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Abstract

Background: There is a lack of standardized treatments for patients with less than 50% crescents observed in
their renal biopsies. This study aimed to analyze the crescent percentage, clinicopathological
characteristics, and renal prognosis of glomerulonephritis (GN) cases with at least one crescentic lesion.

Materials and methods: This retrospective cohort study was conducted at the Indira Gandhi Institute of
Medical Sciences, Patna, from January 2016 to December 2020. Consecutive patients (aged between 18 and
65 years) with renal biopsy findings suggestive of GN and at least one crescent were included in the study.
Demographic details and clinical presentation were collected from the medical records.

Results: A total of 145 patients were included. The mean (standard deviation (SD)) age was 33.06 (11.739)
years. Hemoptysis was significantly higher in the >50% crescent group (P=0.011). Rapidly progressive
glomerulonephritis (RPGN) was significantly higher in the >50% crescent group (P<0.001). There was a
significant difference observed in mean creatinine (P=0.001), mean crescents (P<0.001), and mean urine
polymerase chain reaction (PCR) (P=0.031). Antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitis was significantly higher in the >50% crescent group (P<0.001).

Complete remission decreased as crescents increased. In GN with crescent, the presence of fibrous crescents
(>50%) is associated with a higher rate of treatment resistance (100%) compared to fibrocellular (58.33%)
and cellular crescents (6.25%). In the >50% crescent group, death was significantly higher in patients with
fibrous crescent age (57.14%).

Conclusion: Crescent percentage and crescent age were found to be significantly related to greater risk of
renal failure and resistance to treatment.

Categories: Pathology, Urology, Nephrology
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Introduction

Rapidly progressive glomerulonephritis (RPGN) is identified by a more than 50% decline in glomerular
filtration rate (GFR) within three months, in kidney function, typically stemming from various conditions
that lead to the development of crescent-shaped structures visible in renal biopsies. Consequently, it is also
referred to as glomerulonephritis (GN) with crescent in pathological terminology [1,2]. RPGN is a very rare
condition worldwide [3]. The incidence rate in the United States stands at about seven cases per one million
persons per year, while the United Kingdom reports two cases per one million [4]. It necessitates early
intervention to prevent progressive renal failure or death [1]. GN with crescent is one of the most common
causes of morbidity and mortality due to irreversible kidney failure [5]. It occurs in a wide variety of systemic
and primary glomerular diseases secondary to immunological or non-immunological etiologies [6].

Renal biopsy serves as the gold standard diagnostic procedure for GN and offers valuable predictive insights
for patients exhibiting crescent formation in their biopsy specimens. The disease's severity correlates with
the proportion of crescent formation evident in the renal biopsy [3]. An extent of crescent formation
exceeding 80% indicates an advanced stage of renal failure and a limited response to treatment. Conversely,
crescent formation below 50% is associated with improved kidney survival and treatment responsiveness [7-
10]. GN with crescent can be categorized into three distinct disease groups determined by the
immunofluorescence microscopic pattern identified in kidney biopsy: linear, granular, and pauci-immune. A
linear pattern indicates the presence of anti-glomerular basement membrane disease, while granular
staining is characteristic of immune complex-mediated conditions, such as lupus nephritis and post-
infectious GN [1]. Pauci-immune GN (pauciGN) is a constituent of systemic small vessel vasculitis, such as
granulomatosis with polyangiitis [11]. In the adult population, pauci-immune GN (pauciGN) is the prevailing
condition, especially among white individuals, males, and those aged over 65 years [8,12]. Conversely, GN
with crescent in children more frequently exhibits an immune complex-mediated etiology [13].
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The etiology influences the clinical manifestations and immunopathological features of GN with crescent.
Hence, determining the etiology is crucial for initiating the proper treatment [14]. Untreated RPGN promptly
results in an accelerated deterioration of renal function occurring within weeks to months, underscoring the
critical need to initiate treatment promptly [4]. Therapeutic intervention in GN with crescent is therefore
required to prevent irreversible alterations in glomerular structure.

There is a notable heterogeneity in the etiology and outcome of GN with crescent [15]. There are well-known
treatment protocols for diffuse GN with crescent, but standard treatment for patients who have fewer
crescents in their renal biopsies is limited [3]. The present study aimed to analyze the crescent percentage,
clinicopathological features, and renal prognosis of GN cases that exhibited at least one crescentic lesion.

Materials And Methods
Study design

This retrospective cohort study was conducted at the Department of Nephrology, Indira Gandhi Institute of
Medical Sciences, Patna, between January 2016 and December 2020. The report of patients who underwent
renal biopsy was reviewed.

Ethical approval

This study was conducted in accordance with ethical principles that are consistent with the Declaration of
Helsinki. The study protocol was approved by the Institutional Review Board/Ethics Committee
(282/1EC/IGIMS/2021). Written informed consent was obtained from all the patients prior to study
commencement.

Inclusion and exclusion criteria

Consecutive patients (aged between 18 and 65 years) who exhibited renal biopsy features suggestive of GN
with at least one crescent were enrolled in the study. Known cases of chronic kidney disease and pregnant
females were excluded from the study.

Data collection

Patients were divided into three groups based on the percentage of crescents, group I (€25% crescents),
group IT (26%-49% crescents), and group III (>50% crescents), which was further subdivided based on
crescent age into cellular, fibrocellular, fibrous, and cellular with fibrocellular crescentic group. The
demographic data and clinical presentation (nephritic range proteinuria, sub-nephrotic proteinuria,
associated hypertension, etc.) were collected from the medical records. All the patients were followed up for
a period of a minimum of 12 months for the evaluation of response to treatment and evaluation of renal
outcome. All patients were treated according to the Kidney Disease: Improving Global Outcomes (KDIGO)
practice guidelines for GN [16] or standard prevailing guidelines.

Statistical analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM SPSS
Statistics, Armonk, NY). Qualitative data were presented as numbers and percentages, while quantitative
data were presented as mean (standard deviation (SD)). The normal distribution of quantitative data was
assessed using the Shapiro-Wilk test. A comparison of qualitative and quantitative variables between the
groups was done using the Mann-Whitney U test and chi-square test, respectively. A P value of <0.05 was
considered statistically significant.

Results

A total of 145 patients were included, of which 67 patients had €25% crescents, 35 patients had 26%-49%
crescents, and 43 patients had >50% crescents. The mean (SD) age of the patients was 33.06 (11.739) years.
The majority of patients were female (57.24%). There was no significant difference observed in age
(P=0.540), gender (P=0.928), and blood pressure (P=0.526) between the three groups of crescents. Edema was
the most prevalent symptom in all three groups, followed by oliguria and fever. Hemoptysis was
significantly higher in patients with crescents > 50% compared to the other two groups (P=0.011). Nephrotic
syndrome and unexpected renal failure were significantly higher in patients with crescents < 25% (P<0.001
and P=0.037, respectively). RPGN was significantly higher in patients with crescents > 50% (P<0.001). A
significant difference was observed in the incidence of nephritic syndrome among all three groups (P=0.037)
(Table ).
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Crescent P value
Parameter

<25% (n=67) 26%-49% (n=35) 250% (n=43)
Age (year), mean (SD) 31.91 (9.44) 33.77 (12.11) 34.27 (14.15) 0.540
Gender (female) 38 (56.72) 21 (60) 24 (55.82) 0.928
SBP (mmHg), mean (SD) 135.13 (16.15) 136.41 (16.18) 138.55 (13.57) 0.526
Presenting symptoms
Edema 58 (86.56) 33 (94.28) 40 (90.69) 0.075
Oliguria 36 (53.73) 19 (54.28) 27 (62.79) 0.620
Fever 19 (28.35) 10 (28.57) 14 (32.55) 0.88
Rash 11 (16.41) 7 (19.99) 7 (16.27) 0.886
Arthralgia 19 (28.35) 8 (22.85) 10 (23.25) 0.766
Photosensitivity 13 (19.39) 10 (28.57) 10 (23.25) 0.580
Hemoptysis 1(1.41) 0(0) 5(11.62) 0.011
Hematuria 9(13.43) 8 (22.85) 19 (44.18) 0.001
Indication of biopsy
Nephrotic syndrome 21 (31.34) 9 (25.71) 1(2.32) <0.001
RPGN 16 (23.88) 17 (48.57) 26 (60.46) <0.001
Nephritic syndrome 12 (17.91) 3(8.57) 11 (25.58) 0.004
Unexplained renal failure 8 (11.94) 4 (11.42) 2 (4.65) 0.037

TABLE 1: Baseline demographic and clinicopathological characteristics of the patients

Data are presented as numbers (%) unless otherwise specified.

RPGN, rapidly progressive glomerulonephritis; SBP, systolic blood pressure; SD, standard deviation

The mean hemoglobin and mean albumin were comparable between all three groups. There was a significant
difference observed in mean creatinine (P=0.001) and mean urine protein creatinine ratio (P=0.031) (Figure
1.
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FIGURE 1: Laboratory findings of the study population

Data are presented as percentages.

Hb, hemoglobin; PCR, protein/creatinine ratio

The levels of complement component 3 (C3), complement component 4 (C4), and antinuclear antibody
(ANA) were comparable among all three groups. However, myeloperoxidase antineutrophil cytoplasmic
antibody (MPO-ANCA), proteinase 3 ANCA (PR3-ANCA), and anti-glomerular basement membrane (anti-
GBM) were significantly higher in the >50% crescent group (P<0.001, P<0.001, and P=0.004, respectively)
(Table 2).

Crescent P value
<25% (n=67) 26%-49% (n=35) 250% (n=43)

12 (17.91) 3(8.57) 11 (25.58) 0.004
33 (49.25) 17 (48.57) 17 (39.53) 0.583
17 (25.37) 8 (22.85) 8(18.60) 0.715
19 (28.35) 10 (28.57) 10 (23.25) 0.817
0(0) 0(0) 3(6.57) <0.001
1(1.49) 0(0) 7(16.27) <0.001
0(0) 0(0) 2 (4.65) 0.004

TABLE 2: Laboratory findings

Data are presented as numbers (%).

ANA, antinuclear antibody; ANCA, antineutrophil cytoplasmic antibody; GBM, glomerular basement membrane; MPO-ANCA, myeloperoxidase
ANCA; PR3-ANCA, proteinase 3 ANCA; RBC, red blood cell

On biopsy findings, there was no significant difference observed in mean glomerulosclerosis and mean
interstitial fibrosis tubular atrophy (IFTA) among the three groups (P=0.117 and P=0.713, respectively).
However, a significant difference was observed in mean crescents (P<0.001). In diagnosis, ANCA-associated
vasculitis was significantly higher in the >50% crescent group compared to the other two groups (P<0.001). A
significantly higher proportion of patients in the >50% crescent group required dialysis and plasmapheresis
compared to the other two groups (P<0.001 and P=0.004, respectively) (Table 3).
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Crescent P value
Parameter

<25% (n=67) 26%-49% (n=35) 250% (n=43)
Biopsy finding (%), mean (SD)
Glomerulosclerosis 23.40 (25.18) 21.92 (20.62) 15.06 (11.78) 0.117
IFTA 20.40 (13.26) 22 (12.54) 22.19 (10.92) 0.713
Crescents 15.58 (6.15) 34.57 (6.53) 72.03 (14.02) <0.001
Crescent age
Cellular 31 (46.26) 18 (51.42) 16 (34.88)
Fibrocellular 11 (16.41) 18 (51.42) 12 (27.90) <0.001
Fibrous 13 (19.40) 6 (17.14) 7(16.27)
Diagnosis
IGA nephropathy 23 (34.32) 13 (37.14) 6 (13.95)
Lupus nephritis 17 (25.37) 10 (28.57) 9 (20.93)

<0.001

ANCA-associated vasculitis 1(1.49) 0 (0) 8 (18.60)
Anti-GBM disease 0(0) 0(0) 2 (4.65)
Dialysis 9(13.43) 8 (22.85) 19 (44.18) <0.001
Plasmapheresis 1(1.49) 0 (0) 6 (13.95) 0.004

TABLE 3: Primary diseases of the patients having GN with crescent

Data are presented as numbers (%) unless otherwise specified.

ANCA, antineutrophil cytoplasmic antibodies; GBM, glomerular basement membrane; GN, glomerulonephritis; IgA, immunoglobulin; IFTA, interstitial
fibrosis tubular atrophy; SD, standard deviation

Complete remission was observed in patients with <25% crescent (52.2%) and patients with 26%-49%
crescent (48.6%), while partial remission was observed in patients with >50% crescent (46.5%). In the

>50% crescent group, treatment resistance was significantly higher in fibrous crescent age compared to
fibrocellular and cellular crescent age (100% versus 58.33% versus 6.25%; P<0.001). Complete remission was
decreased in cellular crescent age with increasing the proportion of crescents (€25% (87.09%) versus 26%-
49% (83.33%) versus >50% (43.75%)) (Figure 2).

P=<0.001

P=<0.001 P=<0.001

Response (%)

Cellular Fibro Fibrous  Cellular + Cellular  Fibrocellular  Fibrous  Cellular + Cellular  Fibrocellular ~ Fibrous  Cellular +
cellular fibrocellular fibrocellular fibrocellular

<25% 26-49% 250%

B Complete remission W Partial remission W Treatment resistant

FIGURE 2: Response outcomes according to crescent age

In the >25% group, normal renal function and urine analysis were observed in patients with cellular (87.09%)
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and a combination of cellular and fibrocellular (41.66%) crescent age. In the >50% crescent group, death was
significantly higher in patients with fibrous crescent age (57.14%) (Table 4).

Response
P
e Normal renal function and Sustained CKD stage value
. ) _— ESRD  Death
urinalysis proteinuria 3-4
Cellular (n=31) 27 (87.09) 2 (6.45) 2 (6.45) 0(0) 0(0)
Fibrocellular (n=11) 1(9.09) 6 (54.54) 4 (36.36) 0(0) 0(0)
3
225% Fibrous (n=13) 2 (15.38) 0(0) 7 (53.84) 1(7.69) <0-001
(23.07)
Cellular + fib llul
efuar T ibroceluiar 5 41.66) 2 (16.16) 5(4166) 0(0) 0(0)
(n=12)
Cellular (n=18) 15 (83.33) 0 (0) 3(16.66) 0(0) 0(0)
Fibrocellular (n=7) 0 (0) 2 (28.57) 5(71.42) 0(0) 0(0)
26%- 49% 4 1 <0.001
Fibl =6 0(0 0(0 1(16.66
ibrous (n=6) 0) 0) (16.66) (66.66) (16.66)
Cellular + fib llul
ellular + fibrocellular 2 (50) 0(0) 2 (50) 0(0) 0(0)
(n=4)
Cellular (n=16) 6 (37.50) 5(31.25) 4 (25.00) 1(6.50) 0(0)
5
Fibrocellular (n=12) 0(0) 2 (16.66) 4 (33.33) (41.66) 1(8.33)
250% 3 4 <0.001
Fib =7 0(0 0(0 0(0
ibrous (n=7) ) ©) © (42.85) (57.14)
Cellular + fibrocellular
1(12.5) 0 (0) 7 (87.5) 0 (0) 0(0)

(n=8)

TABLE 4: Comparison of renal function and urine analysis according to crescent age

Data are presented as numbers (%).

CKD, chronic kidney disease; ESRD, end-stage renal disease

Discussion

GN with crescent is a severe manifestation of GN and represents the primary histopathological finding in
cases of RPGN [15]. In the present retrospective study, GN with crescent accounted for a total of 145 patients
over a period of five years, which is higher than the previous retrospective study observed in 49 patients
within the same timeframe [2]. The predominance of females was observed in the current study, in alignment
with the previous study conducted by Chen et al., which also reported a predominance of females (60.6%) in
their study [17].

In the present study, the mean hemoglobin and albumin were comparable between all three groups. In
contrast, the study done by Du et al. reported that the mean hemoglobin and albumin were significantly
lower in patients with crescents > 50% (P=0.001 and P<0.001, respectively) [18]. In the present study, the
mean creatinine was significantly increased in patients with crescents > 50% (P<0.001). A similar trend was
observed in another study by Du et al., where the mean creatinine increased with an increasing proportion of
crescent [18]. In the present study, C3 low and C4 low were comparable among all three groups. A previous
study conducted by Wu et al. showed that the C3 and C4 were higher in anti-GBM GN with crescent [2]. In the
current study, anti-GBM was observed in patients with crescents > 50%. This result is similar to the study
conducted by Yeter et al., which reported anti-GBM in five patients with crescents > 50% [3]. In the current
study, the cellular crescent was significantly higher in all three groups compared to the fibrocellular and
fibrous crescent (P<0.001). A study conducted by Parry et al. reported that fibrocellular crescents were the
most common type of crescent seen in all three groups of GN with crescent [15].

Serum antineutrophil cytoplasmic antibody (ANCA) serves as a fundamental factor in identifying ANCA-
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associated vasculitis, a condition often characterized by type III GN with crescent (pauci-immune GN with
crescent). It is worth noting that serum ANCA has also been observed in a limited number of patients with
type I (anti-GBM) and II GN with crescent (granular immune complex deposition). Notably, research has
shown that patients who tested negative for ANCA tended to have more favorable renal outcomes [2]. On the
contrary, another study has indicated that individuals lacking ANCA exhibited elevated levels of proteinuria
and more severe damage to the glomeruli and experienced worse kidney outcomes [17]. In the present study,
ANCA-associated vasculitis was significantly higher in patients in the >50% crescent group compared to the
other two groups (P<0.001). A study conducted by Parry et al. showed that ANCA positivity was seen in
87.9% of cases of type III crescentic GN [15].

A significantly higher proportion of patients with crescents > 50% required dialysis and plasmapheresis
compared to other groups (P<0.001 and P=0.004, respectively). A study conducted by Chaudhury et al.
reported that 14 patients required dialysis at presentation [19]. Rampelli et al. showed that all pauciGN
patients had renal limited disease; 5/8 showed positivity for p-ANCA. Plasmapheresis was given to 7/8
patients with pauciGN and one patient with anti-GBM disease [20].

In the current study, complete remission was observed in 18.6% of patients, and partial remission was
observed in 46.5% of patients with >50% crescents. This is in contrast to a previous study conducted by
Rampelli et al., who reported that in patients with >50% crescent, complete remission was seen in only 5.4%
of patients, and no patients exhibited partial remission [20].

Nagaraju et al. reported that 34.5% of patients experienced complete or partial recovery. After six months,
31% of the patients depended on dialysis, and the mortality was 27.6% [21]. In the present study, the
response and renal outcomes varied significantly with the crescent percentage and crescent age. Patients
with >50% of crescents and fibrous crescents had poor response and renal outcomes.

Limitation

The present study has several limitations. First, the number of enrolled subjects was relatively small,
potentially affecting the statistical power of the analyses conducted. Second, the cross-sectional design of
the study may have introduced data interference, as there was no control population included for
comparison. Furthermore, the study did not account for the potential influence of medications on the
etiology, clinical features, histomorphology, and outcomes of GN with crescent. Additionally, it did not
address variations in treatment among these groups and their influence on long-term outcomes.

Conclusions

Crescent percentage and crescent age were significantly associated with a higher risk of renal failure and
resistance to treatment. Hence, early diagnosis and treatment were associated with a better prognosis in
patients with GN with crescent.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Rajeshwar Rao, Om Kumar, Prem S. Patel

Drafting of the manuscript: Rajeshwar Rao, Prit P. Singh, Om Kumar, Prem S. Patel
Supervision: Rajeshwar Rao, Om Kumar

Acquisition, analysis, or interpretation of data: Prit P. Singh, Amresh Krishna

Critical review of the manuscript for important intellectual content: Om Kumar, Amresh Krishna,
Prem S. Patel

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Institutional Review
Board/Ethics Committee of Indira Gandhi Institute of Medical Sciences, Patna, issued approval
282/1EC/IGIMS/2021. This study was conducted in accordance with ethical principles that are consistent
with the Declaration of Helsinki. The study protocol was approved by the Institutional Review Board/Ethics
Committee (282/IEC/IGIMS/2021). Written informed consent was obtained from all the patients prior to
study commencement. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was

2024 Rao et al. Cureus 16(2): €54996. DOI 10.7759/cureus.54996 7 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Alsuheili AZ, Alhozali H, Bukhari AA, Khan MA, Alzahrani AS, Abualnaja SK, Al Zahrani RA: Clinico-
pathological outcomes of patients with crescentic glomerulonephritis: a single-center study. Cureus. 2023,
15:e38777. 10.7759/cureus.38777

Wu T, Peng ], Meng T, et al.: Clinicopathological features and prognostic analysis of 49 cases with
crescentic glomerulonephritis. Exp Ther Med. 2019, 18:3984-90. 10.3892/etm.2019.8023

Yeter HH, Gonul I, Demirel E, Korucu B, Derici U: Prognostic factors in glomerular diseases with crescents .
Rom | Intern Med. 2019, 57:254-61. 10.2478/rjim-2019-0010

Naik RH, Shawar SH: Rapidly progressive glomerulonephritis. StatPearls Publishing, Treasure Island, FL;
2023.

Al Mushafi A, Ooi D, Odobasic D: Crescentic glomerulonephritis: pathogenesis and therapeutic potential of
human amniotic stem cells. Front Physiol. 2021, 12:724186. 10.3389/fphys.2021.724186

Pavan Kumar P, Ganesan V, Gurusamy V: A study of clinicopathological features and outcomes of crescentic
glomerulonephritis. Int ] Res Med Sci. 2020, 8:915-20. 10.18203/2320-6012.ijrms20200754

Bonsib SM: Glomerular basement membrane necrosis and crescent organization. Kidney Int. 1988, 33:966-
74.10.1038/ki.1988.95

Jennette JC: Rapidly progressive crescentic glomerulonephritis. Kidney Int. 2003, 63:1164-77.
10.1046/j.1523-1755.2003.00843.x

Tarzi RM, Cook HT, Pusey CD: Crescentic glomerulonephritis: new aspects of pathogenesis . Semin Nephrol.
2011, 31:361-8. 10.1016/j.semnephrol.2011.06.007

Atkins RC, Nikolic-Paterson DJ, Song Q, Lan HY: Modulators of crescentic glomerulonephritis. ] Am Soc
Nephrol. 1996, 7:2271-8. 10.1681/ASN.V7112271

Syed R, Rehman A, Valecha G, El-Sayegh S: Pauci-immune crescentic glomerulonephritis: an ANCA-
associated vasculitis. Biomed Res Int. 2015, 2015:402826. 10.1155/2015/402826

Falk RJ: ANCA-associated renal disease . Kidney Int. 1990, 38:998-1010. 10.1038/ki.1990.304

Dewan D, Gulati S, Sharma RK, Prasad N, Jain M, Gupta A, Kumar A: Clinical spectrum and outcome of
crescentic glomerulonephritis in children in developing countries. Pediatr Nephrol. 2008, 23:389-94.
10.1007/s00467-007-0647-3

Subrahmanian SP: A study of crescentic glomerulonephritis-etiology, clinical profile, prognostic factors and
outcome. Madras Medical College, Chennai, India; 2010.

Parry AM, Mazumder MA, Sharma M, Jeelani H, Alam S: Clinicopathological spectrum and outcome of
crescentic glomerulonephritis: a retrospective study from North-East India. ] Renal Hepatic Dis. 2022, 6:24-
31.10.15586/jrenhep.v6il.125

Kidney Disease: Improving Global Outcomes (KDIGO) Glomerular Diseases Work Group: KDIGO 2021
clinical practice guideline for the management of glomerular diseases. Kidney Int. 2021, 100:S1-S276.
10.1016/j.kint.2021.05.021

Chen S, Tang Z, Xiang H, et al.: Etiology and outcome of crescentic glomerulonephritis from a single center
in China: a 10-year review. Am | Kidney Dis. 2016, 67:376-83. 10.1053/j.ajkd.2015.07.034

DuY, Chen S, Wang F, et al.: The significance of crescents on the clinical features and outcomes of primary
immunoglobin A nephropathy. Front Med (Lausanne). 2022, 9:864667. 10.3389/fmed.2022.864667
Chaudhury GN, Khandoker T, Ferdous T, Chowdhury RA, Afroz S, Hanif M: Clinicopathological spectrum
and outcome of rapidly progressive glomerulonephritis. Asian Journal of Pediatric Nephrology. 2020, 3:78-
81.10.4103/2589-9309.305923

Rampelli SK, Rajesh NG, Srinivas BH, Harichandra Kumar KT, Swaminathan RP, Priyamvada PS: Clinical
spectrum and outcomes of crescentic glomerulonephritis: a single center experience. Indian ] Nephrol.
2016, 26:252-6. 10.4103/0971-4065.158574

Nagaraju SP, Laxminarayana SL, Kosuru S, et al.: Clinicopathological characteristics and outcomes of diffuse
crescentic glomerulonephritis - a single center experience from southern India. J Clin Diagn Res. 2017,
11:0C21-4. 10.7860/JCDR/2017/28307.10621

2024 Rao et al. Cureus 16(2): €54996. DOI 10.7759/cureus.54996

8of8


https://dx.doi.org/10.7759/cureus.38777
https://dx.doi.org/10.7759/cureus.38777
https://dx.doi.org/10.3892/etm.2019.8023
https://dx.doi.org/10.3892/etm.2019.8023
https://dx.doi.org/10.2478/rjim-2019-0010
https://dx.doi.org/10.2478/rjim-2019-0010
http://www.ncbi.nlm.nih.gov/books/NBK557430/
https://dx.doi.org/10.3389/fphys.2021.724186
https://dx.doi.org/10.3389/fphys.2021.724186
https://dx.doi.org/10.18203/2320-6012.ijrms20200754
https://dx.doi.org/10.18203/2320-6012.ijrms20200754
https://dx.doi.org/10.1038/ki.1988.95
https://dx.doi.org/10.1038/ki.1988.95
https://dx.doi.org/10.1046/j.1523-1755.2003.00843.x
https://dx.doi.org/10.1046/j.1523-1755.2003.00843.x
https://dx.doi.org/10.1016/j.semnephrol.2011.06.007
https://dx.doi.org/10.1016/j.semnephrol.2011.06.007
https://dx.doi.org/10.1681/ASN.V7112271
https://dx.doi.org/10.1681/ASN.V7112271
https://dx.doi.org/10.1155/2015/402826
https://dx.doi.org/10.1155/2015/402826
https://dx.doi.org/10.1038/ki.1990.304
https://dx.doi.org/10.1038/ki.1990.304
https://dx.doi.org/10.1007/s00467-007-0647-3
https://dx.doi.org/10.1007/s00467-007-0647-3
http://repository-tnmgrmu.ac.in/1370/
https://dx.doi.org/10.15586/jrenhep.v6i1.125
https://dx.doi.org/10.15586/jrenhep.v6i1.125
https://dx.doi.org/10.1016/j.kint.2021.05.021
https://dx.doi.org/10.1016/j.kint.2021.05.021
https://dx.doi.org/10.1053/j.ajkd.2015.07.034
https://dx.doi.org/10.1053/j.ajkd.2015.07.034
https://dx.doi.org/10.3389/fmed.2022.864667
https://dx.doi.org/10.3389/fmed.2022.864667
https://dx.doi.org/10.4103/2589-9309.305923
https://dx.doi.org/10.4103/2589-9309.305923
https://dx.doi.org/10.4103/0971-4065.158574
https://dx.doi.org/10.4103/0971-4065.158574
https://dx.doi.org/10.7860/JCDR/2017/28307.10621
https://dx.doi.org/10.7860/JCDR/2017/28307.10621

	The Clinicopathological Correlation and Outcome of Glomerulonephritis With Crescent: A Single-Center Study
	Abstract
	Introduction
	Materials And Methods
	Study design
	Ethical approval
	Inclusion and exclusion criteria
	Data collection
	Statistical analysis

	Results
	TABLE 1: Baseline demographic and clinicopathological characteristics of the patients
	FIGURE 1: Laboratory findings of the study population
	TABLE 2: Laboratory findings
	TABLE 3: Primary diseases of the patients having GN with crescent
	FIGURE 2: Response outcomes according to crescent age
	TABLE 4: Comparison of renal function and urine analysis according to crescent age

	Discussion
	Limitation

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


