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ABSTRACT

Background: The frequency and distribution of primary and secondary glomerular disorders presenting as acute
nephritic syndrome (ANS) varies according to the geographic and racial characteristics, renal biopsy practices and
patient selection criteria. The present study was carried out to determine the histomorphologic patterns of lesions in
renal biopsies from patients presenting with ANS.

Methods: The study was conducted on patients presenting with ANS, in a tertiary care hospital in South India, during
the period between 2008 and 2015. The renal biopsies performed were studied by light and immunofluorescence
microscopy.

Results: A total of 112 patients of ANS, with a male: female ratio of 1: 1.5 and mean age of 32.9 £16.85 years, were
included. Primary glomerular disease (PGD) was present in 77.7% and secondary glomerular disease (SGD) in 22.3%
of the cases. The commonest PGD presenting as ANS was postinfectious glomerulonephritis followed by crescentic
glomerulonephritis. The commonest SGD causing ANS was lupus nephritis (LN).

Conclusion: A range of PGD and SGD can present as ANS. Various studies, done in India and abroad, show variations
in the frequency and distribution of PGD presenting as ANS. The distribution pattern of SGD presenting as ANS largely
corresponds to the pattern described in other Indian studies with LN being the commonest.
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Introduction

Acute nephritic syndrome (ANS) is one of the presentations
of renal disease that is characterised by hematuria,
subnephrotic proteinuria and fall in glomerular filtration
rate with azotemia, hypertension, oliguria and edema.
(121 Varied histopathologic lesions, especially affecting
the glomeruli, can cause the syndrome.l*} A meticulous
histopathologic examination of renal biopsy and clinical
correlation is required to distinguish between the various
causes of ANS, as they exhibit different clinical behaviour
and require different treatment protocols. Early recognition
of the underlying cause of ANS and prompt institution of
relevant therapy is vital for improvement in or preservation
of renal function."Further, the lesions causing ANS vary
according to geographic area, socioeconomic conditions,
demography and race, and there is paucity of this
information in the native south Indian population.”

The aim of the present study was to determine the
histomorphologic patterns of lesions in renal biopsies from
patients presenting with ANS in a tertiary care hospital in
south India.

Material and Methods

The study was conducted in the department of Pathology
in conjunction with the department of Nephrology, M.S
Ramaiah Medical College and Hospitals, Bangalore;
over a duration of seven years (between 2008 and 2015)
and was a cross-sectional, hospital based study. Patients
presenting with ANS, who underwent percutaneous renal
biopsy were included in the study. ANS was defined
as rapid onset of edema, oliguria and hypertension
with hematuria (microscopic or macroscopic) and mild
to moderate proteinuria (< 3.5 g per day per 1.73m?’
surface area).!'*'Patients with nonglomerular/ urothelial/
urological hematuria caused by interstitial diseases,
urolithiasis and trauma, benign or malignant mass lesions
and infections of the urinary tract were excluded from
the study.l“The renal biopsy specimens were processed
for light microscopy (LM) and immunofluorescence
microscopy (IFM) as perstandard protocol. For LM, 3 to
4 um thick paraffin embedded tissue sections were stained
with haematoxylin and eosin (H&E), periodic acid Schiff
(PAS), Jones silver methenamine (JMS) and Masson’s
trichrome stains. For [FM, cryo-sections were stained with
fluorescein isothiocyanate (FITC) conjugated antisera (Bio
Genex) specific for immunoglobulin IgG, IgM, IgA and
complement component 3 (C3). The staining distribution
was described as mesangial or membranous in a granular
or linear pattern and the staining intensity was graded semi-
quantitatively from 0 to +++. The clinical data and relevant
investigations, including age, gender, urinalysis, 24 hour
proteinuria, serum creatinine, blood urea nitrogen levels
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and serological data [complement levels (C3 and C4),
anti-nuclear antibodies, dsDNA and ASLO titers] were
retrieved from the patients’ case files. The renal diseases
were classified into primary glomerular disease (PGD) and
secondary glomerular disease (SGD).

The various PGD and SGD, presenting as ANS, were
diagnosed on the basis of both clinical and histopathological
(LM and IFM) investigations. The following criteria were
used to diagnose the various disease entities: Postinfectious
glomerulonephritis (PIGN) was diagnosed when acute
glomerulonephritis, characterised by diffuse global
glomerular endocapillary proliferation with neutrophilic
exudation on LM and coarse granular predominantly
membranous and a less prominent mesangial deposit of C3
and IgG on IFM, was present related to recent streptococcal
/ nonstreptococcal infection.”)

Crescentic glomerulonephritis (CresGN) was diagnosed
when 50% or more of the glomeruli showed crescent
formation on LM.™®! In addition “anti-glomerular basement
CresGN” was diagnosed when linear IgG and C3 staining
of glomerular basement membrane was discerned on
IFM (usually with associated elevated anti-glomerular
basement membrane antibody titer); “immune complex
CresGN” was diagnosed when glomerular deposits of
immunoglobulins and or complement were clearly present
on IFM; “pauci-immune CresGN” was diagnosed when
little or no immunoglobulin and complement deposits were
discerned on IFM (usually with presence of antineutrophil
cytoplasmic antibodies).®*! Goodpasture syndrome (GPS)
was diagnosed when features of anti-glomerular basement
CresGN was present with pulmonary involvement
(pulmonary  haemorrhage).®! ~ Membranoproliferative
glomerulonephritis (MPGN) was diagnosed when lobular
hypercellular glomeruli with thickened capillary walls
(with “ tram tracks” on PAS/ JMS stains) and increased
mesangial substance was present on LM, and membranous
and mesangial deposits of C3 with or without accompanying
immunoglobulin deposits was present of IFM with clinical
finding of hypocomplementemia.l'” IgA nephropathy
(IgAN) was diagnosed when glomerulonephritis with
predominantly IgA deposits in the mesangium was present
in the absence of systemic disease.!'l Membranous
nephropathy (MN) was diagnosed when diffuse global
uniform thickening of glomerular capillary wall was
present on LM (with subepithelial “spikes” in PAS/ IMS)
and diffuse fine granular membranous deposits of IgG, and
to a lesser extent C3 deposits were seen on IFM.['Y Focal
and segmental glomerulosclerosis (FSGS) was diagnosed
when sclerosis with associated synechiae formation and
hyalinosis was present, involving the glomeruli in a focal
and segmental fashion.!"*!
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Lupus nephritis (LN) was diagnosed when glomerular
mesangial matrix expansion/ mesangial proliferation/
capillary wall thickening/ endocapillary proliferation/
necrosis/ crescents were present in the appropriate
clinical setting (i.e patients fulfilling the American college
of Rheumatology revised criteria for classification of
Systemic lupus erythematosus), usually with “full house”
mesangial or membranous deposits of immunoglobulins
and complement.'"¥ Henoch-Schonlein purpura (HSP)
was diagnosed when glomerular IgA immune complex
deposits were present with extrarenal manifestations such
as purpura.l’” Hemolytic uremic syndrome (HUS) was
diagnosed when histological evidence of glomerular/
arteriolar  thrombotic ~ microangiopathy  (fibrinoid
necrosis/ thrombosis) was present in the clinical setting
of microangiopathic hemolytic anemia.l'¥ Malignant
nephrosclerosis was diagnosed when histological features
of arterio/ arteriolonephrosclerosis was present in the
clinical setting of accelerated hypertension, papilledema
and retinal hemorrhage.!'”!

Statistical Analysis: Data was analysed using Statistical
Package for Social Sciences version 20.0, (SPSS, IBM,
USA). All the continuous parameters were expressed as
mean and standard deviation and all qualitative data as

Table 1: Histologic patterns of renal disease and laboratory parameters.

proportion. The frequency and percentage of each type of
renal disease was determined.

Results

A total of 112 cases were included in the study of which
44 were males and 68 were females (male: female ratio =
1: 1.5). The distribution of sex in each decade is shown in
Figure 1. The mean age of the patients was 32.9 +16.85
(range 5-75) years. Majority of the patients were in the
second (23.2%, 26/112) and third (21.4%, 24/112) decades.
The mean 24 hour proteinuria and serum creatinine were
2.2740.68 (range: 1.0- 3.3) and 2.9142.35 (range: 0.7-
13.7) respectively.

The frequencies and histologic patterns of renal lesions and
some basic data in patients with ANS, are shown in Table
1. PGD was present in 77.7% (87/112) and SGD in 22.3%
(25/112) of the cases. The commonest PGD presenting
as ANS was postinfectious glomerulonephritis (PIGN)
(37.9%, 33/87), followed by crescentic glomerulonephritis
(CresGN) (23%, 20/87) (Fig 2). The commonest SGD
causing ANS was lupus nephritis (LN) (68%, 17/25) (Fig 3).
The distribution of renal disease in each decade is shown in
Table 2 and the immunofluoresence findings in the different
histomorphological lesions of ANS are depicted in Table 3.

Primary glomerular disorders
PIGN 33 (29.5) | 33.7+19.74 16 17 1:1.1 2.26+1.08 1.92+0.62
CresGN 20(17.9) 36.2+17.0 9 11 1:1.2 5.18+3.61 2.21+0.63
MPGN 17 (15.2) | 33.8+13.84 8 9 1:1.1 2.16+1.6 2.37+0.74
IgAN 14 (12.5) | 31.4+13.41 8 6 1.3:1 3.13+2.71 2.67+0.64
MN 2(1.8) 32.5+3.53 1 1 11 1.3+0.84 3.1£0.42
FSGS 1(0.9) 65 - 1 - 2.2 29

Secondary glomerular disease
LN 17 (15.2) | 27.1+£12.89 - 17 - 2.39+1.56 2.52+0.68
MNS 2(1.8) 27+5.65 1 1 11 5.1+.14 2.45+0.78
HUS 2(1.8) 8.5+4.94 1 1 11 2.75+0.91 1.7£0.28
HSP 2(1.8)| 24.5£19.09 - 2 - 2.05+0.07 2.25+0.35
GPS 1(0.9) 65 - 1 - 1.9 1.8
Vasculitis 1(0.9) 60 - 1 - 1.4 1.9
Total 112 | 32.9%16.85 44 68 1:1.5 - -

CresGN (Crescentic glomerulonephritis), FSGS (Focal and segmental glomerulosclerosis), GPS (Goodpasture syndrome), HSP (Henoch-Schénlein purpura),
HUS (Hemolytic uremic syndrome), IgAN (IgA nephropathy), LN (Lupus nephritis), MN (Membranous nephropathy), MNS (Malignant nephrosclerosis),
MPGN (Membranoproliferative glomerulonephritis), PIGN (Postinfectious glomerulonephritis).
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Table 2: Distribution of renal disease in each decade.

1

PIGN 4 10 1 7 6 1 3 33
CresGN 1 4 3 3 6 2 - 20
MPGN - 3 5 4 2 3 - - 17
IgAN - 2 5 4 1 2 - - 14
MN - - 1 1 - - - - 2
FSGS - - - - - - 1 - 1
LN - 5 8 1 3 - - - 17
MNS - - 1 1 - - - - 2
HUS 1 1 - - - - - - 2
HSP - 1 1 - - - - 2
GPS - - - - - - 1 - 1
Vasculitis - - - - - 1 - - 1
Total 6 26 24 22 18 9 5 2 112

Table 3: Immunofluorescence findings in the various histomorphological lesions of ANS.

PIGN ( N=33) 33 10 5 33
CresGN ( N=20) 12 4 3 8
MPGN( N=17) 12 8 0 17
IgAN( N=14) 7 4 14 8
MN( N=2) 2 0 0 1
FSGS( N=1) 0 1 0 1
LN( N=17) 17 12 10 16
MNS( N=2) 0 0 0 0
HUS( N=2) 0 0 0 0
HSP( N=2) 1 0 2 1
GPS(N=1) 1 0 0 0
Vascuitis( N=1) 0 1 0 1
Total( N=112) 85 (76%) 40 (36%) 34 (30%) 86 (77%)
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Fig. 1: Distribution of sex in each decade.
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Fig 2: (A) Postinfectious glomerulonephritis with global glomerular endocapillary proliferation (H&E, x 200); (B)
Postinfectious glomerulonephritis with predominantly membranous deposits of C3 (IFM, x200); (C) Immune complex CresGN
with crescent (arrow) formation (H&E, x 200); (D) Immune complex CresGN with membranous deposits of IgG (IFM, x200).
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Fig. 3: (A) Lupus nephritis with glomerular endocapillary and mesangial proliferation and wire loop lesions (arrow) (H&E,
x 200); (B) Lupus nephritis with glomerular capillary hyaline thrombi (arrow) (H&E, x200); (C) Lupus Nephritis with early
crescent (arrow) formation (H&E, x 200); (D) Lupus Nephritis with membranous and mesangial deposits of IgG (IFM, x200).
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Discussion

ANS is a glomerular syndrome that is characterised
by inflammatory changes within the glomerulus.!” The
inflammatory changes are associated with complement
activation, production of pro-inflammatory cytokines
and mediators, infiltration by neutrophils and monocytes,
and mesangial and endothelial cell proliferation with
swelling which cause i) local hemodynamic alterations
and reduced filtration area resulting in decreased GFR with
consequent salt and water retention, oliguria, edema and
varying degrees of hypertension ii) glomerular hematuria
manifested by dysmorphic red blood cells (RBCs) and
RBC casts and iii) damage to glomerular filtration barrier
with resultant mild to moderate proteinuria.[%'®!IA variety
of PGD and SGD can present as ANS. The common PGD
that present as ANS are PIGN, membranoproliferative
glomerulonephritis (MPGN), IgA nephropathy (IgAN)
and CresGN (rapidly progressive glomerulonephritis). The
SGD that manifest as ANS include LN, Henoch-Schonlein
purpura (HSP), hemolytic uremic syndrome (HUS),
Goodpasture syndrome (GPS), bacterial endocarditis,
shunt nephritis, hypersensitivity vasculitis, Wegener
granulomatosis and polyarteritis nodosa.!!*]

Our gender distribution of mild female preponderance was
comparable to a study from Bangladesh (M:F= 1: 1.15),
however mild male preponderance was found in a west
Indian (Mumbai) study (M:F= 1.8:1).*2LN frequently
occurs in females and the higher relative frequency of
this disease in our series compared to the latter study,
may partly explain the female predominance. The age
distribution was similar to other Indian studies.'*?"
Even though ANS can occur in any age group, it is most
prevalent in children.”! However in the present study only
18% (20/112) of the cases occurred in children (age <15
years). Similarly Rahman et al, in their study, observed
that paediatric patients accounted for only 4% of the
ANS cases.'This discrepancy could due to the fact that
paediatric ANS cases generally respond well to therapy
and therefore are seldom biopsied.™

The frequency and distribution of the various PGD and
SGD presenting as ANS vary according to geographic area,
race, socio-economic conditions, prevalence of infectious
diseases and policies in renal biopsy practice. Table 4
shows the comparison of our data with a few other national
and international published studies.

The most common cause of ANS in the present study was
PIGN (29.5%) which is in synchrony with another south
Indian study (Hyderabad) and Brazilian study, where PIGN
constituted the commonest cause of ANS, accounting for
56.6% and 17.2 % of the cases respectively.’*'! PIGN
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constituted the second and third commonest causes of
ANS respectively in studies from west India (Mumbai)
(25.7%) and Serbia (18.1%).2%?2 However, in a study from
Bangladesh PIGN was the least common cause (2.7%).1!
The authors of the latter study attribute the low prevalence
of the disease to improvement of personal hygiene and
health care. Further, the authors commented that as PIGN
cases resolve with treatment they are seldom biopsied.
In our institution, we biopsy children with clinically
suspected PIGN, only if persistent hypocomplementemia
(> 6weeks) or gross hematuria (> Imonth) or hypertension
(> 2 months) or progressive decline in GFR or occurrence
of ANS within 48 hours of pharyngitis is present. However
we biopsy adults more liberally as PIGN is not as common
in adults as in children and a number of glomerulonephritis
may clinically masquerade as PIGN.

CresGN constituted the second most common cause of
ANS (17.9%) which is similar to the study conducted in
Serbia (21.7%).1?! This is in contrast to studies from south
India (Hyderabad), west India(Mumbai), Bangladesh and
Brazil where the disease was either muchless frequent or
was not reported.* > 2% 2IThe reasons for these variations
in disease frequency, whether due to differences in patient
selection criteria or differing environmental influences, is
not clear. Further evaluation of our cases of CresGN, by
IFM, revealed 5 cases (20%) of anti-glomerular basement
CresGN, 7 cases (35%) of immune complex CresGN and 8
cases (40%) of pauci-immune CresGN. Similarly literature
review showed that pauci-immune CresGN is the most
frequent category of CresGN (60%) followed by immune
complex CresGN(24%), with anti-glomerular basement
CresGN (15%) being the least frequent.®

In the present study MPGN (15.2%) and LN (15.2%)
constituted the third most frequent cause of ANS. MPGN
(Fig 4) was the commonest cause of ANS in studies
conducted in India (Mumbai) and Bangladesh unlike
Serbian and Brazilian studies where low frequencies
were reported.[*2021221 The latter study attributed the low
frequency of MPGN to improved socioeconomic conditions
and decline in regional endemic diseases.?'!Similar to
other Indian studies and a study from Bangladesh, LN was
the single most common secondary cause of ANS. In the
present study diffuse LN (class IV) was the most common
histologic pattern (53%, 9/17) followed by focal LN (class
1) (24%, 4/17), mesangial proliferative LN (class II)
(12%, 2/17), membranous LN (class V) (6%, 1/17) and
minimal mesangial LN (class I) (6%, 1/17). Similar to
our observations, literature review reveals that ANS is a
commoner manifestation of proliferative LN (classes III
and IV) rather than classes I, II and V.3
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IgAN (Fig 4) was the commonest cause of ANS in a
Serbian study (35.7%). It is considered as the most
common primary glomerular disease especially in young
adult Caucasians and the most common cause of end-stage
renal disease.**In the current study the frequency of [gAN
presenting as ANS was 12.5%, which is slightly higher
than the other Indian studies.!**"

Immunofluorescence studies in the cases presenting
with ANS, showed deposits of single or multiple

Table 4: Comparison of our data with other published studies.

immunoglobulin and/ or complement component (C3).
C3 deposits were the most frequent and were present in
77% of the cases followed by IgG deposits (76%) and
IgM deposits (36%). Rahman et al in their study, observed
that IgM was the predominant deposit (52%) followed
by C3 (48%) and IgG (47%) deposits.¥) The differing
immunofluorescence findings could be due to the differing
patterns of glomerulonephritis causing ANS and technical
factors inherent in the methodology.

Variables Present study Bangladesh* Mumbai?®®| Hyderabad®* Serbia?? Brazil*'**
No of ANS cases 112 73 74 166 83 789
PIGN 29.5 2.7 25.6 56.6 18.1 17.2
CresGN 17.9 0 0 3.6 21.7 3.1
MPGN 15.2 43.8 33.8 1.8 24 4.7
IgAN 12.5 5.5 2.7 4.8 35.7 15.8
MN 1.8 9.6 9.5 0 0 3.9
FSGS 0.9 0 0 2.4 4.8 10.2
LN 15.2 11 0 13.3 - 14.2
HUS 1.8 0 0 0 - -
HSP 1.8 0 4.1 1.2 - -

These figures represent percent of total cases of ANS.

* figures have been calculated from Table 2 of the article.
** data obtained from Table 7 of the article.

- indicates that data are not available

Fig. 4: (A) Membranoproliferative glomerulonephritis with lobular hypercellular glomeruli exhibiting thickened capillary walls
(H&E, x 200); (B) Membranoproliferative glomerulonephritis with membranous and mesangial deposits of C3 (IFM, x200); (C)
IgA nephropathy with mesangial hypercellularity (H&E, x 200); (D) IgA nephropathy with mesangial IgA deposis (IFM, x200).
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Conclusion

Various studies, done in India and abroad, show variations
in the frequency and distribution of PGD presenting as
ANS. The reasons for this include varying renal biopsy
practices, differing patient selection criteria, differences
in the prevalence of infectious diseases and variations in
the prevalence of various glomerulonephritis in different
regions of the world. The commonest PGD presenting as
ANS in the present study, was PIGN followed by CresGN.
The distribution pattern of SGD presenting as ANS largely
corresponds to the pattern described in other Indian studies
with LN being the commonest.

The present study represents a contribution to understanding
the epidemiology of renal disease manifesting as ANS in
South India.
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