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THE PATHOLOGY OF THE NEPHROTIC SYNDROME IN MALAYSIANS 

K PRATHAP MD, MRCPath*., L M  L O O IMBBS, MRCPath**.. 
K L  L A M  MBBS. FRCPG***., F WANG MBBS, FRCP€****  
A N D  CT CHUA MBBS, MRCP**** * .  

Five hundred and four out of 1,000 consecutive adequate renal biopsies examined in the 
Department of Pathology, University Hospital, Kuala Lumpur during an eleven year period between 
1970 and 1981 were from patients with the nephrotic syndrome. The youngest patient was six 
days old and the oldest 80 years old. The male:female ratio of 1.3 was not significantly different 
from that of overall admissions to the University Hospital (excluding Obstetrics and Gynaecology 
patients). 68.8% of the patients were Chinese although they formed only 50.1% of hospital 
admissions. 45% of biopsied patients with the nephrotic syndrome had minimal change nephritis. 
Other primary glomerular lesions included focal glomerulosclerosis (7.7%), proliferative glomeru- 
lonephritis (22%) and membranous glomerulonephritis (9.7%). Lupus nephritis was the commonest 
type of secondary glomerular disease. Malarial nephritis and other "tropical" nephropathies 
were not present in this series. 

INTRODUCTION 

In recent years, attention has been drawn to 
geographical differences in the epidemiology, 
aetiology and glomerular pathology of the 
nephrotic syndrome.' On the basis of studies 
in Africa and New Guinea, it has been suggested 
that glomerular lesions in the tropics differ 
from those in temperate  climate^.'^ However, 
we have found that the types and prevalence 
of the renal changes in Malaysians with the 
nephrotic syndrome generally resemble those 
of western populations rather than those of 
Africans. This paper presents our findings. 

MATERIALS AND METHODS 
Renal biopsies adequate for histological 

assessment were received in the Department 
of Pathology, Faculty of Medicine, University 
of Malaya, from 1,000 Malaysian patients over 
an eleven year period from 1970 to 1981. 
Almost all the biopsies were precutaneous 
needle biopsies except for those from patients 
under 6 months of age in whom open biopsy 
was the method of choice. When more than 
one biopsy had been performed on the same 
patient, only the first adequate biopsy was 
included in this analysis. An adequate biopsy 
is one in which at least 5 glomeruli are available 
for study. Table 1 shows the clinical presenta- 
tions of the patients. We have made a detailed 
study of the morphological changes in biopsies 

from the 504 consecutive patients who 
presented with the nephrotic syndrome, 
defined as oedema, proteinuria and hypoal- 
buminaemia. In the early stages, all biopsies 
were examined by one of us (K.P.) and since 
1979, by two of us (K.P. and L.L.M.). In 
addition, some of the earlier biopsies were 
also reviewed jointly. 

Tissue for light microscopy was fixed in 
buffered 4% formaldehyde, embedded in 
paraffin and sections cut at 2-4 um. In some 
cases, part of the specimen was embedded in 
epon and sections were cut at 0.5 to 1 um for 
high resolution light microscopy. Both paraffin 
and epon embedded sections were routinely 
stained with haematoxylin and eosin, periodic 
acid Schiff, Masson's trichrome, Lendrum's 
martius-scarlet-blue and periodic acid silver 
methenamine (PASM). Selected sections were 
stained with Congo red, crystal violet and von 
Kossa's stain. 

A portion of each biopsy was processed for 
electron microscopy in about 95% of the cases. 
After fixation in 4% gluteraldehyde, the tissue 
was post-fixed in 1% osmium tetroxide solution 
prior to embedding in epon. However, ultrathin 
sections of glomeruli were prepared only in 
selected cases (about 30% of cases). These were 
stained wth uranyl acetate and lead hydroxide 
and examined in a Hitachi HS 8 electron 
microscope operating at 50 kV. 
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Since 1974, portions of most biopsies 
(about 90%) were also subjected to  immuno- 
fluorescence microscopy. Fresh tissue was snap 
frozen by immersion in isopentane cooled to 
-160 '~  with liquid nitrogen. Cryostat sections 
cut at 4 um were overlaid with commercially 
prepared fluorescein conjugated antisera 
(Hoechst-Behring Laboratories) to human IgG, 
IgA, IgD, IgE, IgM, C3 and fibrinogen, 
incubated at 3 7 ' ~  in a moist chamber for 30 
minutes, washed in phosphate buffered saline 
(pH 7.2), mounted with glycerol/phosphate 
buffer and examined by fluorescent micro- 
scopy. In addition, the presence of hepatitis B 
surface antigen (HBsAg) was tested for by a 
standard indirect immunofluorescent technique 

using commercially prepared rabbit antiserum 
to HBsA~.' 

RESULTS 
Tables 2 and 3 show the histological 

diagnoses as well as the age, sex and racial 
distribution of 504 patients with the nephrotic 
syndrome. 347 patients (68.8%) were Chinese, 
79 Malays (1 5.7%), 69 Indians (13.7%) and 9 
Orang Asli (1.8%). The ma1e:female ratio was 
1.3. During the same 11 year period, there 
were 168,891 admissions to the University 
Hospital (excluding Obstetrics and Gynaecology 
patients) comprising 50.1% Chinese, 19.8% 
Malays, 27.8% Indians and 2.3% Orang Asli, 
with a ma1e:female ratio of 1.5. 

TABLE l 

CLINICAL SYNDROMES/PERSENTATIONS OF 
1000 BIOPSIED MALAYSIAN PATIENTS 

Minimal Cltange Nephritis 
Forty-five percent of all biopsied patients 

with the nephrotic syndrome (2271504) had 
minimal change nephritis. These included 75 
patients (14.9%) with mild prominence of the 
mesangial cells and stroma without occlusion 
of glomerular capillaries or hypercellularity 
(Fig. 1) and 9 patients (1.8%) where occasional 
glomeruli were obsolescent (focal global 
sclerosis). Isolated mesangial deposits of IgM 
were present in many of the biopsies. The 
main abnormality observed on electron micro- 

- 
Clinical SyndromelPresentation 

Nephrotic Syndrome 

Nephritic Syndrome 

Asymptomatic Proteinuria 

Haematuria 

Proteinuria + Haematuria 

Hypertension 

Acute Renal Failure 

Chronic Renal Failure 

Systemic Lupus Erythematosus 

Others (Including Unknown) 

Total 

scopy was foot-process fusion of the glomerular 
capillary epithelia1 cells (Fig. 2). Males were 
more often affected than females, with an over- 
all ma1e:female ratio of 1.8. 57% of the patients 
were over 15 years old. 70% of the patients 
were Chinese, 15% Malays, 13% Indians and 
2% Orang Asli. Minimal change nephritis was 
the commonest biopsy finding in the nephrotic 
syndrome. It was observed in 62% of biopsied 
subjects 14 years old and below and in 37% 
of those aged 15 years and above. 

Number 

504 

5 1 

56 

34 

77 

19 

10 

49 

147 

5 3 

1000 

% 

50.4 

5.1 

5.6 

3.4 

7.7 

1.9 

1 .O 

4.9 

14.7 

5.3 

100.0 



TABLE 2 

RENAL BIOPSIES FROM 504 MALAYSIAN PATIENTS WITH THE NEPHROTIC SYNDROME : HISTOLOGICAL DIAGNOSES AND 
AGE DISTRIBUTION 

Histological Diagnosis 

Minimal Change Nephritis 

Focal Glomerulosclerosis 

Proliferative Glomerulonephritis 

Membranous Glomerulonephritis 

Lupus Nephritis 

Berger's Disease 

Amyloid 

End Stage 

Others 

Total 

L 

< 5 y r  

23 

2 

3 

- 

1 

- 

- 

1 

1 

3 1 

5-9 

32 

10 

8 

- 

1 

1 

- 

1 

- 

53 

Total 

227 

39 

122 

49 

32 

6 

1 4  

7 

18 

504 

10-14 

43 

6 

13 

6 

4 

- 

1 

2 

75 

30-34 

14 

3 

10 

2 

1 

- 

- 

- 

3 

33 

15-19 

39 

6 

22 

8 

3 

2 

- 

1 

1 

82 

35-39 

7 

- 

13 

5 

3 

- 

1 

- 

29 

40-44 

8 

1 

1 

6 

1 

- 

1 

2 

20 

20-24 

3 5 

3 

23 

11 

8 

2 

1 

2 

8 5 

25-29 

17 

6 

15 

5 

4 

- 

- 

1 

2 

5 0 

45-49 

4 

2 

6 

- 

5 

1 

2 

- 

20 

50-54 

- 

- 

6 

4 

1 

- 

- 

- 

l l 

55-59 

3 

- 

2 

- 

- 

- 

- 

1 

6 

2 6 0  

2 

- 

2 

- 

- 

- 

- 

4 

9 



TABLE 3 

RENAL BIOPSIES FROM 504 MALAYSIAN PATIENTS WITH THE NEPHROTIC SYNDROME: 
HISTOLOGICAL DIAGNOSIS, SEX AND RACIAL DISTRIBUTION 

HISTOLOGICAL DIAGNOSIS 

MINIMAL CHANGE NEPHRITIS 

FOCAL GLOMERULOSCLEROSIS 

PROLIFERATIVE GLOMERULONEPHRITIS 

MEMBRANOUS GLOMERULONEPHRITIS 

LUPUS NEPHRITIS 

BERGER'S DISEASE 

AMYLOID 

END STAGE 

OTHERS 

TOTAL 

NUMBER 

227 

39 

122 

49 

3 2 

6 

4 

7 

18 

501 

% 

45.0 

7.7 

24.2 

9.7 

6.4 

1.2 

0.8 

1.4 

3.6 

100.0 

MALE: FEMALE 
RATIO 

1 .8 

1.2 

1.3 

1.3 

0.1 

0.2 

0.3 

2.5 

2 .O 

1.3 

R A C E  

MALAYS (%) 

15.4 

18.0 

15.6 

20.4 

6.3 

16.7 

42.8 

11.1 

15.7 

CHINESE (%) 

69.6 

69.2 

70.5 

65.3 

78.1 

33.3 

50.0 

28.6 

72.2 

68.8 

INDIANS (%) 

13.2 

12.8 

11.4 

14.3 

15.6 

33.3 

50.0 

28.6 

11.1 

13.7 

OTHERS (%) 

1 .8 

2.5 

16.7 

5.6 

1 .8 
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LEGEND TO FIGURES 

FIG. l : Glomerulus in minimal change nephritis exhibiting mild prominence of mesangial 
cells and stroma. There is no occlusion of glomerular capillaries. H & E X 400. 

FIG. 2 : Electron micrograph of a glomerular capillary in a case of minimal change 
nephritis, showing foot-process fusion of epithelia] cells. X 18,500. 
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Focal glomemlosclerosis (segmental hyalinosis) 
Focal and segmental hyalinosis without 

significant cellular proliferation (Fig. 3) was 
present in 7.7% (391504) of the patients. On 
immunofluorescence microscopy, deposits of 
IgG and C3 were localised to the abnormal 
glomerular segments. Both sexes were equally 
represented. 69% of the patients were Chinese. 

Twenty-four percent (1221504) of the 
patients had proliferative glomerulonephritis. 
Tables 2 and 3 show the age, sex and race 
distribution and Table 4 the histological types. 
Diffuse mesangioproliferative glomerulo- 
nephritis (Fig. 4) was the commonest type. 

Membranous glomerulonephntis 
Only 49 patients (9.7%) had membranous 

glomerulonephritis. A typical case would 
exhibit diffuse thickening of the capillary loops 
(Fig. 5) due to spiking of the basement mem- 
brane, best demonstrated by silver stains 
(Fig. 6). Epimembranous trichrome red 
immune deposits were often easily discernable 
between the spikes. These findings were easily 
confirmed by electron microscopy (Fig. 7) and 
the finding of diffuse granular fluorescent 
deposits of immune-complexes along the 

glomerular capillary walls on immunofluo- 
rescence examination (Fig. 8). All patients 
were above 10 years old and 35 patients (71%) 
were above 20 years old (Table 3). 

Secondary glomemlar disease 
Lupus nephritis was the commonest type of 

secondary glomerular disease, accounting for 
6.4% (321504) of all patients with the 
nephrotic syndrome. Biopsies from a total of 
184 Malaysian patients with lupus nephritis, 
including 32 patients with the nephrotic 
syndrome, were available for study. The 
histological types have been reported e l~ewhere .~  
The patients wcre mainly young Chinese I 
women. A remarkable finding was the presence 
of HBsAg in glomerular immune complexes 
in 60% of the biopsies.' 

Biopsies from 6 patients showed the typical 
features of Berger's disease with prominent 
mesangial deposits of IgA on immunofluo- 
rescence. Four patients had amyloidosis and 
seven had end stage lesions. Other biopsies 
were from patients with diabetes mellitus 
(6 patients), congenital nephrotic syndrome 
(1 patient), interstitial nephritis (6 patients) 
and lesions that could not readily be classified 
into any of the above categories (5 patients). 

FIG. 3 : Focal segmental glomerulosclerosis. A glomerulus showing segmental hyalini- 
sation (arrow). H & E X 400. 
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TABLE 4 

HISTOLOGICAL TYPES OF PROLIFERATIVE GLOMERULONEPHRITIS IN 122 PATIENTS 
WITH THE NEPHROTIC SYNDROME 

HISTOLOGICAL DIAGNOSIS NUMBER % 

ACUTE DIFFUSE PROLIFERATIVE 7 5.7 

MESANGIAL PROLIFERATIVE 67 54.9 

MESANGIO-CAPILLARY 16 13.1 

CRESCENTIC 
(a) < 70% CRESCENTS 4 3.3 
(b) > 70% CRESCENTS 5 4.1 

FOCAL PROLIFERATIVE 13 10.7 

UNCLASSIFIED 10 8.2 

TOTAL 122 100.0 

8 

FIG.4 : A glomerulus in diffuse mesangioproliferative glomerulonephritis showing 
unequivocal increase in mesangial cells and stroma. H & E X 400. 
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FIG. 5 : Diffuse membranous glomerulonephritis. Marked diffuse thickeningof the glome- 
rular capillary walls without significant hypercellularity is seen. H & E XSSO. 

FIG. 6 : A case of diffuse membranous glomerulonephritis exhibiting spiking of the 
basement membrane of glomerular capillaries (arrow). Paag X 1000. 
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FIG. S : Diffuse membranous glomerulonephritis. Marked diffuse thickening of the glome- 
rular capillary walls without significant hypercellularity is seen. H & E X550. 

FIG. 6 : A case of diffuse membranous glomerulonephritis exhibiting spiking of the 
basement membrane of glomerular capillaries (arrow). Paag X 1000. 
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FIG. 7 : Membranous glomerulonephritis. Electron micrograph showing spiking (arrows) 
of basement membrane of glomerular capillary and the presence of electron 
dense immune-complex deposits (circle) between the spikes in the subepithelial 
region. X 10,000. 

FIG. 8 : Diffuse membranous glomerulonephritis. Direct immunofluorescence microscopy 
showing granular deposits of immune-complexes along glomerular capillary 
walls. The fluorescent deposits appear white in this photomicrograph. UV light 
X 650. 
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DISCUSSION 
Comparisons of the prevalence of the 

different types of glomerular lesions in different 
parts of the world are complicated by 
differences in terminology, by observer varia- 
tion in the histological assessment of glome- 
rular lesions, and by selective factors involved 
in most biopsy series. Nevertheless, the present 
study has shown that the pattern of glomerular 
disease in Malavsia is different from that in 
some other tropical countries such as ~ g a n d a , ~  
Nigeria,7 and New G ~ i n e a . ~  This is partly 
because of the rarity of Plasmodium malariae 
infection in Peninsula Malaysia. A more 
frequent malarial pathogen in Malaysia is 
Plasmodium falcipamm, but progressive glome- 
rular disease is unusual in infection with this 
parasite.8 "Tropical nephropathy" and 
"tropical extra membranous glomerulo- 
nephritis" reported to occur in Senegal were 
also not in our patients. 

Minimal change nephritis is by far the 
commonest cause of the nephrotic syndrome 
among Malaysians in Peninsula Malaysia, 
accounting for nearly half of all biopsied 
patients with this syndrome. The percentage 
among Malaysian children is identical to that 
in western populations.g 

Similar findings have been reported in 
Indian children.' The true incidence of 
minimal change nephritis among Malaysians 
is much higher than our figures indicate, as the 
majority of these patients are not biopsied 
and are treated successfully by general practi- 
tioners. Minimal change nephritis among 
children in our study is further under- 
represented because it has been our policy 
since 1975 to biopsy only children who are 
steroid-resistant or those cases of steroid 
dependency in whom the use of cyclophos- 
phomide is contemplated. It must be em- 
phasised that Minimal change nephritis is by 
far the most common cause of the nephrotic 
syndrome among Malaysian children. The 
high frequency of minimal change nephritis 
among our young adults is also in accordance 
with reports in adult caucasians." Detailed 
accounts of our long-term experience with 
minimal change nephritis in children1 and 
adults1 are published elsewhere. Of interest 
is the presence of glomerular mesangial 
deposits of IgM in many of our cases. The 
significance of this remains uncertain although 
it appears that the presence of these deposits 
does not alter the prognosis.1 

It is obvious that caution must be exercised 

in drawing conclusions on the racial distribu- 
tion of glomerular diseases on the basis of 
biopsies from hospital populations. This is 
particularly so in Malaysia where there is 
unequal hospital utilisation by the three main 
races, namely the Malays, Chinese and Indians. 
Only 19.8% of admissions t o  the University 
Hospital are Malays, although they form 53.1% 
of the population of Peninsula Malaysia.' 
Chinese and Indians, comprising 35.5% and 
10.6% of the population, form 50.1% and 27.8% 
of the hospital admissions respectively. A 
further factor to be considered is the inevitable 
under-representation of renal diseases with a 
favourable prognosis as the majority of patients 0 
were referred to  consultants at the University 
Hospital by other doctors. Despite these limita- 
tions, it is notable that 68.8% of all our biopsied e 
patients with the nephrotic syndrome are 
Chinese. The predeliction for Chinese applies 
to the majority of glomerular diseases including 
minimal change nephritis (70%), focal glomeru- 
losclerosis (69%), proliferative glomerulo- 
nephritis (77%) and membranous glomerulo- 
nephritis (65%) and also to  glomerular disease 
from all causes irrespective of the clinical 
presentation.6 

Lupus nephritis was the commonest type 
of secondary glomerular disease in our patients. 
This is not surprising as systemic lupus erythe- 
matosus is common among young Chinese 
women in this region. 3' Of particular 
interest is the association between HBsAg in 
the glomerular deposits and lupus nephr i t i~ ,~  
a finding which has not been previously 
reported, and requires further study. The rarity 
of amyloidosis is due partly to  the composition 
of the patient population at the University 
Hospital. As most patients with leprosy are 
treated elsewhere, amyloidosis secondary to 
leprosy is under-represented. Likewise only a a 

few renal biopsies were available from the 
Malaysian Orang Asli among whom amyloidosis 
is common." However, in the absence of o 
leprosy, renal amyloidosis appears to  be an 
uncommon cause of the nephrotic syndrome 
among Malays, Chinese and Indians in 
Peninsula Malaysia. 
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