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Abstract

Background: Diffuse Crescentic glomerulonephritis (CrGN) is defined as presence of crescents in >50% of glomeruli
sampled for renal biopsy. This is a critical diagnosis with clinical implications that ideally is communicated to the
referring physician immediately. There is limited data on the etiology, clinical and histopathological spectrum of CrGN in
Bangladeshi population.

Aim: This study aims to identify the aetiology, clinico-pathological features and immunohistological patterns of
crescentic glomerulonephritis in Bangladeshi population.

Materials and Methods: All the crescentic glomerulonephritis diagnosed histologically at Armed Forces Institute of
Pathology, Dhaka irrespective of age and sex are included in the study. The study duration was from January 2017 to
December 2018. The renal biopsy samples were undergone H&E, PAS, Masson trichrome and Methanamine silver
staining. For each case direct immunofluoresnece study was carried out for IgG, IgM, IgA, C3, C1q, Kappa and Lambda.
Depending on clinical, biochemical, serological, histological and immunofluorescence evaluation crescentic
glomerulonephritis was classified.

Results: During stipulated period 43 crescentic glomerulonephritis were diagnosed which comprises 3.5% out of total
1229 non transplant renal core biopsy patients. Mean age was 30.32+ 17.41 the largest age group (15/43) being
paediatric age group (<16 yrs). The male female ratio was 0.72. The most common presentation was generalized body

swelling (46.51%) followed by gross haematuria (27.9%). On urine examination 38 (88.37%) patients had haematuria
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and 28 (65.12%), patients had massive proteinuria (>3.0 Gm/24 hrs). The mean serum creatinine level was 5.9+4.47
mg/dl (1.3 to 18.85 mg/dl). ANA was positive in 5 cases and among those 04 were anti dsDNA positive and labeled as
systemic lupus erythematosus (SLE). Among all immune complex mediated crescentic glomerulonephritis (IC-CGN) was
22 (51.16%), Pauci-immune crescentic glomerulonephritis (PI-CGN) was 17 (39.53%), anti-glomerular basement
membrane disease (anti GBM disease) was 03 (6.97%) and 01(4%) could not be classified due to lack of DIF findings.
Average age of IC-CrGN is 27.86 yrs, PI-CrGN is 31.29 yrs and anti GBM disease is 36.67 yrs. Serum creatinine level during
admission was in average, 4.10 mg/dl in IC-CrGN, 5.66 mg/dl in PI-CrGN and 11.46 mg/dl in anti GBM disease. Among the
PI-CGN, 9 (53%) were ANCA positive and 08 (47%) were ANCA negative. Among ANCA positive PI-CGN, one had
associated ANA positivity. One IC-CrGN case found with associated with ANCA positivity. Among 22 IC-CGN, 05 (23%)
were crescentic IgA, 04 (18%) were crescentic lupus nephritis, 04 (18%) were C3 glomerulopathy, 09 (41%) were post
infectious glomerulonephritis with diffuse crescent formation. The glomerular crescents formation was (79.4%%14.13) in
PI-CGN while it was (67.62%+13.98) among IC-CGN cases and (79.89%=+17.7) in anti GBM glomerulonephritis. Among IC-
CGN, 7 (31.81%) cases needed dialysis on admission, while 9 (52.94%) PI-CGN cases and all (100%) anti GBM cases were
managed during admission by dialysis.

Conclusion: Diffuse CrGN is not very rare in our population which warrants early notification to the clinician for its
aggressive prognostic significance. IC-CrGN accounts for commonest immunohistological pattern of CrGN in our cohort

followed by PI-CrGN and anti GBM diseases.
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Abbreviations: CrGN: Crescentic Glomerulonephritis;
RPGN: Rapidly Progressive Glomerulonephritisl; Anti-
GBM: Anti-Glomerular Basement Membrane; IC-CrGN:
Immune Complex Crescentic Glomerulonephritis; PI-
CrGN: Pauci-lImmune Crescentic Glomerulonephritis;
ANA: Anti-Nuclear Antibody; Anti-dsDNA: Anti-Double
Stranded DNA; Ig: Immunoglobulin; ANCA: Anti-
Neutrophil Cytoplasmic Antibody; IC-CrGN : Immune
Complex-Mediated  GN; SLE: Systemic ~ Lupus
Erythematosus; IFTA: Interstitial Fibrosis and Tubular
Atrophy.

Introduction

Diffuse crescentic glomerulonephritis (CrGN) is
defined as presence of crescents in >50% of glomeruli
sampled for renal biopsy. This is a critical diagnosis with
clinical implications that ideally is communicated to the
referring physician immediately [1]. Extracapillary
proliferation within a glomerulus, either partially or
completely filling up the Bowman’s space defines a
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crescent. It is composed of proliferating parietal epithelial
cells, podocytes, macrophages, and fibroblasts [2]. The
process is initiated by entry of fibrin and other proteins
from glomerular capillaries rupturing the basement
membrane [3].

Typically, a patient with CrGN presents with nephritic
syndrome and rapid deterioration of renal function. This
clinical syndrome is referred to as “rapidly progressive
glomerulonephritis” (RPGN) or rapidly progressive renal
failure and is often considered synonymous with
histological evidence of CrGN [1]. Pathology and
immunopathology of CrGN comprises three major
categories, 1) Anti glomerular basement membrane
disease (anti GBM disease), 2) Immune complex
crescentic glomerulonephritis (IC-CrGN) and 3) Pauci-
immune crescentic glomerulonephritis (PI-CrGN) [4].
Serological testing in a suspected case of RPGN includes
screening for relevant antibodies including but limited to
anti-GBM, ANCA and anti-DNA antibodies [5].
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There is limited data on the etiology, clinical and
histopathological spectrum of CrGN in Bangladeshi
population. This study aims to identify the aetiology,
clinico-pathological features and immunohistological
patterns of CrGN in Bangladeshi population.

Materials and Methods

A retrospective descriptive study is carried out at
Armed Forces Institute of Pathology, Dhaka, Bangladesh,
with the histopathologically diagnosed cases of diffuse
CrGN during the period from January 2017 to December
2018. Diffuse CrGN is defined as presence of proliferation
of parietal cells forming two or more cell layers filling the
bowman’s space in more than 50% glomeruli in the renal
biopsy. Detailed clinical and biochemical evaluation was
done for these patients. Clinical details included age,
gender, presenting complaints, presence of hypertension.
Biochemical parameters, including serum creatinine at
diagnosis, urine routine examination, including 24-hour
urinary protein level were recorded from hospital record
sheet. Serological investigations for anti-nuclear antibody
(ANA), anti-double stranded DNA (dsDNA), anti-
neutrophil cytoplasmic antibody (ANCA) and serum
complement levels (C3 &C4) were also recorded.

Histopathological Examination

The renal biopsy samples were undergone H&E, PAS,
Masson trichrome and Methanamine silver staining.
Histologically all the three components were observed
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including glomeruli, tubules and interstitium. Biopsies
carrying at least 5 glomeruli excluding obsolete glomeruli
were considered as adequate. Crescents present in >50%
glomeruli excluding the obsolete glomeruli were included
in the study. The crescents were categorized into cellular
and fibrocellular/fibrous. For each case direct
immunofluoresnece study was carried out for IgG, IgM,
IgA, C3, C1q, Kappa and Lambda. The immune complex-
mediated GN (IC-CrGN) refers to the presence of immune
complex deposits in the glomeruli visible by
immunofluorescence study (granular deposits). Pauci-
immune GN (PI-CrGN) has relative absence of deposits
visible by IF. Anti-GBM disease is characterized by linear
immunoglobulin (Ig) G staining along glomerular
basement membrane. Anti GBM disease is further
confirmed by detection of serum anti GBM antibody.

Statistical Method

The study being descriptive in nature, frequencies
were calculated and no other statistical methods were
employed.

Results

During stipulated period 43 CrGN were diagnosed
which comprises 3.5% out of total 1229 non transplant
renal core biopsy patients. Mean age was 30.32 the largest
age group (15/43) being paediatric age group (<16 yrs).
The male female ratio was 0.72 (Figure 1).
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Figure 1: Age distribution (n=43).

The most common presentation was generalized body
swelling (20, 46.51%) followed by gross haematuria (12,
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27.9%). On urine examination 38 (88.37%) patients had
haematuria and 28 (65.12%), patients had massive

Copyright© Islam Jaynul SM, et al.



proteinuria (>3.0 Gm/24 hrs). The mean serum creatinine
level was 5.9 mg/dl (range 1.3 to 18.85 mg/dl) (Table 1).
Serum C3 & C4 level was found low in 11/38 and 4/27
cases respectively. ANA was positive in 5 cases and
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among those 04 were anti dsDNA positive and labeled as
systemic lupus erythematosus (SLE). ANCA was positive
in 10 cases, negative in 24 cases and was unknown in rest
9 cases.

Characteristics Total (n=43) [IC-CrGN (n=22)|PI-CrGN (n=17) —— G(B;l l\ilsd)lsease Unc(l:fil)ﬁ £
Age (yrs) 30.32+17.41 | 27.86%17.80 31.29+16.79 36.66+7.64 14
Male: Female 0.72 0.43 0.72 3 1/0
Gross haematuria 12 6 3 3
Generalized oedema 20 10 8 1 1
Mean Serum creatinine (mg/dl) 5.9 4.1 5.65 11.46 1.9
Massive proteinuria (=3+) 28 14 (63.63%) 11 (64.7%) 2 (66.66%) 1
Microscopic haematuria 38 19 (86.36%) 16 (94%) 3 (100%)
Dialysis on admission 19 (44%) 7(31.8%) 9 (52.94%) 3 (100%)

Table 1: Demographic and clinical characteristics of study population.

Among the study population IC-CrGN (Figure 2) was
22 (51.16%), PI-CrGN (Figure 3) was 17 (39.53%), anti
GBM disease (Figure 4) was 03 (6.97%) and 01 (4%)
could not be classified due to lack of DIF findings (Table
2). Among the PI-CGN, 9 (53%) were ANCA positive and
08 (47%) were ANCA negative. Among ANCA positive PI-
CrGN one had associated ANA positivity. Among 22 IC-
CGN, 05 (23%) were crescentic IgA, 04 (18%) were
crescentic lupus nephritis, 04 (18%) were C3
glomerulopathy, 08 (36%) were post infectious
glomerulonephritis with diffuse crescent formation. One
IC-CrGN case found with associated with ANCA positivity.
Mean age of IC-CrGN was 27.86 yrs, PI-CrGN was 31.29

yrs and anti GBM disease was 36.67 yrs. Serum creatinine
level during admission was in average, 4.10 mg/dl in IC-
CrGN, 5.66 mg/dl in PI-CrGN and 11.46 mg/dl in anti GBM
disease. The proportion of glomerular crescent formation
was 79.4% in PI-CrGN while it was 67.62% among IC-
CrGN cases and 79.89% in anti GBM disease. Interstitial
fibrosis and tubular atrophy (IFTA) was found >25% in 8
(36.36%) cases in IC-CrGN, 3 (17.65%) cases in PI-CrGN
and 1 (33.33%) case in anti GBM diseases (Table 3).
Among IC-CrGN, 7(31.81%) cases needed dialysis on
admission, while 9 (52.94%) PI-CrGN cases and 100%
anti GBM disease cases were managed during admission
by dialysis.

crescent formation C) IgG deposition D) C3 deposition.

Figure 2: Immune complex mediated crescentic glomerulonephritis, A) Glomerulus with MPGN pattern B) Cellular
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Figure 3: Pauci-immune crescentic glomerulonephritis. A) Crescent on H&E staining, B) Crescent on silver staining, C)

No immune deposit on DIF.

Figure 4: Anti GBM disease. A) Crescent on H&E staining, B) Linear deposits of IgG along the glomerular capillary

wall.

Immunohistological types n =43

Pauci-immune GN (PI-CrGN) 17 (39.53)

ANCA positive 9

ANCA negative 8
Immune complex mediated GN (IC-CrGN22 (51.16%

Lupus nephritis 4

IgA nephropathy 5

C3 glomerulopathy 4

Post infectious GN 9
Anti GBM disease 03 (6.98%)

Unclassifiable due to lack of DIF 1

Table 2: Immunohistologic categories of CrGN.
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Characteristics Total IC-CrGN PI-CrGN Anti GBM disease Unclassified
(n=43) (n=22) (n=17) (n=3) (n=1)
Glomerulus (Nos) 16+7 15+7 16+8 19+4 14
Crescentic glomerulus 11+5 10+4 13+7 16+5 8
Crescent (%) 73.05+14.8 | 67.62+13.98 79.4+14.13 79.89+17.7 57.14
Endocapillary proliferatior 18 14 3 0 1
Normal cellularity 12 0 9 3 0
IFTA (>25%) 12 8 3 1 0
ATI 21 10 9 2 0
Vasculitis 9 2 4 3 0

Table 3: Histopathologic characteristics of the study population.

Discussion

CrGN must be diagnosed promptly and precisely so
that appropriate treatment can be initiated as quickly as
possible. The best predictor of outcome for all types of
CrGN is the severity of renal failure at the time therapy
begins. Even several days’ delay in diagnosis and
treatment can have a major negative impact on outcome
because of the rapidly progressing loss of renal function
that typically accompanies CrGN [1]. The incidence of
CrGN varies with geographic location and policies of
kidney biopsies from 2-10% in different studies [6]. In
our study we got 3.5% diffuse CrGN which is closer to
study of Nagaraju SP, et al. in Southern India population

[7]-

In our study the most common pattern of diffuse CrGN
was IC-CrGN which accounts for 51.16%, followed by PI-
CrGN (39.53%). Rampelli SK, et al. [8] in a recent study at
South India (77.5%) and a study from China [9] have also
got IC-CGN as the predominant cause of CrGN. While most
of the studies from India and USA got PI-CrGN as the
commonest pattern of CrGN (60-70%) [1,10,11]. Anti
GBM diseases accounts for 6.97% of CrGN cases in our
study, which is quite closer to study by McAdoo SP, et al.
in London (5%) [12], Rampelli SK, et al. (2.5%) [8] and
Kumar R, et al. (3%) [11] in India. While anti GBM
diseases were found in higher number in study carried
out by Nagaraju SP, et al. (24%) in India [7] and Jennette
JC (15%) in USA [1]. It is possibly due to geographical,
racial variation of study population and some of the
studies were of small cohort.

In our study post infectious glomerulonephritis (36%)
was the predominant cause of IC-CrGN followed by
crescentic IgA nephropathy (23%), crescentic lupus
nephritis (18%) and C3 glomerulopathy (18%). It is
discordant with other studies like, Rampelli SK, et al. &
Kumar R, et al. who got crescentic IgA as the predominant
cause of IC-CrGN followed by post infectious
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glomerulonephritis and crescentic lupus [8,11]. While
Ravikumar G, et al. got lupus nephritis as the predominant
cause followed by post infectious glomerulonephritis [13].
Among PI-CrGN cases we got predominantly ANCA
positive PI-CrGN (53%), which is concordant with other
studies [10,13,14]. In our study one IC-CrGN case was
found with ANCA positivity which is a rare finding, may
cause diagnostic dilemma [15].

The mean age of CrGN was 30.32+ 17.41 yrs in our
study, however the largest age group was paediatric age
(<16 Yrs) group (34.88%). Gupta R, et al. got closer mean
age (27.6+17.1 yrs) with also the paediatric age group
(<14 Yrs) as the predominant age group (26.8%) among
over all CrGN cases [10]. Ravikumar G, et al. also got
paediatric age group (<18 yrs) as the predominant age
group (24%) for CrGN [13]. Male: female ration (0.72) of
our study population was discordant with some studies,
who got mostly male affected by CrGN [7,16]. In our study
female predominance is probably due the large number of
IC-CrGN cases. Female predominance was also reported
by Gupta R, et al. [10] and Jannette JC [1]. Among three
immunohistological classes IC-CrGN patients (27.86 yrs)
are comparatively younger and anti GBM disease patients
(36.67 yrs) are older in comparison to PI-CrGN (31.29
yrs) in our study. Jannette JC [1] as well as Rampelli, SK et
al. [8] also got IC-CrGN as the younger age group (Table
4).

In our study mean serum creatinine level on
presentation was 5.9 mg/dl for all CrGN cases. Anti GBM
diseases were presented with most severe renal
impairment evidenced by very high (avg 11.46 mg/dl)
serum creatinine level in comparison to IC-CrGN (avg 4.10
mg/dl) and PI-CrGN (avg 5.66 mg/dl). Choudhury TA, et
al. got 5.54+3.66 mg/dl mean creatinine level in their
study in North India [16]. Jannette ]C also got highest level
of serum creatinine on admission in anti GBM disease
followed by PI-CrGN and IC-CrGN in University of North
Carolina Nephropathology Laboratory similar to our
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study [1]. On histology, proportion of glomeruli displaying
crescent was highest in anti GBM disease 79.89%
followed by PI-CrGN 79.4% and IC-CrGN 67.62% in our
study. Sinha A, et al. got proportion of glomeruli with
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cellular crescents more in PI-CrGN (67%) in comparison
to IC-CrGN (62%) in a study among paediatric population.
In their study there was no anti GBM disease [17].

Parameters Nagaraju SP, et al.| Rampelli SK, etal. | GuptaR, et al. Chen S, et al. Present study
(n=29) (n=40) (n=46) (n=528) (n=43)
Incidence 2.90% 5.80% 2.65% 3.50%
Mean age 42.52+17.27 27.6+17.1 37.6+16.4 30.32+17.41
M:F 1.23 0.9 0.65 0.72
IC-CrGN 28% 77.50% 28.30% 62.70% 51.16%
PI-CrGN 41% 20% 71.70% 25.80% 39.53%
Anti GBM disease 24% 2.50% 0 11.60% 6.98%
Table 4: Comparison between different studies.
In our study 44.87% patients needed dialysis during Acknowledgement

admission. All the anti GBM disease cases needed dialysis
and those were tried to be managed by plasmapheresis.
One anti GBM disease case having very high serum
creatinine level did not respond well to dialysis and
before introduction of plasmapheresis died within one
month of diagnosis. We could not follow up our study
population afterwards, so could not correlate the
predictive clinical factors like serum creatinine level on
admission, level of proteinuria, hypertension, histological
predictive factors like proportion of glomeruli with
cellular crescents, IFTA and immunohistological classes of
CrGN to ultimate outcome in terms of development of end
stage renal disease (ESRD), dependency on dialysis, need
for renal replacement and overall survivality. It is one of
the weaknesses of our study. Our weakness was lack of
electron microscopic evaluation, especially for the cases
having membranoproliferative pattern of histology with
C3 deposits. However we have taken an endeavour to give
an outline on immunohistological and etiological types of
CrGN with available resources which will have definite
impact on management of such critical cases.

Conclusion

Diffuse CrGN is not very rare in our population which
warrants early notification to the clinician for its
aggressive prognostic significance. IC-CrGN accounts for
commonest immunohistological pattern of CrGN in our
cohort followed by PI-CrGN. There were also three cases
of anti GBM diseases which were diagnosed on
characteristic linear immune deposits of glomerular
capillary wall which were authenticated by detection of
anti GBM antibodies in serum.
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