.

occurrence of 2
consecutive relapses during steroid therapy
or within 2 weeks of its cessation.

< Steroid dependent NS;

% Steroid resistant NS; failure to achieve
remission after 8 weeks of daily therapy with
oral prednisolone at a dose of 2mg/kg/24hr.

Then patients were subdivided into
three groups according to the following
definitions:

» Frequent relapse NS(FRNS): Two or more
relapses during the first six months of initial
response or more than four relapses over
twelve months periods.

< Infrequent relapse NS(IFRNS): Less than
two relapses during the first six months of
initial response or less than four relapses
during any 12 months afterwards.

< Undetermined group: First time diagnosed
and responded to steroid therapy, but still
on alternative day steroid or completed
therapy but not more than six months
period, to determine to which one of the
previous groups the patient beIongs“"”.

Patients of the undetermined group
were excluded from the study group, only
sixty two patients; frequent relapse NS(35)
and infrequent relapse NS(27) were
involved in the study.

The data of information was analyzed
and results were expressed in numbers and
percentages, the statistical analysis was
done using t-test and Chi-square and P-
value <0.05 was considered as significant
and below 0.01 was considered highly
significant.

Results:

Total numbers of patients included in this
study were seventy patients, with age range of 1-
14, forty nine patients were males and twenty one
patients were females with males to females ratio
(2.3:1). The following table shows the details;

Table 1: The age and sex distribution of patients with nephrotic syndrome

Age groups
1-5 years

>5 - 10 years
>10 years
Sex

Male

Female

No. Percentage
44 62.9%
19 27.1%

7 10.0%
49 70.0%
21 30.0%

The frequency of different types of NS concerning the response to steroid in relation to age (P
= 0.042) was significantly different, and to sex (P = 0.571) was not significantly different as
seen in the following table
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Table 2: The type of steroid therapy response of seventy patients with nephrotic syndrome

according to age and sex

Age groups (years)
Type of steroid response to treatment 1-5 year >5-10 year >10-14 year
No. % No. % No. %
Steroid sensitive nephrotic syndrome 2 725% 10 250% 1 25%
Steroid dependent nephrotic syndrome 10 625% 4 25.0% 2 125%
Steroid resistance nephrotic syndrome 5 35.7% 5 35.7% 4 286%
Sex
Type of steroid response to treatment Male Female
No. % No. %

Steroid sensitive nephrotic syndrome 30 750% 10 250%
Steroid dependent nephrotic syndrome 10 625% 6 375%
Steroid resistance nephrotic syndrome 9 64.3% 5 35.7%

*P value 0.042 (significant) using Pearson Chi-square test
**P value 0.571 (not significant) using Pearson Chi-square test

Table 3: The type of relapses in patients of nephrotic syndrome by age, sex and mode of

presentation

Age groups (years)

Type of steroid response to 1-5 year >5-10 year >10-14
year
treatment No N No
% o % %
Steroid sensitive nephrotic 72.5 1
syndrome 29 % 0 25.0% 1 2.5%
Steroid dependent nephrotic o o 12.5
syndrome 10 62.5% 4 25.0% 2 %
Steroid resistance nephrotic 28.6
syndrome 5 35.7% 5 35.7% 4 %
Sex
Type of steroid response to Male Female
treatment No. % No %
Steroid sensitive nephrotic 25.0
syndrome 30 75.0% 10 %
Steroid dependent nephrotic 37.5
syndrome 10 62.5% 6 %
Steroid resistance nephrotic 35.7
syndrome 9 64.3% 5 %
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The number of relapsing NS patients were sixty two, and NS was divided into two
subgroups;the frequent relapse group 35(56.45%) and the infrequent relapse group
27(43.54%). The comparison between frequent relapses and infrequent relapses in relation to
age and sex was statistically not significant with P value (0.864) and (0.069) respectively.
While the correlation between the mode of presentation and type of relapses revealed
hematuria a significant mode of presentation (P 0.036) as shown in table 3

Relapses
Relapses by age, sex Frequent
gn d mg degof relaqpses Infrequent relapses P
presentation N % No. % value
0.
15years | 5 | 53.8% 18 46.2%
Age 1 0.864
groups | >5- 10 year 1 61.1% 7 38.9%
>10 years 3 60.0% 2 40.0%
Male f 48.8% 22 51.2% 0.060
Sex 1 '
Female 4 73.7% 5 26.3%
2 (o) (o)
Generalized | 2 55.0% 18 45.0% 0.756
edema | 1| 59.1% 9 40.9%
1 (o) [o)
Buffiness of | 2 57.1% 9 42.9% 0.937
face 2 o o )
Mode 3 56.1% 18 43.9%
of Abdominal g 100% ) ) 0.207
presen pain 3 55.0% 27 45.0% '
tation 5 8 72.7% 3 27.3%
ecrease > 0230
urine output 7 52.9% 24 47.1% ’
o | 833% 2 16.7%
Hematuria > 0.036*
5 50.0% 25 50.0%

*The Pearson Chi-square statistic is significant at the 0.05 level.

The main precipitating factor of relapse was respiratory tract infection with percentage of FRNS and IFRNS (65.9%)
and (34.1%) respectively (P value 0.037) which was statistically significant. There was high incidence of FR relapse in
patients with positive family history of NS and was statistically significant (P value 0.058) as shown in table (4).
Table 4:

The type of relapses in patients with nephrotic syndrome by precipitating
factor and family history of renal diseases.

Relapses
Precipitating factor of relapse Frequent Infrequent P value
relapses relapses
No. % No. %
Respiratory tract Yes 27 65.9% 14 34.1% 0.037*
infection No 8 38.1% 13 61.9% '
o) [o)
Other infections T\leos 278 22802 243 22‘1102 0.596
Irregular drug Yes 6 66.7% 3 33.3% 0504
treatment No 29 54.7% 24 45.3% '
Family history of renal diseases
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Nephrotic Yes 7 87.5% 1 12.5% 0.058*
syndrome No 28 51.9% 26 48.1% '
Other renal Yes 2 50.0% 2 50.0% 0.788
diseases No 33 56.9% 25 43.1% '

The Pearson Chi-square statistic is significant at the 0.05 level.

The time needed to respond to steroid therapy and duration of steroid maintenance therapy were
significantly different in FRNS and IFRNS groups (P value 0.016 and 0.024 respectively), as shown
in table 5
Table 5: The relapses in patients with nephrotic syndrome by time needed to respond to steroid therapy and
duration of maintenance steroid therapy.

. . Relapses
Time needed to respond to steroid
, . Frequent Infrequent relapses P
therapy and duration of maintenance relapses Value
steroid therapy No. % No. %
Time needed to respond to steroid
therapy 9 39.1% 14 60.9%
<2 weeks *
>2 - 4 weeks 11 50.0% 11 50.0% 0016
> 4 - 8 weeks 5 83.3% 1 16.7%
Non responsive 10 90.9% 1 9.1%
Duration of maintenance steroid
therapy 7 77.8% 2 22.2%
<2 weeks 0.024*
>2 - 4 weeks 11 64.7% 6 35.3%
> 4 - 8 weeks 8 32.0% 17 68.0%

* The Pearson Chi-square statistic is significant at the 0.05 level.

There was no statistical significant difference between FRNS and IFRNS in regard to biochemical findings.
The steroid sensitive NS type was more in IFRNS 21(77.7%), while the steroid dependent and resistant type
were more in FRNS 13(37.1%)
and 11(31.4%) respectively with a significant difference(P 0.001) as shown in table 6.

Table 6: The relapses in patients with nephrotic syndrome by laboratory findings and type of response to
steroid therapy.

Relapses

Biochemical findings and type of steroid Froquent relanses Infreauent relanses P
response to treatment 9 P 9 B Value
No. % No. %
<6.0-5.0gr/dl 15 55.6% 12 44.4%
TOL?Lf;L“m 4.9 - 4.0gr/dl 18 60.0% 12 400%  0.700
<4.0-2.0gr/dl 2 40.0% 3 60.0%
<2.5grdl 10 50.0% 10 50.0%
Serum albumin <2.0-1.5gr/dl 23 62.2% 14 37.8% 0.502
<1.5-1 gr/dl 2 40.0% 3 60.0%
<40 mg/dl 32 56.1% 25 43.9%
Blood urea 0.867
> 40 mg/dl 3 60.0% 2 40.0%
. < 0.9 mg/dl 32 54.2% 27 45.8%
Serum creatinine 0.119
>0.9mg/dI 3 100.% - -
Type of steroid Steroid SenSitive NS 11 344% 21 656% 0 001 .
response to Steroid dependent NS 13 18.8% 3 81.3% '
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treatment

Steroid resistant NS

11

78.6% 3 21.4%

*The Pearson Chi-square statistic is significant at the 0.05 level.

Histological types of renal biopsy in FRNS and IFRNS were; the focal segmental glomerulosclerosis is prominent in
FRNS then the minimal change nephrotic syndrome, were 66.7% and 60.0% respectively. In the IFRNS the focal
segmental glomerulosclerosis was 33.3% and the minimal change nephrotic syndrome was 40.0% as shown in table 7
Table 7: The relapses in patients with NS by type of renal biopsy.

Relapses
Types of renal biopsy Frequent relapses | Infrequent relapses
No. % No. %
Focal segmental glomerulosclerosis(FSGS) (6) 4 66.7% 2 33.3%
Minimal change nephrotic syndrome(MCNS) (5) 3 60.0% 2 40.0%
Membranous glomerular disease (2) 2 100% - -
Membranoproliferative glomerulosclerosis (3) 3 100% - -
Mesengial proliferative glomerulosclerosis(MPGS) (2) 2 100% - -
Not done (44) 21 47.7% 23 52.3%

Discussion

Regarding seventy patients with NS; Male to female
ratio of $2 .3:1), is similar to Reshi AR. et al and Beth
A et al V). With mean age at diagnosis (1-5) years, thls
result is S|m|Iar to the studles done by Anochie |. et al®
and Elzouki AY. et al®®
In our study, regardmg sixty two patients with FRNS
and IFRNS; thirty five (56.4%) of patients were
presented with FRNS and 27(43.5%) of patients were
presented with IFRNS, this result was similar to the
study done by Elzouki AY. et al®, Mitwalli AH et al"”
and Constantinescu AR. et al®

Comparing between FR and IFR nephrotic
syndrome patients in regard to age of sex, findings
showed; no statistical significant difference (P 0.864,
0.069 respectively). So age and sex are poor predictive
factors for outcome of patients with FRNS an IFRNS.
This result was similar to study done by ,
Constantinescu AR. et al®, Shaker IK et al and Se
Jin Parket al™. However Watson et al®, found the risk
of relapse is greater in children younger than 5 years at
onset of disease and in males, this finding may be
attributed to small study group or compliance of
patients to the treatment®

Regarding the mode of presentation; hematuria was
statistically significant(P 0.036). This result was similar
to the study done by Constantinescu AR. et al® and Se
Jin Park. et al"” who reported that the rapid response
to initial steroid therapy with the presence of hematuria
could predicted future relapses and should be well
documented.

The precipitating factors of relapse in patients with
NS had high percentage of respiratory tract infections
(65.9%), and was statistically significant (P value
0.037), so respiratory tract infections is a good
predictor of FRSN and this result was similar to the
study done by Toyabe S. et al"". Other study done by
Davutoghu M. et al ® who reported that the number of

relapse was proportional with number of infections (P
value 0.05).

We found a positive family history of NS is a good
predictor of relapse in NS (P value 0.05). The disease
tends to develop in siblings at the same age with the
same renaI histology and same outcome, Maddalena
Glgante

In our study, the time to respond to steroid was
statistically significant between FR and IFR (P value
0.016). This result was similar to the study done by
Elzouki AY. et al®, Constantinescu AR et al®, and
Kumar J et al'™

The duration of maintenance steroid therapy in
correlation with the rate of relapses decreased the
frequency of relapses with elongation of the duration.
This result was similar to the study done by, Elzouki
AY. et al®, dissimilar to the study done by Gulati S et
5” and Abeyaqunawardena AS. etal®

We found that renal function |mpa|rment regarding;
total serum protein, serum albumin, blood urea and
serum creatinine were significantly not different in FR
and IFR nephrotic syndrome(P value 0.700, 0.502,
0.867 and 0.119 respectively) and were considered
independent risk factors for relapses in childhood NS.
(Tﬂt;is result was similar to the study of Se Jin Park. et al

The type of response to steroid therapy in
correlation with the rate of relapse was statistically
significant between FR and IFR (P 0.001), this result
was similar to the study done by Davutoghu M. et al’®

Conclusions

e Family history of NS alerts the occurrence of
frequent relapsing type of NS.

e Respiratory tract infection is the commonest
significant precipitating factor of relapse in NS.

e There is no significant difference between frequent
relapsing NS and infrequent relapsing NS in regard to
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age, sex, renal functions, serum albumin and total
serum protein.

e Hematuria is the most significant presentation in
patients with FRNS

e Early response to steroid therapy and long duration
of maintenance steroid therapy have significant role in
decreasing rate of relapse.

e There was increased frequency of focal segmental
glomerulosclerosis as a histological type of renal
biopsy.

Recommendations
e We insist on proper documentation of information,
especially in the first attack.
e In patients with family history of renal disease,
meticulous history of close affected relatives must be
taken, as such patients may show similar course and
outcome.
¢ Encouraging patients for proper regular intake of
medication, long term follow up and use of prolonged
maintenance course of steroid therapy to reduce the
relapse rate of the disease.
¢ Renal biopsy can predict the outcome of renal
disease.
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