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Abstract

Background A significant proportion of children with nephrotic
syndrome become steroid dependent or steroid resistant who need
further medication with cytostatic or other immunosuppressive
drugs such as cyclophosphamide or chlorambucil. Unfortunately
studies show that the drugs give no good results and cause adverse
effects.

Objective To establish the effect of enalapril in decreasing
proteinuria in children with steroid resistant nephrotic syndrome.
Methods We conducted a clinical trial in Nephrology Division,
Pediatrics Department, Dr. Sardjito General Hospital from
January 2004 to October 2005. Subjects were randomized to either
receive prednisone and enalapril (Enalapril Group) or prednisone
and cyclophosphamide (CPA Group). The main parameter was
proteinuria level, which was examined at the beginning of the
study and then every two weeks for eight weeks.

Results Remission rate in enalapril group was 96% whereas in CPA
group was 82% (P=0.09). Proteinuria level reduction in Enalapril
Group from the beginning until the end was 606.92 mg/dl (99%)
whereas in CPA Group the reduction was 712.97 mg/dl (91%).
Statistically, there was no significant difference in the average
decrease of proteinuria level between both groups (P=0.30). Odds
ratio for overall adverse events in combined prednisone and
enalapril therapy group compared to combined prednisone and
cyclophosphamide therapy group was 0.29 (CI 95% 0.17;0.41).
Conclusion Combined prednisone and enalapril has similar effect to
combined prednisone and cyclophosphamide in children with steroid
resistant nephrotic syndrome. Overall adverse events in combined
prednisone and enalapril group was lower than that in combined
prednisone and cyclophosphamide group. [Paediatr Indones
2007;47:55-59].
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ephrotic syndrome is a clinical disorder

with symptoms of severe proteinuria,

hypoproteinemia, edema, and can be

accompanied by hyperlipidemia. Hema-
turia, hypertension and decrease in kidney function
may occur.! Nephrotic syndrome can occur any time
in primary or secondary glomerular diseases, indi-
cating that nephrotic syndrome is not an isolated
disease.?

The treatment of first choice in nephrotic syn-
drome is steroid;? however a significant proportion of
children with nephrotic syndrome develops steroid
resistant. Damanik? reported that 83.7% patients was
steroid sensitive and 16.3% was steroid resistant,
whereas Roth et al® reported that 30% of nephrotic
syndrome patients will develop frequent relapse or ste-
roid resistant. Several studies report that cytostatic or
immuno-suppressive drugs given to patients with ste-
roid resistant or frequent relapse nephrotic syndrome
give unsatisfactory results and many adverse effects.®7

Angiotensin converting enzyme inhibitor
(ACE inhibitor) such as enalapril has been used to
decrease proteinuria, by preventing the activity of
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local ACE in arteriole wall and decrease vaso-con-
striction caused by angiotensin.®

Recent studies on antiproteinuria effect of ACE
inhibitor drugs show that ACE inhibitor can decrease
proteinuria significantly.”!! This study aimed to estab-
lish the effect of enalapril in reducing proteinuria in
children with steroid resistant nephrotic syndrome.

Methods

This was a randomized double blind controlled trial
comparing TWO interventions in steroid resistant
nephrotic syndrome children. The first group received
combined prednisone and enalapril (Enalapril Group),
while the second one received combined prednisone
and cyclophosphamide (CPA Group). Subjects were
children with steroid resistant nephrotic syndrome
treated at the Nephrology Division, Departmentof
Child Health, Dr. Sardjito Hospital.

To be included in this study, a child with neph-
rotic syndrome must have received prednisone therapy
for 4 weeks but showed no response. Nephrotic pa-
tients with other systemic diseaseS such as systemic
lupus erythematosus, diabetes mellitus, Henoch
Schonlein purpura, malaria, hepatitis, amiloidosis,
kidney failure or those who refused to participate in
this study were excluded. Allocation of subjects into
either treatment group was performed using block
randomization technique.

Urine protein was measured by dipstick (qualita-
tive method), then the results were converted into quan-
titative result: trace (=) = 10 mg/dl; +1 = 30 mg/dl;
+2 = 100 mg/dl; +3 = 300 mg/dl; dan +4 = 1000 mg/
dL1o12

For monitoring compliance to therapy, the par-
ents were provided a form that had to be marked if
the medicine had been taken. The parents were given
explanation for duration of medication, how to take
the medicine, possible side effects and the importance
of compliance. Study participants were asked to visit
every two weeks, where they were examined for their
proteinuria level.

Sample size was calculated with formula of
sample size estimation for hypothesis for two inde-
pendent means.!?> Based on the result of study by
Sasinka et al’, the average proteinuria level in steroid
resistant nephrotic syndrome patients with prednisone
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and enalapril therapy was 0.52 g/day. The difference
of average proteinuria level between both groups was
expected to be 20% value. The sample size for each
group was 31 people.

Data were analyzed using student-t test for numeri-
cal data, and chi square for categorical data. P<0.05 was
consedered staistically significant; 95% confidence inter-
vals were supplied where appropriate. We used SPSS for
Windows release 11.0 for data anaysis.

Results

The study was conducted from January 2004 to Oc-
tober 2005. Fifty-four children met the criteria but
one child from CPA Group was dropped out, giving
53 patients completed the study; 27 patients in CPA
Group and 26 in Enalapril Group. Table 1 shows ba-
sic characteristics of study subjects.

After therapy period for eight weeks, it was found
that in Enalapril Group 25 children experienced re-
mission (96.2%), whereas in CPA Group there were
only 22 children showed remission (82%). This dif-
ference was not statistically significant (P=0.092).

Multivariate analysis, using logistic regression
toward pretreatment factors that have possibility to
influence the remission, showed that there was no sig-
nificant difference in case of patients age, sex, parent
education, serum albumin level, serum cholesterol
level, Esbach proteinuria level, serum BUN level, se-
rum creatinin level between remission group and non
remission group (table 3).

Proteinuria level monitoring was performed on all
of research subjects every two weeks for eight weeks.
The reduction of proteinuria level in both groups was
almost similar. The most rapid reduction occurr in first
two weeks of therapy period (figure 1).

There was no significant difference in a decrease
of proteinuria level between combined prednisone and
enalapril therapy group and combined prednisone and
cyclophosphamide therapy group that monitored ev-
ery two weeks (table 4).

Drug adverse effects in both groups were also
monitored and the results are presented in Table 5.
This monitoring was based on physical examination
of every visit and laboratory examination at the end
of treatment period. Odds ratio (OR) for overall ad-
verse effects occurred in combined prednisone and
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Table 1. Basic characteristic of study subjects

Prednisone- Prednisone- Statistic p
enalapril cyclophosphamide ¢ test value
group group

Subject number 27
Age, year (mean, SD) 10.2 (4.04) 8.9 (3.84) t 0.21
Sex x2

* male 17 0.43

» female 10

Parent education x2

e junior high school or less 7 0.78

e senior high school 12

* higher education 8
Serum albumin level, g/dl (mean, SD) 1.3 (0.85) 1.5 (2.58) t 0.49
Serum cholesterol level, g/dl (mean, SD) 595.3 (271.83) 559.4 (224.36) t 0.60
Esbach proteinuria level , %o (mean, SD) 4.4 (3.43) 5.8 (3.57) t 0.13
Serum BUN level, mg/dl (mean, sd) 22.1 (11.08) 18.4 (13.28) t 0.28
Serum creatinin level, mg/dl (mean,SD) 0.79 (0.42) 0.63 (0.29) t 0.12
Table 2. Remission proportion in both therapy groups

Remission Non remission Statistic OR p
n (%) n(%) test (Cl 95 %) value

Prednisone-enalapril group 25 (96) 1(4) x2  0.18 (0.019-1.62) 0.09
Prednisone-cyclophosphamide group 2 (82) 5(19)

Table 3. Multivariate analysis result of pretreatment factors toward remission

Variable Coefficient of SE OR p value
regression (C1 95 %)
Age 0.97 0.63 2.65 (0.78-9.03) 0.12
Sex 3.14 3.37 23.04 (0.03-17166.15) 0.35
Parent education -1.39 1.49 0.25 (0.01-4.65) 0.35
serum albumin level -0.68 0.58 0.51 (0.16-1.58) 0.24
Serum cholesterol level -0.01 0.00 0.99 (0.98-1.00) 0.07
Esbach proteinuria level -0.51 0.33 0.60 (0.31-1.15) 0.13
Serum BUN level 0.18 0.17 1.20 (0.86-1.66) 0.28
Serum creatinin level -6.82 7.37 0.00 (0.00-2051.42) 0.36

enalapril therapy group compared to combined pred-
nisone and cyclophosphamide therapy group was 0.29
(CI95% 0.17-0.41).

Discussion

After therapy period of eight weeks, there were 25
children of combined prednisone and enalapril therapy
group and 22 children of combined prednisone and
cyclophosphamide therapy group who showed remis-
sion. The difference was not statistically significant.

The average difference of proteinuria reduction
monitored every two weeks between combined pred-
nisone and enalapril therapy group and combined pred-
nisone and cyclophosphamide therapy group was not

Proteinuria level monitoring
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Figure 1. Monitoring of proteinuria level in combined
prednisone and enalapril therapy group and combined
prednisone and cyclophosphamide therapy group
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Table 4. The difference in decrease of proteinuria level every 2 weeks between combined
prednisone and enalapril therapy group and combined prednisone and cyclophosphamide

therapy group

Proteinuria reduction prednisone- prednisone- p
enalapril group, cyclophosphamide group, value
mg/dL (mean, SD) mg/dL (mean, SD)

Reduction in 0-2nd week 425.00 457.04 0.75
(359.79) (369.20)

Reduction in 2nd-4th week 133.46 157.04 0.75
(190.22) (330.24)

Reduction in 4th-6th week 28.46 27.81 0.13
(27.81) (84.64)

Reduction in 6t-8th week 20.00 45.08 0.19
(43.33) (77.31)

Table 5. Adverse effects that occur in both groups

prednisone- prednisone-
enalapril cyclophosphamide
group (%) group (%)
Leucopenia 0 2(7)
Anemia 0 0
Thrombocytopenia 0 0
Skin eruption 0 0
Hypotension 0 0
Dry cough 2(8) 0
Taste disturbance 0 0
Appetite reduction 0 4 (15)

significant (P>0.05). Decrease of proteinuria level in
enalapril and prednisone therapy group from beginning
to the end of therapy was 606.92 mg/dL (98.63%)
whereas in cyclophosphamide and prednisone therapy
group was 712.97 mg/dL (98.8%).

These results support previous studies. Hogg et
al’® reported that enalapril can decrease protein excre-
tion level to 50% in steroid resistant nephrotic syndrome
patients. Sasinka et al® reported that enalapril can re-
duce proteinuria in normotensive children with pro-
teinuria, but it had no influence on arterial blood pres-
sure. They also found that the addition of enalapril to
prednisone could accelerate proteinuria level reduction.
Delucchi et al'! reported that combined prednisone and
enalapril therapy can increase plasma protein level. Av-
erage total plasma protein increased from 4.7 g/dl to 5.43
g/dl (P<0.01).

Our data show that the effectiveness of combined
prednisone and enalapril was similar to that of com-
bined prednisone and cyclophosphamide. However
other factors including adverse effect and drug cost
shouls be considered to determine the treatment.
Adverse effects of combined prednisone and enalapril
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was lower than those of prednisone and cyclophos-
phamide, and also drug cost for combined prednisone
and enalapril is less than that for prednisone and cy-
clophosphamide.

The drawback of this study is that the power
study only 75%. Other drawback was proteinuria level
monitoring by qualitative method; quantitative
method for proteinuria measurement was not per-
formed due to difficulty in collecting 24-hour speci-
men for children, especially for outpatients.
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