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Backgroud : Nephrotic syndrome (NS) is the most common glomerulopathy in childhood. The
incidence of NS in the United States and United Kingdom is 2-7 new cases per 100,000 children
per year, with a prevalence ranging from 16 cases per 100,000 children, and is found to be
higher in developing countries. Nephrotic syndrome is a chronic disease that requires long-
term monitoring because one of the complications that can be caused is cardiovascular
complications caused by hyperlipidemia. High Sensitivity C-Reactive Protein (hs-CRP) can be
used as a cardiovascular predictor in NS patients.

Objective: To determine the differences in the value of hs-CRP in steroid sensitive nephrotic
syndrome patients with steroid resistance.

Methods : Case control design in 36 pediatric patients with nephrotic syndrome who came to
the outpatient and inpatient unit of H. Adam Malik Hospital Medan from August 2020 to
December 2020. Sampling using consecutive sampling technique, conducted interviews with
parents, physical and laboratory examinations to confirm the diagnosis of steroid sensitive and
steroid resistant nephrotic syndrome. An unpaired t-test and Mann-Whitney test were analyzed
to assess the comparison between variables.

Result : All NS patients were 36 subjects, 25 subjects (69.4%) were male and 11 subjects
(30.5%) were female. The mean age of the study subjects for steroid sensitive NS patients was
8.4 (SD 4.8) years, whereas for steroid-resistant NS patients was 10.4 (SD 4.7) years. There
was no significant difference between the hs-CRP value of steroid sensitive nephrotic
syndrome patients with steroid resistance.

Conclusion : There is no significant difference between the hs-CRP value of steroid sensitive
nephrotic syndrome patients with steroid resistance.
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BACKGROUNDS
Nephrotic syndrome (NS) is one of the most common glomerular diseases in children.
Nephrotic syndrome is classified based on response to steroid therapy, pattern of relapse,
histopathology, or genetic mutation. Based on the clinical response to steroids, NS was
categorized into steroid sensitive and steroid resiétsliaist of the NS in children was steroid
sensitive NS, 10-20% did not respond to steroids called steroid resistant NS with > 50% failing
to achieve remission which continued to end stage kidney disease.

The incidence of NS in the United States and United Kingdom is 2-7 new
cases per 100,000 children per year, with a prevalence of around 16 cases per 100,000 children,
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and is found to be higher in developing countfiés.Indonesia it is reported to be 6 per
100,000 per year in children younger than 14 years. The ratio of boys and girl8 lis PIji

Adam Malik General Hospital, the incidence of nephrotic syndrome cases from 2011-2012 was
5.8 cases per 100,000 childfen.

Nephrotic syndrome is a chronic disease that requires long-term
monitoring because one of the complications it can cause is cardiovascular complications
caused by hyperlipidemia, increased thrombogenesis and endothelial dysfunction.
Hyperlipidemia is closely related to the degree of hypoalbuminemia and persistent proteinuria
or renal insufficiency. This is related to the patient's response to given glucocorticoid
treatment, whether it is steroid sensitive or steroid resistant. Hyperlipidemia is more common
in children with relapsing NS or experiencing resistance to corticosteroid therapy where levels
of the lipid profile are persistently high and increase the risk of developing atherosclerosis.

The characteristics of hyperlipidemia in NS are an increase in total
cholesterol, low-density lipoprotein (LDL), very-low-density lipoprotein (VLDL), and
intermediate-density lipoprotein with an increase in the LDL/HDL fatlgperlipidemia can
stimulate the release of inflammatory mediators that lead to atherosclerosis. Therefore, early
detection is needed to prevent disease severity, namely by examining the lipid profile and High
sensitivity C-Reactive Protein (hs-CRP). High sensitivity C-Reactive Protein is a method of
examining CRP levels that are more sensitive in small amddiiitere are several studies
assessing hs-CRP in NS patients such as that conducted by Wasilewska 2007 which reported
an increase in hs-CRP before treatment and decreased after 3 - 4 weeks of glucocorticoid
treatment® Then a study conducted by Thakur 2011 which reported that increased hs-CRP
could be used as a prognostic in coronary heart disease.

The atherogenic lipid profile in adults with NS is associated with an
increased risk of cardiovascular events, such as myocardial infarction. Several reports of
myocardial infarction have also been documented in children. However, persistent lipid
abnormalities in patients with NS, even in remission, the risk of long-term cardiovascular
events for children with NS remains uncléar.

Despite previous studies, further evaluation is needed to develop
recommendations for hs-CRP testing in nephrotic syndrome. There has never been a study
comparing the value of hs-CRP in steroid sensitive and steroid resistant NS. This led the
researchers to look for the difference between the two, steroid-sensitive and steroid-resistant
NS patients at Haji Adam Malik General Hospital Medan.

MATERIALSAND METHODS

Subjectsand Methods

The design of this study was a case control study that assessed the difference in the value of
hs-CRP between children with steroid-sensitive NS and steroid-resistant NS at the Haji Adam
Malik General Hospital. The research was conducted at the Haji Adam Malik General Hospital
from July 2020 to December 2020. The target population is children aged 1 - 18 years with a
diagnosis of steroid sensitive and steroid resistant NS. The affordable population in this study
were pediatric patients with a diagnosis of NS who came to the outpatient unit and the inpatient
unit of Haji Adam Malik General Hospital. The research sample is an affordable population
that meets the inclusion criteria. The sample was selected by means of non-probability
sampling, namely consecutive sampling technique. The exclusion criteria in this study were
NS patient relapses, sepsis, diabetes mellitus and obesity.
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Ethical Considerations
Our study was approve by Ethical Commision of Medical Faculty of Sumatera Utara
University.

Statistical Analysis

Data was statistically analyzed using SPSS software version 22.0 (Statistical Package for
Social Sciences) for windows. Descriptive statistics were expressed in the form of mean +
standard deviation (SD); while for categorical data they were presented in the form of
frequency. Comparisons between groups for continuous variables, normally distributed data
were performed by T-test or MaAWhitney test for the not normally distributed data with P-
value of (< 0.05) was considered as a significant difference.

RESULTS
A total of 36patient were included in this study with 18 subjects with sensitive sté&and
18 subjects with resistant sterdi. From all of the subjects, 25 (69.4%) subjects were male,
11 (30.5%) subjects female. The mean age of the study subjects for steroid sensitive NS
patients was 8.4 (SD 4.8) years, whereas for steroid-resistant NS patients was 10.4 (SD 4.7)
years. The mean body weight in steroid sensitive NS patients was 28.9 (SD 13.1) and steroid-
resistant SN 37.2 (SD 16.1), while for the height of each group were 123.2 (SD 24.6) and 135.8
(SD 22.7). In the hematological parameters, there was no significant difference between
steroid-sensitive and steroid-resistant NS patients, where the hemoglobin for each group was
12.3 (8.1-19.2) and 14 (8.3-17.4), while for the number of leukocytes 13.270 (5,750) -35,820)
and 10,420 (6,040-23,000). In steroid-sensitive NS creatinine levels were 0.5 mg/ dL (0.2-2.2)
and steroid-resistant NS was 0.5 mg / dL (0.4-1). In our study subjects there was no significant
difference in lipid profile values in the two groups. Where in steroid-sensitive NS patients the
median cholesterol value was 225 mg / dL, triglycerides 204.5 mg / dL, HDL 49.5 mg / dL and
LDL 141 mg / dL. Whereas in the steroid-resistant NS group the median cholesterol was 232
mg / dL, triglycerides 154.5 mg / dL, HDL 46.5 mg / dL and LDL 164.5 mg / dL.

Based on the hs-CRP value data, it was found that the median hs-CRP
value in the two groups was still in the normal range, namely 0.1 mg / dL and 0.05 mg / dL,
with the minimum and maximum values in the two groups respectively 0-2.6 mg / dL and O-
2.3 mg/ dL. The results of statistical analysis using the Mann-Whitney test showed that there
was no significant difference in the hs-CRP value in the two groups (p> 0.05).

DISCUSIONS
Nephrotic syndrome (NS) is the most common glomerulopathy seen in chiltthiwodur
study, all NS patients were 36 subjects, 25 subjects (69.4%) were male and 11 subjects (30.5%)
were female. This is consistent with the research of Banh et al. 2016 which found that the
percentage of NS by sex in 3 study groups, namely in Europe, South Asia and Southeast Asia
respectively with male sex, namely 61.3%, 64.6% and 63?38terage age of research
subjects for steroid sensitive NS patients it was 8.4 (SD 4.8) years, whereas for steroid-resistant
NS it was 10.4 (SD 4.7) years. This is in accordance with the research of Zhou et al. 2018,
where the mean age of SN patients was 8.9 + 1.6 Yars.

In this study, the average body weight of steroid-sensitive NS patients was
28.9 (SD 13.1) and steroid-resistant NS 37.2 (SD 16.1), while the height of each group was
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123.2 (SD 24.6) and 135.8 (SD 22.7). In the research of Kniazewska et al. in the SN patients
studied, 1 patient was obese (body mass index (BMI) above the 95th percentile), 3 (10%)
overweight (90-95th percentile BMI), and 2 (6.6%) with short stature (height below percentile
5).11 In our study, there was no difference in nutritional status in the two groups, but on the
exclusion criteria, patients with obese nutritional status were not included as study subjects
because it could affect the assessment of lipid profile levels in NS patients.

In the hematological parameters, there was no significant difference
between steroid-sensitive and steroid-resistant NS patients, where the hemoglobin for each
group was 12.3 (8.1-19.2) and 14 (8.3-17.4), while for the number of leukocytes 13.270 (5,750)
-35,820) and 10,420 (6,040-23,000). In a 2013 Turkish study, similar results were also obtained
with the mean hemoglobin value of 13.0 + 2.0 (g / dl) and leukocytes 7,800 (2,000-11,000) for
the three study groups, namely complete remission, partial remission and no remission. Also
with albumin levels, in this study there was also no significant difference between steroid
sensitive and steroid resistant NS.

From the results of blood pressure measurements both groups were found
to be within normal limits. This is consistent with the results of research by Kniazewska et al.
where the blood pressure in both groups of study subjects was within normal limits according
to age, sex, and heightThe incidence of hypertension in NS alone ranges from 15-20% with
an increase in creatinine and urea levels by 32% which is temporary.

In this study, blood chemistry parameters including urea and creatinine
were found in the normal range and there was no significant difference between the two groups.
In steroidsensitive NS creatinine levels were 0.5 mg / dL (0.2-2.2) and steroid-resistant NS
was 0.5 mg / dL (0.4-1). Research by Merouani et al. 2003, found in the case of NS plasma
creatinine levels were within normal limits (27-88 umol / L) and did not differ between patients
on treatment 49.4 (2.0) pumol / L and not on treatment 49.0 (4.3) umol / L.

In more than 80% of patients NS is minimal changes NS characterized by
normal kidney histology on examination under light microscopy. The rest were focal segmental
glomerulosclerosis (GFS, 7%), mesangioproliferative glomerulonephritis  (5%),
membranoproliferative glomerulonephritis (7%) and membranous glomerulonephropathy (1-
2%). The underlying pathology in patients with steroid-resistant NS is the type of GFS.
Impaired renal function in the presence of a decrease in glomerular filtration rate can occur in
the GFS type.

The lipid metabolism disorders found in nephrotic syndrome include
elevated levels of cholesterol, LDL, IDL, VLDL, phospholipids and triglycerides. HDL values
can be found low, normal or sometimes high. The lipid metabolism disorders in NS can
improve with treatment, but can persist during periods of remissi@asearch Merouani et
al. 2003, obtaining plasma lipid profiles in 25 children with NS at remission, with or without
active prednisone treatment, compared to a population of the same age showed that total and
LDL cholesterol levels were above the 95th percentile for age and sex in 12 of 25 patients
(48%), 7 of whom had apolipoprotein B and triglyceride concentrations above the 95th
percentile. In the 2013 Turkish study, in the 3 study groups studied, there was a decrease in
lipid profile values after 12 months of monitoritfy.

In the research of Lawang et al. In 2008, at 6 months of monitoring,
patients who had previously experienced remission at 8 weeks of treatment, from 30 study
subjects, 12 subjects experienced a relapse marked by a return to increase in the lipid profile
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valuesof NS patients compared to contrétdzrom the results of this study, for determine when
the improvement of the occurrence of hyperlipidemia can not be determined with certainty.

In our study subjects there was no significant difference in lipid profile
values in the two groups. Where in steroid-sensitive NS patients the median cholesterol value
was 225 mg / dL, triglycerides 204.5 mg / dL, HDL 49.5 mg / dL and LDL 141 mg / dL.
Whereas in the steroid-resistant NS group the median cholesterol value was 232 mg / dL,
triglycerides 154.5 mg / dL, HDL 46.5 mg / dL and LDL 164.5 mg / dL. According to the
National Cholesterol Education Program (NCEP) the values above are still above normal
values except for HDL, namely total cholesterol > 200 mg / dL, LDL> 130 mg / dL,
triglycerides >100 mg / dL and HDL < 40 mg / dL.'® Abnormalities this suggests that NS
patients have a higher risk of developing atherosclerotic lesions, although this is a matter of
debate. While some clinical reports suggest a high incidence of ischemic heart disease in adult
NS patients, others have found no increased!fidihe occurrence of hyperlipidemia with
associated morbidity is of particular concern and raises the question of whether to treat it or
not. In our study subjects none of the patients received lipid-lowering drugs.

The increased risk of heart and blood vessel disease due to atherosclerosis
is evidence of impaired function of the vascular endothelium in NS patients. In this case, to
detect atherosclerosis early, the American Heart Association (AHA) recommends the hs-CRP
examination, which can measure the CRP value at a concentration of < 0.3 mg / L. A serum
hs-CRP level below 1 mg /L indicates a low risk, 1 to 3 mg / L moderate risk, and 3 to 10 mg
/ L very high cardiovascular risk.

In our study, the hs-CRP value was found in steroid sensitive NS patients
0.1 (0.0-2.6) and in the steroid-resistant NS group 0.05 (0.0-2.3) and there was no significant
difference between the two (p> 0.05). From these results it can be classified that NS patients
in this study were included in the low risk category for cardiovascular events (<1 mg / dL).
This is consistent with the results of research by Kniazewska et al. Where the hs-CRP value
after treatment was found to be normal and the same as the control group.

The study of Patel et al, children with NS showed an increase in hs-CRP
and found a positive correlation with hypercholesterolemia. The value of hs-CRP in SN
patients was between 0.9-9.7 mg / L with a median of 1.92 mg / L, where 70% had hs-CRP
levels of 1-3 mg / | and 55%> 3 mg / |. Whereas in controls the value of hs-CRP was between
0.25-1 mg / | with a median of 0.56 mg / 1.30 A 2004 Brazilian study reported that children
with recurrence of nephrotic syndrome showed a significant increase in hs-CRP levels and
decreased after treatméfitdiowever, from these studies there was no difference in the value
of hs-CRP in patients with steroid-sensitive NS and steroid-resistant NS. This proves that the
hs-CRP value cannot be used to compare the outcome of cardiovascular events as
complications in both steroid-sensitive and steroid-resistant NS patients. As is known, the
persistence of hyperlipidemia that occurs is greater in steroid-resistant NS gatients.

In the 2017 Horas study, testing the hs-CRP parameter as a predictor of
the severity of coronary lesions and determining the cut-off point for severe lesions. This study
found that by using the ROC curve, hs-CRP has a fairly strong predictive value, with an under
curve area of 0.798 and P = 0.031. Then it was found that the cut-off point that had the highest
sensitivity and specificity value was 3.573 mg / L with a sensitivity of 0.947 and a specificity
of 0.833%°

According to the International Pediatric Nephrology Association (IPNA),
the hs€RP examination has not become a routine examination carried out in monitoring
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steroidresistant NS patienf§.However, SN patients must undergo a routine laboratory to
assess risk factors for atherosclerosis, not only lipid profiles and fractions, but hs- CRP. A
systematic examination should be continued as to the intima-media thickness of the carotid
arteries in NS patients, especially in patients with frequent relapses or steroid reststance.

CONCLUSIONS

There was no significant difference in the value of hs-CRP in steroid sensitive NS patients with
steroid-resistant NS. In steroid sensitive NS patients, it was found that the average age was 8.4
years and the sex was more male than female. In steroid-resistant NS patients, it was found that
the average age was 10.4 years and the sex was more male than female. There is ne differenc
in the mean values of hematological parameters, blood sugar levels, kidney function, albumin,
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urine protein and lipid profiles (cholesterol, HDL, LDL and triglycerides) in patients with
steroid-sensitive NS and steroid-resistant NS.
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Table 1. Characteristic Demographics of subjects

Characteristic Steroid sensitivNS Steroid resistar{lS
(n=18) (n=18)
Sex (n/%)
Male 13 (72) 12 (66.6)
Female 5(27.7) 6 (33.3)
Age, years, (mean/SD) 8.4 (4.8) 10.4 (4.7)
Body weight, kg, (mean/SD) 28.9 (13.1) 37.2 (16.1)
Body length, cm, (mean/SD) 123.2 (24.6) 135.8 (22.7)

Table 2. Differences of hematological parameters in subjects

Characteristic Steroid sensitive Steroid resistant P
NS (n=18) NS (n=18)
Hemoglobin, g/dL, (median/min- 12.3 (8.1-19.2) 14 (8.3-17.4) 0.084
maks)
Leukocytes, /pL, (median/min- 13,270 (5,750- 10,420 (6,040- 0.429
maks) 35,820) 23,000)

Mann-Whitney

Table 3. Differences of blood chemistry parameters and urine protein in subjects

Characteristic Steroid sensitive Steroid resistant P
NS (n=18) NS (n= 18)

Blood glucose, mg/dL, 95 (72-121) 89 (69-138) 0.248
(median/min-maks)

Ureum, mg/dL, (median/min- 29 (9-268) 25 (9-83) 0.35C¢
maks)

Creatinine, mg/dL, (median/min- 0.5 (0.2-2.2) 0.5(0.4-1) 0.812
maks)

Urine protein urin, (median/min- 3 (1-4) 3(1-4) 1.00¢
maks)

Albumin, g/dL, (mean/SD) 3(0.8) 3.4 (0.9 0.202

aMann-Whitney
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bUnpaired t test

Table 4. Differences of lipid profiles in subjects

Characteristic Steroid sensitive Steroid resistant p
NS (n=18) NS (n=18)
Total cholesterol, mg/dL, 225 (154-565) 232 (185-622) 0.527
(median/min-maks)
Triglycerides, mg/dL, 204.5 (54-520) 154.5 (57-628) 0.569

(median/min-maks)
HDL, mg/dL, (median/min-maks) 49.5 (34-63) 46.5 (21-70) 0.303

LDL, mg/dL, (median/min-maks) 141 (99-461) 164.5(105-716) 0.248
Mann-Whitney

Table 5. Differences of hs-CRP in steroid sensitive nephrotic syndrome patients with
steroid resistance

Parameter Group Median p
(minimum-maksimum)
hs-CRP, mg/dL  Steroid sensitive NS 0.10 (0.0-2.6) 0.529*
Steroid resistant NS 0.05 (0.0-2.3)

* Mann-Whitney
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