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ABSTRACT
Background: Renal allograft dysfunction is a significant challenge in kidney transplantation, often leading to graft failure.
Histopathological evaluation of renal biopsies plays a critical role in identifying the underlying causes of dysfunction. This study
aimed to analyze the histopathological patterns of renal biopsies in live-related renal allograft dysfunction.
Methods: This retrospective cross-sectional study was carried out at the Department of Nephrology, Evercare Hospital, Dhaka,
Bangladesh, over a period spanning from January 2018 to December 2024. The study included 96 adult patients who had
undergone renal transplantation and subsequently underwent allograft biopsies. These biopsies were performed to investigate graft
dysfunction without any obvious cause. The pathological findings were categorized based on the updated Banff classification
system.
Results: In this study of 96 renal allograft recipients, the majority were male (78%) with a mean age of 36.4%3.8 years. The mean
serum creatinine increased from 1.33£0.21 mg/dL to 2.3940.37 mg/dL during biopsy. According to Banff classification, 34.4%
had antibody-mediated rejection (ABMR), 26.0% had T-cell-mediated rejection (TCMR), and 7.3% showed interstitial
fibrosis/tubular atrophy (IF/TA).
Conclusion: Renal biopsy in live-related renal allograft dysfunction revealed common patterns of antibody-mediated rejection, T-
cell-mediated rejection, and interstitial fibrosis/tubular atrophy. Elevated serum creatinine levels correlated with graft dysfunction,
emphasizing the importance of early detection for improved management.
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Introduction

Chronic kidney disease (CKD) 1s a significant global public health issue, contributing substantially to
morbidity, mortality, and the economic burden worldwide." According to the US Renal Data System
(USRDS), there were 120,688 new cases of end-stage renal disease (ESRD) reported in 2014, reflecting an
annual increase of 1.1% .” Recent data suggest that approximately 60% of kidney transplant recipients can
expect a 20-year graft survival rate.” In Pakistan, the incidence of ESRD is estimated at 100 cases per million
populations.” Many patients who initiate hemodialysis either discontinue treatment or succumb within the
first three months due to financial constraints, with less than 2% transitioning to ambulatory peritoneal
dialysis. Despite being a more cost-effective option, renal transplantation 1s accessible to only 4 - 5% of
patients with ESRD.” Renal transplantation is recognized as the preferred treatment for patients with end-
stage renal disease (ESRD) globally.’ In recent years, the success rates of renal transplantation have
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significantly improved.” Current data indicate that approximately 60% of kidney transplant recipients can
achieve a 20-year graft survival." This improvement in short-term transplant outcomes over the past few
decades 1s attributed to advancements in surgical techniques, enhanced medical care, early infection
diagnosis and treatment, and progress in transplant immunology.”’ Despite these advancements, renal
allograft dysfunction remains a frequent challenge after transplantation. The primary causes of graft
dysfunction include acute or chronic rejection, calcineurin inhibitor (CNI) toxicity, infections, and
recurrence or development of de novo primary kidney disease. The aforementioned causes of renal allograft
dysfunction require distinct therapeutic strategies, making accurate diagnosis crucial for effective
management. Currently, this can only be reliably achieved through renal allograft biopsy. However, there is
limited published data specifically focusing on the causes of graft dysfunction in living-related kidney
transplant programs.”” Renal transplant biopsy (RTB) is widely recognized as the gold standard for
identifying the underlying etiology of allograft dysfunction.” Previous studies have reported that biopsy
findings alter clinical diagnoses in approximately 36% of cases and lead to changes in therapy in 59% of
patients.” The field of renal transplant pathology is intricate and rapidly advancing, with the analysis of
pathological lesions providing valuable insights into prevailing clinical practices and emerging trends in
transplantation medicine.” This study was therefore conducted to observe the histopathological patterns of
kidney transplant biopsies from our local cohort.

Methodology

This cross-sectional study was conducted at the Department of Nephrology, Evercare Hospital, Dhaka,
Bangladesh, spanning from January 2018 to December 2024. The study included adult post-renal transplant
patients who underwent allograft biopsy to investigate graft dysfunction with no appearent cause. Data were
collected retrospectively from hospital database. The pathological findings were classified according to the
updated Banff classifications  (https://banfffoundation.org/central-repository-for-banff-classification-
resources-3). As per the inclusion criteria, patients with allograft biopsy and graft dysfunction were enrolled
in the study. Conversely, those with biopsies performed outside the center were excluded based on the
exclusion criteria. The study received approval from the hospital’ s ethical committee. Data analysis was
performed using MS Office tools and SPSS version 23.0.

Resulit

Total number of patients were 96.

The age distribution of participants shows that the majority were within the 15 - 30 years age group (39.6%).
The mean age of participants was 36.413.8 years (Figure I ). In gender distribution, majority of patients
(78%) were male (Figure II). The findings of the investigation revealed that the mean serum creatinine
(SC) level at baseline was 1.3320.21 mg/dL, which increased to 2.3910.37 mg/dL during the biopsy. The
mean tacrolimus level was 6.89%1.22 ng/mL. The distribution of patients according to Banff categories
showed that 34.4% fell under Category 2 (Antibody-mediated rejection, ABMR). Category 3 (Borderline
changes) accounted for 17.7%, and 26.0% were in Category 4 (T-cell-mediated rejection, TCMR). Category
5 (Interstitial fibrosis/tubular atrophy, IF/TA) represented 7.3% of patients, with mild, moderate, and severe
IF/TA observed in 2.1%, 3.1%, and 2.1% of these cases, respectively. Lastly, 14.6% of patients were
categorized as Category 6, with the causes being calcineurin inhibitor (CNI) toxicity (7.3%), recurrent or de
novo glomerulonephritis (5.2%) and infection (2.1%) (Table 1).
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Figure I: Column chart showing age wise patients distribution among kidney transplant patients (N=96)
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Sex distribution of the participants
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Figure 2: Pie chart showing gender wise patients distribution among kidney transplant patients (N=96)

Table 1: Banff categories of patients (N=96)

Banff categories n %
Category 2 (ABMR) 33 34.4%
Category 3 (Borderline) 17 17.7%
Category 4 (TCMR) 25 26.0%
Category 5 (IF/TA) 7 7.3%
Mild IFTA 2 21%
Moderate IFTA 3 3.1%
Severe IFTA 2 2.1%
Category 6 (Others) 14 14.6%
CNI toxicity 7 7.3%
R/de novo GN 5 5.2%
Infection 2 2.1%
Discussion

This study evaluated the histopathological patterns of renal biopsies in live-related renal allograft dysfunction
In a tertiary care hospital in Dhaka, Bangladesh. The findings revealed a diverse spectrum of allograft
dysfunction causes, categorized based on Banff criteria. These findings align with and diverge from the
existing literature, reflecting unique patterns and variations in renal allograft dysfunction. The age
distribution of participants in this study showed that most patients (39.6%) were aged between 15 - 30 years,
with a mean age of 36.4%3.8 years. This is consistent with studies conducted in other regions where younger
patients often represent the majority of transplant recipients due to their better overall health and suitability
for transplantation.” However, some studies reported an older age group as predominant, possibly due to
demographic differences and disease prevalence.” Gender distribution revealed a male predominance which
is similar to findings in other studies.”™" This gender disparity may be attributed to higher rates of end-stage
renal disease (ESRD) in males and better access to transplantation compared to females in certain regions."”
However, some studies report more balanced gender distributions, suggesting regional differences in
healthcare access and gender dynamics.”

In this study, the mean serum creatinine (SC) level at baseline was 1.33£0.21 mg/dL, which increased
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to 2.39%0.37 mg/dL during biopsy. Elevated SC is a well-established marker of renal allograft dysfunction,
ahowever may not predict the outcomes in a patient with acute rejection.® Additionally, the mean tacrolimus
level was 6.89%1.22 ng/mL, which aligns with therapeutic ranges observed in previous research.” However,
variations in tacrolimus levels and their association with allograft outcomes highlight the need for
individualized dose monitoring to minimize toxicity.

The distribution of histopathological categories, as per the Banff classification mostly aligns with other
studies, where a proportion of biopsies yield no significant abnormalities, possibly due to subclinical
rejection or functional abnormalities undetected histopathologically.™ Antibody-mediated rejection
(ABMR) was observed in 34.4% of patients, consistent with global reports identifying ABMR as a leading
cause of graft dysfunction.” ABMR is often associated with poor graft survival due to its progressive nature.
Conversely, some studies report lower ABMR rates, possibly due to differences in immunosuppressive
protocols or diagnostic criteria.” Borderline changes accounted in nearly one-fifth of the cases in this study.
T-cell-mediated rejection (TCMR) represented 28% of cases, which i1s in line with previous research
emphasizing TCMR as a major contributor to early and late graft dysfunction.” TCMR outcomes are
generally better than ABMR if promptly identified and managed. ” Interstitial fibrosis/tubular atrophy
(IF/TA) was observed in 7.3% of patients, with mild, moderate, and severe forms occurring in 2.1%, 3.1%,
and 2.1% of cases, respectively. These findings are comparable to previous studies identifying IF/TA as a
common cause of chronic allograft dysfunction.” The high rates of moderate and severe IF/TA highlight the
importance of early detection and intervention to prevent irreversible damage.* Category 6 comprised 14.6%
of patients, attributed to calcineurin inhibitor (CNI) toxicity, recurrent or de novo glomerulonephritis, and
infection. Recurrent/ De novo GN seen in 5.2% cases. CNI toxicity, seen in 7.3% of these cases, 1s a well-
recognized complication of prolonged immunosuppressive therapy. Infection-related dysfunction (2.1%)
underscores the delicate balance between immunosuppression and infection risk in transplant recipients.”
This study highlights the diverse histopathological patterns in live-related renal allograft dysfunction. The
findings emphasize the importance of routine biopsy evaluations and individualized management to optimize
graft outcomes. Future studies are needed to explore the long-term implications of these patterns and refine
treatment strategies.

Conclusion

The histopathological findings of renal biopsy in live-related renal allograft dysfunction revealed a high
prevalence of antibody-mediated and T-cell-mediated rejections, along with interstitial fibrosis/tubular
atrophy. The progression of graft dysfunction was associated with elevated serum creatinine levels. Early
1dentification of these patterns can aid in better management and outcomes in renal transplant recipients.
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