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Abstract
Objectives: Nephrotic dyslipoprotenemia usually revert to normal with remission but hyperlipidemia is a well known
risk factor of atherosclerosis and glomerular injury in children. There are few studies comparing the spectrum of
dyslipidemia in initial attack and subsequent relapses of nephritic syndrome. The aim of the study was to compare the
lipid profile in first attack and relapse cases of Idiopathic Nephrotic Syndrome in children. Methodology: The
prospective study was conducted between May 2015-June 2017 at S.V.P.P.G.I and S.C.B Medical College, Cuttack.
Total of 55 cases of Idiopathic Nephrotic Syndrome of aged 1 to 14 years were included in the study. Out of 55 cases 30
cases were in first attack and 25 cases were in the relapses group. The demographic data, lipid profile, magnitude of
hyperlipidemia and serum albumin were analyzed in the study. Results: The total serum cholesterol level (470 + 116)
mg/dl was higher in relapse cases as compared to first attack group. Similarly serum TG (305+115) mg/dl, LDL
(354+126) mg/dl, VLDL (59+24) mg/dl level was higher in relapse cases. However serum HDL (41+8) mg/dl was found
to be lower in relapse group as compared to first attack. The serum Albumin level (<2.5gm/dl) was low in all cases but in
12% cases (n=4) of relapse group was very low (<1.0 gm/dl). Conclusion: This establishes a higher serum cholesterol,
TG, LDL, VLDL and marginally lower HDL level in relapse group as compared to first attack which may be explained
by lower serum Albumin level causing higher lipid profile. This emphasis the need of close monitoring of lipid profile
and in all further episode of relapse group for dietary modification and early intervention.
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Introduction
Nephrotic syndrome is an important chronic disease in
children characterized
by heavy proteinuria,
hypoalbunimea, hyperlipidemia and edema. One of the
most pronounced secondary changes in children with
nephritic syndrome is lipoprotein metabolism. The
changes are of a quantative as well as a qualitative
nature [1]. All apolipoprotein B (apo B) containing
lipoproteins, such as very low density lipoproteins
(VLDL), intermediate- density lipoproteins (IDL), low
density lipoproteins (LDL) and lipoprotein (a) [Lpa] are
elevated in nephrotic syndrome.
High density lipoproteins (HDL) are reported to be
unchanged or reduced [2]. There is a direct relationship
between the plasma HDL concentration and its
Manuscript received: 18th November 2018
Reviewed: 28th November 2018
Author Corrected: 5th December 2018
Accepted for Publication: 9th December 2018

Pediatric Review: International Journal of Pediatric Research

biological half-life; Hence, increased hepatic synthesis
of HDL begins to expand the pool size but because of
no compensatory increase in the number of catabolic
receptors, the HDL lost in the urine probably increases
as the plasma concentration rises. Thus, the HDL levels
in patients remained at the same levels as controls. HDL
may be lost in the urine and dependent or whether or
not increased synthesis can match the rate of loss, the
HDL may be low or normal [1]. The pathophysiology
of nephrotic dyslipoproteinemia is multifactorial,
including both an increased hepatic synthesis and a
diminished plasma catabolism of lipoproteins.
The severity of hyperlipidemia tends to correlate with
severity of hypoalbuminemia [3,4]. These changes
usually revert to normal with remission of the nephritic
syndrome. But recent studies show that nephrotic
syndrome may have prolonged periods of
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hyperlipidemia even after clinical remission [5],
persistence and severity of lipid changes correlating
well with duration of disease and frequency of relapses.
There are two potential risks of elevated plasma lipids:
atherosclerosis and accelerated progression of
glomerular injury by favouring mesangial sclerosis
leading to progression of renal disease [6].
There is increasing consensus that lipid levels in
children to a large extent determine the rate of coronary
artery disease (CAD) in adult population. There are few
studies comparing the spectrum of dyslipidemia in
initial attack and subsequent relapses of nephrotic
syndrome. The aim of the study was to compare the
lipid profile in first attack and relapse cases of
Idiopathic Nephrotic Syndrome in children.

Materials and Method
Place and type of study:- This is a prospective study
conducted in the department of pediatrics, between May
2015-June 2017 at S.V.P.P.G.I.P and S.C.B Medical
College, Cuttack, ODISHA. Sampling Method:-All
indoor patients diagnosed to be idiopathic nephrotic
syndrome between 1 to 14 years are taken as sample for
the study.
Inclusion criteria:- All idiopathic nephrotic syndrome
between 1 to 14 years are included in the study.
Exclusion criteria: All secondary nephrotic syndrome,
infantile nephrotic syndrome and nephrotic syndrome in
children above 14 years, and children presenting with
clinical feature suggestive of non minimal change
nephrotic syndrome and familial hypercholesteremia are
excluded from the study.
Statistical Method: Detailed history was taken and
thorough clinical examination was done. The
demographic data, lipid profile, magnitude of
hyperlipidemia and serum albumin were analyzed in the
study. In fasting state blood collection was done in early

morning and the samples were analysed for serum total
proteins, serum albumin, serum globulin, blood urea,
serum creatinine, and lipid profile (total cholesterol,
triglycerides, LDL, VLDL, HDL). Lipid profile lebel
was measured on admission to the hospital and again in
remission at 1st attack and as well as in relapse cases.
We estimated Serum protein by modified Lowry’s
method, serum albumin by Biuret method, urinary
proteins were estimated by Esbachs albuminometer.
Blood urea was estimated by Diacetyl monoxime
method, serum creatinine was estimated by Jaffes
method [7].
Serum total cholesterol was measured by cholesterol
oxidase phenol amino antipyrine (CHOD-PAP) method,
serum triglycerides were estimated by acetyl acetone
method, LDL cholesterol was estimated by ammonium
ferrothiocyanate method, VLDL cholesterol was
measured by enzymatic method, Serum HDL
Cholesterol was measured by phosphotungstate method
[8,9,10].
Statistical analysis was done by descriptive statistics, as
per standard protocol with mean, median and standard
deviation. SPSS-16 was used for data analysis.
Sample collection: Total of 55 cases of Idiopathic
Nephrotic Syndrome of aged 1 to 14 years were
included in the study. The diagnosis of nephrotic
syndrome was based on the guidelines of Indian
Pediatric Nephrology Group, [11], on the presence of 1)
Edema 2) Nephrotic range proteinuria (urine protein
3+/4+ on dipstick or boiling or spot protein/ creatine
ratio >2) 3) Hyperlipidemia (serum cholesterol
>200mg/dl) and 4) Hypoalbunemia (serum albumin
<2.5g/dl). Remission was defined as presence of urine
albumin 3+ or 4+ (or proteinuria >40mg/m2/h) for 3
consecutive early morning specimens, having been in
remission previously. Out of 55 cases, 30 cases were in
first attack and 25 cases were in the relapses group.

Results
Out of 30 cases of first attack group 16 cases were male and 14 cases female child. In the relapse group out of 25 cases
15 cases were male and 10 cases were female child. Majority of children in both groups were between 1-5 years. The
total serum cholesterol level (470 + 116) mg/dl was higher in relapse cases as compared to first attack group.
Similarly serum TG (305+115) mg/dl, LDL (354+126) mg/dl, VLDL (59+24) mg/dl level was higher in relapse cases.
However serum HDL (41+8) mg/dl was found to be lower in relapse group as compared to first attack as shown in the
table1.
The serum Albumin level (<2.5gm/dl) was low in all cases but in 16%cases (n=4) of relapse group was very low (<1.0
gm/dl) as shown in the table 2.
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Table-I: Comparison of lipid profile in First attack and Relapse in children with nephritic syndrome.
Serum lipid profile (mg %)

First attack

Relapse

Mean + SD

Mean + SD

Total cholesterol

373.3 + 80.7

470.3 +116.2

Triglycerides (TG)

237.2 +70.5

305.8 +115.8

HDL-cholesterol

46.4 + 9.5

41.8 + 8.3

LDL-cholesterol

272.8 + 77.3

354.5 + 126.6

VLDL-cholesterol

49.5 + 17

59.3 + 24.3

Total cholesterol/HDL ratio

8.3 + 2.3

11.8 + 4.8

LDL/HDL ratio

6.1 + 2.3

7.4 +3.7

Table-II: Correlation between serum Albumin and total cholesterol in First attack and Relapse in nephrotic
syndrome.
Serum Albumin

Total Cases

Serum Cholesterol (mg /dl)

P value

(gm /dl)
First Attack

N=30

201-300

301-400

401-500

>500

0.5-0.9

0

0

0

0

0

1.0 -2.0

22 (73.3%)

5

9

5

3

2.1-2.5

8(26.7%)

3

2

3

0

>2.5

0

0

0

0

0

Relapse

N=25

0.5-0.9

4 (16 %)

0

1

3

1.0-2.0

19 (76%)

0

2

9

8

2.1-2.5

2(8%)

0

2

0

0

>2.5

0

0

0

0

0

0.001

0.001

Discussion
Out of 55 children with nephrotic syndrome most were
between 1-5 years age-74% in First attack, 64% in
Relapse group. In the first attack group 53% were male
and 47% were female, as compared to 60% males and
47% females in the Relapse group. So a male
preponderance was noticed in First Attack and Relapse
group. [12] Heyman et al (1972), [13] Srivastav et al
(1975) has reported as 2:1 male to female ratio.

[16]. Dnyanesh DK, Suma Dnyanesh (2014) had similar
observation in their study. However serum HDL (41+8)
mg/dl was found to be lower in relapse group as
compared to first attack [1]. The present study shows
that lipid profile in first episode of nephrotic syndrome
reaches normal value during remission, whereas in
relapse cases, there is persistent elevation in the lipid
profiles even during the remission [17].

Comparison of complete lipid profile in the first attack
and relapse cases showed that total serum cholesterol
level, mean (470 + 116) mg/dl was higher in relapse
cases as compared to first attack group [14]. Mahmud S,
Jahan (2011) had similar findings in their study. Arije et
al [15] also observed persistent rise in serum cholesterol
in frequent relapse cases. Similarly serum TG
(305+115) mg/dl, LDL (354+126) mg/dl, VLDL
(59+24) mg/dl level was also higher in relapse cases

Merouani et al observed hyperlipidemia during the
active phase of the disease and disappeared with
resolution of the proteinuria and was persistently
abnormal in frequently relapsing children. [14].
Mahmud S et al observed that children with frequently
relapsing nephrotic syndrome have prolonged periods
of hypercholesterolemia and concluded that serum
cholesterol may be regarded as predictor of relapse in
childhood idiopathic nephrotic syndrome.
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The higher level of lipid profile in relapse compared to
first attack is explained by: 1) Marked and on going
damage to glomerulus by previous hyperlipidemia as
suggested by [18].

profile and in all further episode of relapse group for
dietary modification and early medical intervention to
prevent long term cardiovascular morbidity and
progression of renal disease .

2) Lipid level may remain high even during remission
as suggested by various studies [17]. Any relapse during
this period is therefore likely to increase the lipid level
further as suggested there is increased suppressor T cell
activity during Relapse as suggested by [19] Eljouki
AY also low levels of IgG as suggested by [20]
Meadow et al therefore there is increased chance of
infection and further likely diminution of serum protein
level resulting hyperlipidemia.

Contributions: SSB-did the design, analysis and
manuscript writing; MRU- did the data collection and
analysis; SKP-was involved with analysis and
manuscript writing.

Comparing the serum albumin level in 1st attack versus
relapse group, it was more low in relapse than in first
attack group, [21] White at al and [22] Srivastava et al
report a similar incidence of hypoalbuminemia. This
may be explained by heavy proteinuria in first attack
and probably inadequate nutritional and protein
supplementation after remission or associated infection
which have triggered relapse. [23] As per Kaysen
(1993) only the liver protein undergoes an increased
synthesis but certain other proteins are not immediately
made up and so cause low serum total protein
concentration.
There was a significant correlation between albumin
and cholesterol in our study, which is similar to [24]
Thomas et al who found the correlation as statistically
significant which is due to hepatic lipoprotein synthesis
is stimulated in response to hypoalbuminemia, low
oncotic pressure and urinary albumin loss but [25]
Krishnaswamy et al found the correlation as not
statistically significant.
There is a need of monitoring lipid profile in nephrotic
syndrome, because altered lipid profile lead to long
term cardiovascular morbidity and progression of renal
disease favouring mesangial sclerosis. It is prudent to
evaluate the lipid and lipoprotein levels early and treat
hyperlipidemia in these patients for preventive reasons.

What this study adds to existing knowledge:-long term
monitoring of serum lipid profile is essential because if
not monitored meticulously lead to further kidney
damage and longterm cardiovascular morbidity.
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