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Introduction
Crescentic glomerulonephritis is categorized 
by immunohistology into anti GBM crescentic 
glomerulonephritis with linear GBM staining for 
immunoglobulins, immune complex crescentic 
glomerulonephritis with granular staining of glomeruli 
for immunoglobulin’s and or complement, and pauci-
immune GN with little or no glomerular staining for 
immunoglobulin’s and or complement.2

The aim of this study is to study the clinical presentation, 
the histologic features and immunofluoresence patterns 
of extracapillary proliferative glomerulonephritis and to 
correlate the pathologic features with clinical outcome.

To acheive this, we have retrospectively and prospectively 
analysed the renal biopsies, light microscopy and 
immunofluorescence with serological markers.

Materials And Methods
Clinical data: Patients, both inpatients and outpatients 
diagnosed as extracapillary crescentic glomerulonephritis 
on kidney biopsies in Apollo hospital, Chennai from 1996 
to 2010. The age at presentation varied from 6 yrs to 74 yrs, 
with 19 males and 21 females. The mode of presentation, 
relevant clinical and laboratory data were obtained from 
the medical records. 

Histological data: In the retrospective study, fresh sections 
were cut from the paraffin blocks retrieved from the 
archives of the pathology department, Apollo hospitals 
Chennai. Prospective cases were those that were diagnosed 
in the year 2009-10. For all the cases, histological sections 
were cut from Bouin’s fixed paraffin embedded renal tissue 
at 3 micron section thickness. Sections were stained with 
Hematoxylin & Eosin (H&E), periodic Acid schiff (PAS), 
periodic acid-silver methanamine (PASM), Masson’s 
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ABSTRACT

Background: Extracapillary Proliferative Glomerulonephritis(Crescentic glomerulonephritis), is usually a clinical emergency, with men 
being affected twice than women and consists of three main categories based on immunofluoresence and serology. Overall incidence 
regardless of country of origin is 2 – 5%.

1.	 Anti – glomerular basement membrane crescentic glomerulonephritis

2.	 Immune complex mediated crescentic glomerulonephritis 

3.	 Pauci-immune crescentic glomerulonephritis

Methods: Patients diagnosed as Crescentic glomerulonephritis on percutaneous needle biopsies of kidney in Apollo hospital, Chennai from 
1996 to 2010, age group from 6 to 74 yrs, with 19 males and 21 females. The mode of presentation, relevant clinical data, laboratory data, 
histologic features and immunofluorescence patterns are studied and pathological features are correlated with clinical outcome.

Result: Out of 40 cases diagnosed as crescentic glomerulonephritis, 6 were followed up retrospectively and 34 prospectively. 4 were 
categorized as anti-Glomerular basement membrane , 13 as pauci-immune,, and 23 as immune-complex.

Conclusion: Anti-GBM is the most aggressive form of glomerulonephritis with the highest frequency of renal insufficiency and crescent 
formation at the time of diagnosis as compared to pauci-immune and immune complex crescentic-GN.Immune complex GN have a much 
lower frequency of crescent formation and, when crescents are present, they rarely affect 50% or more of glomeruli.

Thus this study has clearly shown that even in the absence of electron microscopy a definite aetiological diagnosis can be made with histology 
and immunoflourescence alone in cases of extra capillary proliferative GN presenting as a medical emergency with sudden onset of acute 
renal failure (RPGN) and helps the clinician in the successful management of the patient.
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Trichrome and Martius scarlet blue (MSB) Staining 
Methods and studied.

Immunofluorescence: Data was collected from the old 
reports for the retrospective cases and was done for all the 
prospective cases, and reported as per standard practice 
by the technique used as follows. A fresh core of renal 
tissue was obtained by the percutaneous needle biopsy 
and was placed on a gauze wetted in cold normal saline 
kept on a bed of ice in a petri dish. The sample was frozen 
immediately in a cryostat cooled to – 200C Approximately 
3 micron thick sections were obtained on five slides (with 
1 section per slide) and was washed with PBS and stained 
with fluorescein conjugated monoclonal antibodies IgG, 
IgM, IgA, C3c and C1q.

Statistical analysis: Statistical software used:SPSS V.10.0. 
Statistical tools used: Mc Nemar’s Chi square test, ANOVA

Results 
This study composed of 40 cases diagnosed as Extra 
capillary proliferative glomerulonephritis, on percutaneous 
needle biopsy, 4 cases were categorized as anti-GBM 
crescentic GN, 13 cases as pauci-immune crescentic GN 
and 23 cases as immune-complex crescentic GN. Among 
40 cases, anti-GBM patients were in a younger age group 
i.e,20-45 years with a minimum of 22 years and maximum 
age of 43 years. Pauci-immune crescentic GN were of older 
age group i.e, 40-60 years, with a minimum of 18 years 
and maximum 50 years. In Immune complex crescentic 
GN majority were children and of younger age group i.e, 
20-40 years, with a minimum of 16 years to maximum of 
57 years.

19/40 cases (47%) were males and 21/40 cases (53%) were 
females. Thus the sex incidence in this study is 1:1.1 with 
mild predominance of female sex. On comparison with 
clinical outcome, no significant difference was noticed.

The most common clinical presentation is protenuria 
34/30 cases (85%). The other clinical features present at 
the onset are Edema 75%, hematuria 60%, Oliguria 18% 
Hypertension 40%. Among these various clinical features, 
patients with Hypertension 10/16 (62%), Oliguria 11/19 
(58%) and hematuria 14/24 (58%) cases exhibited worse 
clinical outcome. 

Patients presented with various grades of albuminuria. 
Majority of the patients 21/40 cases (52%) presented 
with 3+ albuminuria. Worse clinical outcome was seen in 
patients with 3+ albuminuria.

Out of 40, 30 cases (75%) had microscopic hematuria, out 
of which 50% had bad prognosis.

Out of 40, 37 cases (92%) had serum creatinine ranging 
from a minimum of 1 mg/dl to a maximum of 17.2 mg/
dl . The highest serum creatinine level is seen in anti-
GBM category and all patients in this group had a worse 
clinical outcome. Patients who had good outcome had a 
serum creatinine of < 3.1 mg/dl, compared to patients with 
a serum creatinine of > 8.4 mg/dl who had a worse clinical 
outcome.

Average (mean) of 10.5 glomeruli per biopsy specimen 
were examined ranging from a minimum of 4 glomeruli 
per biopsy to a maximum of 20 glomeruli per biopsy 
specimen. 

Out of 15/40 cases(38%) which exhibited 90-100% 
glomerular crescents 53% had a worse clinical outcome. 
Out of 13/40 cases (32%) which exhibited 50-70% 
glomerular crescents, only 23% had a worse clinical 
outcome and 54% had a good outcome,as shown in Table2.

Out of 4/40 cases of anti-GBM,2/4 cases (50%) showed 
100% glomerular crescents, all had a worse clinical 
outcome and 2/4 cases (50%) showed 70-90% crescents 
of which 1 has a good outcome and 1had lost to follow up. 

Out of 13/40 cases, 3/13 cases presented with 50-70% 
glomerular crescents and had a good clinical outcome 
except for 1 case which was lost to follow up. 5/13 cases 
(38%) presented with 70-90% glomerular crescents out of 
which 2 (40%) had bad outcome, 1 lost to follow up and 
5/13 cases (38%) exhibited 90-100% glomerular crescents 
of which 2 cases (40%) had a worse clinical outcome.

Out of 23 cases, majority of cases 10/23 cases (43%) 
exhibited 50-70% glomerular crescents of which only 3 
cases (30%) had a bad outcome as compared to 8/23 cases 
(35%) exhibited 90-100% glomerular crescents of which 
50% had a bad clinical outcome.

All 3 cases (100%) of ANCA – negative pauci-immune 
crescentic GN exhibited 100% cellular crescents and all 
patients had a bad clinical outcome. 

18/40 (45%) exhibited glomerular tuft inflammation of 
which only 7/18 cases had worse clinical outcome and 
22/40 cases were negative for glomerular tuft inflammation, 
of which 45% had a bad clinical outcome.

Immunofluoresence was done on all 40 cases, showed 
various degrees of positivity and those cases with 2+or 
greater staining for immunoglobulin were taken as 
positive, Immunofluoresence was done for the following 
groups of immunoglobulin IgG,IgM,IgA,C3c and C1q. 
Anti-GBM cases exhibited 2+ to 4+ linear smooth staining 
of glomerular basement membrance with IgG and C3c. 
Pacui-immune mediated crescentic GN exhibited minimal 
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granular staining for C3C in 54%, IgM & C3c in 16%, IgM 
in7%,IgG,IgM, C3c in 7% and no staining 16% of cases. 
IgA crescentic GN exhibited 3+ to 4+ coarse granular 
mesangial staining for IgA and C3c. Mesangial deposits 
of IgM of low intensity also seen in few cases. Lupus 
nephritis exhibited had a “full house” pattern positive with 
IgG,IgM,IgA,C3c and C1q.

Mode of treatment : All the patients were treated with 
either of the following regimes.

A	 Prednisolone
B	 Prednisolone + Cyclophoshamide 
C	 Prednisolone + Cyclophoshamide + Hemodialysis 
D	 Prednisolone + Fresh frozen plasma + Hemodialysis 

Out of 40% cases, 5% of patients treated with regime 
“A”,25% with regime “B” 45% with regime “C”, 7.5% 
with regime “D” and 17.5% were lost to follow up. 30% 
of patients treated with regime “A” and “B” had favorable 
outcome. 52.5% patients treated with regime “C” and 
“D” had worse clinical outcome. Out of 40 cases, ¾ 
cases (75%) of anti – GBM had worse clinical outcome. 
6/13 cases (46%) of pauci-immune had good outcome a 
against 4/13 (31%) with bad outcome. 8/23 cases (35%) 
of immune – complex had good clinical outcome, as 
against 10/23 (43%) with worse clinical oucome. This 
is shown in table-6. Test, ANOVA was used to derive 
the univariate statistical analysis with respect to clinical 
outcome.

Parameter P-value Result 

Hypertension 0.21 Not significant 
Proteinuria <0.001 Highly significant
Oliguria 0.108 Not significant
Serum creatinine <0.001 Highly significant
Albumin <0.001 Highly significant
Hematuria <0.001 Highly significant
% of glomerular crescents 0.093 Not  significant
Glomerular tuft inflammation 0.129 Not  significant
Interstitial inflammation 0.031 significant
Tubular atrophy 0.778 Not  significant

Table 1: Features of different types of Crescentic GN in comparisom with North Carolina Nephrology Laboratory.

Group
Present study Nephrology forum

Mean Age Male: female Creatinine Mean Age Male female Creatinine 

A 33.25+9.91 (22-
43)N=4 1:1, 2:2 N=4 12.5+3.5 (8.7-

17.2)N=4
52+21(14-84)

N=92 1:1 45:47 N=92 9.7+7.2 (0.8-50) 
N=86

B 45+17.63(18-
70)N=13

1.6:1,8:5 
N=13

5.2+3.9 (1.4-
13)N=11

56+20(2-92) 
N=377

1:0.9,202:177 
N=379

6.5+4 (0.8-22.1) 
N=338

C 36.83+17(6-74) 
N=23

1:1, 11:12 
N=23

5.8+2.9 (1-10) 
N=22

33+17(4-77)
N=154

1:1.6, 61:95 
N=156

4.9+3.8 (0.8-21.7) 
N=145

Group A- antiGBM crescentic GN, Group B-Pauci-immunecrescentic GN, Group C- Immune complex mediated GN.

Table-2.% of Glomerular crescents with respect to clinical outcome

No.of.patients %
Outcome

Good Bad No follow-up

50-70 13 32% 7(54%) 3(23%) 3(23%)
70-90 12 30% 5(33%) 6(50%) 2(17%)

90-100 15 38% 3(20%) 8(53%) 4(27%)

Table 3: Glomerular tuft necrosis with respect to clinical outcome.

No.of.patients %
Outcome

Good Bad No follow-up

N 33 83% 10(30%) 14(42%) 9(27%)
P 7 17% 4(57%) 3(43%) 0(0%)
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Table 4; Interstitial inflammation with respect to clinical outcome.

INFL No.of.patients %
Outcome

Good Bad No follow-up

0 7 18% 2(29%) 1(14%) 4(57%)
1 3 7% 3(100%) 0(0%) 0(0%)
2 18 45% 6 (33%) 9(50%) 3(17%)
3 11 28% 3(27%) 7(64%) 1(9%)
4 1 2% 0(0%) 0(0%) 1(100%)

Table 5: vascular changes with respect to clinical outcome.

No.of.patients %
Outcome

Good Bad No follow-up

1 19 48 % 9(47%) 7(37%) 3(16%)
2 9 22 % 1(11%) 5(56%) 3(33%)

FN,GR 1 2 % 0 (0%) 1(100%) 0(0%)
N 11 28 % 4(36%) 4(36%) 3(28%)

Table 6: Clinical Outcome in Different Groups.

No.of.patients %
Outcome

Good Bad No follow-up

Group A 4 10 % 0(0%) 3(75%) 1(25%)
Group B 13 33 % 6(46%) 4(31%) 3(23%)
Group C 23 57% 8(35%) 10(43%) 5(22%)

Discussion
Fourty cases diagnosed as Extra capillary proliferative 
Glomerulonephritis (crescentic GN) were observed and 
the course analysed. The age range at diagnosis of anti-
GBM disease varied from 20-45 years with a mean of 
32.5 years and this was the most uncommon category of 
extracapillary proliferative GN, as it has been observed in 
the literature. Anti-GBM is uncommon at any age, which is 
well illustrated in this study, as shown in Table1.

In this study the most common category was immune-
complex mediated Glomerulonephritis, affecting young 
children and young adults. The categories included are 
IgA nephropathy, post infective Glomerulonephritis, 
membranoproliferative Glomerulonephritis, Lupus 
nephritis and Henoch-schonlein purpura.

In the elderly age group, renal limited vasculitis was the 
most likely diagnosis, out of which 30% were ANCA 
– negative. The overall presentation of number of males 
affected to female ratio is 1:1.1. The reported incidence in 
other studies ranged from 1:0.9 to 1.6.1 46% of patients 
predominantly of pauci-immune GN, presented with 
a preceding history of fever, flu like illness, which has 
been described in the literature. Approximately 90% of 
the patients report a flu-like illness before the onset of 

signs and symptoms of small vessel vasculitis.4,25 3 
cases of ANCA-negative pauci-immune crescentic GN 
presented with short duration of history of symptoms of 
edema,hematuria without much systemic involvement.This 
has been shown in literature that poor prognosis associated 
with ANCA negativity was due to delay in diagnosis since 
these patients frequently lacked systemic involvement.3 

Of the 2 cases (15.3%) of pauci-immune GN , both had skin 
biopsy proven vasculitis. Both cases had a serum creatinine 
level of 2mg/dl and 2.4mg/dl at the time of diagnosis and 
had a good clinical outcome. 25 Both cases of Wegeners 
granulomatosis with pulmonary involvement had c-ANCA 
positivity, this fact was well noted on a study by Ronald 
J falk that showed diseases limited to the kidneys have a 
higher frequency of P-ANCA reacting with MPO, whereas 
patients with pulmonary and sinus disease have a higher 
incidence of C-ANCA reacting with PR-3.2

In this study out of 21 patients with 3+ albuminuria, 12 
cases (57%) had a worse clinical outcome and 1 out of 
2 patients with 4+ albuminuria had severe renal failure. 
Albuminuria (p<0.001) seems to be a significant prognostic 
indicator of disease progression. Out of 40 cases, 30(75%) 
had microscopic hematuria, of which 15(50%) had worse 
clinical outcome. Thus microscopic hematuria seems to be 
a significant prognostic indicator.
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In this study we found that, patients who had mean serum 
creatinine level of <3.1mg/dl had a good outcome as 
compared to patients who had a mean serum creatinine 
level of >8.4mg/dl who had worse clinical outcome.1,27,30 
Serum creatinine level at the time of renal biopsy may 
reflect the extent of active glomerular lesions.28

Serological markers such as ANA,p-ANCA,c-
ANCA,ANTI-ds DNA, ANTI-GBM were done in all the 
cases and were positive in respective categories.

Percentage of glomerular crescents had an effect on clinical 
outcome. Patients with glomerular crescents of 70-90%, of 
which 50% had a bad outcome, as compared to patients 
with 90-100% of which 53% had a bad prognosis. Hence 
as the percentage of glomerular crescent increased the 
percentage of patients with bad outcome increased. Thus 
glomeruli with crescents seems to be a prognostic factor. 
1,27,28,29,30 In anti-GBM disease out of the 4 cases,3 cases 
(75%) had 100% glomerular crescents, 1 case had 60% 
glomerular crescents. All patients went to end stage renal 
disease rapidly. In contrast immune-complex GN such as 
IgA nephropathy, Lupus nephritis, MPGN, post infectious 
GN, had a lower average number of crescent formation 
and better outcome. These findings are compatible with the 
study from the united states by Jennette.1 

In our study no significant correlation is seen between 
the number of the sclerosed glomeruli and the clinical 
outcome of the patient. Glomerular tuft inflammation was 
predominantly seen in ANCA-associated pauci-immune 
GN, as compared to anti-GBM, and immune complex GN. 
No significant correlation was seen between glomerular tuft 
inflammation and clinical out-come. Both tubular atrophy 
and interstitial fibrosis are signs of chronicity and were 
independent predictors of clinical outcome,they could not 
be defined as the period of follow up after the observation 
was short to make a definite conclusion.

Interstitial inflammation had a significant effect on disease 
course and outcome (p<0.031). About 50% grade 2 patients 
and 64% of grade 3 patients had severe renal impairment, 
and this fact is very well supported by the literature.13 

In this study ANCA negative cases were of older age group, 
presented with higher serum creatinine level as compared 
to ANCA positive cases. Extensive crescent formation of 
100% glomerular crescents was seen, in comparison with 
ANCA positive pauci-immune crescentic GN which had 
variable number of percentage of glomerular crescents.3 
All ANCA negative patients had a poor prognosis and 
became dialysis dependent, while majority of ANCA 
positive patients though initially were dialysis dependent, 
later on recovered partially or fully.3

Endothelial cell proliferation and mesangial cell 
proliferation was predominantly seen in immune-complex 
GN. However tuft celluarity did not have an effect on the 
clinical outcome.

Immunofluoresence is absolutely necessary for 
the conformation of the diagnosis of different 
immnuopathologic groups of crescentic GN. A staining 
of 2+ or more for any immunoglobulins were taken as 
positive for respective categories.

Clinical features that predicated the outcome of crescentic 
GN patient are- Albuminuria, Hematuria & Serum 
creatinine level at biopsy. Patients with 3+ and above 
albuminuria, had a worse clinical outcome. Albuminuria 
(p<0.001) and microscopic haematuria seems to be a 
significant prognostic factor.

Patients who had a serum creatinine of <3.1mg/dl recovered 
with immunosupression therapy alone as compared to 
patients with high serum creatinine of >8.4mg/dl reached 
end stage very rapidly. Thus serum creatinine is s definite 
prognosic indicator (p<0.001) of disease progression.

Histological parameters that predicted the outcome are: 
Interstitial inflammation, Vascular changes.

Interstitial inflammation had a significant effect on 
disease course and outcome (p<0.031). Various grades of 
interstitial inflammatory changes were exhibited. Grade 2 
patients and grade 3 patients had severe renal impairment, 
and this fact is very well supported by the literature.13 
Vascular changes exhibited various grades. Blood vessels 
with thickening of grade 0 and grade 1 case had a good 
clinical outcome as compared to patients with grade 2 
changes and 5/9 cases had a bad clinical outcome.

Conclusion
Of 40 cases of extra capillary proliferative GN, 21 were 
females and 19 were males, 23 cases were immune-
complex mediated GN, 13 were pauciimmune GN,4 were 
antiGBM GN with Anti-GBM being the most aggressive 
form of glomerulonephritis with the highest frequency of 
renal insufficiency and the highest frequency of crescent 
formation at the time of diagnosis as compared to pauci-
immune and immune complex crescentic-GN.

Hence within our hospital set up this study has clearly 
shown that a definitive early diagnosis of crescentic 
glomerulonephritis could be reached with histology and 
immnuofluorescence alone without electron microscopy 
study for early management of the disease as it presents 
as a medical emergency, with sudden onset of acute renal 
failure.
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