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A study of nephrotic syndrome in pediatric patients admitted in Gandhi and Niloufer hospital, Hyderabad, Andhra 
Pradesh, is presented here with special emphasis on serum protein levels and lipid profile. Out of the total cases, 
more than half were males with onset before 5 years of age. 
A definite significant inverse correlation existed between T. protein & triglycerides; albumin & triglycerides & also 
between VLDL & albumin. Hence hyperlipidemia may probably be due to proteinuria & hypoproteinemia 
(hypoalbuminemia).  
Since proteinuria is reported to control the synthesis of lipoproteins at genetic level, this has been attributed to 
increased synthesis & decreased clearance of lipoproteins mainly apolipoprotein (B). 
Although statistical difference exists, there is considerable overlap in protein excretion & hyperlipidemia. In 
conclusion, lipoprotein abnormalities in nephrotic syndrome are mainly due to loss of protein & are more 
atherogenic, so cause more morbidity than previously thought thus hyperlipidemia in nephrotic syndrome should be 
treated aggressively. 
Keyword: Hyperlipidemia, Hypoproteinemia, Nephrotic syndrome, Proteinuria. 

Abbreviation: NS – Nephrotic syndrome; Tg – Triglycerides; HDL – High density lipoproteins; LDL – Low density 
lipoproteins; VLDL – Very low density lipoproteins; IDL – Intermediate density lipoproteins; Lp – Lipoprotein; MCD – 
Minimal change disease; FSGS – Focal segmental glomerulosclerosis; MN – Membranous nephropathy; MPGN – 
Membranoproliferative glomerulonephritis 

1. Introduction
Nephrotic syndrome is the second common renal 
disorder in developing countries in children 
leading to high morbidity. Relapses at early 
school going ages adding to poor school 
performances and dropouts. Recurrent attacks 
leading to hypoproteinemia, PEM, secondary 
infections and other complications which need to 
be evaluated and treatment planned effectively. 

Nephrotic syndrome is defined as severe 
proteinuria of more than 40 mg/m2/hr and 
hypoalbuminemia with serum albumin level <2.5 
gms/dl, edema and hypercholesterolemia. But for 
practical purposes, nephrotic range of proteinuria 
is defined as urine albumin excretion of >50 
mg/kg/24 hrs, or U-Alb/U- Creatinine   ratio of 
>1000 mg/mmol, serum total protein loss >5 
gm/dl, serum albumin <3 g/dl, 
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hypercholesterolemia >220 mg/dl and with or 
without edema. 
Hyperlipidemia is an important characteristic of 
nephrotic syndrome. Elevation of plasma total 
cholesterol, or more specifically low density 
lipoprotein cholesterol, is the major lipid 
abnormality in NS, although hypertriglyceridemia 
may develop as the disorder progresses.    
The pathophysiology of nephrotic hyperlipidemia 
is complex. The prevailing view is that both 
hepatic synthesis of lipids and of apolipoproteins 
is increased, and that the clearance of 
chylomicrons and very low density lipoproteins is 
reduced. The precise contribution of increased 
lipogenesis and decreased lipid catabolism to 
hyperlipidemia and their relationship to urinary 
protein loss, hypoalbuminemia and reduced 
serum oncotic pressure remain controversial.  
Appel et al. considered that the increased hepatic 
lipogenesis may, in some way, be due to changes 
in serum albumin concentrations or plasma 
oncotic pressure; a change in viscosity at the level 
of the hepatic sinusoids could send a signal. The 
loss of urinary proteins, including lipoproteins or 
some other liporegulatory substance, could also 
trigger the hepatic synthesis of lipids. 
In most patients the nephrotic syndrome is 
accompanied by renal failure or other metabolic 
disorders such as diabetes mellitus (or both), or 
because the patients are receiving treatment, such 
as corticosteroids, that has a confounding effect 
on the lipoprotein patterns. 
There are two potential risks of elevated plasma 
lipids: atherosclerosis and progression of 
glomerular injury. Although neither of these 
complications has been proved with certainty, 
there is growing evidence that both may be long 
term consequences of nephrotic syndrome. 
Nephrotic syndrome includes a large number of 
disorders which have in common the features of 
massive proteinuria, hypoalbuminemia, edema 
and hyperlipidemia. Although proteinuria, 
hypoalbuminemia and edema are regularly seen, 
hyperlipidemia is not universally present, even in 
adults. It is always present in minimal change 
nephrotic syndrome, with 95% of children having 
serum cholesterol greater than 250 mg/dl. In other 
types, e.g., membranoproliferative 

glomerulonephritis, only 68% of children had 
cholesterol at these concentrations. 
This thesis comprises a study on relation between 
serum protein (mainly albumin) concentration 
and serum lipid levels. The aims were therefore 
to analyze further the relation between these two 
parameters and their predictive value for the 
progression of the disease. 
 
2. Material and Methods 
This study was done at Gandhi Hospital. The 
work has been approved by Human Ethical 
Group of Gandhi Hospital, Secunderabad. 
In the present study, serum protein and serum 
lipid levels were estimated in the blood samples 
of 75 patients, out of which 25 are taken as 
controls, 50 patients with nephrotic syndrome 
without complications & with no other illnesses. 
The blood samples of these patients were 
obtained from medical department and pediatric 
department of the Gandhi Hospital & Niloufer 
Hospital. Controls were from friends and well-
wishers who were personally motivated for the 
study.  
 
Criteria for Selection of Patients: 

1. All children admitted as nephrotic syndrome 
on the basis of clinical examination & 
criteria of nephrotic syndrome as Anasarca, 
Proteinuria, and Hypoproteinemia as 
essential features were included in the study. 

2. Patients are selected from both the sexes. 
3. Only those patients are selected who had no 

complications & who are not started on 
steroids. 

4. Controls are taken as group I. 
5. Patients having nephrotic syndrome are 

taken as group II. 
 
Collection of Blood Sample 

6. About 5cc of fasting blood sample was 
collected in a bottle without any 
anticoagulant, after taking the oral consent 
of the patients. In all cases, care was taken 
to prevent haemolysis of RBC. The blood 
samples were collected and these tubes sent 
to biochemistry laboratory within one hour 
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of collection and were centrifuged and 
refrigerated for storage. 

7. Serum proteins and serum albumin was 
estimated by kit method. The various 
fractions of proteins were seen by doing 
serum protein electrophoresis on Helena 
instrument. The lipid profile i.e., total 
cholesterol, triglycerides, High density 
lipoproteins, Low density lipoproteins, Very 
low density lipoproteins were estimated by 
kit method using the fasting blood sample. 

 
Total Serum Protein Estimation: Modified 
Biuret, end point assay method. 
 
 

Estimation Of Albumin: Bromocresol green, 
end point assay 
 
Serum protein electrophoresis using Helena 
electrophoretic apparatus 
Estimation Of Total Cholesterol: CHOD-POP 
method 
 
Estimation Of Triglycerides: GPO-PAP, end 
point assay method. 
 
3. Results  
In this study, 25 controls and 50 nephrotic 
syndrome patients were included. 
 

Table 1: Shows group statistics 
Group Statistics 

 Group N Mean 
Std. 

Deviation 
Std. Error 

Mean 

T. proteins 
Patients 50 5.2400 .68839 .09735 
Controls 25 7.1080 .27827 .05565 

Albumin 
Patients 50 2.0120 .55719 .07880 
Controls 25 5.3040 .53579 .10716 

T. cholesterol 
Patients 45 332.2667 34.09239 5.08219 
Controls 25 178.5200 6.16523 1.23305 

Triglycerides 
Patients 45 160.4000 9.58076 1.42821 
Controls 25 137.7600 6.91183 1.38237 

HDL 
Patients 45 38.9333 3.26413 .48659 
Controls 25 45.0800 3.82884 .76577 

VLDL 
Patients 45 32.0222 2.05038 .30565 
Controls 25 27.4000 1.44338 .28868 

LDL 
Patients 45 259.0889 35.72485 5.32555 
Controls 25 106.0400 5.92649 1.18530 

 
In the normal individuals (controls), the mean 
levels of serum total protein was 7.10±0.27 gm%. 
In nephrotic syndrome patients, the mean levels 
of serum T. Protein was significantly lower, the 
value being 5.2±0.688 gm% (p<0.001). 
Similarly the serum albumin levels in controls 
was 5.3±0.53 gm% whereas in nephrotic 
syndrome patients, it is significantly lowered, 
mean value being 2.0±0.55 gm% (p<0.001). 
Out of the 50 nephrotic syndrome patients, 45 
patients showed significant changes in lipid  

profile whereas 5 patients had normal lipid 
profile; hence these 5 values in lipid profile were 
considered outliers and not included in statistics. 
In the controls, the mean levels of serum T. 
cholesterol was 178.52±6.16 mg/dl, in nephrotic 
syndrome patients , there was significant rise in 
T. cholesterol level with mean of 332.26±34.0 
mg/dl (p<0.001). 
The mean serum triglyceride level in controls was 
137.76±6.9 mg/dl whereas in patients, it is 
significantly raised with mean value 160.4±9.58 
mg/dl (p<0.001). 
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Table 2: shows Independent sample t-Test for equality of means 
Independent Samples Test

 
t-test for Equality of Means 

t df Sig. (2-tailed) 
Mean  

Difference 

tp 
Equal variances assumed -13.011 73 .000 -1.86800 

Equal variances not assumed -16.658 70.818 .000 -1.86800 

albumin 
Equal variances assumed -24.425 73 .000 -3.29200 

Equal variances not assumed -24.750 49.836 .000 -3.29200 

tc 
Equal variances assumed 22.277 68 .000 153.74667 

Equal variances not assumed 29.399 49.021 .000 153.74667 

tg 
Equal variances assumed 10.394 68 .000 22.64000 

Equal variances not assumed 11.390 63.264 .000 22.64000 

hdl 
Equal variances assumed -7.093 68 .000 -6.14667 

Equal variances not assumed -6.775 43.431 .000 -6.14667 

vldl 
Equal variances assumed 9.968 68 .000 4.62222 

Equal variances not assumed 10.994 64.060 .000 4.62222 

ldl 
Equal variances assumed 21.192 68 .000 153.04889 

Equal variances not assumed 28.052 48.250 .000 153.04889 
 
 

Table 3: shows correlations between different parameters in nephrotic syndrome patients. 
Correlationsa 

 T. proteins T. Cholesterol Albumin Tg LDL 

T. proteins 
Pearson Correlation 1 -.031 .674** -.312* -.144 

Sig. (2-tailed)  .840 .000 .037 .347 
N 50 45 50 45 45 

T. Cholesterol 
Pearson Correlation -.031 1 .040 .222 .900**

Sig. (2-tailed) .840  .795 .144 .000 
N 45 45 45 45 45 

Albumin 
Pearson Correlation .674** .040 1 -.368* -.036 

Sig. (2-tailed) .000 .795  .013 .817 
N 50 45 50 45 45 

Tg 
Pearson Correlation -.312* .222 -.368* 1 .100 

Sig. (2-tailed) .037 .144 .013  .514 
N 45 45 45 45 45 

LDL 
Pearson Correlation -.144 .900** -.036 .100 1 

Sig. (2-tailed) .347 .000 .817 .514  
N 45 45 45 45 45 

HDL 
Pearson Correlation .038 .029 -.175 .265 -.081 

Sig. (2-tailed) .804 .849 .249 .078 .598 
N 45 45 45 45 45 

VLDL 
Pearson Correlation -.292 .253 -.362* .991** .128 

Sig. (2-tailed) .052 .093 .014 .000 .400 
N 45 45 45 45 45 
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Correlationsa

 HDL VLDL 
T. proteins Pearson Correlation .038 -.292 

Sig. (2-tailed) .804 .052 
N 45 45 

T. Cholesterol Pearson Correlation .029 .253 
Sig. (2-tailed) .849 .093 

N 45 45 
Albumin Pearson Correlation -.175 -.362* 

Sig. (2-tailed) .249 .014 
N 45 45 

Tg Pearson Correlation .265 .991** 
Sig. (2-tailed) .078 .000 

N 45 45 
LDL Pearson Correlation -.081 .128 

Sig. (2-tailed) .598 .400 
N 45 45 

HDL Pearson Correlation 1 .279 
Sig. (2-tailed)  .064 

N 45 45 
VLDL Pearson Correlation .279 1 

Sig. (2-tailed) .064  
N 45 45 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

a. group = Patients 
  
 

 
Fig 1: Correlation between serum total proteins and total cholesterol in NS patients 

Here the r value is -0.031, p=0.840; hence it is not significant. 
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Fig 2: Comparison of albumin & triglycerides in NS patients 

Here the r value is -0.368, p=0.013; hence it is significant. 
 
 

 
Fig 3: Comparison of Albumin and LDL levels in NS patients 
Here the r value is -0.036, p >0.05; hence it is not significant. 
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38.93±3.26 mg/dl which is slightly lower than in 
controls. 
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respectively. 

0

0.5

1

1.5

2

2.5

3

3.5

4

0 50 100 150 200

Triglyceride levels(mg/dl)

A
lb

u
m

in
 le

v
e
ls

(g
m

/d
l)

0

50

100

150

200

250

300

350

0 1 2 3 4

Albumin levels(gm/dl)

L
D

L
 le

v
e

ls
(m

g
/d

l)



The Pharma Innovation - Journal 

Vol. 3 No. 2 2014                                            www.thepharmajournal.com                                                   Page | 98  

However, the mean values of LDL cholesterol in 
nephrotic syndrome patients was significantly 
higher - 259.0±35.7 mg/dl when compared to 
controls -106.0±5.9 mg/dl (p<0.001). 
There was significant inverse correlation between 
serum concentration of albumin & S. triglyceride 
(p<0.05); T. protein & Triglyceride levels 
(p<0.05); VLDL & albumin (p<0.05). 
There was inverse correlation found between T. 
proteins & T. cholesterol (r = -0.031, p=0.84); T. 

protein & LDL (r = -0.144, p = 0.347); albumin 
& LDL (r = -0.036, p=0.817); VLDL & T. 
protein (r = -0.29, p=0.052); albumin & HDL (r = 
-0.175, p=0.249); LDL & HDL (R = -0.081, 
P=0.598), but are not statistically significant. 
Electrophoresis of serum onHelena 
electrophoresis demonstrated similar patterns in 
all cases including decreased serum albumin, 
increased α2 and decreased γ globulins.

 

 
Fig 4: Comparison of Albumin and VLDL values in NS patients 

Here the r value is -0.362, p < 0.05; hence it is significant 
 
4. Discussion 
Nephrotic syndrome is one of the common 
pediatric problems which still presents a 
challenge to the pediatrician regarding its 
management and indicating precise prognosis. 
Nephrotic syndrome is characterized by massive 
proteinuria, hypoalbuminemia, edema, 
hyperlipidemia & lipiduria [1]. 

In the present study, the serum T. protein and 
albumin values were decreased in nephrotic 
syndrome when compared to controls with mean 
values of T. protein -7.1±0.27 gm/dL in controls 
& 5.2±0.68 gm/dL in nephrotic syndrome. 
Similarly 5.3±0.53 gm/dL of albumin levels in 
controls, & 2.0±0.55 gm/dL in nephrotic 
syndrome.   

The serum protein electrophoretic pattern in 
nephrotic syndrome was supporting the above 
fact showing decreased albumin, increased α2, 
and decreased globulin.  
The mean total cholesterol value in nephrotic 
syndrome patients is 332.26±34.0 mg/dL and that 
of LDL is 259.0±35.7 mg/dL which is higher than 
normal. In children reported here, 
hypercholesterolemia was also due to an 
elevation of the plasma concentration of LDL. 
This is in accordance with the observations of 
Havel, Elder, and Bragdon [2] in nephrotic adults. 
In the experimentally induced nephrotic 
syndrome in the rat, studies have shown both 
increased synthesis and decreased removal of 
lipid from the plasma. Increased incorporation of 
acetate- 14 C into cholesterol has been 
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demonstrated [3, 4], and Bar- On and Shafrir have 
shown increased conversion of glucose -14 C into 
both lipids and proteins [5]. Marsh and Drabkin 
have reported an increased secretion of LDL by 
isolated perfused rat liver [6]. 

There is also evidence to favor reduced removal 
of chylomicron lipid from the plasma in nephrotic 
rats [4, 7] Few studies have been carried out in 
human subjects in recent years. There have been 
reports of reduced removal of fat from the plasma 
[8, 9], but this may merely reflect a relative 
saturation of the clearing mechanism by the high 
concentration of endogenous plasma lipids. 
In the present study, mean triglyceride level in 
nephrotic syndrome patients is 160.4±9.5 mg/dL 
which is also significantly higher than normal. 
Some patients with nephrotic syndrome are 
Normotriglyceridemic but others show a 
moderate hypertriglyceridemic picture which 
although not uniformly expressed, is associated 
with minor derangements in lipoprotein lipase & 
hepatic lipase activities [10]. 

The mean VLDL level in nephrotic syndrome 
patients in the present study is 32.0±2.0 mg/dL 
which is elevated when compared to controls. 
Usually, LDL concentrations are increased well 
above normal range, but VLDL may also be 
increased, particularly in cases of marked 
hypoalbuminemia or in presence of concomitant 
renal failure [11]. In these subjects the 
predominant increase was therefore probably in 
the, Triglycerides, VLDL & low density 
lipoproteins. In general VLDL is secreted by 
hepatocytes as a lipoprotein consisting mainly of 
triglycerides and the apolipoprotein B-100. By 
stepwise delipidation and lipid exchange VLDL 
is transformed in the plasma compartment to 
cholesteryl ester rich intermediate density 
lipoproteins and eventually into LDL. 
The mean HDL value is 38.93±3.26 which is 
slightly lower than controls. HDL have been 
reported to be either normal or decreased [12] in 
previous studies. Several authors have speculated 
about the loss of HDL in urine, which might lead 
to a secondary increase in circulating 
triglycerides, owing to decreased physiological 
lipoprotein activator apoprotein C-II in plasma [13, 

14] which is consistent with the present findings of 
high cholesterol & low HDL. 
In the present study, the distribution of 
cholesterol among plasma lipoproteins as well as 
the relation between total cholesterol & T. protein 
concentration; albumin & triglyceride levels; 
albumin & LDL level; albumin & VLDL levels 
was considered. 
A significant inverse correlation was found 
between the total triglyceride concentration & T. 
protein (r = -312, p = <0.05) in the present study. 
The lipid clearing effect of an albumin infusion 
[15] and the demonstration of lipoprotein lipase 
loss in the urine of nephrotic children [16] suggest 
that other mechanisms may play a role in the 
causation of the hyperlipidemia. 
Also a significant correlation is seen between S. 
albumin & triglyceride (r = -0.368, p <0.05); 
which is supported by previous study conducted 
by Jorge Joven et al, Jose M Simo et al. [17] who 
also showed that hypertriglyceridemic patients 
had significantly lower concentration of S. 
albumin, indicating that the increased 
concentration of S. triglyceride might be 
considered a marker of higher severity of 
nephrotic syndrome. 
Baxter, Goodman, and Havel have reported the 
association of low serum albumin and high serum 
triglyceride concentrations. The additional 
correlation between protein loss and plasma free 
cholesterol, and the rising free to esterified 
cholesterol ratio at higher triglyceride levels, 
suggest that the increasing loss of protein is 
associated. 
The loss of protein in urine leads to a rise in both 
protein and lipoprotein formation [4, 7, 18, 19]. The 
correlation found in this study between the serum 
triglyceride concentration and hypoalbuminemia 
is in accord with the present findings. 
In the present study there is also significant 
correlation between VLDL & albumin (r = -
0.362, p<0.05), and statistically insignificant 
inverse correlation between VLDL & T. protein 
in nephrotic syndrome patients (r = -0.29, p = 
0.052) which is concordant with study of Appel 
et al. [20] who reported that decreased albumin 
concentration & oncotic pressure might be related 
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to the enhanced hepatic synthesis of lipoproteins 
containing apoprotein B-100. 
There was inverse correlation found between T. 
proteins & T. cholesterol (r = -0.031, p=0.84), but 
not statistically significant in this study, which 
corresponds to the study of Jorge Joven et al., 
Jose M Simo et al. who also showed that there 
was remarkable increases in Lp (a) concentration 
observed in patients with heavy proteinuria of 
different origin [21] & parallel increase of Lp (a) 
& proteinuria in one patient who developed NS 
after renal transplantation. Moreover, the study 
provided direct evidence that proteinuria is 
directly linked to abnormal lipid profile in 
nephrotic syndrome; a direct finding concordant 
with previous reports that specific treatment of 
proteinuria may lessen these lipid abnormalities 
[22, 23].  

Present study also shows inverse correlation 
between T. protein & LDL (r = -0.144, p= 0.347) 
and albumin & LDL(r = -0.036, p=0.817), but 
statistically not significant. According to one 
study, a weak or absent correlation has been 
observed between 24 hr urinary excretion of & 
the degree of hypoalbuminemia, but the serum 
albumin concentration seems to be related to both 
qualitative & quantitative changes in serum 
lipoproteins [24, 25] which is corresponding to the 
present study. 
Thus many hypercholesterolemic patients may be 
at increased risk for atherosclerotic heart disease. 
Accumulation of atherogenic remnants should be 
considered a characteristic of the hyperlipidemia 
of the nephrotic syndrome & aggressive treatment 
to reduce proteinuria is mandatory. 
Therefore hypertriglyceridemia in the presence of 
these associated lipoprotein abnormalities may be 
associated with a higher coronary risk than the 
same hypertriglyceridemia in an otherwise 
healthy population [26]. 

Considerable effort has been devoted to the study 
of lipoprotein abnormalities in nephrotic 
syndrome patients [24, 27, 28, 29] but little is known 
about changes in IDL & Lp (a) in this condition 
[30, 31]. Reliable information about these particles 
may be especially important in view of their 
postulated atherogenicity [32, 33] & substantial 
increases might account for increased frequency 

of arteriosclerotic vascular diseases seen in these 
patients [34-36]. Moreover, the approach to 
managing hyperlipidemia in nephrotic syndrome 
is still controversial, but efforts to reduce the 
serum concentration of atherogenic particles 
seem to be prudent [37]. 
The present data lend support to the notion that 
many uncontrollable factors influence filtration of 
proteins in clinical setting. Although statistical 
difference exists, there is considerable overlap in 
protein excretion & hyperlipidemia.  Nevertheless 
the present results indicate that these protein 
studies may provide information on which to 
base, a reasonable initial evaluation & 
management of a child with nephrotic syndrome 
can be undertaken. 
In conclusion, lipoprotein abnormalities in 
nephrotic syndrome are mainly due to loss of 
protein & are more atherogenic, so cause more 
morbidity than previously thought which may 
reinforce the suggestion that hyperlipidemia in 
nephrotic syndrome should be treated 
aggressively. 
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