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Abstract

Strict therapy protocol, which would be used universally for certain morphological forms of primary ne-

phrotic syndrome, does not exist. Th e aim of the study was to show the eff ects of used therapy protocol 

in treatment of primary nephrotic syndrome at the Institute of Nephrology, Clinical Center University of 

Sarajevo in period of -. Th e retrospective analysis covered  patients ( women and  men) 

with idiopathic nephrotic syndrome, where pathomorphological changes were proved by kidney biopsy. 

Minimal change disease was confi rmed with  (,) patients. All patients were initially treated with 

corticosteroids with dose of mg/kg of body weight. Five patients were in the group of primary respond-

ers (,) with long term total remission, and  patient (,) was a primary responder with  relapses 

in  months with a therapy of corticosteroids and bolus of cyclophosphamide. Diff use mesangial prolif-

erative glomerulonephritis  was shown in  patients (,). Seven patients from this group were treated 

with corticosteroid therapy ( mg/kg of body weight for  weeks, followed by , mg/ kg of body weight 

until therapeutical response was achieved, and fi nally gradual exclusion of therapy after eight weeks in 

responsive patients). Six patients were treated with corticosteroids and one-month of bolus cyclophos-

phamide during half of year ( - mg/kg of body weight). Total remission was achieved in , of the 

patients. Th e IgA nephropathy presented with the nephrotic syndrome  was shown in , () of the pa-

tients. Th ree patients from this group were treated with corticosteroid therapy ( mg/kg of body weight 

for  weeks, followed by , mg/ kg of body weight until therapeutical response was achieved, and fi nally 

gradual exclusion of therapy after eight weeks in responsive patients) and  patients with corticosteroids 

and  cyclophosphamide (, mg/kg of body weight) during  months. Complete remission of nephrotic 

syndrome from this pathomorphological  cathegory was achieved in  patients. Membranoproliferative 

glomerulonephritis was shown in  patients (,). All were treated with corticosteroids plus bolus of 

cyclophosphamide. Partial remission was achieved in one patient. Membranous glomerulonephritis was 

confi rmed in  patients (, ). Combined therapy of corticosteroids and bolus of cyclophosphamide  

was used in / patients, in / patients therapy of corticosteroids and per os cyclophosphamide ( 

mg/kg of body weight) and in / patients cyclosporine therapy ( mg/kg of body weight). Complete 

remission was achieved in , of the patients. A high percentage of achieved remissions of primary 

nephrotic syndrome in adults shows the effi  ciency of immunomodulating therapy used. Membranopro-

liferative glomerulonephritis still remains a therapy problem.
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Introduction

Primary nephrotic syndrome (NS) is a consequence of 

immunoreactive glomerulopathies of unknown cause 

and is characterised with massive proteinuria, hypoalbu-

minaemia, hyperlipidaemia and oedema. It is presented 

by various histological appearances  of glomerular dis-

ease. Th e problem of treatment of glomerular diseases is 

complex and multifactorial. Th anks to many researchers 

and analyses, nowadays we have more or less accepted 

principles of primary nephrotic syndrome treatment 

(). However, universal  therapeutic protocol, which 

will be used for every specifi c morphological form of 

treatment, doesn’t exist. Th e aim of this paper was to 

evaluate the eff ects of applicable therapy protocols in 

treating  patients with primary nephrotic syndrome at 

the Institute of Nephrology Clinical Centre University 

(CCU) in Sarajevo in  period from  to . Th e av-

erage  observation period for each patient was one year. 

Subjects and Methods 

Th e retrospective analysis covered  patients ( male 

and  female), treating due to primary nephrotic syn-

drome at the Institute of Nephrology Clinical Centre 

University in Sarajevo in  period between  - . 

All patients had pathomorphological changes, proved 

by renal biopsy, and fulfi lled the basic criteria for diag-

nosing primary NS. Previously, all secondary causes 

of nephrotic syndrome were excluded through the 

relevant clinical investigations. Kidney biopsy was 

performed under ultrasound control by the usage of 

biopsy gun with -cm-long needles of G (, mm), 

during which two cylindrical samples of kidney tis-

sue were taken. Pathohistological analysis included the 

light and immunofl uorescent analyses of kidney tissue.  

The outcome of the used treatment was followed by 

monitoring the level of total serum proteins,  pro-

teinuria and creatinine clearance. Analysis results 

obtained before the treatment were used as ba-

sic data, while those obtained after a year of treat-

ment and monitoring were used as comparative data 

for making the assessment on treatment outcome 

achieved. Th e outcome of the disease was defi ned as: 

)   Complete remission of  NS – proteinuria less 

then , g/day in three consecutive measurings

)   Partial remission of NS – proteinuria between , 

g/day and , g/day in three consecutive measurings

)   Persistence of NS – proteinuria more than 

, g/day in three consecutive measurings

The test results were statistically processes using de-

scriptive statistics and Student-t test for the evaluation 

of statistical significance of differences among mean 

values of monitored parameters along with the ac-

ceptance of statistical signifi cance at the level p<,. 

The results are shown in graphic and tabular form.

Results   

CATEGORIZATION OF 

HYSTOLOGICAL CHANGES 

Graph  shows the frequency of pathohistological types 

of glomerulonephritis. Membranous glomerulone-

phritis (MGN) is the most common cause of primary 

nephrotic syndrome (,), and than followed-up 

by diffuse mesangial proliferative glomerulonephritis 

(,, diff .mesPGN). Minimal change disease (MCD) 

presents pathohistological base in , of the patients 

with primary nephrotic syndrome (NS), as well as mem-

branoproliferative glomerulonephritis (MPGN), while 

IgA nephropathy is presented in the lowest number of 

the patients with primary nephrotic syndrome (,).

AGE OF PATIENTS WITH PRIMARY 

NEPHROTIC SYNDROME  

Most of the patients with primary NS were at the age 

of - years  (,), with approximative equal ap-

pearing in the groups younger than  and older than  

years  (, vs ,). It is interesting that  of pa-

tients with MCD were above  years old. Primary NS 

appeared more frequently in male than in female (, 

male vs. , female). Table  shows the mean age of the 

patients with primary nephrotic syndrome in relation 

to pathomorphology catagories of glomerular diseases. 
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SPECTRUM OF PRIMARY NEPHROTIC 

SYNDROME  TREATMENT 

Table . shows the mode of the treatment and number 

of the patients according to pathohistological catego-

ries. Corticosteroids (initial dosage -, mg/kg BW/ 

weeks, then dosage reduction to , mg/kg BW until 

the achievement of therapeutic response, followed by 

gradual termination of therapy  weeks after achieved 

the therapeutic response) were the basis of therapy 

protocol for patients with diff use mesangial prolifera-

tive glomerulonephritis, IgA nephropathy and minimal 

change disease NS. Th e patients with diff use mesangial 

proliferative glomerulonephritis, resistant to cortico-

steroids only, as well as corticosteroid resistant MCD 

NS, were treated with the combination of corticoste-

roids and pulse therapy of cyclophosphamide (- 

mg/kg BW), or with cyclosporine ( mg/kg BW, level 

of cyclosporine in blood app.  ng/ml). Th e patients 

with membranous glomerulonephritis (MGN) were 

the most frequently treated with cyclosporine ( mg/

kg BW), or with the combination of corticosteroid and 

pulse therapy of cyclophosphamide. Th erapy protocol 

with pulse doses of cyclophosphamide and corticoste-

roids was applied also in the treatment of patients with 

membranoproliferative glomerulonephritis (MPGN).

Table . shows the treatment results of the patients 

with primary nephrotic sindrome. In the patients with 

MCD, complete remission of nephrotic syndrome was 

achieved in  of the cases, by using corticosteroids 

as the fi rst line of treatment. In one patient, primary re-

sponder - frequent relapser, after achieved remission of 

the disease by initial therapy with corticosteroids,  one-

month bolus of cyclophosphamide was added to the 

corticosteroids therapy due to  relapses in  months, 

which resulted in complete remission NS after the sec-

ond one-month bolus of cyclophosphamide. In patients 

with diff use mesangial proliferative glomerulonephritis 

complete remission was achieved in , () of the cas-

es. Only corticosteroids were used with  patients, while 

pulse therapy of cyclophosphamide with corticosteroids 

was used with  patients.  Partial remission of NS was 

achieved in , of the cases. Th e remaining , of 

the patients also treated, still showed the signs of  per-

sistent nephrotic syndrome.  Complete remission of ne-

phrotic syndrome was achieved in   of the patients 

with IgA nephropathy, while the remaining  treated 

patients showed the signs of partial remission. In treated 

patients with membranous glomerulonephritis, com-

plete remission was achieved in  (,) patients. Six of 

them () were treated only with cyclosporine, and one 

patient was treated with combination of corticosteroids 

and cyclophosphamide.  Partial remission was achieved 

in remaining  (,) patients. The patients with 

membranoproliferative glomerulonephritis (MPGN) 

didn’t have positive reaction on treatment with cortico-

steroids and associating  bolus therapy of cyclophospha-

mide (table ). Th e signs of nephrotic syndrome persist-

ed in fi ve treated patients during the follow-up period, 
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while partial remission was achieved in only one patient. 

Table  shows the treatment results of the patients with 

nephrotic syndrome in relation to quantitative values of 

proteinuria as a parameter of the disease activity and for 

assessment of disease degree control. Th e therapy pro-

tocols applied in all pathohistological forms of primary 

nephrotic syndrome were not followed by the deterio-

ration of kidney function. Creatinin clearance did not 

change signifi cantly in the period monitored.(Table ).

Discussion 

Glomerular diseases, responsible for primary nephrotic 

syndrome, show diff erent histological appearances. In 

, of our patients with primary nephritic syndrome, 

pathohistological changes belonged to minimal change 

disease. In  patients, MCD was treated with cortico-

steroids, while in one case pulse therapy of cyclophos-

phamide was added to corticosteroids due to relaps-

ing NS. All treated patients () achieved complete 

remission for two months of the treatment. Although 

MCD is the most frequent form of idiopatic nephrotic 

syndrome in children and adolescents (), with - 

patients-responders on steroid therapy (), a large clini-

cal trials on adult patients with MCD  nephrotic syn-

drome also showed by corticosteroids induced remis-

sion of nephrotic syndrome in - of the treated 

cases (,). Our patients with MCD NS, although a high 

average age, also showed a signifi cant steroid sensitiv-

ity. Diffuse mesangial proliferative glomerulonephri-

tis was proved in , of the patients with primary 

nephrotic syndrome, with more frequent occurence 

in men (,) than in women (,). According to 

some authors, this type of glomerular disease in adults 

is presented by nephrotic syndrome in - of the 

cases (). Alexopoulos and colleagues () achieved 

complete remission with corticosteroids therapy in  

of treated patients with diff use mesangial proliferative 

glomerulonephritis.  We achieved complete remission 

of nephrotic syndrome in about / of treated patients 

(,).  IgA nephropathy is the most common form of 

glomerular lesion, but it is rarely present with signs of 

primary nephrotic syndrome ().  In our patients with 

nephrotic syndrome this type of glomerulonephritis is 

also the most rarely form of glomerular lesion. Most of 

the patients with IgA nephropathy are younger than  

years, with histological changes belonging to subclass 

IV. Complete remission was achieved in / of the pa-

tients with cordicosteroid therapy, and in three patients 

with corticosteroids in combination with cyclophospha-
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mide per os.  While some authors recommend the use 

of high doses of corticosteroids as treatment strategy of 

IgA nephropathy (), others recommend the combina-

tion of pulse doses of methylprednisolone and cyclo-

phosphamide i.v. every month, during six months (). 

Membranous glomerulonephritis is the most common 

cause of primary nephrotic syndrome in adults (), 

which is confirmed by our results (,). Complete 

remission of nephrotic syndrome was achieved in / 

(,) of treated patients, and most of the responders 

() developed complete remission only by cyclospo-

rine. Partial remission was achieved in remaining , 

of the patients. During the treatment, in all patients 

with membranous glomerulopathy, kidney function has 

been preserved. Some authors noticed the effi  cacy  of 

cytotoxic agents, like cyclophosphamide and cloram-

bucile, and also promising eff ects of cyclosporine (). 

Membranoproliferative glomerulonephritis was 

proved in six patients with primary nephrotic syn-

drome.  Steroid therapy in combination with  pulse 

doses of cyclophosphamide resulted in partial remis-

sion in only one from six  of our patients. All patients 

with this pathohistological lesion showed the renal 

function reduction  in time of the making disease di-

agnosis. Heavy proteinuria, microhaematuria and renal 

failure with present high blood preassure suggested 

the worse outcome in this kind of glomerular disease. 
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Conclusion

-    Th e greatest number of patients with primary nephrotic syndrome analysed had 

the histological appearance of membranous glomerulonephritis.

-    All patients with minimal change NS achieved complete remission of NS.

-    Corticosteroids were the fi rst line chosen drugs in minimal change NS treatment in adults.

-    Th e use of corticosteroids with the pulse doses of cyclophosphamide resulted in satisfac-

tory therapeutic answer in diff use mesangial proliferative glomerulonephritis treatment. 

-    Membranous glomerulonephritis had the best therapeutic answer on cyclosporine therapy. 

-    Membranoproliferative glomerulonephritis still remains a therapy problem.


