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Abstract

Objective: Renal transplantation is a critical treatment for end-stage kidney disease, significantly improving patient survival 
and quality of life. However, graft dysfunction remains a major challenge, with various etiologies contributing to the decline in 
graft function. The study aims to analyze the morphological spectrum of renal allograft dysfunction through histopathological 
evaluation in a single centre.

Design: It is a cross-sectional study

Place & Duration of study: We conducted a study of 50 ultrasound-guided core biopsies from live-related renal transplant 
patients, reported using the Banff classification (2019) from 2019 to 2023 in Chughtai institute of pathology, Lahore.

Methodology: Clinical and histopathological data, including light microscopy, immunofluorescence, and immunohistochem-
istry findings, were reviewed. Statistical analyses expressed as mean ± SD, frequency and pearson chi square test were applied 
where applicable.

Results: Among 50 patients, 38 (76%) were males and 12 (24%) females, aged 21 to 63 years. Chronic cellular rejection (IFTA 
Grade I) was the most common cause of graft dysfunction, observed in 24% of cases. Chronic rejection in various grades (IFTA 
Grade II and III) accounted for 34%, while acute T cell-mediated rejection (TCMR) and acute antibody-mediated rejection 
(ABMR) were each found in 6% of cases. Other etiologies included cyclosporine toxicity, diabetic nephropathy, membranous 
glomerulonephritis, and severe acute tubulointerstitial inflammation. Notably, 42% of the rejections occurred in more than 36 
months post-transplantation.

Conclusion: Chronic rejection, particularly chronic cellular rejection, is the leading cause of renal allograft dysfunction. The 
high incidence of late-onset rejection emphasizes the need for prolonged monitoring and possibly more aggressive immuno-
suppressive strategies. Histopathological evaluation remains crucial for accurate diagnosis and management of graft dysfunc-
tion, guiding therapeutic decisions and improving patient outcomes. Further research is needed to explore molecular and 
genetic factors, develop non-invasive biomarkers, and evaluate novel immunosuppressive therapies to enhance graft survival 
and patient quality of life.

Keywords: Renal transplantation; Graft dysfunction; Chronic rejection; Histopathology; Banff classification; Immunosup-
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Introduction
Renal transplantation, also known as kidney transplantation, is 
a medical procedure that has significantly improved the lives 
of many individuals suffering from Chronic Kidney Disease 
(CKD). It is considered the best treatment for end-stage kid-
ney disease. The survival rate for renal transplant patients has 
increased due to the availability of immunosuppressive drugs, 

with a one-year survival rate of nearly 90% [1,2]. However, 
a major challenge in transplantation is the risk of rejection, 
which can occur in two main forms: acute rejection and chron-
ic rejection. Both types can be Antibody-Mediated (ABMR) or 
T cell-mediated (TCMR). Other causes of rejection include de 
novo glomerulonephritis and thrombotic microangiopathies. 
Histopathological evaluation is essential in diagnosing and 
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characterizing renal transplant rejection, as it provides crucial 
information for guiding treatment options, monitoring patient 
progress, and improving graft survival [3,4].

The histopathological features of rejection are defined by the 
Banff classification, established by international consensus in 
1991. According to the Banff classification, there are acute, 
chronic, and borderline cases of rejection. For TCMR, inter-
stitial inflammation with tubulitis is critical and should be ob-
served in non-scarred cortex. Tubulitis, along with intimal arte-
ritis, indicates acute rejection [5,6]. Drugs such as calcineurin 
inhibitors can also cause renal toxicity and graft rejection. 
Glomerulonephritis, such as focal segmental glomeruloscle-
rosis and membranous glomerulonephritis, can arise de novo 
in the renal graft. Light microscopy, immunofluorescence, and 
immunohistochemistry are required to diagnose graft rejection 
accurately.

Material and Methods
A total of 50 ultrasound-guided core biopsies from live-related 
renal transplant cases, reported using the Banff classification 
(2019), from 2019 to 2023 were retrieved and reviewed. Ap-
proval for this study was obtained from the Institutional Re-
view Board prior to its commencement. Cases with a history 
of transplant, information on the original disease, latest lab 
results, and complete histopathological, IHC, and IF data were 
included in the study. Cases unrelated to transplant or with in-
complete clinical and histopathological information were ex-
cluded.

Slides of formalin-fixed paraffin-embedded renal tissue blocks 
(with a maximum thickness of 3–4 microns) were reviewed. 
For light microscopy, hematoxylin and eosin, along with Jones 
methenamine (JMS), periodic acid-Schiff (PAS), and trichrome 
special stains, were used. These special stains (JMS, PAS, and 
Trichrome) from Biognost were performed using the manual 
method. Immunohistochemical stains (IHC) such as C4d and 
SV40 were performed on the auto stainer Link 48 by Dako, 
with retrieval time of 20 minutes for C4d and 30 minutes for 
SV40. The immunofluorescence (IF) images were reviewed of 
individual cases.

Relevant clinical history for each case, including history, age, 
sex, time since transplant, pre-biopsy renal function tests, urine 
complete examination, and serological parameters, was ob-
tained from the lab's electronic medical record and through tel-
ephonic calls. The mean duration for the development of each 
pathology was estimated by calculating the time between the 
transplant and biopsy.

Statistical analysis was performed using SPSS version 21. Data 
was expressed as mean ± SD, frequency and pearson chi square 
test was applied where applicable.

Results
In present study majority of patients were male 38 (76.0%) 
and there were 12 females (24.0%). The minimum age was 
21 years while maximum age was 63 years with mean 37.28 
±11.65 standard deviation of all the deranged renal profiles, 
only serum creatinine was used as a parameter to assess trans-
plant rejection. Its ranges from 1.40 to 8.40 with the mean of 
4.36 ± 1.82 standard deviation. The maximum number of pa-
tients in which rejection was noticed belongs to 31-40 years.
Out of 50 cases in 21 cases (42.0%) the rejection time was >36 

months. The frequency of transplant rejection has been calcu-
lated in months.

The data was then analyzed for pattern of diseases in which 
rejection was observed. The maximum number of patients in 
which rejection was observed was diagnosed as Chronic Cellu-
lar Rejection (IFTA Grade I) followed by Chronic Cellular Re-
jection (IFTA Grade II). Overall IFTA was found in 29 (58%) 
cases and ABMR was found in 3 (6%) cases (Table 1). Rest 
of the cases showed de novo glomerulonephritis, calcineurin 
toxicity and acute tubular injury The frequency distribution of 
different etiologies involved in graft rejection in our study is 
shown in table 1.

Table 1: The frequency of distribution of different etiologies 
involved in graft rejection (n=50).

Diagnosis Frequency (%)
Chronic Cellular Rejection 
(IFTA Grade I)

12 (24.0%)

Cyclosporine Toxicity 1 (2.0%)
Diabetic Nephropathy 1 (2.0%)
Membranous Glomerulopathy 1 (2.0%)
Acute TCMR 3 (6.0%)
Acute ABMR 3 (6.0%)
Borderline Acute Rejection 3 (6.0%)
Chronic Rejection (IFTA Grade II) and 
Calcineurin Toxicity

2 (4.0%)

Chronic Rejection and Cyclosporine 
Toxicity

2 (4.0%)

Acute Tubular Injury 3 (6.0%)
Chronic Cellular Rejection 
(IFTA Grade II)

10 (20.0%)

Chronic Cellular Rejection 
(IFTA Grade III)

7 (14.0%)

Severe Acute Tubulo-interstitial 
Inflammation

1 (2.0%)

Chronic Active ABMR 1 (2.0%)
We have observed the frequency of correlation between dif-
ferent age groups and time of rejection (Table 2). Of 50 cases 
maximum rejection was seen in patient between age 31-40 
years and time duration of >36 months however this was stati-
cally insignificant (pearson chi square test 0.275).

We then calculated the frequency of correlation among vari-
ous diseases in which rejection was observed with the time of 
rejection (Table 3). Of 50 cases maximum rejection was seen 
in chronic cellular rejection (IFTA Grade I) and time duration 
of >36 months however this was also statically insignificant 
(pearson chi square test 0.000).

We then calculated the frequency of correlation among vari-
ous diseases in which rejection was observed with the age of 
patients (Table 4). Of 50 cases maximum rejection was seen 
in chronic cellular rejection (IFTA Grade I) and age group be-
tween 31-40 years however this was also statically insignifi-
cant (pearson chi square test 0.070).

Discussion
In this study, we investigated the morphological spectrum of 
renal allograft dysfunction in 50 patients who underwent re-
nal transplantation. Our findings revealed that chronic cellular 
rejection (IFTA Grade I) was the most common cause of graft 
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Table 2: The frequency correlation of age group distribution and time of rejection among patients (n=50).

Age group (years)

Time Duration of Rejection
T o t a l  
(%)

<1 month
1-3
months

3-12
months

12-24
months

24-36
months

>36
months

21-30 1 0 0 5 3 6 15 (30.0)
31-40 4 0 3 2 3 7 19 (38.0)
41-50 0 1 1 1 2 2 7 (14.0)
51-60 0 0 2 0 0 4 6 (12.0)
61-70 0 0 0 0 1 2 3 (6.0)
Total (%) 5 (10.0) 1 (2.0) 6 (12.0) 8 (16.0) 9 (18.0) 21 (42.0) 50 (100)

Diagnosis <1 
month

1-3 
months

3-12
months

12-24 
months

24-36 
months

>36 
months Total (%)

Chronic Cellular Rejection (IFTA Grade I) 0 0 3 2 0 7 12 (24.0)
Cyclosporine Toxicity 1 0 0 0 0 0 1 (2.0)
Diabetic Nephropathy 0 0 0 0 0 1 1 (2.0)
Membranous Glomerulopathy 0 0 0 0 0 1 1 (2.0)
Acute TCMR 1 0 0 1 0 1 3 (6.0)
Acute ABMR 0 0 1 2 0 0 3 (6.0)
Borderline Acute Rejection 3 0 0 0 0 0 3 (6.0)
Chronic Rejection (IFTA Grade II) and 
Calcineurin Toxicity

0 0 0 0 1 1 2 (4.0)

Chronic Rejection and Cyclosporine Toxicity 0 0 0 0 0 2 2 (4.0)
Acute Tubular Injury 0 1 0 2 0 0 3 (6.0)
Chronic Cellular Rejection (IFTA Grade II) 0 0 0 1 5 4 10 (20.0)
Chronic Cellular Rejection (IFTA Grade III) 0 0 0 0 3 4 7 (14.0)
Severe Acute Tubulo-interstitial Inflammation 0 0 1 0 0 0 1 (2.0)
Chronic Active ABMR 0 0 1 0 0 0 1 (2.0)
Total (%) 5 (10.0) 1 (2.0) 6 (12.0) 8 (16.0) 9 (18.0) 21 (42.0) 50 (100)

Table 3: The frequency correlation among different etiologies and time of rejection (n=50).

Table 4: The frequency correlation among different etiologies and age group distribution (n=50).
Diagnosis 21-30

years
31-40
years

41-50
years

51-60 
years

61-70 
years Total (%)

Chronic Cellular Rejection (IFTA Grade I) 3 6 0 3 0 12 (24.0)
Cyclosporine Toxicity 0 1 0 0 0 1 (2.0)
Diabetic Nephropathy 0 0 0 0 1 1 (2.0)
Membranous Glomerulopathy 1 0 0 0 0 1 (2.0)
Acute TCMR 3 0 0 0 0 3 (6.0)
Acute ABMR 1 1 1 0 0 3 (6.0)
Borderline Acute Rejection 0 3 0 0 0 3 (6.0)
Chronic Rejection (IFTA Grade II) and Calcineurin 
Toxicity

0 0 0 1 1 2 (4.0)

Chronic Rejection and Cyclosporine Toxicity 0 1 0 1 0 2 (4.0)
Acute Tubular Injury 2 0 1 0 0 3 (6.0)
Chronic Cellular Rejection (IFTA Grade II) 3 4 3 0 0 10 (20.0)
Chronic Cellular Rejection (IFTA Grade III) 2 2 1 1 1 7 (14.0)
Severe Acute Tubulo-interstitial Inflammation 0 1 0 0 0 1 (2.0)
Chronic Active ABMR 0 0 1 0 0 1 (2.0)
Total (%) 15 (30.0) 19 (38.0) 7 (14.0) 6 (12.0) 3 (6.0) 5 0 

(100.0)

dysfunction, observed in 24% of cases (Table 3). Chronic re-
jection in various grades (IFTA Grade II and III) accounted 
for a significant proportion (34%), followed by acute T cell-
mediated rejection (TCMR) and acute antibody-mediated re-
jection (ABMR), each observed in 6% of cases (Figure 1, 2). 
Additionally, we identified cases of cyclosporine toxicity, dia-
betic nephropathy, membranous glomerulonephritis, and se-
vere acute tubulointerstitial inflammation. Notably, 42% of the 
rejections occurred more than 36 months post-transplantation.

Our findings align with previous studies, which have also 
identified chronic rejection as a predominant cause of renal 
allograft dysfunction. For instance, a study by Bashir et al. 
(2020) reported a high prevalence of chronic rejection among 
renal transplant patients [1]. Similarly, the International Jour-
nal of Nephrology highlighted chronic rejection and its impact 
on long-term graft survival [1]. However, our study observed 
a lower incidence of ABMR compared to some reports, such 
as the one by Tawhari et al. (2022), which may be attributed 
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Figure 1: Glomerulitis.

Figure 2: Chronic T-cell mediated rejection.
to differences in patient demographics and immunosuppressive 
protocols [3].
Discrepancies in the prevalence of cyclosporine toxicity and 
diabetic nephropathy compared to other studies might be due 
to varying diagnostic criteria and patient management strate-
gies. For example, Yunus et al. (2012) reported a higher inci-
dence of post-transplant complications in regions with limited 
healthcare resources [7].

The clinical significance of our findings lies in the identifica-
tion of chronic rejection as the primary cause of renal allograft 
dysfunction, emphasizing the need for early detection and 
management. The high prevalence of chronic cellular rejection 
suggests that closer monitoring and potentially more aggres-
sive immunosuppressive strategies may be required to improve 
graft survival [8,9]. Additionally, the occurrence of rejection 
beyond 36 months post-transplantation underscores the neces-
sity for long-term follow-up and maintenance therapy [10,11]
Our study also highlights the importance of histopathological 
evaluation in diagnosing and characterizing graft dysfunc-
tion, guiding therapeutic decisions, and improving patient out-
comes. The observed patterns can inform clinicians about the 
potential risks and aid in developing tailored treatment plans 
for renal transplant recipients [12,13].

One of the strengths of our study is the comprehensive his-
topathological analysis using standardized techniques, such 
as light microscopy, immunofluorescence, and immunohisto-
chemistry, following the Banff classification. This allowed for 
a detailed and accurate assessment of graft dysfunction causes 
[14-17,20] Additionally, the inclusion of a diverse patient pop-
ulation enhances the generalizability of our findings.

However, our study has several limitations. The retrospective 
design may introduce selection bias, and the relatively small 
sample size limits the statistical power of our conclusions. 
Furthermore, the lack of longitudinal data on patient outcomes 
post-diagnosis restricts our ability to assess the long-term im-
pact of the identified causes of graft dysfunction [18,19]. Po-
tential confounding factors, such as variations in immunosup-
pressive regimens and patient adherence, were not controlled, 
which could influence the results.

Future research should focus on larger, prospective studies to 
validate our findings and explore the long-term outcomes of 
patients with different types of graft dysfunction. Investigating 
the molecular and genetic factors underlying chronic rejection 
and other causes of graft dysfunction could provide insights 
into personalized treatment approaches.

Moreover, studies examining the efficacy of novel immuno-
suppressive therapies and their impact on graft survival and 
patient quality of life are warranted. Developing non-invasive 
biomarkers for early detection of rejection could revolution-
ize the management of renal transplant recipients, reducing the 
need for invasive biopsies.

Conclusion
Our study contributes to the understanding of the morphologi-
cal spectrum of renal allograft dysfunction, highlighting the 
predominance of chronic rejection and the importance of his-
topathological evaluation. These findings have significant im-
plications for clinical practice and future research, aiming to 
enhance the outcomes of renal transplantation.
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