ORIGINAL ARTICLE OPEN ACCESS

Frequency of Crescentic Glomerulonephritis in Adults
Presenting with Acute Kidney Injury

Bushra Sikandar', Mubarak Mohammad’ and Aiyesha Humaira®

'Department of Pathology, Dow Dental College, Dow University of Health Sciences, Karachi, Pakistan
’Department of Histopathology, Sindh Institute of Urology and Transplantation, Karachi, Pakistan.

ABSTRACT

Objective: To determine the frequency of crescentic glomerulonephritis (CRGN) in adults presenting with acute kidney injury (AKI),
defined according to the latest Kidney Disease: Improving Global Outcomes (KDIGO) guidelines.

Study Design: A cross-sectional observational design.

Place and Duration of the Study: Department of Histopathology, Sindh Institute of Urology and Transplantation, Karachi, Pakistan,
from April to October 2023.

Methodology: A total of 152 renal biopsies were obtained through a non-probability consecutive sampling technique, including all
patients aged =18 years, of both genders, who presented with AKI and underwent renal biopsy. Demographics, clinical signs, and symp-
toms of CRGN were recorded. Data were stratified based on age, gender, and laboratory findings (serum creatinine (sCr) and serum
urea). A post-stratification chi-square test was applied.

Results: Most participants were females (n = 97, 63.8%) with a mean age of 37 + 18 years. Only 12 (8%) patients had CRGN.
However, the majority of patients with AKI had acute tubular injury (n = 56, 36.8%), followed by cortical infarction (n = 27, 17.8%). No
Significant difference was found between age (p = 0.814), gender (p = 0.143), serum urea (p = 0.117), and sCr levels (p = 0.229).
Conclusion: The study identified a significant but low prevalence of CRGN (8%) among AKI patients. This finding provides a crucial
insight into the burden of CRGN in a developing country such as Pakistan, highlighting the need for heightened clinical awareness and

diagnostic vigilance.
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INTRODUCTION

Crescentic glomerulonephritis (CRGN) remains a significant
but under-researched cause of acute kidney injury (AKI), parti-
cularly in Asian countries such as Pakistan. CRGN is a clinic-
pathological syndrome with rapid loss of renal function in a
short period." CRGN may be underreported due to a lack of
awareness among healthcare providers and patients. Addi-
tionally, limited access to renal biopsy facilities and diag-
nostic tools can contribute to underdiagnosis.” Addressing the
paucity of data through comprehensive research, improved
diagnostic capabilities, and targeted healthcare policies can
enhance the understanding and management of this critical
condition. By doing so, healthcare providers can better identify
at-risk populations, implement effective treatments, and ulti-
mately improve renal health outcomes in these regions.’
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The natural course of CRGN renders it a medical emergency. In
this disease, renal function declines rapidly, leading to end-
stage renal failure if not treated promptly.* CRGN is a critical
condition that necessitates prompt diagnosis and treatment
to prevent severe renal damage. While substantial data are
availablefrom Western countries, information from Asian popu-
lations, including Pakistan, remains limited.” Addressing this
gap through robust research and improved healthcare infras-
tructure is essential for better management of CRGN in these
regions.

Comprehensive epidemiological studies and renal biopsy
registries are essential to accurately determine the incidence
and prevalence of CRGN in these populations.® Local studies
are crucial for understanding the epidemiological patterns of
CRGN within specific populations. They can help identify unique
risk factors and disease characteristics pertinent to the local
context.”

It should be noted that most studies included the spectrum of
glomerulonephritis (GN), and no recent data are available on
the frequency of CRGN among patients presenting with AKI
according to the latest Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines (2020 consensus meeting).®
Therefore, there is a gap in the literature regarding the true
frequency of CRGN among patients who present with AKI.
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Hence, this study aimed to assess the frequency of CRGN
among patients with AKI, according to the latest KDIGO 2020
criteria.

METHODOLOGY

This descriptive, cross-sectional study was conducted at the
Department of Histopathology, Sindh Institute of Urology
and Transplantation, Karachi, Pakistan, from April to
October 2023. All adult AKI patients who had undergone
renal biopsies to determine the cause of AKI were included
in this study. This study was approved by the Institute
Ethical Review Committee (Approval # SIUT-ERC-2022/A-389;
dated: 30 July 2022).

A non-probability, convenience sampling technique was
used to recruit the study participants. A total of 152
samples were collected. The sample size was calculated
using the Raosoft formula with a response distribution rate
of 26.1%, 6 representing the frequency of CRGN in patients
with AKI, a margin of error of 7%, and a confidence interval
of 95%.

All patients aged =18 years, including both males and
females, who presented with AKI (defined as an absolute
increase in serum creatinine [sCr] of at least 0.3 mg/dL
[26.5 pmol/L] within 48 hours, a >50% increase in sCr from
baseline within 7 days, or a urine output of <0.5 mL/kg/h
for at least 6 hours) and who underwent percutaneous renal
biopsy were included. Patients with a history of chronic
kidney disease, AKI combined with another syndrome, such
as nephrotic syndrome, and any renal syndrome other than
AKI were excluded. In addition, graft biopsies from kidney
transplant recipients, inadequate biopsy samples, and
patients aged <18 years were also excluded.

The renal biopsy request forms were collected from the
Department of Histopathology for patients with AKI. Patient
confidentiality was maintained throughout the study.
Patient identity and identifying information were not used.
Demographics, clinical signs and symptoms such as olig-
uria, anuria, and haematuria, laboratory results, and final
diagnosis were recorded in the structured pro forma.

The data were entered and analysed in the Statistical
Package for Social Sciences (SPSS) version 22.0. Descrip-

RESULTS

A total of 152 patients with AKI who underwent renal biop-
sies were investigated in this study. The mean age of all
patients was 37 = 18 years (range: 18-70 years). Further-
more, 97 (63.8%) were females, and 55 (36.2%) were
males. A total of 23 (15%) patients reported a history of
hypertension, while 17 (11.2%) reported a history of
oedema. sCr levels were 6.48 £ 2.70 mg/dL. Serum urea
levels were 115.03 = 56.535 mg/dL. On ultrasound, almost
all patients had normal-sized kidneys (Table I).

Out of 152 patients with AKI, only 12 (8%) patients had
CRGN. The majority of patients with AKI had acute tubular
injury (n = 56, 36.8%), followed by cortical infarction (n =
27, 17.8%), while other diagnostic findings included 11
(7.2%) cases of chronic sclerosing GN, 10 (6.6%) cases of
tubulo-interstitial nephritis, and 6 (3.9%) cases each of
pyelonephritis and focal segmental GN.

No significant association was found between age and
CRGN (p = 0.814). However, the majority of the patients
with AKI fell in the age category of 26-50 years. No signifi-
cant association was found between the patients’ gender
and CRGN (p = 0.143). CRGN was more common in female
AKI patients compared to males. No significant difference
was found between serum urea levels (p = 0.117), sCr
levels (p = 0.229), and other variables and CRGN. However,
all patients with CRGN had higher mean sCr levels than the
other patients (Table I1).

Table I: Demographics, clinical, and laboratory findings of patients
with AKI (n = 152).

Demographic characteristics Results
Age in years (mean % SD) 37.53 + 18.08 (range: 18-70 years)
Males n (%) 55 (36.2)
Females n (%) 97 (63.8)
Clinical parameters
Hypertension n (%) 23 (15)
Oedema n (%) 17 (11.2)

Laboratory parameters
sCr (mg/dL; mean + SD/range)
Serum urea (mg/dL; mean * SD/range)

6.48 + 2.70 (range: 0.90-11.28 years)
115.03 * 56.535 (range: 16-276 years)

Table II: Distribution of age, gender, and renal function tests among
patients with CRGN and other causes of AKI (n = 152).

. _— . . Variabl Di i -values*
tive statistics were applied to summarise the data. The aniables Re i
mean and standard deviation (SD) were calculated for cont- n (%) n (%)

. B Age <25 years 2(9) 20 (91) 0.814
inuous vgrlables, such as age, serum urea, and sCr. 2650 9(8.4) 99 (91.6)

Frequencies and percentages were calculated for categor- yesaors s 1055

. . > . .

ical variables such as gender, crescent type, and laboratory Tl T 1209 140 (9.1}

findings. Data were stratified based on age, gender, and Gender r:rlrfale 50(1(-63)6) Z; g;‘g; 0.143
laboratory findings (sCr, urea, and antinuclear antibody posi- Total 12 (7.9) 140 (92.1)

tivity). Post-stratification chi-square test was used. A p-value Sg‘g:lgea levels é572§if366°-29 !})13239;—'25773;73 gég

of <0.05 was considered significant. “ChT-square test. = -
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DISCUSSION

The present study showed a low but significant prevalence
of CRGN (12, 8%) among AKI patients undergoing renal
biopsy. In a subsequent study conducted on the biopsy
cases, the frequency of CRGN in acute renal failure in the
Pakistani population was reported to be 26.1%.°

In another study, which included only glomerular patholo-
gies, the frequency of CRGN in the local population was
50%.” However, the latter study included GN cases; hence,
a very high prevalence of CRGN was reported in that study.
Very few studies have been conducted specifically on the
frequency of CRGN in AKI patients undergoing renal biop-
sies.’” A lower frequency of CRGN was also found in their
cohorts. On the other hand, no study has been conducted,
according to the KDIGO 2020 criteria, on the frequency of
CRGN in patients with AKI.®

This study included only the cases of AKI that underwent
renal biopsies. The most common causes of AKl in this
study, related to ischaemic injury, included ATI and cortical
infarction. Glomerular diseases, overall, constitute a
minority of cases of AKI. This is not truly reflective of the
causes of AKl in the general population. Moreover, the
number of cases in this study was not very high. Neverthe-
less, it represented an important cross-section of the AKI
patient population at the study centre.

The mean age of all patients was 37 £ 18 years (range:
18-70 years). Similarly, a study conducted in sub-Saharan
countries also reported a relatively young mean age of 29.7
+ 12 years.” An even lower mean age of 18.06 = 13.49
years was reported in a study conducted at a single centre
in Saudi Arabia involving 17 cases of CRGN.* In contrast,
several studies from Western countries reported higher
mean ages.”"

This reflected the different aetiological factors of AKI in
those studies. In the current study, no significant associa-
tion was found between age and CRGN. This was most prob-
ably due to a small number of cases. However, it was found
that the majority of patients aged 26-50 years had CRGN.
This finding is consistent with a recent study, which
reported that anti-GBM antibody disease was more common
in younger age groups, whereas pauci-immune CRGN was
more common in adults, with a peak prevalence in the
fourth to sixth decades of life."

Furthermore, the current study showed that the majority of
patients with AKI had CRGN (n = 12, 8%), followed by
chronic sclerosing GN (n = 11, 7.2%), focal segmental GN (n
= 6, 3.9%), mesangiocapillary GN (n = 3, 2%), and membra-
nous GN (n = 2, 1.3%). However, contrasting results were
found in different studies conducted previously locally and
internationally.”*"’

Regarding gender distribution, the majority of patients in the
overall AKI cohort were female. A similar trend was noted in
many other studies.”®® This reflected the different aetiolo-
gical factors in those studies. Moreover, no significant associ-
ation was found between gender and CRGN. However, it was
found that the female gender had a higher prevalence of
CRGN than males. This might be due to an overall predomi-
nance of female patients (63.8%) in the current study
sample compared to males.

Some previous studies showed a higher prevalence of males
than females.”* The findings from these previous studies
highlighted that glomerular diseases were significantly
preva-lent among males. The variations in findings between
genders could be attributed to pathological processes, envi-
ronmental variation, and social and other factors. However,
further studies are required to evaluate these variations and
thereby tailor the gender-specific treatments.

Furthermore, no significant difference was found in serum
urea and sCr levels with CRGN. This might be due to the
small number of patients in the CRGN group. However, it
was found that the majority of patients with higher serum
urea and creatinine levels had CRGN. Several studies have
reported similar results showing that pauci-immune CRGN
patients had higher sCr levels.****%

The current study not only describes the frequency of CRGN
but also examines its clinicopathological parameters,
offering a detailed understanding of its presentation and
characteristics. This comprehensive approach is essential
for identifying specific patterns and informing targeted inter-
ventions. While the initial study provided valuable insights
into CRGN, its limitations highlighted the need for more
extensive, multicentre, prospective research with larger
sample sizes and comprehensive analyses, specifically compre-
hensive immunofluorescence-based classification and fur-
ther elaboration of histopathological and immunofluores-
cence characteristics. Future studies that address these recom-
mendations will be better positioned to confirm the findings,
establish causal relationships, and improve the management
and outcomes of patients with CRGN.

CONCLUSION

The study identified a significant but low prevalence of
CRGN (8%) among AKI patients. This finding provided a
crucial insight into the burden of CRGN in a developing
country such as Pakistan, highlighting the need for height-
ened clinical awareness and diagnostic vigilance.
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