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Abstract

Background: Chronic kidney disease (CKD) is a major health problem in children with an increased
prevalence globally. CKD is strongly associated with Nephrotic Syndrome (NS) and dyslipidemia,
which become a progressive factor of CKD. This study aimed to describe the lipid profile of children
with CKD and NS in Dr. Hasan Sadikin General Hospital Bandung, Indonesia.

Methods: An observational-retrospective study was conducted with a cross-sectional design involving
150 medical records of children aged 1-18 years who were diagnosed with CKD with NS. Lipid profile
data, including total cholesterol, triglycerides, LDL, and HDL, were collected from 2016-2019 using
the total sampling method. Subjects with incomplete lipid profile data were excluded from the study:.

Results: Among the fifty-two children that were eligible and fulfilled the inclusion criteria, 88.5% were
diagnosed with stage 1 CKD, and 32.7% were aged between 6-11 years and boys were predominant
(67.3%). Lipid profile changes were found in the LDL, HDL, and total cholesterol serum levels between
CKD stage I and II-V.

Conclusions: Lipid profile of CKD pediatric patients with NS in Dr. Hasan Sadikin General Hospital
Bandung in 2016-2019 showed hypertriglyceridemia and hypercholesterolemia. Most subjects were
in stage I of CKD and Steroid-Resistant Nephrotic Syndrome, and comparison between stages of CKD
and types of nephrotic syndrome is lacking. A prospective analytical study would be more reliable in

proofing its significance.

Keywords: Chronic kidney disease, cholesterol, lipid profile, nephrotic syndrome, triglyceride

Introduction

According to the National Kidney Foundation
Disease Outcome Quality Initiative (NKF
K/DOQI), chronic kidney disease (CKD) is
defined as kidney abnormalities whether
it is structurally or functionally, present for
>3 months with significant impact on the
health with or without decreased glomerular
filtration rate (GFR) <60 mL/min/1.73 m?
body surface area (BSA).!* CKD is a major
health problem in children with an increased
prevalence globally. The annual incidence rate
is 8%.* Based on data from Riset Kesehatan
Dasar (RISKESDAS) 2018, the prevalence of
CKD among adolescents (215 years old) in
West Java is 0.48%, of which dyslipidemia is
the major risk factor.> A research conducted in
Dr. Hasan Sadikin General Hospital Bandung in

2016, the number of children’s CKD cases was
52.%

Nephrotic Syndrome (NS) is commonly
foundinchildren.AccordingtotheInternational
Study of Kidney Disease in Children (ISKDC),
NS is defined as having proteinuria >40 mg/
m?/hour with hypoalbuminemia, swelling,
and hyperlipidemia.” Globally, its incidence
is 2-7 cases/100.000 children. Patients with
progressive NS in resistant-steroid type
might lead CKD and or end-stage kidney
disease (ESKD).” Hyperlipidemia is one
of the several manifestations of NS and is
caused by increased lipoprotein synthesis
by the liver and decreased lipoprotein lipase
activity.® Hypercholesterolemia has been
reported in children with NS.%1° Dyslipidemia,
a known risk factor for atherosclerosis, has
become the main focus in clinical research,
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as it is a potentially modifiable risk factor.1%!
However, the study regarding the lipid profile
of pediatric CKD and NS in Dr. Hasan Sadikin
General Hospital Bandung is limited. In
addition, dyslipidemia, as one of the factors
contributing to the progression of pediatric
CKD, is often under-treated despite notable
advances in its treatment.'?

This study aimed to describe the lipid
profiles in children with CKD and NS in Dr.
Hasan Sadikin General Hospital Bandung
from 2016 to 2019. This study may suggest
a new strategy for treatment plans early
as possible. Furthermore, this study may
increase clinicians’ knowledge and awareness
regarding lipid profiles in children with CKD
and NS, and might serve as a new basis for
future research.

Methods

This study was an observational study with
a cross-sectional design. Data on children
diagnosedwith CKDwith NSinDr.Hasan Sadikin
General Hospital Bandung in 2016-2019 were
retrieved from Hospital Information System of
Hasan Sadikin General Hospital. Furthermore,
complete lipid profile laboratory examinations
were collected. Inaccessible medical records
were excluded from this study. This study
was approved by the Health Research Ethics
Committee, Faculty of Medicine, Universitas
Padjadjaran no. 74/UN6.KEP/EC/2019 and
LB.02.01/X.2.2.1/1722/2019.

Data on subjects’ characteristics such as age,
gender, and laboratory results of lipids were
collected. Age was defined as the patient’s age
atthe time of CKD diagnosis. The children’s age
was based on the National Institute of Child
Health and Human Development (NICHD)

standard and categorized into infant (<2 years
old), toddler (2-5 years old), early childhood
(6-11 years old), and adolescent (12-18 years
old).13

Lipid laboratory results were categorized
based on the American Academy of Pediatrics
(AAP) 2020.1**° Triglyceride (TG) values were
categorized differently for 1-9 years and
>9-18 years-age group. For 1-9 years-age
group, triglycerides value was categorized
into acceptable (<75 mg/dL), borderline-
high (75-99 mg/dL), and high (2100
mg/dL), whereas for the >9-18 years-age
group, acceptable (<90 mg/dL), borderline-
high(90-129 mg/dL); high (2130 mg/dL).
Total cholesterol (C) values were categorized
into acceptable (<170 mg/dL), borderline-
high (170-199 mg/dL), and high (2200 mg/
dL). The LDL values were categorized into
acceptable (<110 mg/dL), borderline-high
(110-129 mg/dL), and high (2130 mg/dL).
The HDL values were categorized into low
(<40 mg/dL), borderline-high (40-45 mg/dL),
and acceptable(>45 mg/dL).**

Diagnosis and stages of CKD were based on
diagnosis in the medical records. All analyses
were performed with Microsoft® Excel2016
dan IBM® SPSS® ver 22. The data were
presented as mean and standard deviation.

Results

Of the 150 patients’ data collected, only 52
met the inclusion criteria namely children
aged 1-18 years, diagnosed with CKD and NS
and had their lipid profile examined, including
total cholesterol, triglycerides, LDL, and HDL.
The lipid profiles in the other subjects were
excluded due to their inadequacy lipid profile
data. Some subjects only had their cholesterol

Table 1 Characteristics of Children with Chronic Kidney Disease on Stages of Nephrotic

Syndrome (n=52)

L Stage of NS based CKD
Characteristics
STAGE I n(%) STAGE II-V n(%)

Age group

<2 years 5(9.6) 0(0)

2-5years 16(30.8) 1(1.9)

6-11 years 17(32.7) 3(5.7)

12-18 years 8(15.4) 2(3.8)
Gender

Male 31(59.7) 4(7.6)

Female 15(28.8) 2(3.8)

Note: CKD= chronic kidney disease; NS= nephrotic syndrome
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Table 2 Laboratory Results of Lipid Measurement of Children with Chronic Kidney
Disease and Nephrotic Syndrome based on Stages (n=52)

Stage 1 Stage II-V
+
Mean * SD Total n(%) n(%)
Triglycerides, 1-9 years of age; N=35 269.88 + 204.3**
Acceptable 2(3.8) 2(3.8) 0(0)
Borderline-high 4(7.7) 3(5.7) 1(1.9)
High 29 (55.8) 27 (51.9) 2(3.8)
Triglycerides, >9-18 years of age; n=17
Acceptable 2(3.8) 2(3.8) 0(0)
Borderline-high 5(9.6) 5(9.6) 0(0)
High 10 (19.2) 7 (13.5) 3(5.7)
Total Cholesterol 309.1 £175.5
Acceptable 11 (21.2) 10 (19.2) 1(1.9)
Borderline-high 9(17.3) 7 (13.5) 2(3.8)
High 32 (61.5) 29 (55.8) 3(5.7)
LDL 223.3+158
Acceptable 14 (26.9) 13 (25) 1(1.9)
Borderline-high 6(11.5) 4(7.7) 2(3.8)
High 32(61.5) 29(55.8) 3(5.7)
HDL 488+ 17.3
Acceptable 29(55.8) 26(50) 3(5.7)
Borderline-high 9(1.3) 8(1.4) 1(1.9)
Low 14(26.9) 12(23) 2(3.8)

Note: ** both aged groups; results were reported using mean and standard deviation for quantitative variables

or triglyceride tests because of the standards
applied by the health system by the hospital
before the study was conducted.

The characteristics of children in the age
group 6-11 years had the highest number
(38.5%), followed by the age group 2-5 years
(32.7%). More than half of the subjects were
comprised of boys (67.3%) with a mean age
of 7.23 + 4.5 years. Stage | CKD has a higher
frequency than stage I1-V.

In general, the subjects had high category
lipid laboratory measurement results. The
majority of subjects were CKD stage I with
steroid-resistant nephrotic syndrome (92.3%)
as illustrated in Table 2.

Based on laboratory results of lipid
measurements, triglyceride values in the
two age groups 1-9 and >9-18 years were
included in the high category. Interestingly,
in the 1-9 years of age group, 61.5% were
CKD stage 1, whereas in the >9-18 years it
was 26.9%. The high category was also found
in other lipid measurement values. Of all
subjects at all stages of CKD, 61.5% had high
total cholesterol serum and 21.1% were in
the acceptable category. The LDL result also

showed 61.5% were in the high category.
Similar to other lipid measurements, HDL was
shown at 55.8%, which was in the acceptable
category as shown in Table 2.

Discussions

Hypertriglyceridemia, hypercholesterolemia,
or combined dyslipidemia have been found in
more than half of the children, whereas most
of them were diagnosed with stage 1 CKD
and steroid-resistant nephrotic syndrome.
Hypertriglyceridemia was found in both
groups of 1-9 years old and >9-18 years
old, and the majority had stage 1 CKD due
to reduced activity of lipoprotein lipase in
plasma.’®” In contrast, higher triglyceride
level in the higher CKD stage were found in
adult cases.® The discrepancies between child
and adult cases were caused by the underlying
mechanism. Most CKD in adulst was related to
diabetes mellitus, obesity, and hypertension.®
Hence the change in lipid profile is usually
found in the early stage of CKD. In children,
most CKD is related to glomerular disease
and congenital anomalies. In contrast, the
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histologic morphology of vessels and the heart
were still normal.>¢

The dyslipidemic condition reflects an
altered metabolism of lipoprotein. The
suggested mechanisms are dyslipidemic
condition, which might be due to decreased
activity of lecithin cholesterol acyltransferase
(LCAT), hepatic lipase due to proteinuria, and
lipoprotein lipase. These reduced enzyme
activities affects lipoprotein metabolism
and have its mechanisms. Reduced activity
of LCAT, possibly due to its deprivation in
plasma, results in a depletion of cholesterol
ester esterification from cholesterol to
be carried by HDL and impair the HDL
maturation, leading subsequently to sustained
triglycerides enrichment of HDL and
explaining hypertriglyceridemia condition.
This mechanism is compound with the
depletion of LCAT.*®? It is also reported that
decreased lipoprotein lipase is responsible
for LDL elevation due to impaired cholesterol
transfer into peripheral tissue.'®

In the patient with CKD only, reduced HDL
level in serum is commonly found.?’ While in
this study, a significant high HDL, low LDL, and
total cholesterol serum levels were found in
the early CKD stage, consistent with a study
on a nephrotic patient in which normal to
reduced HDL.?'® Nephrotic range proteinuria
affects the clearance of HDL in circulation
by decreasing hepatic lipase activity in
liver. Increased Cholesteryl Ester Transfer
Protein (CETP), reduced hepatic expression
of Scavenger Receptor-B 1 (SR-B1), and
LCAT loss are the mechanism suggested that
causing HDL metabolism dysfunction results
in cholesterol ester-poor and triglyceride-rich
lipoprotein; thus normal-to-low HDL found in
serum. The majority of the children are not at
stage 1 CKD and proteinuria. These account
for acceptable HDL serum. In the early stages
of CKD, commonly found an acceptable or
decreased HDL serum level condition while
reduced HDL is generally present in patients
with advanced CKD and ESRD.*

The limitation of this study is that not all
pediatric CKD patients with NS have lipid
profileanalysis, therebyreducingthe number of
potential subjects to be included in the sample.
Furthermore, the lipid profile of patients
with CKD and NS should be tested as early
as possible after the diagnosis is established.
The data do not represent all stages in CKD
or NS, because most of the subjects were CKD
stage I and steroid-resistant NS resulting in
a lack of comparison between stages of CKD
and types of NS. More advanced statistical
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analysis would be more reliable in proving the
significance of this study. As a consideration,
the condition of worsening dyslipidemia might
be complicated by cardiovascular disease, as it
is known as a risk factor for atherosclerosis.
Thus, children with CKD should be screened
for dyslipidemia.??23

In conclusion, dyslipidemic children mostly
found in the early stage of CKD. This study only
provides a temporary picture of lipid profile in
a short period which prevents the collection
of more comprehensive data on patients size
and numbers. A future prospective study with
a longer period is needed to monitor the lipid
profile in relation to the progression of NS and
CKD.
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