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Abstract

Background: Nephrotic syndrome, primarily affecting children, presents with
heavy proteinuria, hypoalbuminemia, edema, and hyperlipidemia.
Dyslipidemia persists even during remission, potentially increasing
cardiovascular risk. This study aims to compare lipid profiles in initial and
relapsing nephrotic syndrome episodes among pediatric patients. Materials
and Methods: A prospective observational study was conducted from June
2021 to May 2022 in a tertiary care hospital. Children aged 2-12 years with
nephrotic syndrome were included. Socio-demographic data, clinical
examinations, and lipid profiles were collected. Lipid levels were measured
using standard methods, and associations were analyzed using descriptive
statistics and Chi-square/Independent sample T tests. Result: Among 81
participants, 48.15% were aged 6-9 years, and 67.9% were male. Pedal edema,
facial puffiness, and abdominal distension were common symptoms. 85.19%
had a history of relapse, with 53.08% experiencing frequent relapses.
Significant differences in lipid profiles were noted between groups with and
without relapses. Serum cholesterol, triglycerides, and LDL increased with
each relapse episode, while HDL decreased. Conclusion: Dyslipidemia is a
prevalent complication of nephrotic syndrome, persisting even in remission.
Proactive monitoring and interventions are crucial to mitigate cardiovascular
risk and improve long-term outcomes.

INTRODUCTION

Nephrotic syndrome, characterized by heavy
proteinuria,  hypoalbuminemia, edema, and
hyperlipidemia, primarily affects children and is
significantly more common in this demographic
compared to adults. Among children, minimal
change disease (MCD) constitutes over 90% of
idiopathic ~ nephrotic ~ syndrome instances,
showcasing its prevalence in this population.[*-!
Children with nephrotic syndrome experience
significant alterations in lipoprotein metabolism,
leading to elevated levels of various lipoproteins
such as VLDL, IDL, LDL, and Lpa.

These changes result from increased hepatic
synthesis and decreased plasma catabolism of
lipoproteins. The severity of hyperlipidemia often
corresponds to the extent of hypoalbuminemia, and

recent studies indicate that lipid abnormalities can
persist even during clinical remission, with the
duration and frequency of relapses influencing their
persistence and severity.[>7]

Hyperlipidemia, often observed during the active
phase of nephrotic syndrome, tends to resolve with
the reduction of proteinuria.

However, in some cases, particularly in frequently
relapsing nephrotic syndrome, hyperlipidemia may
persist, increasing the risk of atherosclerosis and
progressive renal injury later in life. Therefore,
diligent monitoring of lipid levels during nephrotic
syndrome remission is crucial, especially for
identifying  high-risk ~ patients  prone to
cardiovascular complications.>67]

Given the impact of lipid levels on coronary artery
disease (CAD) risk later in life, understanding the
spectrum of dyslipidaemia in initial and relapsing
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nephrotic syndrome episodes becomes crucial.[*"]
Thus, this study aims to compare the lipid profiles
between first-time nephrotic syndrome cases and
subsequent relapses in pediatric patients, shedding
light on potential patterns and implications for
disease management and long-term outcomes.

MATERIALS AND METHODS

This prospective observational study was conducted
within the Pediatric ward and Pediatric nephrology
OPD of a tertiary care hospital in western Tamil
Nadu from June 2021 to May 2022. Proper approval
from the Institutional Human Ethical Committee
was obtained before commencement. Children aged
2 to 12 years exhibiting typical features of nephrotic
syndrome, as well as children with known history of
nephrotic syndrome that achieved remission after
completing a steroid course, were eligible for
inclusion in the study.

Exclusion criteria encompassed children with
minimal change disease, known cases of Diabetes
mellitus, hypothyroidism, familial
hypercholesterolemia, and edema due to causes such
as congestive cardiac failure, protein-energy
malnutrition, and chronic liver disease. The legally
accepted representatives of eligible children in the
pediatric OPD/Ward/Paediatric Nephrology
OP/Ward were approached by the primary
investigator, who provided detailed explanations
about the study's objectives, necessity, patient rights,
and ethical considerations. Information sheets were
provided, allowing ample time and privacy for the
representatives to comprehend the study's nature.
Informed consent was obtained from the legally
acceptable representatives, with oral/written assent
acquired depending on the child's age.

A total of 81 children were followed throughout the
study period. Children presenting with Nephrotic
range proteinuria (40 mg/m2/h or > 1000
mg/m2/day; spot Up/Uc 2 mg/mg; 3-4+ by
dipstick); hypoalbuminemia (albumin < 3.0 g/dL);
and edema were classified as having the first or
initial episode of nephrotic syndrome. Remission
was defined as urine albumin nil or trace (or
proteinuria <4 mg/m2/hr) in an early morning
urinary sample for three consecutive days. Relapse
was determined by urinary albumin 3+/4+ (or
proteinuria 40 mg/m2/hr) in an early morning
urinary sample for three consecutive days in a
patient who had previously achieved remission.
Frequent relapse was defined as two or more
relapses in the initial six months or four or more
relapses in any 12 months. Data collection involved
a pretested questionnaire  covering  socio-
demographic characteristics, clinical examination,
and lipid profile (Serum Cholesterol, HDL, LDL,
Triglycerides) variables.

The principal investigator recorded socio-
demographic characteristics and clinical
examination findings through detailed history-taking

and thorough clinical examinations. For lipid profile
analysis, early morning fasting blood samples were
obtained, with serum total cholesterol, triglycerides,
LDL cholesterol, VLDL cholesterol, and HDL
cholesterol measured using standard methods. The
blood samples taken were processed almost
immediately, for further evaluation of Total
cholesterol (TC), triglycerides (TGL), and HDL
using specific enzymatic methodsin Olympus auto
analyzer. LDL was calculated using Fredrickson —
Freidwald formula; (LDL= Total cholesterol —
HDL- TGL/5).and VLDL was calculated using the
formula VLDL = TGL/5. Expert panel on integrated
guidelines for cardiovascular health and risk
reduction in children and adolescents was used to
determine the cut off values.[®

Descriptive statistics such as frequency/percentages
or mean £ SD were employed, and associations
between the previous relapse and frequent relapse
groups with those who did not experience such
events were assessed using Chi-square/Independent
sample T tests. A significance level of p<0.05 was
considered statistically significant.

RESULTS

In the study, 48.15% of participants fell within the
age range of 6 to 9 years, while 43.21% were
between 10 and 12 years. A smaller portion, 8.64%,
was under five years of age.

Among the participants, nearly two-thirds (67.9%)
were male children, with the remaining 32.1% being
female children. A significant portion, 53.09%, was
diagnosed between 2 and 4 years of age, while
40.74% were diagnosed between 5 and 7 years old.
All children had a minimum duration of two years
follow-up from the first diagnosis. Approximately
84% were dependent on steroids, while 16% showed
resistance to steroid treatment.
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|

Figure 1: Mean Lipid Profile values at each relapse
time

[Table 1 & 2] delineates the clinical symptoms
observed among the participants. Pedal edema and
facial puffiness were universally present, with 99%
experiencing remission. Additionally, 88.88%
exhibited abdominal distension, and a similar
percentage (85.19%) had a history of previous
relapse. Notably, of those who experienced relapses,
53.08% reported frequent episodes of nephrotic
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syndrome  relapse, substantial
recurrence rate.

[Table 3] delves into the mean lipid profile values
among participants with and without previous
relapses, as well as those with frequent relapses
versus those without.

Significant differences were observed across all

measured parameters (Serum cholesterol, TGL,

indicating a

HDL, LDL) between the groups except for HDL
between previous relapse episode and new episode,
highlighting the potential impact of relapse history
on lipid profile values. The Serum cholesterol,
Triglycerides and LDL level increases for each
relapse episode. Concurrently the HDL values
reduce for each relapse episode. [Figure 1]

Table 1: Sociodemographic variables of study population

Parameter [N [ %
Age(in years)
2-5 7 8.64
6-9 39 48.15
10-12 35 43.21
Sex
Male 55 67.90
Female 26 32.10
Age at first Diagnosis(in years)
2-4 43 53.09
5-7 33 40.74
8-10 5 6.17
Clinical status
Steroid dependant 68 83.95
Steroid resistant 13 16.05
Table 2: Clinical symptoms of study population
Symptom Present Absent
N % N %
Pedal oedema 81 100 0 0
Facial puffiness 81 100 0 0
Abdominal Distension 72 88.88 9 11.12
Oliguria 72 88.88 9 11.12
Haematuria 1 1.23 80 98.77
Fever 10 12.34 71 87.66
Hypertension 5 6.17 76 93.83
Remission after first episode 80 98.77 1 1.23
History of previous relapse 69 85.19 12 14.82
History of frequent relapse episodes 43 53.08 38 46.92
Table 3: Comparison of mean Lipid profile values between Previous relapse/frequent relapse
Present Absent MD t Value P Value
PARAMETERS M | sD M | sb
Previous relapse episode
Sr. Cholesterol 521.57 118.32 285.33 39.98 236.23 6.817 <0.001
TGL 268.33 76.92 132.92 20.11 135.43 6.035 <0.001
HDL 67.81 25.77 69.17 30.37 -1.355 90.164 0.87
LDL 152.52 32.72 112.33 16.09 40.19 4.152 <0.001
Frequent relapse episode
Sr. Cholesterol 580.98 76.45 334.21 54.52 246.69 15.651 <0.001
TGL 30.5.94 40.55 155.29 51.44 150.65 14.646 <0.001
HDL 61.70 22.33 78.19 29.27 46.49 -2.864 <0.001
LDL 163.4 31.38 119.42 15.19 43.98 7.281 <0.001
DISCUSSION previous and frequent relapse/remission was

In the study, majority were less than 9 years of age
and more than two-thirds were males. 84% were
dependent on steroids. All participants had pedal
oedema and facial puffiness. More than four fifth
had abdominal distension and history of previous
relapse. More than half had frequent episodes of
nephrotic syndrome relapse. These results were
consistent with the findings of studies done by other
researchers.[*6.9-121

The lipid profile was higher in all the study
population. The lipid profile of those who had

considerably still higher than first episode and less
episode. The lipid profile increases with each
episode of nephrotic syndrome. The studies were
consistent with the results of other studies.[*7911
Dyslipidemia, characterized by abnormal lipid
metabolism, is a nearly universal complication of
persistent nephrotic syndrome, particularly in
children.

In patients with nephrotic syndrome, dyslipidemia
arises due to altered lipid and lipoprotein
metabolism, leading to increased levels of various
lipoproteins such as VLDL, IDL, LDL, and Lpa.
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The severity of dyslipidemia tends to correlate with
the magnitude of proteinuria, a hallmark feature of
nephrotic syndrome. Persistent dyslipidemia is a
characteristic feature of the disease, even during
remission, with its persistence and severity
associated with the duration and frequency of
relapses. The mechanism underlying are as follows

1. Increased Lipid Synthesis: Nephrotic syndrome
leads to increased hepatic synthesis of lipids,
including cholesterol and triglycerides. The exact
mechanisms behind this increase are not fully
understood, but it is believed to be related to
changes in liver function triggered by the nephrotic
state.

2. Decreased Lipid Clearance: Nephrotic
syndrome also results in diminished plasma
catabolism of lipoproteins, leading to reduced
clearance of lipids from the bloodstream. This
impairment in lipid clearance contributes to the
elevated levels of cholesterol, triglycerides, and
other lipoproteins observed in patients with
nephrotic syndrome.

3. Loss of Proteins: The excessive loss of proteins,
particularly albumin, through the urine (proteinuria)
in nephrotic syndrome disrupts normal lipid
metabolism. Albumin plays a crucial role in lipid
transport and metabolism, and its loss contributes to
dysregulation of lipid levels in the bloodstream.

4.  Hormonal Imbalance: Hormonal changes
associated with nephrotic syndrome, including
alterations in the renin-angiotensin-aldosterone
system and increased secretion of lipoprotein lipase
inhibitors, further exacerbate dyslipidemia.

5. Podocyte Injury and Glomerular Dysfunction:
The primary pathology of nephrotic syndrome
involves injury to podocytes and the glomeruli.
Podocytes are essential for maintaining the integrity
of the glomerular filtration barrier. Dysfunction or
injury to podocytes disrupts normal lipid
metabolism within the kidney and contributes to
dyslipidemia.

Overall, the complex interplay of factors, including
increased lipid synthesis, impaired lipid clearance,
protein loss, hormonal imbalances, and glomerular
dysfunction, collectively  contribute to the
development of dyslipidemia in  nephrotic
syndrome.  Understanding  these  underlying
mechanisms is crucial for developing effective
strategies to manage dyslipidemia and reduce
associated cardiovascular risks in patients with
nephrotic syndrome.

The consequences of dyslipidemia in nephrotic
syndrome are far-reaching. They include an
increased risk of atherosclerosis, myocardial
infarction, stroke, and other cardiovascular events.
Additionally, dyslipidemia contributes to the
progression  of renal injury, exacerbating
glomerulosclerosis and proximal tubular cell injury.
The impact of dyslipidemia on kidney function and
cardiovascular health underscores the importance of
proactive management and treatment.

To mitigate the risks associated with dyslipidemia in
nephrotic syndrome, close monitoring of lipid levels
during both active disease and remission phases is
essential. Early identification of dyslipidemia allows
for timely intervention and management strategies
to  reduce cardiovascular  risk.  Lifestyle
modifications, including a heart-healthy diet, regular
physical activity, and weight management, play a
crucial role in preventing heart problems. Moreover,
targeted pharmacological interventions, such as
lipid-lowering medications, may be necessary to
normalize lipid levels and reduce the risk of
cardiovascular complications in patients with
nephrotic syndrome. 23201

CONCLUSION

Dyslipidaemia is a prevalent and significant
complication of nephrotic syndrome, contributing to
cardiovascular morbidity and renal disease
progression.  Proactive  monitoring, lifestyle
modifications, and appropriate medical interventions
are paramount to mitigate the adverse effects of
dyslipidemia and improve long-term health
outcomes in patients with nephrotic syndrome.
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