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Abstract
Background: Hypercholesterolemia, a common secondary
abnormality, is very prevalent in children with nephrotic syndrome.

laboratory

Objective: The aim of this study was to evaluate the direct relationship between
serum cholesterol and serum albumin in childhood nephrotic syndrome.

Patients and method: This cross sectional comparative study was performed
on 60 children with the age of 2 years to 8 years with nephrotic syndrome in
Department of Pediatric Nephrology, Comilla Medical College Hospital from
January 2013 to December 2013. Serum albumin and serum cholesterol was
measured by enzymatic colorimetric method. The relationship between serum
cholesterol and serum albumin was measured by Pearson’s correlation.
Results: The mean cholesterol level in cases was 240(±07) mg/dl. And mean
serum albumin level of cases was (1.88±.37)mg/dl. Pearson’s correlation test
between serum cholesterol and serum albumin level of cases were significant
(p=<0.05).
Conclusion: These results suggest that in the childhood nephrotic syndrome,
there is a negative correlation between serum cholesterol level and serum
albumin level.

Introduction
Nephrotic syndrome is the clinical manifestation of
glomerular diseases associated with heavy (nephrotic-range)
proteinuria. The triad of clinical findings associated with
nephrotic syndrome arising from the large urinary losses of
protein are hypoalbuminemia (≤2.5g/dl), edema, hyperlipidemia
(cholesterol>200mg/dl) [1]. It consists of clinical and laboratories
abnormalities common to several primary and secondary
kidney diseases, each characterized by increased permeability
of the glomerular capillary wall to circulating plasma proteins,
particularly albumin [2]. Nephrotic range of proteinuria is defined
as protein excretion of >40mg/m2/hr or a first morning protein:
creatinine ratio of >2-3:1. It occurs from 2 to 7 per 100,000
children younger than 18 years of age, and prevalence from 12 to
16 per 100,000 children3. It occurs more in children of south east
Asia where the condition is primary (idiopathic) in 95% of cases
[3,4]. Age at initial presentation also has an important say on the
disease distribution frequency, 70% of MCNS patients are younger
than 5years; 20 to 30% of adolescent patients have MCNS [5].
By definition, secondary nephrotic syndrome refers to an
etiology extrinsic to the kidney [6,7]. Approximately 90% of
children with nephrotic syndrome have idiopathic nephrotic
syndrome. Idiopathic nephrotic syndrome is associated with
primary glomerular disease without an identifiable causative
disease or drug. Idiopathic nephrotic syndrome includes
multiple histologic types: minimal change disease, mesangial
proliferation, focal segmental glomerulosclerosis, membranous
nephropathy, and Membranoproliferative glomerulonephritis [1].
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The initiating event that produces proteinuria remains unknown.
However, strong evidence suggests that INS, at least in part, has
an immune pathogenesis [8]. A circulating factor may play a
role in the development of proteinuria in INS [8]. Perhaps the
most exciting development in recent years in understanding the
pathophysiology of nephrotic syndrome has occurred in the area
of podocyte [9,10].

Apart from the podocyte and slit diaphragm, alterations in
the glomerular basement membrane also likely play a role in the
proteinuria of nephrotic syndrome [11]. The precise cause of
the edema and its persistence is uncertain. A complex interplay
of various physiologic factors, such as the following, probably
contribute [12]: Decreased oncotic pressure, increased activity
of aldosterone and vasopressin, diminished atrial natriuretic
hormone and activities of various cytokines and physical factors
within the vasa recti.
INS is accompanied by disordered lipid metabolism. The
traditional explanation for hyperlipidemia in INS was the
increased synthesis of lipoproteins that accompany increased
hepatic albumin synthesis due to hypoalbuminemia. However,
serum cholesterol levels have been shown to be independent
of albumin synthesis rates. Decreased plasma oncotic pressure
may play a role in increased hepatic lipoprotein synthesis. Also
contributing to the dyslipidemia of INS are abnormalities in
regulatory enzymes, such as lecithin-cholesterol acyltransferase,
lipoprotein lipase, and cholesterol ester transfer protein [12,13].

The mechanism for its occurrence is complex and involves
a combination of reduced clearance of lipoproteins from
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the circulations [14-18] and increased hepatic synthesis of
lipoproteins [15,16,19-21].

Most investigators have found a negative correlation between
serum albumin concentration and serum cholesterol levels
[22,23]. Some degree of correlation between lipids and serum
albumin as suggested by Thomas et al. and between lipedema and
edema by Peter et al. [24,25] generally, when edema regress, lipid
levels fall but some cases, it may continue to persist even after
the edema has disappeared. Hyperlipidemia usually observed
during the active phase of the disease and disappears with the
resolution of proteinuria. Hyperlipidemia may contribute to renal
injury. Therefore, this study was conducted to determine the lipid
abnormalities and to know any correlation exist between serum
lipid and serum albumin levels in nephrotic syndrome.
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cases and controls. Serum albumin and serum cholesterol were
measured by enzymatic colorimetric method. Data were collected
by a preformed structured questionnaire.

Data analysis and interpretation

Data were processed, calculated and analyzed using computer
software. Pearson’s correlation test done see the relation between
serum cholesterol and serum albumin. The statistical analysis
was performed using the Statistical Product and Service Solutions
version 16.0 for Windows (Figure 1).

Ethical Issue

Ethical issue was addressed duly by taking informed written
consent of parents/guardians of each patient before enrollment
and taking permission of ethical committee of Comilla Medical
College.

Patients and Method

The objective of this study was to estimate the serum
cholesterol and serum albumin and to evaluate the correlation
between serum cholesterol and serum albumin in children with
idiopathic nephrotic syndrome. It was a cross sectional study
carried out in the Department of Pediatric Nephrology, Comilla
Medical College Hospital, and Comilla during January 2013 to
December 2013. A total of 60 cases were enrolled by simple
random sampling in this study. Study population was all children
aging from 2 years to 8 years irrespective of sex with the following
inclusion and exclusion criteria.

Inclusion criteria

i. Nephrotic syndrome age from 2 years to 8 years.

ii. Child and parents were willing to give consent and blood
sample.

Exclusion criteria

I. Age less than 2 years and more than 8 years.

II. Those who had taken blood/fresh frozen plasma/albumin
transfusion.

III. Patient with liver disease.

IV. Patient with severe malnutrition.

Procedures

Nephrotic syndrome was diagnosed by history who had
generalized edema, scanty micturition, massive proteinuria,
hypoalbuminemia and hypercholesterolemia. Massive proteinuria
was diagnosed who had morning spot urinary protein creatinine
ratio more than 2, hypoalbuminemia was diagnosed who had
serum albumin level less than 2.5 gm/dl and hypercholesterolemia
was considered who had serum cholesterol more than 220 mg/
dl. Every case satisfying the selection criteria was enrolled in the
study. With all aseptic precaution, blood was taken both from

Figure 1: Relation between serum Albumin with Cholesterol of NS
children.

Results

A total of 60 nephrotic syndrome children were recruited to
this study. The mean albumin level in was 1.88(±.37) g/dl. The
mean cholesterol level was 240(±07) mg/dl.

Interpretation: Negative correlation (r = -0.27) and since
p-value=0.03 <0.05, at 5% level of sig. the test is significant. So
we can say significant correlation exist between albumin and
cholesterol of NS Children.

Discussion

The primary pathologic process that occurs in the nephrotic
syndrome is a change in the permselectivity of the glomerular
basement membrane allowing the passage into the urine of
macromolecules that are normally excluded from glomerular
ultrafiltrate. Other processes that occur should result from that
loss or from the homeostatic responses to it. In order to determine
what relationship, if any, the various interdependent processes
may have on serum lipid concentration, it is necessary to examine
the relationship between them and plasma albumin concentration
will decrease if net albumin availability resulting from increased
synthesis, decreased catabolism or both does not occur.
There were total 60 children enrolled in the study out of
these 41 males and 19 female children in the study group. In our
study, we found the inverse relation of serum total cholesterol
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with serum albumin. All studied patients had a relatively high
value of serum total cholesterol 240(±07) mg/dl and low value
of serum total albumin values 1.88(±.37)mg/dl. Comparatively
male patient with NS was more common than female which was
correlated with other workers as shown in the Table 1.
Table 1: Baseline characteristics of cases.
Characteristics

Age

NS Children (n=60)

2- 4 years (%)

29(48)

Male (%)

41(68)

5-8 years (%)

Sex

19 (32)

Weight in kg (±SD)

17.27 (±5.54)

Height in cm(±SD)

100.83(±16.00)

Scanty Micturition (%)

60(100)

Swelling of the Body (%)

60(100)

Puffiness of Face (%)

60(100)

Generalized edema (%)

60(100)

Serum Albumin in gm/dl(±SD)

1.88(±.37)

Serum cholesterol in gm/dl(±SD)

240(±07)

In this study we have found a negative correlation (r = -0.27
and p-value <0.05). This study is in confrontation of many studies
[22,23]. So we can say significant negative correlation exist
between albumin and cholesterol of NS Children. This means that
lower the albumin, higher will be the cholesterol levels (Table 2).
Some degree of correlation between lipids and serum albumin
and between lipedema and edema general, when edema regress,
lipid levels fall but some cases, it may continue to persist even
after the edema has disappeared [26,27].
Table 2: Correlation between serum Albumin with serum cholesterol.
Correlations

Albumin

Cholesterol

Pearson Correlation
Sig. (2-tailed)
N

Albumin
1

60

Pearson Correlation

-.271*

N

60

Sig. (2-tailed)

.036

*Correlation is significant at the 0.05 level (2-tailed).
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Conclusion
There is a negative correlation between serum cholesterol
level and serum albumin level in childhood nephrotic syndrome
and this study showed that lower the serum albumin level, higher
will be cholesterol level.
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