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Abstract

BACKGROUND: Nephrotic syndrome is the most common glomerular disease in children with high economic
burden. The management of nephrotic syndrome at present is not only focusing in outcomes of disease but also the
burden related to health-related quality of life (HRQOL). HRQOL of children with nephrotic syndrome is influenced
by steroid dependence, steroid resistance, cytotoxic therapy, frequency of relapse, disease severity, socioeconomic
status, and duration of illness.

AIM: The objective of the study is to determine the difference of HRQOL in children between early diagnosed
nephrotic syndrome and finished therapy of nephrotic syndrome.

METHODS: A cross-sectional study was conducted between January and December 2018. Subjects were children
aged 1-18 years with nephrotic syndrome and then divided into 2 groups based on either in the 1% week of full dose
corticosteroid treatment or in the 1% week after finishing therapy equally. Demographical data, nutritional status,
and laboratory results were obtained. HRQOL was measured using PedsQL 4.0 questionnaire in the Indonesian
language. The difference of HRQOL was analyzed using independent T-test.

RESULTS: A total of 100 subjects enrolled in this study and divided into two groups. Male-to-female ratio was 4:1 in
early diagnosed group and 7.3:1 in finished therapy group. Mean age of subjects for the early diagnosed group was
4.6 years and finished therapy group was 5.3 years. Total HRQOL was improved after treatment administration in
children with nephrotic syndrome (p < 0.001). The improvement was most significant in physical domain (p = 0.002).

CONCLUSION: HRQOL in children with early diagnosed nephrotic syndrome was lower compared to children with
finished therapy of nephrotic syndrome.

Introduction

Nephrotic syndrome is the most common
glomerular disease in children [1], [2], [3]. The
prevalence of nephrotic syndrome globally is 1.15—
16.9/100,000 children while in the South Asia region
is 2—7/100,000 children. In Germany, the incidence
of nephrotic syndrome is 1.2-1.8/100,000 children
annually, while it is 3-3.5/100,000 children annually in
France and 6.48/100,000 childrenin Japan [4], [5], [6]. Its
prevalence in Indonesia is 6/100,000 children with male
to female ratio ranges from 2:1 to 3:2. South Asian and
African-American children have higher risk for suffering
from nephrotic syndrome compared to European
decent [7]. Nephrotic syndrome required a total of
259 million USD for healthcare-related cost between
2006 and 2009 in the USA. Worse complications were
associated with longer hospital length of stay and the
presence of underlying comorbidities [8].

The clinical outcome of the nephrotic syndrome
has improved since the use of prednisone in the
1950s [9]. The management of nephrotic syndrome at

present is not only focusing on outcomes of disease
but also the burden related to the quality of life [1], [10].
Quality of life is the degree to which a person enjoys
the important possibilities of his or her life [11]. When
being used in relation with medical conditions, it refers
to the wellbeing of an individual affected by disease,
disability, or disorder and widely known as health-
related quality of life (HRQOL) [1], [11]. HRQOL
of children with nephrotic syndrome in developed
countries is influenced by steroid dependence, steroid
resistance, cytotoxic therapy, frequency of relapse,
disease severity, socioeconomic status, and duration of
illness [11].

Several studies had determined the HRQOL in
children with nephrotic syndrome. Shutto et al. in their
study reported that children with nephrotic syndrome
had lower quality of life for general health and social
functioning compared to healthy population. For social
functioning, the score was even lower compared to
population with two or more chronic diseases. Their
study utilized PedsQL 4.0 to measure HRQOL [12]. In
the other hand, study comparing HRQOL of children
before and after therapy is scarce. Our study aimed to
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determine the difference of HRQOL in children between
early diagnosed and finished therapy of nephrotic
syndrome.

Patients and Methods

A cross-sectional study was conducted
in Pediatric Nephrology Division, Haji Adam Malik
General Hospital, Medan, Indonesia between January
and December 2018. Subjects were children aged
1-18 years with nephrotic syndrome in the 1% week
of full dose corticosteroid treatment or in the 1% week
after finishing therapy. Subjects were divided into 2
groups based on their treatment status. Exclusion
criteria were children with glomerular filtration rate
<60 mL/min/1.73 m’ body surface area or systemic
diseases such as malignancy, tuberculosis, severe
malnutrition, cardiac disease, liver disease, systemic
lupus erythematosus, and Henoch Schonlein purpura.
This study was approved by the Institutional Review
Board of Universitas Sumatera Utara.

All subjects who fulfilled the inclusion criteria
were interviewed to obtain demographical data.
Nutritional status was determined based on weight for
height for specific gender and age group. Laboratory
examination was conducted to determine renal function,
albumin level, and cholesterol level. PedsQL 4.0
questionnaire in the Indonesian language was utilized
to measure HRQOL of each subject. Higher PedsQL
4.0 score indicates better HRQOL. The difference
of HRQOL was analyzed using independent T-test.
Statistical calculation was done at 95% confidence
interval and P value of <0.05 was considered significant.

Results

A total of 100 subjects enrolled in this study
and divided into two groups equally. Male subjects were
dominant compared to female ones with a ratio of 4:1 in
the early diagnosed group and 7.3:1 in finished therapy
group. Mean age of subjects for early diagnosed
group and finished therapy group were 5.6 years and
5.3 years, respectively. Most subjects had normal
nutritional status. Mean ureum and creatinine levels in
both groups were not different. Mean albumin level was
higher in finished therapy group while urine albumin to
creatinine ratio (UACR) and total cholesterol level was
lower in that group (Table 1).

Based on PedsQL 4.0, total HRQOL was
improved after treatment administration in children with
nephrotic syndrome (p < 0.001) (Figure 1).

Nephrology
Table 1: Baseline characteristics of subjects
Characteristics Nephrotic syndrome p-value
Early diagnosed  Finished therapy
Gender, n (%) 0.275
Male 40 (80) 44 (88)
Female 10 (20) 6(12)
Nutritional status, n (%) 0.623
Underweight 9(18) 6 (12)
Normal 36 (72) 37 (74)
Overweight 5(10) 7 (14)
Mean age, years (SD) 5.6 (1.44) 5.3 (1.08) 0.396
Mean ureum, g/dL (SD) 23.4 (5.23) 23.4 (5.35) 0.989
Mean creatinine, g/dL (SD) 0.7 (0.08) 0.6 (0.07) 0.230
Mean albumin, g/dL (SD) 1.7 (0.32) 3.0 (0.24) <0.001*
Mean UACR, mg/g (SD) 3.3(0.40) 0.5 (0.15) <0.001*
Mean total cholesterol, mg/dL (SD)  280.5 (43.21) 164.7 (10.71) <0.001*
*p<0.05
Specifically, the improvement was most

significant in physical domain (P=0.002), followed by
emotional (p = 0.011) and social (p = 0.035) domains.
School domains were not improved significantly after
the treatment (p = 0.110) (Table 2).
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Figure 1: Boxplot diagram representing total score of HRQOL in
children with early diagnosed and finished therapy of nephrotic
syndrome

Discussion

Nephrotic syndrome is a disorder marked by
massive proteinuria (>40 mg/m*h or urine protein/
creatinine ratio 2200 mg/mL or 3+ protein on urine
dipstick), hypoalbuminemia (<2.5 g/dL), edema, and
hypercholesterolemia (>200 mg/dL) [7], [13], [14].
It is a chronic disease with significant morbidities
and frequent relapses [2]. The incidence of nephrotic

Table 2: HRQOL difference between early diagnosed and
finished therapy groups of children with nephrotic syndrome
based on PedsQL 4.0

Domains Mean score (SD) p-value
Early Diagnosed Finished Therapy

Physical 62.7 (3.22) 67.5(6.11) 0.002*

Emotional 59.4 (3.14) 61.8 (3.10) 0.011*

Social 64.4 (3.14) 66.4 (3.16) 0.035%

School 57.5(3.94) 59.2 (3.24) 0.110

Total 61.0 (2.14) 63.7 (2.42) <0.001*

*p<0.05
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syndrome is higher in Asian compared to European
descents. Median age of patients with nephrotic
syndrome in a study from Indonesia was 8.5 years with
male predominance at a ratio of 2:1 to 3:2 [7]. A study by
Esezobor et al. found that median age of children with
nephrotic syndrome was 7.3 years [15]. Roussel et al.
reported a higher mean age which was 11.6 years [2].
The onset of disease is usually preceded by infections
such as upper respiratory infection [14]). Mean age of
subjects in this study was lower compared to previous
literatures. Males were more dominant compared to
females with higher ratio (4:1 in early diagnosed group
and 7.3:1 in finished therapy group).

Glomerular filtration happens due to interaction
of microstructures which are consisted of glomerular
basement membrane, fenestrated endothelium,
and podocytes. This system is charged and size-
specific, therefore, only several substances may pass
through it [14]. Nephrotic syndrome may be caused by
glomerular disorders, vasculitides, infections, toxins,
malignancy, genetic mutations, and most commonly,
unknown [5], [6], [13], [14]. The etiologies disrupt
podocyte or glomerular basement membrane and result
in disorder of glomerular filtration [5], [6], [14]. This
situation makes plasma protein able to pass through
slit diaphragm into urine and leads to proteinuria and
hypoalbuminemia [5], [6]. Hyperlipidemia is also a
marker of nephrotic syndrome. Hyperlipidemia is caused
by increased synthesis of cholesterol, triglycerides, and
lipoproteins in the liver, hypoalbuminemia (as albumin
transports cholesterol in the bloodstream), decreased
activity of lipoprotein lipase, and acquired lecithin-
cholesteryl acyltransferase deficiency through urinary
loss which prevents the development of HDL [5], [14].
Starling forces underlies the pathophysiology of edema.
The loss of a large amount of albumin in the urine leads
to hypoalbuminemia and decreased plasma oncotic
pressure. This condition results in fluid sequestration
in the interstitial compartment which manifested as
edema [5], [16].

Corticosteroid is the primary treatment for
nephrotic syndrome [5], [6], [8]. It reduces the mortality
rate and induces remission in most children with
nephrotic syndrome. Corticosteroid treatment consists
of full and alternating doses with at least 8 weeks of
treatment in total. However, corticosteroid has several
side effects including growth impairment, osteoporosis,
cataract, weight gain, and behavioral and psychological
disturbances [5], [6], [8], [14]. Remission of nephrotic
syndrome is marked by urine albumin trace or negative
on dipstick or proteinuria <4 mg/m*h or urinary protein
to creatinine ratio >200 mg/g (20 mg/mmol) for 3
consecutive days [6]. Subjects in our study received
corticosteroid therapy (prednisone) for 8 weeks in total.
After the treatment, clinical improvement was observed
from albumin level, UACR, and total cholesterol level.

Fewer than 10% of children with nephrotic
syndrome grow resistance toward steroid and require

alternative treatments [2], [6]. Alternative treatments for
nephrotic syndrome in children are cyclophosphamide,
levamisole, mycophenolate mofetil, cyclosporin,
tacrolimus, and rituximab [3], [5], [6], [8]. Even
though Asian children have higher incidence rate
of nephrotic syndrome, they have less complicated
clinical outcomes compared to European children [9].
The rate of treatment resistant was higher in African
American and Hispanic children [7]. Overall, the
prognosis of nephrotic syndrome is favourable.
Only 5% of patients develop end-stage renal
disease [5], [6], [13]. Several complications following
nephrotic syndrome are infections such as peritonitis
and pneumonia, thromboembolism, kidney injury, and
dyslipidemia [4], [6], [8], [14].

Concern regarding HRQOL is important in
applying a comprehensive management to children
with nephrotic syndrome [10]. Children with nephrotic
syndrome experience physical changing which can
be uncomfortable and affect HRQOL. Chronic and
abundant treatments with frequent hospitalization
also aggravate the decrease of HRQOL. There
are several methods for measuring HRQOL in the
pediatric population including PedsQL 4.0, the Patient
Reported Outcomes Measurement Information System
(PROMIS), the Netherlands Organization for Applied
Scientific Research Academical Medical Center Child
Quality of Life Questionnaire, and the Child Health and
lliness Profile-Adolescent Edition [10], [17]. The PedsQL
Generic Core Scale is used to assess children’s and
parent’'s HRQOL based on their perceptions. It is flexible,
reliable, and valid in measuring 4 domains which are
physical, emotional, social, and school performance [10].
In this study, we used PedsQL 4.0 questionnaire to
determine HRQOL in children with early diagnosed and
finished therapy nephrotic syndrome. The questionnaire
had been translated into the Indonesian language and
undergone validity and reliability test.

Gipson et al. reported that children with active
nephrotic syndrome had worse scores in several
domains of PROMIS such as pain interference, anxiety,
fatigue, and mobility compared to those with remission
state nephrotic syndrome [17]. A study by Mbanefo
et al. showed that HRQOL in children with nephrotic
syndrome was negatively affected by the presence of
edema, massive proteinuria, steroid resistance, and
non-minimal change histology type. Children with those
properties had lower HRQOL compared to those who
hadn’t [11].

Ruth et al. conducted a study to determine the
quality of life and psychosocial adjustment in children
with steroid-sensitive nephrotic syndrome. They found
that social domain of quality of life and psychosocial
adjustment were impaired in children with steroid-
sensitive nephrotic syndrome compared to healthy
control. Disease severity and family support played
important role in maintaining good quality of life and
psychosocial adjustment [18]. HRQOL of children with
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nephrotic syndrome was lower compared to healthy
children but was still higher compared to children with
other chronic non-renal illness. Among all children with
nephrotic syndrome, steroid-resistant ones had the
lowest quality of life in all domains. The long duration of
illness, higher frequency of relapse, higher cumulative
steroid dose, and more abundant medications
hampered the quality of life in this study [1].

Agrawal et al. reported that the total quality
of life score in children with nephrotic syndrome was
higher compared to children with other chronic diseases
specifically in physical, emotional, and social domains.
However, phenotypes of nephrotic syndrome, age,
gender, duration of illness, and steroid resistance did
not influence the quality of life of children with nephrotic
syndrome in this study [10]. Burden was not only
affecting the patients but also their caregivers, especially
regarding psychological distress. Esezobor et al. found
that 30.8% of caregivers suffered psychosocial distress.
Chronic nature of disease, frequent hospitalization, and
frequency of relapse play important role in the severity
of psychosocial distress [15]. In contrast, Roussel et al.
found that quality of life of children with difficult-to-treat”
nephrotic syndrome was still high and close to children
without any chronic disease. They also found that
disease duration, relapse frequency, and age did not
affect quality of life [2].

In our study, the total score for HRQOL differed
significantly between children in early diagnosed
nephrotic syndrome and childen in finished therapy
of nephrotic syndrome (61.0 versus 63.7; p < 0.001).
This confirmed previous literature than HRQOL would
be improved after corticosteroid therapy or remission.
Our study’s result was also in accordance with majority
result from previous studies where physical, emotional,
social, and school domains were affected in the early
course of disease. Significant improvements were
also observed in all domains except school domain.
There were several limitations in our study. Cross-
sectional design and unmatched subjects increased
the possibility of confounding factors to influence the
HRQOL. We did not analyze the role of confounding
factors such as steroid dependence, steroid resistance,
cytotoxic therapy, frequency of relapse, disease
severity, socioeconomic status, and duration of illness
on HRQOL. We also did not stratify subjects based
on severity of nephrotic syndrome, which in several
literatures might affect HRQOL.

Conclusion

HRQOL in children with early diagnosed
nephrotic syndrome was lower compared to children
with finished therapy of nephrotic syndrome. The most
significant improvement was observed in physical

domain, followed by emotional and social domains.
HRQOL in school domain was also improved but not
significant.
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