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                           INTRODUCTION

Hyperlipidemia one of the diagnostic criteria in nephrotic syndrome is usually 

observed during the active phase of illness and decreases with resolution of proteinuria. 

However persistent elevation of lipid fractions were observed in few studies52,94 and raise 

the question of later developing atherosclerosis and progression to chronic renal disease. 

Some studies point out  that there is a rationale in treating patients with persistently 

elevated lipid levels.10,95,67

 Our study aims to determine the proportion of various lipid fractions elevated in 

Nephrotic  syndrome  and  analyses  whether  there  is  persistent  Hyperlipidemia  after 

Remission.



Hyperlipidemia in childhood

The cholesterol levels measured in young men in their early 20s were predictive 

of the risk of developing coronary heart disease developing   3-4 decades later.

The  strongest  data  linking  factor  comes  from  Bogalosa  heart  study  and  the 

pathobiological determinants of atherosclerosis in youth research group.  These surveys 

have found significant correlations between early atherosclerotic changes, identified at 

autopsy of children and Both total and LDL cholesterol levels.

 …… Andrew M. Tershakovec and Daniel J. Rader  nelson 17 th edn

Children  at  risk  for  development  of  premature  atherosclerosis  in  adulthood 

(elevated cholesterol levels) should be identified early in life to reduce the associated 

risks  of  heart  disease.   Children  with  cholesterol  levels  greater  than  75th percentile, 

should be considered hypercholesterolemic and potentially at risk for adult heart disease.

A number  of  trials  have demonstrated that  cholesterol  reduction resulted  in  reduced 

angiographic progression of coronary disease and even modest regression in some cases.

           Plasma Lipid And Lipoprotein Levels  99

 During the first few months of life, cholesterol levels increase largely because of 



changes in LDL. Over the next 15-20 yr, in both males and females, there is little change 

in the total cholesterol level; the mean value fluctuates around 150-165 mg/dL. Mean 

LDL cholesterol levels remain slightly less than 100 mg/dL in both males and females 

during this period. 

                             HDL cholesterol levels are comparable in males and females early in 

life; they remain essentially constant in females but decline markedly in males during 

the 2nd decade to a level that is maintained through adulthood.       

                    Plasma triglyceride levels, in contrast, rise transiently in both males and 

females in the 1st year, fall to a mean of 50-60 mg/dL in the ensuing few years, and then 

rise to a mean of approximately 75 mg/dL by age 20 yr.

                        In early adulthood, there is a rise in plasma cholesterol that is almost exclusively caused 
by an increase in LDL cholesterol. The rate of increase over the next 30 yr is greater in males than in 
females. When coupled with their lower HDL cholesterol levels, this puts men at much greater risk 
than women for atherosclerotic heart disease, at least until women reach the age of menopause. 
Because of the changes in lipid levels with age, it is more appropriate to use age- and gender-specific 
percentile figures when comparing levels between individuals and over long periods rather than 
consider absolute cholesterol levels.  

PLASMA LIPOPROTEIN METABOLISM AND TRANSPORT99

Cholesterol and triglycerides are transported in the circulation in macromolecular 

complexes termed lipoproteins; the protein components of the complexes are called 

apolipoproteins. Dietary lipoproteins (chylomicrons) are formed in and secreted by the 

small intestine; VLDL is synthesized in the liver.HDL is secreted as nascent particles by 

the liver and small intestine and reach their mature form in the circulation only after 

exchange of components with other circulating lipoproteins or with tissues.



Transport of Exogenous (Dietary) Lipids.

Fatty acids (FA) and cholesterol (C) are esterified in the intestinal mucosa to form triglycerides (TG) 
and cholesteryl esters (CE), respectively. They combine with apoA and apoB-48 to form chylomicrons, 
which are secreted into the circulation. Chylomicrons undergo lipolysis in the capillary endothelium 
near adipose tissue and muscle tissue, losing TG via lipoprotein lipase (LPL), gaining apoE from HDL, 
and losing apoA and apoC to HDL. The resultant chylomicron remnants are taken up by hepatic apoE 
receptors for degradation by lysosomes. (Adapted from Havel RJ: Approach to the patient with 
hyperlipidemia. Med Clin North Am 1982;66:319.)

Pathways of VLDL and LDL metabolism in human plasma.

                



                      Triglycerides (TG) and cholesteryl esters (CE) are combined with 

apoB-100, apoC, and apoE in the liver and then secreted as VLDL, TG . VLDL undergo 

lipolysis in the capillary endothelium near adipose tissue and muscle tissue, losing TG 

via lipoprotein lipase (LPL). The resulting VLDL remnants are either converted to low-

density lipoproteins (LDL) for transport to peripheral cells via LDL receptor-mediated 

uptake or are taken up by hepatic receptors.. (Adapted from Havel RJ: Approach to the 

patient with hyperlipidemia. Med Clin North Am 1982;66:319

The role of VLDL in atherogenesis has been controversial . Some 

subpopulations of VLDL particles may have atherogenic  potential, while 

others do not . Small chylomicron remnant particles are implicated in the 

development and progression of CHD



High-Density Lipoprotein and Reverse Cholesterol Transport.  

In contrast to chylomicrons and VLDL, which are secreted into the circulation as mature 

particles, the liver and small intestine secrete HDL as nascent discoidal particles 

composed primarily of phospholipids and apolipoproteins. Nascent HDL secreted by the 

small intestine are rich in apoA-I and apoA-IV, whereas those derived from the liver 

contain predominantly apoA-I, and apoA-II.

                              Nascent lipid-poor apoA-I accepts unesterified cholesterol from 

tissues via a process that requires the ATP-binding cassette protein A1 (ABCA1), a 

cellular protein that facilitates the efflux of unesterified cholesterol and phospholipids 

from cells to apoA-1. Unesterified cholesterol in nascent HDL is esterified by the 

enzyme lecithin:cholesterol acyltransferase (LCAT), which is present on HDL, forming 

cholesteryl esters.

                                HDL cholesteryl esters may be selectively taken up by the liver via a 

hepatic HDL receptor called scavenger receptor class BI (SR-BI).         

                              Alternatively, HDL cholesteryl ester may transfer from HDL to 

VLDL and LDL by the cholesteryl ester transfer protein (CETP), after which it may be 

taken up by the liver or redistributed to peripheral tissues. Thus, HDL have two 

pathways by which they return tissue-derived cholesterol to the liver in a process that 

has been termed reverse cholesterol transport. HDL-derived cholesterol is either 

converted by the liver to bile acids or directly excreted into the bile.  



Secondary Hyperlipidemia

Most  of  the  Hypercholesterolemia  and  Hypertriglyceridemia  seen  in  clinical 

practice in children is secondary to other factors/disorders.

1. Obesity

2. Hypothyroidism

3. NEPHROTIC SYNDROME

4. Diabetis mellitus

5. Renal failure

6. Storage disease (glycogen storage, Taysach’s, Niemannpick)

7. Congenital biliary atresia and cholestasis 

8. Hepatitis, Anorexia nervosa, SLE

9. Alcohol intake, OCP pills

10.Drugs;- 13 cisretoinoic acid, thiazide diuretics, steroids, HIV protease inhibitors, 

Immuno suppressants and beta blockers

                            LITERATURE REVIEW

Nephrotic syndrome and Hyperlipidemia
Hyperlipidemia  is  one  of  the  cardinal  features  in  the  definition  of  nephrotic 

syndrome. It is generally believed that it almost always present in minimal change NS 

(MCNS) but it also can be found less frequently in other forms of nephrotic syndrome.



 Types of Hyperlipoproteinemia.

Attention has been only recently focused on the importance of defining the pattern 

of hyperlipoproteinemia, its severity and its complications.3,94 Plasma Lipoproteins are 

complexes of lipids and proteins that function to transport lipids, in a stable soluble 

form.

Neutral  fat,  Fatty  acids,  and  phospholipids  are  increased  as  markedly  as 

cholesterol.Fatty acids start to increase sooner than cholesterol levels.- Freidman  M 

Byers : Proc. Soc. Exp. Biol Med. 90 :496-499, 1955

Fat droplet deposition in renal tubules is believed to result form tubular absorption 

and  catabolism  of  lipoproteins.   Refractile  lipid  bodies  in  the  urinary  sediment  of 

nephrotic urine probably represent the excessive amount of lipoprotein excreted in the 

urine.  

- Heymann W, MakkerSp :  Prac. Pediatric : 178, 1974.

Serum total cholesterol and phospholipids levels are elevated more consistently 

than those of serum triglycerides.

  Increased levels of VLDL, IDL, and LDL are observed early in the course of 

Nephrotic  syndrome.   As  the  disease  worsens,  Triglyceride,  VLDL  levels  rise  at  a 

greater  rate than LDL  - Baxter JH, Goodman HC, Havel  RJ :  J  clinc Invest.  39 :  

455-465, 1960.

  HDL levels have been reported to be low, normal, or elevated in Nephrotic patients. 26,83,94

  HDL levels of those treated with non steroid drugs have normal limits of HDL 



cholesterol,  while those receiving the corticosteroids have higher values than control 

group …….. Nephron 1984: 37 (1): 49-53.77

It appears that elevated HDL is seen only in MCNS during relapse, but those with 

non-MCNS and persistent proteinuria tend to have a significant decrease in HDL.94

Serum total cholesterol and triglyceride levels were found to be greater than 95th 

percentile for age and sex in all patients with MCNS in relapse and those with Non 

MCNS and persistent proteinuria94.

 Degree of Hyperlipidemia.

The degree of Hyperlipidemia is also variable from one patient to another. Factors 

influencing the concentration of lipoproteins include the severity of the proteinuria, age, 

obesity,  use  of  corticosteroids,  diuretics,  β  blockers,  nutritional  state  and  degree  of 

residual renal function 95.

Mechanisms of Hyperlipidemia

            The  exact  mechanism(s)  responsible  for  the  hyperlipidemia  of  NS 

remains largely unknown.

- Most  evidence  suggests  increased  hepatic  synthesis  of 

lipoproteins as  the principal  cause.  It  appears  that  both decreased 



plasma  oncotic  pressure  and  lower  albumin  concentration,20,34 or 

decreased  plasma viscosity,92 are  stimuli  for  enhanced hepatocyte 

synthesis of lipoproteins and lipids.20,34

-  an  impaired  catabolism  due  to  decrease  in  lipoprotein lipase 

with slower removal of VLDL)90 

-  decrease  in  lecithin  cholesterol  acyltransferase,  with  reduced 

HDL  production.

- decreased LDL receptor activity and increased urinary 

       loss of HDL

       

 In the severe nephrotic state with plasma serum albumin under 2gm per dl,    HDL 
lipoproteinuria  produces a relative deficency of Lipoprotein lipase  activators ,which limits 
triglyceride clearance, aggravating the accumulation of VLDL. 

This would explain the rise of VLDL and triglyceride whenever the plasma serum 

albumin is under 2gm per dl15.

          In the mild form of NS, elevation of VLDL in the serum is due to 

overproduction  and is followed by a simultaneous increase in IDL(VLDL 

remnants) and LDL since the VLDL removal  mechanism is not saturated .26

           As the nephrotic syndrome worsens with serum albumins under 2gm per dl, the conversion 
of IDL to LDL is impaired and leads to progressive accumulation of IDL. Eventually in the more 
severe  forms , with serum albumin under 1gm per dl or in the presence of uremia, the catabolism 
of VLDL is also impaired because of the defect of lipoprotein lipase activity. As a consequence , 
triglyceride – rich VLDL and chylomicrons would accumulate in the serum whereas the 
concentration of IDL and LDL eventually may fall.26



                       In Nephrotic syndrome, VLDL and LDL are inversely related to 

HDL . It appears that the interconversation of VLDL to LDL is  affected . 

                        In addition , there are marked changes in the composition of all 

lipoprotein fractions. They contain more phospholipids and less protein than 

normal.

                        Elevation of  VLDL and LDL  is paralleled by a fall in HDL2 and 

in more severe cases ,fall in HDL3 . Since HDL is involved in the catabolism of 

VLDL , it is possible that the defect in HDL will contribute to the defective 

catabolism of VLDL and therefore, the accumulation of these lipoproteins.

 
Duration

Duration of Hyperlipidemia is also quite variable.  In many patients it is transient 

and correlates well with the activity of disease.  It is believed to be usually come down 

around 6-10 wks of disease activity,98  in others it may persist for prolonged periods.

Elevated cholesterol and LDH levels even after months or years in remission have 

been reported 94.

Studies on adults show that those Nephrotics who have persistent proteinuria have 



dyslipidemia  which  is  highly  atherogenic  and  probably  increases  the  incidence  of 

coronary heart disease. ……….. J med assoc. Thai  1993 sep 76(9). 

In a study on Indian adults, the average lipid values both in patients of nephrotic syndrome as 
well as control subjects were lower than those observed by western workers.  The HDL cholesterol 
values were significantly low in this study.44

In  a  few  studies  in  children,  prolonged  periods  of  Hyperlipidemia  even  after 

clinical  Remission  have  been   reported.   In  addition  some  of  these  children  have 

significantly altered HDL/LDL ratio.52,94 

     OTHER LIPID ABNORMALITIES
         1) Abnormal distribution of omega-6 fatty acids.  

Significantly  increased proportion of  arachidonic acid in plasma phospholipids 

and  elevated  proportions  of  linoleic  acid  in  triglycerides  of  subcutaneous  adipose 

tissue.59,93

2)Increased plasma levels of PG E2  and increased excretions of 6-keto PG F1α 

have been described in children with Idiopathic NS.24,33

3)The serum adiponectin levels during steroid – responsive nephrotic syndrome 

relapse was found to be high.

4) Apolipoprotein (a) size polymorphism is associated with Nephrotic syndrome. 

- Kidney Int 2004 Feb 65 (2)

5) IDL and Lp (a) remained above normal in Hypertiglyceridemic patients despite 



resolution of proteinuria  - Clin Chem.. 1995 Jun: 41.

The  Indian  patient  has  a  different,  dietary,  constitutional  and  genetic 

background.  Hence we undertook a study to determine the spectrum of 

lipid abnormalities in nephrotic syndrome in children.

Objective
Primary objectives:

1. To study the spectrum of Lipoprotein abnormalities in nephrotic syndrome before 

and after remission

2. To Identify patients with Hyperlipidemia even after remission.

Secondary objectives:

1. To compare the lipid levels after completing treatment with lipid levels of normal 

population

2. To find out whether lipid levels starts falling ,once urine protein becomes Nil or 

Trace.

3. To study the correlation between persistence and severity of lipid changes with 

duration of disease and frequency of relapses



                      MATERIALS & METHODS

Type of study

      Prospective, Observational study

Study population:

Children diagnosed to have Nephrotic syndrome in ICH & RC, GRH, Madurai

Study place :  Institute  of  child health and Research centre,  GRH, Madurai  medical 

college.

Duration: February 2004–Feb 2006 ( 2 years) .

Inclusion criteria

1. Children > 1 year with Nephrotic syndrome

2. Newly diagnosed as well as patients in relapse

Exclusion criteria

1. Age < 1 year

2. Family history of Hyperlipidemia  / Infantile stroke

3. Past h/o Hepatobiliary disorders, Hepatitis, RTA/CRF

4. Patients on β blockers, Retinoic acid, HIV protease inhibitors, thiazide diuretics, 



Immuno suppressants

5. Patients with storage disorders like glycogen storage,  Taysachs,  Niemann pick 

disorder 

STUDY DESIGN

      All newly diagnosed cases were admitted as Inpatients. Detailed History, thorough 

general and systemic examinations were done. The standard investigations like urine 

analysis for albumin, hyaline casts and RBC’s, 24 hour urinary protein, spot urine protein 

creatine ratio, serum protein, albumin, urea, creatine, mantoux, Xraychest, USG abdomen, 

urine c & s were done. All patients were adequately monitored with daily weight, BP, 

abdominal girth, I/O chart, and urine albumin.

    Patients previously diagnosed as nephrotic syndrome at our hospital, with relapse 

were also admitted. (i.e. during the disease activity)

 

 Three samples of blood were taken for each patient after overnight fast for serum lipid 

profile.

  I sample -> During disease activity

 II sample -> After Remission attained.

 III sample -> 2 weeks after completing steroid treatment in steroid responsive patients. 

In steroid dependent patients, sample was taken when remission was maintained with 

lowest possible dose of alternate day steroids   i.e during low dose steroid therapy.

 First sample was taken during admission. Further samples were taken during follow up 

at our Nephrology O.P., which is conducted every Monday morning 10.00- 12.00 A.M 

at the Department of Pediatrics, Govt Rajaji Hospital. Patients for whom samples to be 

taken are noted at o.p. are asked to come with over night fast and samples were taken the 



next day.

The blood samples taken were processed almost immediately, for further evaluation of 

total cholesterol(TC),triglycerides(TGL), and HDL using   specific enzymatic methods 

in 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.



                                                                                    



DEFINITION OF VARIABLES 

The definitions & treatment regimen used in this study are based on the 

recommendations of Indian Pediatric Nephrology Group, Indian Academy of 

Pediatrics.

         NEPHROTIC SYNDROME

                1) PROTEINURIA

   a.Proteinuria is considered to be in the nephrotic range                
when the urine protein is 3+/4+ on a dipstick test, or                    

    B.Spotprotein/creatinine ratio>2mg/mg, or 
 c. urine    albumin >40 mg/m2 per hr (on a timed sample).

                2) HYPOALBUMINEMIA (SERUM ALBUMIN <2.5 G/DL)     
                              

     3) HYPERLIPIDEMIA      (SERUM CHOLESTEROL >200 MG/DL)                      
           

                4) EDEMA
  

       Table: 1 Definitions 
                                

Remission 
Urine albumin nil or trace (or proteinuria <4 mg/m2/h) for 3 consecutive 
days 

Relapse 
Urine albumin 3+ or 4+ (or proteinuria >40 mg/m2/h) for 3 consecutive days, 
having been in remission previously 

Frequent relapses 
Two or more relapses in six months of initial response, or more than three 
relapses in any twelve months 

Steroid dependence Two consecutive relapses when on alternate day steroids or within 14 days of 
its discontinuation 

Steroid resistance Absence of remission despite therapy with 4 weeks of daily prednisolone in a 
dose of 2 mg/kg per day



TREATMENT REGIMEN 

TREATMENT OF INITIAL EPISODE

                            The Expert Group recommends that the initial episode be treated with 

prednisolone administered in a dose of 2 mg/kg (maximum 60 mg) in two-three divided 

doses daily for six weeks, followed by 1.5 mg/kg (maximum 40 mg) as a single morning 

dose on alternate days for the next six weeks. Treatment with prednisolone is then 

discontinued. Cortico-steroids should preferably be administered after meals.

TREATMENT OF RELAPSE 

The patient should be examined for infections, which are treated before initiating 

corticosteroid therapy. Prednisolone is administered in a dose of 2 mg/kg/day (single or 

two divided doses) until urine protein is trace or nil for 3 consecutive days, or for two 

weeks. Subsequently, prednisolone is given in a dose of 1.5 mg/kg on alternate days for 4 

weeks,and then discontinued. The usual duration of treatment for a relapse is thus 5-6 

weeks. Prolongation of therapy is not necessary for patients with infrequent relapses (see 

below). 

In case the patient is not in remission despite two weeks treatment with daily 

prednisolone, such treatment might be extended for two more weeks. Patients requiring 

daily corticosteroid therapy for more than 2 weeks, to induce remission, should be 

referred to a pediatric nephrologist for evaluation. 



                                                       Prednisolone 2mg/kg daily for 6 weeks
                                                       1.5 mg/kg alternate day for  6 weeks

               
              

   

First  Episode Of Nephrotic Syndrome 
Absence Of Hematuria, Hypertension, azotemia

Infrequent relapses
Frequent Relapses
Steroid Dependence

Steroid  Resistance

Refer For Evaluation
Define therapy based on 
renal biopsy findings

Refer For Evaluation
Alternate Day 
Prednisolone    To 
Maintain Remission
Assess Steroid Threshold

Prednisolone 2mg/kg  daily 
until remission , then 1.5 
mg/kg alternate days for 4 
weeks

Threshold < 0.5 mg/kg on 
alternate days

Threshold >0 .5 mg/kg on 
alternate days or steroid 
toxicity

Alternate day prednisolone for 
9-18 months

Levamisole 
Cyclophosphamide 
Cyclosporine A



                             RESULTS AND ANALYSIS

      Total no. of patients enrolled  = 70

      No of patients excluded from the study  = 5

      The Total number of patients included in the study  = 65 .

        Boys =40  and  girls = 25. 

       Steroid responsive = 53  (19 Girls + 34 boys) 

       Steroid dependent = 12   ( 6 girls + 6 boys).

        Table: 2

         AGE  DISTRIBUTION            

 

I. STEROID RESPONSIVE PATIENTS

         age Steroid 
responsive

Steroid.dependent

        1-4 yr 12 3

      5-9 30 5

  10-12 11 4



Table: 3

Mean Cholesterol Values Before, during and After Treatment in various age 
groups 

Total 

Cholest

erol

Before Treatment During treatment After treatment
Mean S.D. 'p' Mean S.D. 'p' Mean S.D. 'p'

Age 

Group

1-4 443 89
5-10 381 106
10-12 417 128
Total 402 109

0.2048 336 94
250 69
294 84
278 84

0.0317 144 17
142 18
140 29
142 20

0.7102

Sex
Male 395 92

Female 414 136
0.7951 279 75

275 100
0.3920 145 14

137 28
0.0122

Neither age nor sex has got, statistically significant impact on the total cholesterol level before 
treatment .But there is significant difference in the total cholesterol level in the various age groups 
during treatment,with 1-4 yr age group having high mean levels. There is significant difference in the 
total cholesterol levels between males and females after treatment i.e . males have higher mean total 
cholesterol values than females after treatment.

Table: 4

Mean TGL Values Before, During And After Treatment in steroid 
responders in various age groups

TGL Before Treatment During treatment After treatment
Mean S.D. 'p' Mean S.D. 'p' Mean S.

D.

'p'

Age 

Group

1-4 373 50
5-10 345 139
10-12 338 87
Total 349 115

0.7797 254 69
178 64
227 73
204 73

0.0049 98 31
101 23
88 23
98 25

0.1026

Sex
Male 351 104

Female 347 137
0.9704 198 66

214 86
0.5343 97 25

99 26
0.7877



Neither age nor sex has got, statistically  significant impact on the TGL level 

before treatment and after treatment. But there is significant difference in the TGL level 

in the various age groups during treatment.

Table: 5

Mean HDL Values Before, During and After 

Treatment In Steroid Responders in various age groups

                        
                                                 

HDL Before Treatment During treatment After treatment
Mean S.D. 'P' Mean S.D. 'P' Mean S.

D.

'P'

Age 

Group

1-4 41.6 3.4
5-10 42 5.6
10-12 41.4 2.8
Total 41.8 4.7

0.9498 43 4.1
42 2.4

45.5 16
42.9 7.6

0.8835 43.9 4.2
42.3 3.3
41.9 3.4
42.5 3.5

0.3598

Sex
Male 42.2 5.4

Female 41.2 3.0
0.6604 41.6 3.3

45.3 11.8
0.181 42.9 3.0

41.8 4.3
0.1164

There exists  no significant relationship between age & HDL levels and sex & 



HDL levels in before, during and after treatment.



Table:  6

Mean VLDL Values Before, During and After Treatment In Steroid 
Responders in various age groups

VLDL Before Treatment During treatment After treatment
Mean S.D. 'p' Mean S.D. 'p' Mean S.

D.

'p'

Age 

Group

1-4 74.5 10.1
5-10 69.1 27.5
10-12 67.4 17.2
Total 69.9 22.8

0.8168 49.5 10.1
35.4 12.9
47.1 17.9
40.8 14.8

0.0041 19.7 6.1
20.8 6.9
18 4.7
20 6.3

0.18

Sex
Male 70.2 20.4

Female 69.4 27.2
0.9630 40.5 14.7

41.2 15.3
0.8455 20.4 5

19.8 7.1
0.2724

Neither age nor sex has got, statistically  significant impact on the VLDL level 

before treatment  and after  treatment.But  there is  significant  difference in the VLDL 

level in the various age groups during treatment.

Table: 7 

Mean LDL values before, during and after treatment In Steroid Responders in 
various age groups



                      

LDL Before Treatment During treatment After treatment
Mean S.D. 'p' Mean S.D. 'p' Mean S.

D.

'p'

Age 

Group

1-4 327 93
5-10 262 97
10-12 295 152
Total 282 111

0.2105 228 98
167 66
234 63
194 79

0.015 80.8 19.

2
80.5 22.

7
81 27.

5
80.7 22.

6

0.9807

Sex
Male 275 96

Female 295 135
0.7455 200 78

183 81
0.2578 83 12.

7
76.5 34

0.0286

Neither age nor sex has got, statistically significant impact on the LDL levels before 
treatment .But there is significant difference in the LDL  level in the various age groups during 
treatment ,with 1-4 yr, 10-12 yr having high mean levels. There is significant difference in the LDL 
levels between males and females after treatment,with males having higher mean levels.

Table: 8 

Lipid Profile before and during treatment in 
steroid responders



Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mean S.D.

Before 

Treatment

402 109 349 115 41.8 4.7 69.9 22.8 282 111

During 

Treatment

278 84 204 73 42.9 7.6 40.8 14.8 194 79

'p' value 0.0001 0.0001 0.0805 0.0001 0.0001

Statistically significant difference exists in the total cholesterol, TGL, VLDL and LDL levels 
before treatment and during treatment. HDL levels do not have significant difference

Table: 9  

Lipid Profile before and after treatment in steroid   responsive patients



Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mean S.D.

Before 

Treatmen

t

402 109 349 115 41.8 4.7 69.9 22.8 282 111

After

Treatmen

t

142 20 98 25 42.5 3.5 20 6.3 80.7 22.6

'p' value 0.0001 0.0001 0.0805 0.0001 0.0001

Statistically significant difference exists in the total cholesterol, TGL, VLDL and LDL 

levels before treatment and after treatment. HDL levels do not have significant difference

Table: 10 

Lipid Profile During and after treatment in steroid responders



Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mean S.D.

During 

Treatmen

t

278 84 204 73 42.9 7.6 40.8 14.8 194 79

After 

Treatmen

t

142 20 98 25 42.5 3.5 20 6.3 80.7 22.6

'p' value 0.0001 0.0001 0.7718 0.0001 0.0001

Statistically significant difference exists in the total cholesterol, TGL, VLDL and LDL levels 
before treatment and after treatment HDL levels do not have significant difference

Table: 11

Lipid Profile after treatment in steroid responders and Normal Indian 
children

                                             



Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
After 

Treatment

142 20 98 25 42.5 3.5 20 6.3 80.7 22.6

Normal 

population 

(Indian 

value)

134.5 27.1 91.1 29.9 34.8 13.1 80.1 21.7

'p' value 0.1172 0.8618 0.0002 0.6846

There is no statistically significant difference in the total cholesterol, TGL and 

LDL levels of the patients after treatment from the Normal population levels (Indian 

Value). But the values of HDL are significantly higher than the normal Indian Value for 

the patients after treatment.

  

   

  II. Lipid Profile of Steroid Dependant Patients

Table: 12

Lipid Profile  During Relapse(Before Treatment) And  Remission 
(II)Sample In Steroid Dependent Patients



Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mea

n

S.D.

Before 

Treatment

566 146 492 233 41.3 3.4 97.5 46.9 401 140

During 

Treatment(II) 

SAMPLE

284 113 198 152 42.2 5.2 39.8 31 195 99

'p' value 0.0003 0.0007 0.8607 0.001 0.0008

Statistically significant difference exists  in the total cholesterol, TGL, VLDL and 

LDL levels before treatment and during treatment. HDL levels do not have significant 

difference.



Table: 13

Lipid Profile During relapse and after prolonged remission (III sample) 

in steroid dependent patients

                                         

Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mean S.D.

Before 

Treatmen

t

566 146 492 233 41.3 3.4 97.5 46.9 401 140

After 

prolonged 

remission 

(iii) 

sample

289 92 212 76 42.8 3.4 42.3 14.2 213 80

'p' value 0.0004 0.0007 0.2905 0.0007 0.0016

Statistically significant difference exists in the total cholesterol, TGL, VLDL and 

LDL levels before treatment and after prolonged remission IIIsample .HDL levels do not 

have significant difference



Table: 14

Lipid Profile During (II sample) and after prolonged remission (III 

sample) in steroid dependent patients

  Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mea

n

S.D

.

Mea

n

S.D

.

Mea

n

S.D. Mean S.D.

During 

Treatmen

t II 

sample

284 113 198 152 42.2 5.2 39.8 31 195 99

After 

prolonged 

remission 

III sample

289 92 212 76 42.8 3.4 42.3 14.2 213 80

'p' value 0.5636 0.1659 0.2333 0.1331 0.2853

There is no statistically significant difference in the total cholesterol, TGL,HDL,VLDL 

and  LDL  levels  of  the  patients  during  treatment  and  after  prolonged  remission  III 

sample.



Table: 15

Comparison of mean lipid values of Steroid responsive and 

Steroid dependant patients after treatment( III SAMPLES)

Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Steroid 

responsive

142 20 98 25 42.5 3.5 20 6.3 80.7 22.6

Steroid 

dependant

289 92 212 76 42.8 3.4 42.3 14.2 213 80

'p' value 0.0001 0.0001 0.9724 0.0001 0.0001

There is a statistically significant difference in the total cholesterol,  TGL,VLDL 

and LDL levels of the Steroid responsive and Steroid dependant patients after treatment. 

But there exists no significant difference in HDL values.



Table: 16 

Comparison of mean lipid values of Steroid dependant patients after 

treatment ( III sample)from Normal Indian population 

Total 

Cholestero

l

TGL HDL VLDL LDL

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Steroid 

dependant

289 92 212 76 42.8 3.4 42.3 14.2 213 80

Normal 

Indian 

values 

134.5 27.1 91.1 29.9 34.8 13.1 80.1 21.7

'p' value 0.0001 0.0001 0.0287 0.0001

There is  statistically significant difference (ie increase)  in the total cholesterol, TGL,HDL and 
LDL levels of the Steroid dependant patients from the Normal population levels (Indian Value) after 
treatment.

                   

   Table: 17 

Percentage of Children exceeding recommended limits of intervention after 
treatment.



In steroid responsive 
patients only 1% were 
found to have elevated 
total cholesterol level & 
2% had elevated TGL & 
LDL  levels. In steroid 
dependent patients 100% 
patients have elevated 
total cholesterol & LDL 
levels. 83.3% patients 
have elevated TGL levels. 

 DISCUSSION

                     Total number of patients enrolled in the   present study was  seventy .Three 

patients were excluded from the study, as they had irregular follow up and treatment. 

Two patients were found to be steroid resistant and remission achieved in them  with 

I.V. cyclophosphamide , oral  prednisolone , A.C.E. inhibitors, and one of them  was 

treated with atorvostatin started by the nephrologist. Due to multiple factors ( drugs ) 

affecting lipid levels and a small subset,  these patients were also excluded from the 

study. 

     Hence totally five patients were excluded from the present study.

The Total number of patients included in our study was 65 out of which 40 were boys 

and 25 were girls. 53 patients were found to be steroid responsive (19 Girls + 34 boys) 

and twelve patients were found to be steroid dependent.  ( 6 girls + 6 boys).

Parameter STEROID 
RESPONSIVE 
children (N= 53)

STEROID 
DEPENDENT 
CHILDREN
(N= 12)

No % No %
Total Cholesterol 

> 200

1 1.9 12 100

TGL >150 2 3.8 10 83.3
HDL < 20 NIL - Nil
LDL > 130 2 3.8 12 100
TGL / HDL > 5.5 NIL - 3 25
LDL / HDL > 4.9 NIL - 5 41.6



Male to female ratio in the present study is 1:6:1.  The sex ratio in other studies range 

from 1.7 to 2.1.97,98. The Male to female ratio in steroid responsive cases is 1.78:1 & in 

steroid  dependent  cases  it  is  1:1  in  the  present  study.  Females  are  found  to  have 

relatively more complications than males in our study.

In our study, all the 5 lipid fractions, Total, TGL, HDL, VLDL, LDL were found 

to be elevated in both steroid responsive as well steroid dependent groups during disease 

activity. This is in contrast to other studies reporting only       Hypercholesterolemia, 

hypertriglyceridemia     – Nephron 1984 : 37 (1) 49-53.77  On the other hand, HDL levels 

have been reported to be low, normal or elevated in Nephrotic patients. 26,83,94.  European 

J. Clin  Invest. Gherardi E. et al.26, Vass VJ et al 83,  Zilleruelo, et al 94, J med thai, 1993.

Serum total  cholesterol,  TGL,  VLDL,  LDL,  Levels  were  found  to  be  >  95th 

percentile for age and sex in all patients of steroid responsive with relapse and in steroid 

dependent cases in the present study.  

          Zilleruelo, et al :  reported Total TGL levels > 95th percentile for age and 

sex in all patients with  MCNS and in those with persistent proteinuria,  but not for 

VLDL & LDL.94



AGE 

                      Most of the patients in our study belonged to 5-10 year age group.( school 

going age group).This may be due to the inclusion of relapse cases  also in the study. 

These patients had their first episode during the preschool age group.        

   

    Comparing  the  three  samples,  in  the  present  study  a  significant  difference  was 

observed between various age groups for levels of Total cholesterol, TGL, VLDL, and 

LDL  during  Treatment  (II  sample).  Mean  values  were  found  to  be  high  in  1-4  yr 

followed by 10 –12 yr age group than 5-10 yr age group. No significant difference was 

observed  among  age  groups  during  Relapse  /  Disease  activity  (I  sample)  and  after 

treatment (III samples). HDL levels have no significant difference among age groups.

SEX 

               A significant difference in mean levels of total cholesterol and  LDL was 

observed between males& females (males> females) in the third sample only  (ie. After 

treatment).  The higher LDL levels contributed to the higher total cholesterol observed . 

No sex difference observed among before (I) and during treatment( II sample) in steroid 

responsive patients.



  

Degree of Hyperlipidemia 

The mean cholesterol values before treatment (during relapse) in the present study 

was found to be  Total  402 + 109, TGL  349 + 115, HDL 41.8 + 4.7,   VLDL 69.9 + 

22.8, and LDL 282 + 111.   

   Zillerueloa et al,94   have reported in NS during relapse, a mean  total cholesterol 354 

mg/dl and mean TGL  249 mg/dl. comparing these values our mean values were found 

to be high.

Nipponshi reported a mean total cholesterol level of 401 + 174. in  adults, 

which is similar to our study.

In steroid dependent / frequent relapsers, the mean values of cholesterol in our 

study was Total 566  + 146, TGL  492  + 233,  HDL  41.3  + 3.4, VLDL 97.5  + 46.9, 

LDL 401 + 140 during relapse.

Zilleruelo et al 94 reported a mean total cholesterol 557 mg / dl and Trighyceride 

values 620 mg / dl respectively in Non –MCNS persistent proteinuria.

Duration 

In our study, hyperlipidemia is found to be transient in steroid responsive patients 

and the mean values were found to come to levels,  normal to Indian children.  The 

approximate duration is 8-14 weeks.  Because we took the third sample 2 weeks after 

completing treatment ,   sample was taken around 14 weeks for new cases and 8 weeks 



for relapses cases as per treatment protocol.

In steroid dependent / frequent relapsers, the mean values of all the fractions of 

cholesterol were found to be persistently high even when remission maintained with low 

dose  steroid  therapy.   Hence  even  in  prolonged  remission,  (ie.  No  proteinuria  ) 

Hyperlipidemia persists after 3-4 months of steroid therapy.

The  HDL level  in  both  the  groups  (steroid  responsive  & steroid  dependent  / 

Frequent Relapsers) does not differ significantly.  The mean HDL levels were found to 

be slightly elevated when compared to levels of Normal Indian children in our study. 

This is similar to another study reported by Sokolouskaya IV et al.  Nephron 1984 : 37 

(1) : 49-53.

Table: 18

Comparison with Normal population :

The Individual patient values after completing Treatment (III sample) of steroid responders 
were compared to the cut off levels recommended for intervention.

% of patients exceeding 

Recommended cut off 

levels for

Cut off levels used

Western 

children64

Indian2 

children

Western64 

children

Indian2 

children



Total 

cholesterol

1  (1.9%) 1 (1.9%) > 200 >190

TGL 19 2 (3.8%) > 95th 

percentile for 

age & sex

> 150

LDL 2 2 (3.8%) > 130 > 130
HDL - - - < 20

In our study, about 1.9% of children after treatment was found to have elevated 

total cholesterol  > 200 &  3.8% of children have elevated TGL  > 150 and LDL > 130 

when compared to Normal Indian children.

When compared to western Recommended levels64, more number of patients (i.e. 

19patients) have elevated TGL levels  > 95th percentile.  This is because the TGLs levels 

in reported studies of normal Indian Children itself  found to be higher than western 

population.2,64

The Two steroid responsive patients who have elevated Total, TGL, LDL levels at 

the third sample in our study were followed up and the samples were repeated 4 weeks 

after  III  sample.   These  new  levels  were  found  to  be  Normal  (ie.  Less  than  the 

recommended levels of interventions.

Hence,  in  our  study,  the hyperlipidemia in steroid responsive nephrotic 

children  comes to Normal (100%) in 12-14 weeks after completing treatment .

Steroid dependent patients :



All the steroid dependent / frequent relapses (100%)  in remission were found to 

have  elevated  lipid  levels  greater  than  the  recommended  limits  for  Intervention  as 

mentioned above.

      LIMITATIONS OF THE STUDY

1. Our study is  concerned with levels of various proportions of                                      

Lipoproteins in nephrotic syndrome. The various other                                   abnormal 
lipids like free fatty acids, phospholipids, and prostaglandins were not studied.

2.  The enzymatic studies like levels of lipoprotein lipase, LCAT – proposed 

mechanisms involved in hyperlipidemia were not studied due to limitation 

of resources.

3. The  exact  duration  of  hyperlipidemia  can’t  be  documented  as  it  needs 

multiple  weakly  samples  since  there  is  an  individual  variation  in  the 

duration of hyperlipidemia in nephrotic patients.

4. The  effect  of  steroid  as  a  separate  cause  of  hyperlipidemia  was  not 

evaluated in this study.



5. Hyperlipidemia in steroid resistant patients was not studied since remission 

is achieved in them with nonsteroid drugs, ace inhibitors and to study their 

effect on lipid profile , needs further studies . As Statins were started on 

these patients they were excluded from the study.

6. The  Various  Changes  in  the  composition  of  lipids  and  their  effect, 

documented in few other  studies could not  be done due to limitation of 

resources.

7. There is only one study available for normal lipid levels in Indian Children. 

In  our  study  HDL levels  found  to  be  elevated  when  comparing  Indian 

children. This needs further evaluation.

8. We have  not  done  normal  lipid  levels  in  children  in  our  region due  to 

limited resources.

                      



                    CONCLUSION 

The  following  conclusions  are  drawn  from  the  observations  of 

present study.

1. During disease activity  /  relapse,  all  the lipid fractions (Total,  TGL, HDL, 

LDL,  VLDL  were  elevated  in  all  of   both  steroid  responsive  and  steroid 

dependent patients.  

2. No significant  difference in  lipid levels  was observed between various age 

groups before and also after treatment.   Total cholesterol, LDL levels were 

found to have significant difference between males & females , after treatment, 

with males having higher mean values than females.

3. The mean total cholesterol, TGL, HDL, VLDL, LDL, values were found to be 

elevated  during  relapse  /  I  episode  and  started  decreasing  once  Remission 

attained.

4. In steroid responsive patients these mean values decrease further and reaches 

normal Indian children values except HDL which was found to be elevated. 

5. But the mean HDL levels were found to be elevated both during relapse and 

after treatment when compared to normal Indian children.2  Hence HDL levels 

were not found to be altered  in steroid responsive nephrotics.

6. In  steroid  dependent  patients,  lipid  values  elevated  during  relapse,  started 

decreasing once remission attained, but found to be persistently high even after 

prolonged remission with low dose steroid therapy.   All  the fractions were 



found to be elevated comparing normal Indian children.

7. The mean values of total  cholesterol,  TGL, VLDL, LDL were found to be 

higher in Frequent relapser  / steroid dependent patients than steroid responsive 

both during disease and Remission. But the HDL value does not significantly 

differ  between  these  two  groups.  These  high  values  needs  intervention  in 

steroid dependent / frequent relapsers.

Hence the degree of hyperlipidemia correlates with duration of 

disease and frequency of relapse.

8. 100% of steroid responsive patients have levels with in the recommended cut 

off limits for Indian children 12-14 weeks after completing steroid treatment.

9. Initial  elevated levels  observed in Third samples of  2 patients  which when 

repeated comes to normal indicates an individual variation in the duration of 

hyperlipidemia.

10. The  TGL levels  in  our  patients  were  found to  be  high  when  compared  to 

Western population, but was normal when compared with reported studies on 

Indian Children.

11. In steroid dependent / frequent relapsers, persistent hyperlipidemia observed 

even after prolonged remission.  These children should be further followed, 

monitored and diet, exercise therapy should be given as initial intervention.

                                         RECOMMENDATIONS



1. Based  on our  study,  a  routine  screening  of  lipid  profile  in  all  cases  of 

steroid responsive patients  cannot  be recommended considering the cost 

effective factor.

2. We recommend a routine lipid profile screening in all frequent relapsers 

and  steroid  dependent  nephrotic  syndrome  patients  after  prolonged 

remission.

3. At present, Diet Therapy, physical activity and weight management along 

with  Treatment  of  the  disease  can  be  recommended  in  these  persistent 

hyperlipidemic patients.

4. Since few percentage of patients (3.8%) found to be hyperlipidemic at III 

sample  in  steroid  responsive  patients,  we  recommend  studies  at  other 

tertiary centers for confirmation of duration of hyperlipidemia.

5. Further more, Since regular follow up is necessary in all nephrotic patients, 

a separate pediatric nephrology clinic should be conducted in every tertiary 

care  centre  particularly  in  teaching  hospitals  and  also  in  district  head 

quarters hospital.

6. A universal protocol should be used to diagnose, treat all these patients.

7. Further  studies  are  needed  to  study  the  efficacy  of  drugs  lowering 

cholesterol  levels  in  children  to  confirm safety  and  efficacy.  In  steroid 

dependent and steroid resistant cases.

8.  Further  studies  are  recommended  in  nephrotic  children  treated  with 



nonsteroid drugs to identify the drug effects on lipid levels.

 BIBLIOGRAPHY

       



1. AMERICAN ACADEMY OF PEDIATRICS: PEDIATRICS Vol. 101 No. 1 January 1998, 
pp. 141-147  Cholesterol in Childhood Committee on Nutrition .

2. Anita khalil,sanjeev gupta,anjali madan ,mallika venkatesan Lipid profile norms 

in indian children . Indian pediatrics volume 32 nov 1995.

3. Appel GB, Blum CB, Chien S, et al : The hyperlipidemia of the nephrotic 

syndrome : Relation to plasma albumin concentration, oncotic pressure, and 

viscosity. N Engl J Med  312 : 1544 – 1548, 1985.

4.  Arije A, Erasmus RT, Anjorin SA.,  Plasma lipids and lipoprotein-cholesterol 

distribution in nephrotic syndrome patients during short term high dose steroid 

treatment. Cent Afr J Med. 1993 oct;39(10):211-5. 

5. Attman PO, Alaupovic P, Samuelsson O.,  Lipoprotein abnormalities as a risk 

factor for progressive nondiabetic renal disease. Kidney Int Suppl. 1999 

Jul;71:S14-7. Review. 

6. Attman PO, Samuelsson O, Alaupovic P.Baxter JH : Hyperlipoproteinemia in 

nephrosis.  Arch. Intern Med 109 : 742 – 754, 1962.

7. Baxter JH, Goodman HG, Havel RJ : Serum lipid and lipoprotein alterations in 

nephrosis. J Clin Invest 39: 455-465, 1960.

8. Bhandari B, Mandowara SL.  Lipoprotein profile in nephrotic syndrome. 

IndianPediatr.1980May;17(5):416-9.

9. Bosch Banyeras JM, Frison J, Salcedo S, Moraga F. Primary 

hyperlipoproteinemia in childhood (author's transl)]An Esp Pediatr. 1981 

Apr;14(4):264-6. Spanish.



10. Brent Lee Lechner, Detlef,Sandra,: The Risk Of Cardiovascular Disease In 

Adults Who Have Had Childhood Nephrotic Syndrome. Pediatric Nephrology 

Vol 19,No.7,July 2004 P744-748.

11. Buckley MM, Goa KL, Price AH, Brogden RN., ,       Probucol.     A 

reappraisal of its pharmacological properties and therapeutic use in 

hypercholesterolaemia.Drugs.1989Jun;37(6):761-800.Review.

12.   Buyukcelik M, Anarat A, Bayazit AK, Noyan A, Ozel A, Anarat R, 

Aydingulu H, Dikmen N.,  The effects of gemfibrozil on hyperlipidemia in 

children with persistent nephrotic syndrome. Turk J Pediatr. 2002 Jan-

Mar;44(1):40-4.  

13. Carlos Brotonsa,  Aida Riberaa, Worldwide distribution of blood lipids and lipoproteins in 
childhood and adolescence: a review study a Unit of Clinical Epidemiology, Cardiology 
Department, Hospital General Universitari Vall d'Hebron, Pg. 119-129, 08035 .

14. Carvalho ACA, Colman RW, Less RS :  Platelet function in 

hyperlipoproteinemia, N Engl J Med 290 : 434 – 438, 1974.

15. Chan MK, Persand JW, Randial L, et al : Hyperlipidemia in untreated 

nephrotic syndrome : Increased production or decreased removal ? clin Chim 

Acta 117 : 317-323, 1981.

16. Curry RC, Jr, Roberts WC : Status of the coronary arteries in the nephrotic 

syndrome : Analysis of 20 necropsy patients aged 15 to 35 years to determine 

if coronary atherosclerosis is accelerated.  Am J Med 63 : 183-192, 1977.

17.  David gitlin, cornwell, nakasato,oncley,Hughes and janeway Studies on the 

metabolism of plasma proteins in the nephrotic syndrome. II lipoproteins.



18. Diagnosis and classification of dyslipidemia in renal disease.Blood Purif. 

1996;14(1):49-57. Review.

19.  Dirican M, Tas S, Sarandol E, Tokullugil HA., , Susceptibility of non-HDL 

fraction to oxidation in experimental nephrotic   syndrome. Kobe J Med Sci. 

1998 Dec;44(5-6):235-45. 

20. Dixit VM, Hettiaratchi ESG :  The mechanism of hyperlipidemia in nephrotic 

syndrome. Med Hypoth 5: 1327-1133, 1979.

21. DS Freedman, SR Srinivasan, JL Cresanta, LS Webber and GS Berenson Cardiovascular 
risk factors from birth to 7 years of age: the Bogalusa Heart Study. Serum lipids and 
lipoproteins Department of Medicine, Louisiana State University Medical Center, New 
Orleans. 

22. Ferrara P, Ruggiero A, Pulitano S, Vacca P, Venuti L, Salvaggio E. [Lipid 

metabolism and atherosclerosis risk in renal diseases in pediatric age] Minerva 

Pediatr. 1998 Dec;50(12):513-8. Review. 

23. Friedman M, Byers S : Role of hyperlipidemia in genesis of 

hypercholesterolamine.  Proc soc Exp Biol Med  90 : 496-49, 1995.

24. Garin E, Sausville PJ, Richard G : Plasma prostaglandin E2 concentration in 

nephrotic syndrome. J Pediatr 103 : 253-256, 1983.

25. Gherardi E, Calandra S.Plasma and urinary lipids and lipoproteins during the 

development of nephrotic syndrome induced in the rat by puromycin 

aminonucleoside.Biochim Biophys Acta. 1982 Feb 15;710(2):188-96.

26. Gherardi E, Rota E, Calandra S et al : A relationship among the concentrations 

of serum lipoproteins and changes in their chemical composition in patients 



with untreated nephrotic syndrome.  Eur J Clin Invest 7 : 563-570, 1977.

27. Grone EF, Walli AK, Grone HJ, Miller B, Seidel D., The role of lipids in 

nephrosclerosis and glomerulosclerosis.Atherosclerosis. 1994 

May;107(1):1-13. Review. 

28.  Grone HJ, Walli AK, Grone EF.,  Arterial hypertension and hyperlipidemia as 

determinants of glomerulosclerosis. Clin Investig. 1993 Oct;71(10):834-9. 

Review. 

29. Hara M, Higuchi A, Tanizawa T, Suzuki Y, Okada T.Calandra S, Tarugi P, 

Ghisellini M, Gherardi E.Plasma and urine lipoproteins during the 

development of nephrotic syndrome induced in the rat by adriamycin. Exp Mol 

Pathol. 1983 Dec;39(3):282-99.

30. Heymann W, Makker SP :  The nephrotic syndrome. Prac Pediatr 3 : 1-18, 

1974 hyperlipidemia.  Res Staff physician 32 : 78-88, 1986.

31. International study of Kidney disease in children (ISKDC) :  Nephrotic 

syndrome in children : Prediction of histopathology from clinical laboratory 

characteristics at time of diagnosis. Kidney Intern 13 : 159-165, 1978.

32. Jain PK, Arora RC, Agarwal N, Garg RK, Arora S, Gurbaxani RK,  Sharma 

D.,   Dietary cholesterol induced changes in lipid                       profile in 

patients with nephrotic syndrome and chronic renal failure. J Assoc Physicians 

India. 1991 Oct;39(10):751-3. 

33. Januszewicz P, Ignetorska H :  Abnormal prostaglandin excretion in children 



with minimal change nephrotic syndrome. Prostaglandins Med. 7 : 149-155, 

1981.

34. Jensen H.Plasma protein and lipid pattern in the nephrotic syndrome.Acta Med 

Scand. 1967 Oct;182(4):465-73. 

35.  Jose M.P.Silva, Eduardo A.Oliveira, Viviane S.P.Marino, Premature Acute 

Myocardial Infarction In A Child With                  Nephrotic   Syndrome 

.Pediatric Nephrology Vol 17,No 3,                              March 2002 169 –172.

36. Joven J, Villabona C, Vilella E.Pattern of hyperlipoproteinemia in human 

nephrotic syndrome: influence of renal failure and diabetes mellitus.

37. Kallen RJ, Byrnes RK, Aronson AJ et al : Premature atherosclerosis in a five 

year old with corticosteroid refractory nephrotic syndrome. Am J Dis Child 

131 :  976-980, 1977.

38. Karabina SA, Pappas H, Miltiadous G, Bairaktari E, Christides D, Tselepis A, 

Elisaf M, Siamopoulos K.,   Compositional lipoprotein changes and low-

density lipoprotein susceptibility to oxidation in chronic renal failure patients 

with heavy proteinuria.Nephron Clin Pract. 2003;95(3):c77-83. 

39.  Kasiske BL, Velosa JA, Halstenson CE, La Belle P, Langendorfer A, Keane 

WF., ,  The effects of lovastatin in hyperlipidemic patients with the nephrotic 

syndrome. Am J Kidney Dis. 1990 Jan;15(1):8-15. 

40. Katiyar GP, Singh CK, Agarwal KN, Singh RH. Study of serum lipid pattern 

in nephrotic syndrome in children.Indian Pediatr. 1976 Feb;13(2):83-8. 



41. Kawasaki Y, Suzuki J, Nozawa R, Suzuki S, Suzuki H Nephron. 

1993;64(4):565-9..Prediction of relapse by plasma lipoprotein(a) concentration 

in children with steroid-sensitive nephrotic syndrome.Nephron. 2002 

Dec;92(4):807-11.

42. Kidney Inter.13;159,1978.      ISKDC  The Nephrotic syndrome in children . 

Prediction of histopathology from clinical and laboratory characteristics at the 

time of diagnosis. 

43. Keane WF, St Peter JV, Kasiske BL.,  Is the aggressive management of 

hyperlipidemia in nephrotic syndrome mandatory? Kidney Int Suppl. 1992 

Oct;38:S134-41. Review. 

44. Khanna Ub, Nerurkar Sv,Almeida Af, Taskar Sp, Acharya Vn study of 

hyperlipidemia in adults with nephrotic syndrome. Vol 31:1985 .issue:3,p140-5.

45. Larsen ML, Illingworth DR.,      Drug treatment of dyslipoproteinemia  Med 

Clin North Am. 1994 Jan;78(1):225-45. Review. 

46. Levy E, Ziv E, Bar-On H, Shafrir E.Experimental nephrotic syndrome: 

removal and tissue distribution of chylomicrons and very-low-density 

lipoproteins of normal and nephrotic origin.Biochim Biophys Acta. 1990 Apr 

17;1043(3):259-66.

47. Lu Y, Li J, Zheng X.,  Lipid-lowering effect of pravastatin on 

glomerulosclerosis protection and treatment Zhonghua Nei Ke Za Zhi. 1997 

Apr;36(4):242-5. 



48. Markiewicz K.Serum lipoprotein pattern in the nephrotic syndrome.Pol Med J. 

1966;5(4):737-43

49. MARSH JB, DRABKIN DL.Experimental reconstruction of metabolic pattern 

of lipid nephrosis: key role of hepatic protein synthesis in 

hyperlipemia.Metabolism. 1960 Oct;9:946-55.]

50. Matzkies FK, Bahner U, Teschner M, Hohage H, Heidland A, Schaefer RM., 

Efficiency of 1-year treatment with fluvastatin in hyperlipidemic patients with 

nephrotic syndrome.  Am J Nephrol. 1999;19(4):492-4.  

51.  Mauro VF, MacDonald JL.,      Simvastatin: a review of its pharmacology and 

clinical use. DICP. 1991 Mar;25(3):257-64. 

52. Merouani A, Levy E, Mongeau JG, Robitaille P, Lambert M, Delvin EE., 

Hyperlipidemic profiles during remission in childhood idiopathic  nephrotic 

syndrome.Clin Biochem. 2003 oct;36(7):571

53. Michaeli J, Bar-On H, Shafrir E.Lipoprotein profiles in a heterogeneous group 

of patients with nephrotic syndrome.Isr J Med Sci. 1981 Nov;17(11):1001-8.

54. Mohamed Alaa Eldin Hassan Thabet1, Jose R. Salcedo2 and James C. M. Chan 

Hyperlipidemia in childhood nephrotic syndrome Practical Pediatric 

Nephrology Issue:  Volume 7, Number 5 Date:  October 1993 Pages: 559 - 566 

55. Moorhead JF, Chan MK, El- Nohas M et al : Lipid nephrotoxicity in chronic 

progressive glomerular and tubulointertitial disease. Lancet 2  : 1309, 1982.

56. Mordasini R, Riesen W.[Changes in serum lipoproteins in kidney 



diseases]Schweiz Med Wochenschr. 1982 Sep 25;112(39):1335-40. 

57. Nast CC, Cohen AH.Renal cholesterol granulomas: identification and 

morphological pattern of development. Histopathology. 1985 

Nov;9(11):1195-204.

58. Newmark, SR, Anderson CF, Denedi JV, et al : Lipoprotein profile in adult 

nephrosis. Mayo Clin Proc 50: 359-365, 1975.

59. Novak M, Zilleruelo, G, Fordyce M et al : increased arachidonic acid in 

plasma phospholipids of children with idiopathic nephrotic syndrome.  Pediatr 

Res 17 : 354A, 1983.

60. Oetlicker DH, Mordasini R, Lutche J et al : Lipoprotein metabolism in 

nephrotic syndrome in child hood. Pediatr Res 14: 64-66, 1980.

61. Ohta T. Matsuda I : Lipid and apolipoprotien levels in patients with nephrotic 

syndrome. Clin chim Acta 117 : 133-143, 1981.

62. Oikawa S, Suzuki N, Sakuma E, Saito T, Namai K, Kotake H, Fujii Y, Toyota 

T.    Abnormal lipoprotein and apolipoprotein pattern in lipoprotein 

glomerulopathy.Am J KidneyDis.1991Nov;18(5):553-8.

63. Pedersen EB, Christensen P, Danielsen H, Eiskjaer H, Jespersen B, Leyssac 

PP, Sorensen SS Urinary prostaglandin E2 and F2 alpha excretion in nephrotic 

syndrome during basal conditions, after water loading, and after remission of 

the syndrome. Acta Med Scand. 1988;224(1):69-77.

64. Plasma cholesterol and triglyceride levels in childhood and adolescence means 



and percentiles. Nelson  text book of pediatrics pg 448. data from data book vol 

1 the prevalence study. NIH publication no 80 –1527.

65. PP Moll, CF Sing, WH Weidman, H Gordon, RD Ellefson, PA Hodgson and 

BA Kottke Total cholesterol and lipoproteins in school children: prediction of 

coronary heart disease in adult relatives. Circulation, Vol 67, 127-134 .

66. Prata MM, Nogueira AC, Pinto JR, Correia AM, Vicente O, Rodrigues MC, 

Miguel MJ.,  Long-term effect of lovastatin on lipoprotein profile in patients 

with primary nephrotic syndrome.Clin Nephrol. 1994 May;41(5):277-83. 

67. Querfeld U, Kohl B, Fiehn W, Minor T, Michalk D, Scharer K, Muller-Wiefel 

DE., Probucol for treatment of hyperlipidemia in persistent childhood 

nephrotic syndrome.Report of a         prospective   uncontrolled multicenter 

study Pediatr Nephrol.1999Jan;13(1):7-12. 

68.  Querfeld U.,  Should hyperlipidemia in children with the nephrotic syndrome 

be treated?Pediatr Nephrol. 1999 Jan;13(1):77-84.  43

69. Rabelink AJ, Hene RJ, Erkelens DW, Joles JA, Koomans HA., , Effects of 

simvastatin and cholestyramine on lipoprotein profile in hyperlipidaemia of 

nephritic syndrome.Lancet. 1988 Dec 10;2(8624):1335-8. 

70. Ralph r. Frerichs, D.V.M., Dr.P.H., sathanur r. Srinivasan, ph.d.,larry s.Webber, 

ph.d., and gerald s. Berenson, M.D.Serum Cholesterol And Triglyceride Levels 

In 3,446.Children From A Biracial Community .The Bogalusa Heart Study

71. Recommendations on lipoprotein measurement  from the working group on 



lipoprotein measurement . NIH publication no 95-3044.sep 1995. 

72. Remuzzi L, Imberti L, Rossini M, et al  : Increased glomerular thromboxane 

synthesis as a possible cause of proteinuria in experimental nephrosis.  J clin 

Invest 75 : 94-101, 1985.

73. Sakemi T, Baba N, Yoshikawa Y.Angiotensin-converting enzyme inhibition 

attenuates hypercholesterolemia and glomerular injury in hyperlipidemic Imai 

rats. Nephron. 1992;62(3):315-21.

74. Seedat YK.Nephrotic syndrome in the Africans and Indians of SouthAfrica. A 

ten-year study.Trans R Soc Trop Med Hyg. 1978;72(5):506-12.

75. SHAFRIR E.Partition of unesterified fatty acids in normal and nephrotic 

syndrome serum and its effect on serum electrophoretic pattern.J Clin Invest. 

1958 Dec;37(12):1775-82. 

76. Shattil SJ, Anaya-Galindo R. Bennett J et al : Platelet hypersensitivity induced 

by cholesterol incorporation. J clin Invest 55: 636-643, 1975.

77. Sokolovskya IV , nikiforova NV, : High density lipoprotein cholesterol in 

patients with untreated and treated nephrotic syndrome . Nephron.1984;37(1): 

49-53.

78. Spencer CM, Barradell LB., Gemfibrozil. A reappraisal of its pharmacological 

properties and place in the management of dyslipidaemia. Drugs. 1996 

Jun;51(6):982-1018. Review. 

79.  Spitalewitz S, Porush JG, Cattran D, Wright N.,  Treatment of hyperlipidemia 



in the nephrotic syndrome: the effects of pravastatin therapy. Am J Kidney 

Dis. 1993 Jul;22(1):143-50.  

80. Strano A, Davi G, Averna, M et al : Platelet sensitivity to prostacyclin and 

thromboxane production in hyperlipidemic patients.  Thromb Haemost 48 : 

18-20, 1982.

81. Thiery J, Ivandic B, Bahlmann G, Walli AK, Seidel Hyperlipoprotein(a)aemia 

in nephrotic syndrome.Eur J Clin Invest. 1996 Apr;26(4):316-21.

82. Valeri A, Gelfand J, Blum C, Appel GB.Treatment of the hyperlipidemia of 

the nephrotic syndrome: a controlled trial.Am J Kidney Dis. 1986 

Dec;8(6):388-96.

83. Vass VJ. Chilvers C, Jarrett R et al : Does the nephrotic syndrome increase the 

risk of cardiovascular disease?  Lancet 2 : 664-666, 1979.

84. Vaziri ND, Liang KH.     Acyl-coenzyme A:cholesterol acyltransferase 

inhibition ameliorates proteinuria, hyperlipidemia, lecithin-cholesterol 

acyltransferase, SRB-1, and low-denisty lipoprotein receptor deficiencies in 

nephroticsyndrome.  Circulation. 2004 Jul 27;110(4):419-25. Epub 2004 Jul 

19.                     

85. Vega GL, Toto RD, Grundy SM. Metabolism of low density lipoproteins in 

nephrotic dyslipidemia: comparison of hypercholesterolemia alone and 

combined hyperlipidemia.Kidney Int. 1995 Feb;47(2):579-86.

86. Wada M, Minamisono T, Akamatsu A, Okabe M, Morita T, Handa Y, Unoki T 



Serum lipid and lipoprotein abnormalities in major clinical entities of renal 

disease.Contrib Nephrol. 1978;9:61.

87. Warwick GL, Packard CJ, Murray L, Grierson D, Stewart JP, Shepherd J, 

Boulton-Jones JM.  Effect of simvastatin on plasma lipid and lipoprotein 

concentrations and low-density lipoprotein metabolism in the nephrotic 

syndrome.Clin Sci (Lond). 1992 Jun;82(6):701-8.

88. Watanabe Y, Ozaki I, Yoshida F, Fukatsu A, Itoh Y, Matsuo S, Sakamoto N.A 

case of nephrotic syndrome with glomerular lipoprotein deposition with 

capillary ballooning and mesangiolysis.Nephron. 1989;51(2):265-70.

89. Wheeler DC, Bernard DB. Lipid abnormalities in the nephrotic syndrome: 

causes, consequences, and treatment.Am J Kidney Dis. 1994 

Mar;23(3):331-46. Review.

90. Yamada M, Matlsunda I  :  Lipoprotein lipase in clinical and experimental 

nephrosis.  Clin Chim Acta 30 : 787-794, 1970.

91. Yap HK, Yip WC, Tay JS, Ho TF, Sothy P., Lipoprotein profile in childhood 

nephrotic syndrome: correlation with clinical severity.J Singapore Paediatr 

Soc. 1988;30(1-2):56-60.

92. Yedgar S, Weinstein DB, Patsch W et al : Viscosity of culture medium as a 

regulator of synthesis and secretion of very low density lipoprotein by cultured 

hepatocytes.  J Biol Chem 257 : 2188-2192, 1982.

93. Zilleruelo G, Fordyce M, Christakis G et al : Abnormal adipose tissue fatty 



acid composition in children with idiopathic nephrotic syndrome, Pediatr Res 

17 : 354A, 1983.

94. Zilleruelo G, Hsia S, Freundlich M et al : Persistence of serum lipid 

abnormalities in children with minimal change nephrotic syndrome.  J Pediatr 

104 : 61-64, 1984

95. Zilleruelo  G,  Strauss  J  :   Evaluation  and  management  of  nephrotic 

hyperlipidemia. Res staff physician 32: 78-88, 1986.

96. OngajyoothL,sirisalask,laohaphand  T,  Lipoprotein  abnormalities  in  adult 

nephrotic syndrome.Department of medicine, Mahidol university,J Med Thai .

1993,sep;76(9);512-20.

97. Paul  T.Mcenery  and  c.Frederick  strife;  nephrotic  syndrome  in  childhood. 

Pediatric clinics of north America 89(4); 875-894, 1982.

98. BR  Nammalwa  ,  M  Vijayakumar  Principles  and  practice  of  Pediatric 

Nephrology ; page 185  

99. Nephrotic syndrome – Nelson text book of pediatrics 17 th edn pg 1753-1756.



         

Proforma
             
                
INSTITUTE OF CHILD HEALTH & RESEARCH
CENTRE

NAME OF THE PATIENT: UNIT   :

AGE/SEX         :           IP NO:

NEPHROLOGY NO:

OCCUPATION   :                                         FAMILY INCOME:

HISTORY 

             

o Y/N   H/O EDEMA

o Y/N   H/O  FACIAL PUFFINESS  

o Y/N   H/O ABDOMINAL DISTENSION        

o Y/N   H/O  FEVER

o Y/N   H/O HAEMATURIA

o Y/N    H/O OLIGURIA

o Y/N   H/O DYSURIA

STATUS 
Steroid Responsive 
NS /SDNS   / ST 
RESISTANT



o Y/N   H/O PYURIA  

o Y/N   H/O  SKIN INFECTION           

l. Y/N    H/O   DRUG INTAKE 

m. Y/N   H/O    SEIZURES       

• Y/N    H/O  FEVER/JOINT PAIN/RASH

• Y/N    H/O  DIARRHOEA

PAST ILLNESS

• Y/N  MALARIA                                                                                 Y/N 

JAUNDICE    

• Y/N  LEUKEMIA /LYMPHOMA 

• Y/N   CONTACT WITH TB

• PAST HISTORY OF RELAPSES

   
        AGE OF FIRST EPISODE –
        TOTAL RELAPSE S - 

YEAR RELAPSE REMISSION TREATMENT 
COMPLETED

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



  

 

FINDINGS ON CLINICAL EXAMINATION

 Y/N  EDEMA

• PERIORBITAL EDEMA
• ASCITIS
• PEDAL EDEMA
• PLEURAL EFFUSION
• ANASARCA                                   

  Y/NHYPERTENSION                         Y/

N    HEMATURIA

 Y/N    SKIN INFECTION

 Y/N   FEVER

 Y/N  RASH/JOINTPAIN [E/O SLE]

 Y/N    OLIGURIA  

COMPLICATIONS

 Y/N  CELLULITIS                   

 Y/N   PERITONITIS                                                          

 Y/N   PNEUMONIA                      

 Y/N   MENINGITIS                                             

 Y/N   E/O THROMBOSIS            

• RENAL

• PULMONARY



• CEREBRAL VEIN

 Y/N  HYPERTENSIVE  ENCEPHALOPATHY

 Y/N  CUSHINGOID FEATURES

HT;            WT ;            HC;         MAC;   BP;

CVS; 

RS;
 
ABD;

CNS

 

INVESTIGATIONS

URINE      ALB SPOT PCR
   SUGAR
   DEPOSIT                 24 HR URINARY PROTEIN

       
          (S)PROTEIN     TOTAL                                            

             ALBUMIN
           GLOBULIN

          ( S)PROTEIN  ELECTROPHORESIS

BLOOD  SUGAR MANTOUX
    UREA CXR  

(S)CREATININE

ASO 

           URINE C&S



           

SELECTED PATIENTS

          COMPLETE BLOOD COUNT

          MALARIA           

HIV

HEPATITIS B

ANA

          COMPLEMENT C3 OPHTHAL 

EVALUATION RENAL BIOPSY

      

           

     
 

            (s) 
Lipid
PROFILE

At the  time of 
diagnosis

At the time of 
remission

At the time of
steroidcompletion OR 
DURING LOW DOSE 
THERAPY

TOTAL
TGL 
HDL 
VLDL 
LDL



DIAGNOSIS :
 
FIRST EPISODE / RELAPSE/ WITH STEROIDS- DAILY /ALT DAY / WITHOUT 
STEROIDS/ STEROID RESPONSIVE /STEROID DEPENDENT/ STEROID 
RESISTANT

 DATE OF ADMISSION   :

DATE OF DAILY STEROID STARTED:

DATE OF REMISSION:

DATE OF ALTERNATE DAY STEROID STARTED :

DATE OF ATTAINMENT OF RELAPSE:

DATE OF COMPLETION OF STEROIDS:

DATE OF REMISSION MAINTANENCE WITH LOW DOSE STEROID THERAPY ;
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