
PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2019, VOL. 8 (03)PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (01)70

Histomorphological Spectrum of 
Glomerulopathies: A Review

REVIEW ARTICLE 

Anam Shaikh, Fouzia Lateef, Talat Mirza
Department of Histopathology, Ziauddin University and Hospital, Karachi, Pakistan.

ABSTRACT

Renal disease and dysfunction is a worldwide public health problem. The underlying pathology in most renal 
disease is glomerulopathy, largely referred to as glomerulonephritis. It can be primary or secondary to other 
diseases. A range of morphological patterns was observed in this condition, each with different 
etiopathogenetic mechanisms, diverse clinical presentation, disease progression and therapeutic 
responses. We searched the literature using Hinari, PubMed and Google Scholar, for appropriate studies. This 
review was conducted by employing specified methods and structures using histopathology-confirmed 
data during the year 2011 to 2020. Thirty-five studies consisting of 13,423 reported renal biopsy cases were 
covered in this review. The most common indication of the renal biopsy was nephrotic syndrome followed 
by proteinuria and nephritic syndrome. Focal segmental glomerulosclerosis, minimal change disease, and 
mesangio-capillary glomerulonephritis among others, were the most frequently reported primary patterns of 
glomerulopathies. Glomerular diseases remain poorly characterized due to the scarcity of data on 
histo-morphological patterns of glomerulopathies. The development of registries regarding renal biopsy may 
offer a chance to characterize the pervasiveness and patterns of glomerulopathies and have a positive 
impression on chronic/end stage renal disease analysis and treatment since most glomerular diseases are 
complaisant to treatment.
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INTRODUCTION

Renal diseases are a global health issue. According 
to the World Health Statistics 2016 and Sustainable 
Development Goals (SDG) project, the kidney and 
urinary tract pathologies, confers to the worldwide 
burden of diseases, with around 850,000 deaths and 
15,010,167 fine-tune conditions every year1. They are 
the 12th cause of death and the 17th cause of 
disability2.

Pakistan ranks eighth in renal disease causing 20,000 
deaths every year. Additionally, among the 43,000 
people dying in the country due to organ failure, 
more than 45% die of renal failure (both acute and 
chronic) 3. The underlying pathology in most cases 
(33.56%) of renal dysfunction is glomerular dysfunc-
tion/disease, largely referred to as glomerulonephri-
tis (GN) 4,5.

In developing countries, glomerulonephritis is a 
highly reported diagnosis to patients carrying the 
burden of renal diseases6,7. According to the 2012 
United States Renal Data System (USRDS) 28.3/mil-
lion/year is the adjusted renal disease rate due to 
primary glomerulopathy8. Material from the Chinese 
Renal Data System reveals that the most common 
cause of renal pathology is glomerular diseases 
(57.4%) 9. Data from Africa displays glomerular 
diseases in 10.2% to 52% of patients with renal 
disease10,11.

A variety of morphological pictures are noted in the 
condition inclusive of minimal change disease, 
glomerular basement membrane thickening, 
mesangioproliferative glomerulonephritis, focal and 
segmental scarring, mesangiocapillary glomerulo-
nephritis, hyalinosis and other rare patterns12. 
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Despite the high prevalence and incidence of 
glomerular disease, the underlying histological 
variants and morphological patterns are seldom 
explored, resulting in a lack of understanding of the 
morphological patterns of the disease.
 
Recent studies are now showing, morphological 
patterns of glomerular diseases having different 
etiological factors, pathogenetic mechanisms and 
diverse clinical presentation, proteinuric remission, 
disease progression and therapeutic response13,14, 

making it even more important to investigate the 
matter as this may lead to better prognosis and 
reduced morbidity and mortality from the disease.

Nephrotic syndrome is a combination of clinical 
presentation and laboratory outcomes embracing 
non-selective proteinuria (3.5 g/24 h), low level of 
albumin in the blood, increased level of cholesterol, 
and generalized edema14-16. Nephrotic syndrome is 
the most frequent cause of glomerular damage. 
The glomerular impairment may be unspecified 
(primary or idiopathic) or because of some known 
disorders like Systemic lupus erythematosus (SLE) 
and Henoch- Schonlein purpura (HSP) which is a 
secondary glomerulonephritis17.

About 60% of the adult population developed 
primary GN18. There is a very little amount of fluores-
cence-based documentation in local data particu-
larly, regarding the pathology of adult nephrotic 
syndrome cases. As per literature, very few past 
studies were found, purely made diagnosis on light 
microscopy without the use of immunofluorescence 
or electron microscope and thus the real picture of 
glomerular injury was not reflected in nephrotic 
syndrome19. Therefore, these types of studies 
missed-diagnosed as mesangiocapillary and 
mesangioproliferative glomerulonephritis, while 
most excluding other entities like focal segmental 
glomerulosclerosis20.

According to current reports, the various region of 
the world shows the root of nephrotic syndrome is 
focal segmental glomerulosclerosis21, followed by 
membranous glomerulonephritis and minimal 
change disease with many of other least common 
patterns. The cases of nephritic syndrome mostly 
diagnosed as IgA nephropathy22-24.

In the 1970s, the International Study of Kidney Diseases 
in Children reported minimal change disease is the 
most common histopathological pattern in biopsies 
from individuals with idiopathic nephrotic syndrome23. 

Minimal Change disease reported by other single 
center studies in 70-90% of cases. Focal segmental 
glomerulosclerosis was the underlying cause of 
idiopathic nephrotic syndrome found in only 5-7% of 
cases25. It is believed, however, that children and 
adults both are on the higher incident of focal 
segmental glomerulosclerosis26. However, there is no 
comprehensive review of literature reporting the 
morphological pattern of glomerulonephritis. Conse-
quently, we line-up to review in stock published litera-
ture on the histomorphological spectrum of glomeru-
lar diseases. 

DISCUSSION

This review was conducted according to the guide-
lines of “Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA)”. Studies 
were collected by using PubMed, Hinari and 
Google Scholar as a search engine. The search of 
studies was restricted to three keywords (i.e., 
Histo-morphology, Glomerulonephritis and Glomer-
ulopathies using the Boolean operator “and”) and 
search results from last decade (2011-2020) were 
included. Only articles available in English were 
included. The bibliographies of articles were also 
inspecting to strengthen the search. 

We included, study, which reports only biopsy-prov-
en cases of glomerulopathies, contain a minimum 
of 50 participants and provided data on morpho-
logical types of the reported glomerulopathies. The 
study whose focus was on the comorbid condition 
and whose whole unit had a single or specific type 
of glomerulopathy was excluded. The relevant 
data were extracted to review the full-text study of 
selected data. Data collection included the region 
and country of publication, publication year, the 
design of the study, number of performed biopsies 
and their indication, distribution of gender, frequen-
cies of reported histomorphological types and their 
etiopathogenesis.

Thirty-five complete research papers were 
reviewed and analyzed for this review study. Out of 
35 studies, 18 (51.43%) reported on adults (1st group), 
11/35 (31.43%) comprising of adults and pediatrics 
(2nd group) and 6/35 (20.69%) were limited to pedi-
atric age group (3rd group) (Figure 1). Total, 13,423 
documented cases of renal biopsy in the last 
decade (2011-2020) were evaluated. The study 
duration stretched from 12 months to up to many 
years. The prospective study design was found only 
in eight studies.
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Figure 1: Data regarding the age categories of group individuals.

Male predominance observed in most of the 
studies: 45.2%-63.7% in 1st group; 47.3%-64.3% in 2nd 

group and 53.0%-68.8% in 3rd group. In 1st group 
studies, at the time of biopsy the average age was 
below 40 years (range 15-70 years), while in 3rd 

group studies, the average age was below 9.5 
years (range 1-14 years). Generally, we found 121 
was the median number of cases per the study, 
however, the vast difference observed in the mean 
rate of renal biopsy cases reported annually (1st 

group: 17.1/annum to 134/annum; 2nd group: 
7.9/annum to 617/annum and 3rd group: 5.2/annum 
to 83.1/annum). The most common indication of the 
renal biopsy was a nephrotic syndrome.

The search comprised of articles from parts of Asia, 
Europe, and Africa. The highest prevalence among 
different types of glomerulopathy reported by all 35 
studies was minimal change disease 16.5% (95% CI: 
11.2-22.6; n=7657). Minimal change disease also 
reported in 2nd group by the study of Morocco was: 
79.2% (68.5-87.6) on the other hand there were two 
studies from Nigeria which concluded minimal 
change disease the least common type found27,28. 

Minimal change disease was the highly prevalent 
type of pattern found in the pediatric group (3rd 
group) compared to group 1st and 2nd but no 
accountable difference was found across all the 
age groups (p=0.496).
 
The prevalence rate of focal segmental glomerulo-
sclerosis in Africa was 15.9% (11.3-21.1). Among 
many regions, Focal segmental glomerulosclerosis 
(FSGS) was the most prevalent type of picture 
noted in West Africa: 19.1% (5.9-37.4) and it was the 
least common type in North Africa: 13.2% (9.5-17.5) 
but there was no significant inter regional difference 

noted (p=0.889). Other primary patterns of glomeru-
lopathy were observed in 9.2% (95% CI: 6.2-12.7), 
among them mesangioproliferative glomerulone-
phritis 11.8% (95% CI: 9.2-14.6), Mesangiocapillary 
glomerulonephritis 6.6% (95% CI: 4.6-9.0) and mem-
branous glomerulonephritis 2.8% (95% CI: 1.3-4.9). In 
the African continent, amyloidosis and lupus nephri-
tis were two frequently reported diseases with a 
mean prevalence of 11.3% and 13.9% respectively. 

In Asia, focal segmental glomerulosclerosis and 
minimal change disease were the commonest 
morphological variants. Minimal change disease 
was found in 35.48% of the studies (95% CI: 
34.3-41.3). Focal segmental glomerulosclerosis was 
present among 37.58% of biopsies from Asia (95% CI: 
37-38), membranous glomerulonephritis stood at 
22.58% (95% CI: 4.1-0.9) and membranoproliferative 
glomerulonephritis was noted in 16.44% of the biop-
sies from the region (95% CI: 9.8-24.6). The most 
prevalent underlying condition in Europe was focal 
segmental glomerulosclerosis (28%), followed by 
minimal change disease (19.5%) and then membra-
nous glomerulonephritis (18.5%), diabetic and 
hypertensive nephropathy, mirroring the high prev-
alence of diabetes and hypertension in the affluent 
parts of the world, were the predominant types of 
secondary renal diseases in Europe.

There is a scarcity of solid data regarding the epide-
miology of glomerular diseases in many parts of the 
world in some measures due to the dearth of renal 
registries. Due to budget, insufficient skills to perform 
biopsies, tissue handling and adequate skills to 
interpret the morphology of renal tissue, especially 
in Africa and Asia. However, few institutions are 
efficient enough to perform renal biopsies regularly. 
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However, from what we gathered in this review, we 
have found that minimal change disease and focal 
segmental glomerulosclerosis are the frequently 
reported glomerular pattern in Asia,14 Europe and 
Africa. This may be because of nephrotic syndrome 
reported by the majority of the 29 studies as the only 
indication to perform a renal biopsy and as we 
noted in many studies these two patterns are the 
commonest cause of nephrotic syndrome29-32. We 
detected that there were very few studies33 which 
distributed the glomerulopathy in primary and 
secondary diseases. The most common secondary 
glomerulopathy found was lupus nephritis34-35. 

Few researchers that have attempted to study 
secondary diseases, such as amyloidosis have 
shown that the deposition of amyloid is appeared in 
the mesangium as well as along the basement 
membrane of the glomerular capillary wall and this 
accumulation of amyloid damages the glomerular 
basement membrane. The presence of amyloid in 
terms of its quantity correlates with the clinical 
behavior of the disease as well. Among the histo-
morphological patterns, in lupus erythematosus, 
mesangial and membranous abnormalities can be 
found such as focal proliferative or diffuse prolifera-
tive mesangial or membranous glomerulonephritis, 
interstitial nephritis, glomerular sclerosis, vascular 
sclerosis and necrotizing renal vasculitis36.

Many different clinical characteristics and prognosis 
are associated with each of the morphological 
patterns. There is a possibility of occurrence of 
mesangial as well as focal proliferative lupus nephri-
tis without the presence of any clinical feature and 
in general, they have a good prognosis. The 
progressive and irreversible renal functional abnor-
mality and nephrotic syndrome are the manifesta-
tions of diffuse proliferative lupus nephritis. In 
one-sixth of the case, we observed milder forms 
could be transformed to diffuse proliferation. 
Although the nephrotic syndrome is the characteris-
tic finding of membranous lupus nephritis, it may 

persistently present but the renal functional abnor-
mality develops very slowly and its severity is least 
common37.

During diffuse proliferative lupus nephritis, necrotiz-
ing vasculitis occurs oftentimes and produces the 
picture of malignant hypertension which may 
ultimately lead to uremia. Interstitial nephritis occurs 
in the association of many glomerular patterns but 
most of the time it may occur as the predominant 
lesion both histologically and clinically as well. 
Glomerular sclerosis may occur with hypertension 
and vascular sclerosis majorly develops during lupus 
nephritis, and proceed towards severe forms even 
though the active entity has remitted38. 

Hypertension also has its implications for kidney 
health and manifests important morphological signs 
as diseases progress. Microalbuminuria is a predic-
tor of the clinical progression of the disease. Addi-
tionally, research also suggests that it is also a 
predictor of the clinical progression of diabetic 
nephropathy. The underlying histomorphological 
spectrum of both the disease is like that of the 
primary renal diseases39.

We recognized basic limitations in most of the 
studies including unavailability of immunofluores-
cence and electron microscopic technology and 
lack of uniformity in depicting morphological 
patterns. For example, we noted, many of the series 
published earlier in 2000 reported diffuse prolifera-
tive and focal proliferative glomerulonephritis even 
without further description of the picture. Although 
the performance of renal biopsy is mandatory for 
the appropriate diagnosis of glomerular diseases, 

we acknowledge, that this is not an impossible 
technique or method to establish and perform the 
renal biopsy in developing countries where the 
resources and competence are confined. There-
fore, there is an urgent need to make pillars for the 
improvement in this area to perform, proceed and 
interpret the renal biopsy.

Table 1: Distribution of morphological patterns among different regions of the world.
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Research Study Male Female Most Common PGN Most Common SGN

Vuen et al. 2020 14 28.7% 71.3% MCD 38.9% LN 87.2%

AlYousef et al. 2020 15 61.2% 38.8% IgA nephropathy 23.9% LN 41.8%

Asif et al.201733 53.3% 646.6% MN 71% LN 60%

Ayach et al. 2011 34 61% 39% MCD 79.20% Amyloidosis 2.6%

Nadium et al. 2013 36 54.9% 45.1% FSGS 29.6% -----

Mohammad et al. 201239 76% 24% FSGS 22% Amyloidosis 5%

Gunawardena et al . 2018 40 17.43 82.5% FSGS 24.8% 0%

Rath i et al. 2014 41 60.2% 39.8% FSGS 30.6% LN 62.5%

PriyadarShini et al. 2019 42 62.97% 37.03% MCD 47.63% LN (no % found)

MCD: Minimal change disease
FSGS: Focal segmental glomerulosclerosis
LN: Lupus nephritis
IgA: Immunoglobulin-A nephropathy
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CONCLUSION

Glomerular diseases are an area of demanding 
expertise and the establishment of renal biopsy 
registries as these is found to be crudely portraying 
due to a lack of data on morphology. The step 
towards the betterment of this area may offer a 
chance to depict the prevalence and patterns of 
glomerulopathies and this may impacts positively 
on chronic kidney disease evaluation and treat-
ment since most glomerular diseases are liable to 
treatment.
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