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Abstract. A total of 411 children, aged from 0.3 to 
18 years, suffering from glomerular diseases, were 
studied by renal biopsy between 1976 and 1985. 
The clinical presentation included nephrotic syn- 
drome (79% of cases), renal failure (43%), and ar- 
terial hypertension (38%). In all, 177 cases pre- 
sented with primary nephrotic syndrome; all had 
complicated courses and most were either corti- 
costeroid-dependent or -resistant. Only 26.6% had 
minimal change disease on renal biopsy; 56.5% 
had focal-segmental sclerosis; and immunofluo- 
rescent deposits were observed in half of the 
group. Acute poststreptococcal (36 cases), mesan- 
giocapillary (80 cases), and lupus (34 cases) glo- 
merulonephritis occurred frequently; IgA glomer- 
ulopathy (10 cases) and haemolytic uraemic syn- 
drome (6 cases) were uncommon. Glomerular 
crescents were observed in 71 cases. These obser- 
vations illustrate the types of glomerular diseases 
seen in Iranian children. 
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Introduction 

The introduction of renal biopsy has resulted in a 
more accurate classification of glomerular dis- 
eases and has contributed to our knowledge of the 
natural history as well as the aetiology and patho- 
genesis of  these pathological states [1, 2]. Sequen- 
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tial renal biopsy can provide a means of assessing 
therapeutic efficacy. 

Previous observations have suggested a rela- 
tively high frequency of severe glomerular dis- 
eases in Iranian children [3-6]. This report de- 
scribes the light and immunofluorescent micros- 
copic features of renal biopsies from 411 children 
with glomerular diseases. 

Patients and methods 

Four hundred and eleven patients, aged from 0.3 to 18 years 
and suffering from glomerular diseases, were studied between 
1976 and 1985, These represented about 25% of patients admit- 
ted with glomerular diseases and were those with the most se- 
vere manifestations of their diseases. Approximately equal 
numbers of cases were from metropolitan Teheran and rural 
Iran. All patients underwent detailed clinical and laboratory 
evaluations, which included quantitative protein excretion, 
urinary cellular count, serum protein eleetrophoresis, choles- 
terol, creatinine, electrolytes, CH50, C3, and C4 measure- 
ments. Microbiological and parasitological studies to detect 
pathogenic organisms, among them pyogenic bacteria, tuber- 
culosis, hepatitis B (HBAg) or rarer diseases, and immunologi- 
cal tests such as immunoglobulin measurements and anti- 
D N A  antibody titration were performed when indicated. 

Renal failure was defined as the presence of more than 
two consecutive serum creatinine levels higher than the nor- 
mal values for age [7] or repeated creatinine clearances (Cc~) 
below 75 ml/min per 1.73 m-'; patients with C:r values below 
40 ml /min per 1.73 m-' were defined as having severe renal 
failure. Arterial hypertension was considered present when 
blood pressures wer e greater than the 97.5 percentile for height 
plus 30 mm Hg. Haematuria was defined as the excretion of 
more than 5,000 red blood cells/min in more than one urine 
specimen. 

Indications for renal biopsy included: the need to define 
prognosis; proposed treatment with a cytotoxic agent; acute 
renal failure of  unknown aetiology which did not resolve with- 
in a short period; progressive glomerular disorders; compli- 
cated nephrotic syndrome and persistent proteinuria with or 
without haematuria. Patients with chronic renal failure and a 
Ccr below 20 ml/min per 1.73 m-" were excluded from the study. 
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Table 1. Clinical features of the patients studied 

Diagnosis M/F Mean age (years) Hyper- 
(number of cases) at presentation tension 

(range) 

Presenting clinical features 

Nephrotic Acute 
syndrome nephritis 

Renal failure 

Moderate Severe 

Primary NS 128/49 5.0 177 
(n = 177) (0.3- 14.0) 

AGN 32/4 4.2 27 10 
(n = 36) (4.0- 14.0) 

MPGN 21/59 8.7 45 74 50 
(n = 80) (2.0-14.0) 

MGN 22/2 7.6 9 
(n = 24) (2.0- 12.0) 

IgA neph. 5/5 6.4 6 5 7 
(n = 10) (2.0-12.0) 

HSP 10/10 9.3 9 5 19 
(n = 20) (1.0-13.0) 

SLE I0/24 8.9 19 28 18 
(n = 34) (1.5- 17.0) 

Vasculitis 5/4 7.5 8 5 6 
(n = 9) (5.0- 13.0) 

HUS 3/3 7.4 4 
(n = 6) (1.5-18.0) 

Alport's 5/2 6.6 3 3 
(n = 7) (1.6-12.0) 

MISC 6/2 4.3 8 
(n = 8) (0.I - 13.0) 

7 29 

28 40 

5 

5 

15 

3 

Primary NS = Primary nephrotic syndrome; AGN = acute glomerulonephritis; MPGN = membranoproliferative glomerulonephri- 
tis; MGN = membranous giomerulonephritis; HSP= nephritis of Henoch-Schrnlein purpura; IgA neph = IgA nephropathy; 
HUS = Haemolytic uraemic syndrome; MISC = miscellaneous; M = male; F = female 

Kidney tissue was obtained by open renal biopsy in 368 
patients and by percutaneous needle biopsy in the remainder. 
All the biopsy specimens were studied by immunofluorescence 
microscopy using standard methods to prepare the tissue. In a 
few cases, diced renal tissue was also examined by electron mi- 
croscopy using standard techniques. At least ten glomeruli 
were available for light microscopy and four for immunofluor- 
escence in all biopsies. 

The classifications used were those of the World Health 
Organization [8]. The intensity of immunofluorescent deposits 
was scored from 0 to 4+,  but occurrence in a non-contribut- 
ing site was considered as "non-significant". 

Results 

D a t a  f r o m  the  411 pa t ien t s  have  b e e n  c lass i f ied  
a c c o r d i n g  to  the  cl inical  p r e sen t a t i on  a n d  h i s to -  
p a t h o l o g i c a l  charac ter i s t ics  (Table  1). T h e  p a t t e r n  
o f  depos i t s  e n c o u n t e r e d  in i m m u n o f l u o r e s c e n c e  
was  g r a n u l a r  in the w h o l e  g roup .  

Primary nephrotic syndrome ( n  = 177) 

The  cl inical  p ic tu re  was  c o m p l i c a t e d  b y  mic ros -  
c o p i c  h a e m a t u r i a  (65.0% o f  cases), t r ans ien t  hy-  

p e r t e n s i o n  (18.0%), and  rena l  fa i lure  (11.3%). 
M o s t  pa t i en t s  were  c o r t i c o s t e r o i d - d e p e n d e n t  o r  
-resis tant .  The  h i s to logy  d e m o n s t r a t e d  m i n i m a l  
g l o m e r u l a r  les ions in 47 cases, d i f fuse  mesang ia l  
p r o l i f e r a t i o n  in 30, and  foca l  segmenta l  sclerosis  
in I00. 

I m m u n o f l u o r e s c e n t  f ind ings  d id  no t  d iscr imi-  
na te  b e t w e e n  these categories .  Flecks  o f  deposi ts ,  
coa r se  g ranu les ,  f i l ament  o r  C o m m a - l i k e  fea tures  
wi th  1 to  2 + in tens i ty  were  seen in m o r e  than  50% 
o f  the  cases. T h e y  were  m a i n l y  d i s t r ibu ted  foca l ly  
o r  s egmen ta l l y  with mesang ia l  a n d / o r  pe r iphera l  
d i s t r ibu t ion .  Pe r iphera l  depos i t s  were  m o r e  fre- 
q u e n t l y  e n c o u n t e r e d  in foca l - s egmen ta l  sclerosis  
(FSS).  I g M ,  C3 a n d  f ib r inogen  were  the mos t  fre- 
q u e n t l y  seen p ro t e in s ;  IgG,  Clq,  C4  a n d  Ig A  de- 
posi ts  o c c u r r e d  less of ten.  

Acute post-infectious glomerulonephritis ( n  = 36) 

All  o f  the  pa t ien ts  had  a h i s to ry  o f  recen t  u p p e r  
r e s p i r a t o r y  infec t ion .  A s t r ep tococca l  or ig in  was  
d e m o n s t r a t e d  in 30 cases. The  h is to logica l  pic-  
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ture, severe in almost all biopsies, showed inten- 
sive cell proliferation with inflammatory infiltra- 
tion. Diffuse endocapillary changes were present 
in all biopsies, with additional extracapillary pro- 
liferation present in 12, two of which demon- 
strated widespread crescents. The diffuse discrete 
glomerular deposits stained with the greatest in- 
tensity for C3 (2 + to 4+) ,  less so for IgG and fi- 
brinogen, and rarely for IgM, Clq, IgA and C4. 
Fibrinogen was deposited in Bowman's space in 
extracapillary proliferative disease. In rare cases, 
C3 or other deposits extended to vessel or tubular 
basement membrane. In 2 cases, vascular changes 
were prominent; proliferation of the intima with 
multiple thromboses was seen in one patient. 

Mesangiocapillary or membranoproliferative 
glomerulonephritis (n = 80) 

A streptococcal infection was documented in 25 
cases. Ten patients presented with chronic nephri- 
tis and 11 with only haematuria and proteinuria, 
5 of the latter subsequently developing the ne- 
phrotic syndrome. Fifty-six of the patients had 
type I membranoproliferative glomerulonephritis 
(GN); 24 had these changes plus extracapillary 
proliferation; and 10 of these latter patients mani- 
fested diffuse glomerular crescents. Immunofluor- 
escent microscopy revealed characteristic fine 
granular deposits (2 + to 4 + intensity) along the 
capillary walls and in the mesangium. C3 was in- 
variably present, IgG and fibrinogen were fre- 
quent, while IgM, C4, Clq and IgA were seen less 
often. Two patients had dense deposit (type II) 
disease, and both had crescents. 

Epimembranous or membranous glomerulonephritis 
(n --- 24) 

The clinical presentation was less acute and less 
severe in this group. Proteinuria and haematuria 
were the sole manifestations in 14 patients; only 9 
had nephrotic syndrome and 1 had chronic ne- 
phritis. Using a silver stain, the capillary wall 
changes were characteristic in all but 7 cases. The 
changes were more complex in 5 patients, all of 
whom had circulating HBAg. Two of these had 
associated mesangial cell proliferation. The im- 
munofluorescence picture was typical. IgG was 
present in all cases; fibrinogen, IgM, C3, Clq, C4 
and IgA were seen less frequently. A pseudolinear 
picture was observed in 2 cases. In those children 
who had hepatitis B antigenaemia associated with 
abnormal hepatic enzymes at some time during 
the survey, the kidney disease appeared clinically 
more active and the biopsy tissue demonstrated 
more confluent deposits on immunofluorescence. 

Primary lgA glomerulonephritis ( n = 10) 

In only 3 cases was recurrent macroscopic 
haematuria the sole presenting feature. All other 
patients had additional presenting features 
(Table 1). Four patients had diffuse proliferative 
changes, 4 both endo- and extracapillary GN, and 
2 focal-segmental disease. Deposits, with 1 to 3 + 
intensity, were mainly distributed in the mesan- 
gium. IgA was constant, IgG and C3 occurred 
less frequently, and Clq  and C4 were still less 
common. 

Henoch-Sch6nlein purpura with nephritis (n - 20) 

One patient presented with only macroscopic 
haematuria. At the time of renal biopsy all pa- 
tients had nephrotic syndrome. Diffuse prolif- 
erative GN was observed in 15 patients, capillary 
wall thickening and extracapillary proliferation in 
10 cases, 8 of whom had wide spread crescents, 
and focal segmental GN in 5. IgA was seen con- 
sistently; IgG, fibrinogen, and C3 were less fre- 
quent; Clq and C4 were rarely present. 

Lupus erythematosus glomerulonephritis (n = 34) 

Trimethadione, phenytoin and penicillamine were 
incriminated as aetiological agents in 3 patients. 
In the remainder, the development of nephrotic 
syndrome, hypertension or renal failure frequent- 
ly occurred after a period of months of no or min- 
imal urinary abnormalities. Three patterns of his- 
tological changes were seen. Diffuse proliferative 
GN occurred in 26 cases, of whom 11 had both 
endo- and extracapillary changes. Five of these 
latter patients had diffuse crescents. Four patients 
had mesangiopathic changes and 4 membranous 
changes. 

Patterns of immunofluorescence were typical 
for systemic lupuserythematosus - diffuse, ir- 
regularly distributed granular deposits of 2 to 4 + 
intensity in the capillary wall and mesangium. All 
biopsies were positive for IgG; C19, C3, C4, IgA, 
fibrinogen and IgM were present in most of the 
cases. Occasionally deposits extended to the tubu- 
lar basement membranes and vessels. 

Vascutitis (n = 9) 

A preceding streptococcal infection was docu- 
mented in 5 cases. Six patients presented with 
acute nephritis and 3 with chronic nephritis asso- 
ciated with severe hypertension. At the time of bi- 
opsy, however, all patients had developed renal 
failure, which was severe in 6; 8 were hyperten- 
sive and 5 nephrotic. Light microscopy revealed 



216 

diffuse endocapillary proliferation with extraca- 
pillary proliferation in 8 cases, 3 having diffuse 
crescents. The 9th patient had a diffuse prolifera- 
tive GN. Typical lesions were observed in medi- 
um and small-sized arteries. Immunofluorescence 
demonstrated C3, fibrinogen and IgG to be most 
common. In 1 patient the deposits extended to the 
tubular basement membranes. 

Haemolytic uraemic syndrome (n = 6) 

Arteriolar lesions were predominant in 4 patients. 
Widespread deposits of fibrinogen with 2 to 3 + 
intensity were distributed in the vessel wall and in 
glomeruli in a focal-segmental fashion. Scattered 
deposits of C3, Clq, and IgG were also noted. 

Alport's syndrome (n = 7) 

A family history of renal disease was present in 5 
cases, and sensorineural deafness was found in 3 
patients. Proteinuria and long-standing haematu- 
ria were present in all cases. Focal glomerular 
sclerosis was ubiquitous on biopsy, while capil- 
lary wall thickening was noted in 5 patients. Tu- 
bulointerstitial changes, including foam cells, 
were observed consistently. Immunofluorescence 
was usually negative, although small deposits of 
fibrinogen, C3 and IgM were observed in some 
instances. 

Miscellaneous group (n = 8) 

In this group were 2 infants with congenital ne- 
phrotic syndrome who showed cystic formations 
on biopsy, and a 5-year-old boy with nephrotic 
syndrome and diffuse mesangial sclerosis. Immu- 
nofluorescence was negative except for the last 
patient, who had deposits of IgM. 

Five patients aged 4-13 years presented with 
nephrotic syndrome. Four of the patients had a 
history of a preceding acute respiratory infection, 
and all had haematuria. Renal biopsy performed 
3-12 months after the onset showed endocapil- 
lary GN in 4 cases, while immunofluorescence 
disclosed focal-segmental deposits of 1 to 2 + in- 
tensity with C3 and IgG. The light microscopy in 
the 5th patient revealed a mesangiocapillary GN 
but immunofluorescence was negative. 

Discussion 

A survey of admissions and mortality rates in The 
Children's Center, Teheran, during 1973 showed 
that patients with glomerular diseases comprised 
6.8% of the total admissions and ranked highest 
after haematology and cardiology admissions. 

The overall mortality rate was 10.0% and that of 
renal origin 3.1%. The admission rate did not ex- 
ceed 20.0% of the whole consulting population. 

The clinical picture in the majority of the pa- 
tients we studied was severe: nephrotic syndrome, 
acute nephritis syndrome, renal failure and hyper- 
tension occurred in 79%, 44%, 43%, and 38% of 
the patients, respectively. In primary nephrotic 
syndrome, FSS was found in 56.5% of our cases. 
This lesion was identified in only 10.9% of the pa- 
tients in the ICSKDS survey [9], but 38%, 33% and 
17% in surveys from France, Tunisia and Korea 
[10-12], although the methods used to select cases 
for study differed in the various series. 

In primary GN, acute poststreptococcal GN 
and mesangiocapillary GN, type I, were most fre- 
quent. These entities are becoming rare in western 
countries [13, 14]. Cameron et al. [15] described 45 
children with mesangiocapillary GN observed in 
England in a 14-year period, and Levy et al. [16] 
have mentioned an incidence of 7% in 1300 chil- 
dren studied in France over 16 years, while a Jap- 
anese survey has shown an incidence of 15% [17]. 
Extracapillary proliferation or crescents were 
observed frequently (71 cases or 36%) in both 
primary and systemic GN. While they may be 
considered as secondary lesions, their presence, 
especially when they are numerous and circum- 
ferential, is an ominous prognostic sign. Diffuse 
crescents were observed in 42% of our patients. 
Miller et al. [18] have reported 56 cases with ex- 
tracapillary proliferation in 372 children from 
Canada during a 20-year observation, and 
Niaudet et al. [10] have studied 41 cases with dif- 
fuse extracapillary proliferation in France during 
a 12-year survey. 

That lupus GN was observed in 34 cases, He- 
noch-Sch6nlein GN less commonly in 20, pri- 
mary IgA GN in only 10 cases, and haemolytic 
uraemic syndrome in only 6 children seems note- 
worthy. The clinical and histological pictures 
were severe in most of them. These findings are in 
contrast with Indian paediatric experience [19], 
which mentions that haemolytic uraemic syn- 
drome is very frequent, IgA GN less, and lupus 
GN even rarer. 

During our survey, parasitic diseases such as 
malaria or schistosomiasis, as well as congenital 
syphilis, hepatitis B and tuberculosis, were rarely 
seen. While leishmaniasis is endemic in some 
areas, it does not present with renal signs. The 
sole aetiological factor that we encountered fre- 
quently was a preceding streptococcal infection. 
This occurred in patients with a wide variety of 
histological changes in the glomeruli. It is inter- 
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esting that, like the Indian experience, the fre- 
quency of poststreptococcal GN is decreasing in 
our patients. The admission record reveals a rate 
that decreased 55% between the periods 
1969-1976 and 1977-1984. Nevertheless, reports 
from Argentina, the Cameroons, China, Mexico 
and Thailand have mentioned its high fre- 
quency [17]. 

The study of renal biopsy by combined light 
and immunofluorescence microscopy, new to 
Iran during this period, has allowed a quick, ac- 
curate diagnosis and a better understanding of 
glomerular disease in our children. 
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