Study of the spectrum of pathological findings in renal transplant recipients
with an asymptomatic slow rise in serum creatinine at a tertiary care centre

in North India

Abstract

Background: Chronic allograft dysfunction, characterized by a progressive increase in serum
creatinine levels after kidney transplantation, poses a significant challenge in renal transplant
recipients.Aim: This study aimed to assess the spectrum of pathological findings in renal
transplant recipients with an asymptomatic slow rise in serum creatinine.Methodology: A
hospital-based cross-sectional study was conducted, including patients who underwent kidney
transplantation and exhibited a creeping rise in creatinine within 3 months to one year. Renal
biopsies were performed, and the samples were analysed using various techniques. Results:
Among 30 patients included in the study, a high prevalence of acute tubular
necrosis20%(n=6), acute and chronic antibody-mediated rejection20%(n=6), chronic allograft
nephropathy10%(n=3), chronic T cell-mediated rejection10%(n=3), acute cellular
rejection10%(n=3), membranous nephropathy(n=1), C3 glomerulonephritis(n=1), and cortical
necrosis(n=1)was observed. The timing of biopsy post-transplantation and donor HLA
mismatch were also evaluated. Conclusion: These findings emphasize the importance of early
detection and proper management of pathological conditions contributing to chronic allograft

dysfunction to improve long-term outcomes following kidney transplantation.
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Background

A progressive increase in the serum creatinine level over time occurs in some patients
following kidney transplantation. Creeping creatinine after kidney transplantation is a
prominent characteristic of allograft dysfunction. After using calcineurin inhibitors, there has
been a marked improvement in graft and patient survival since mid-1980. The purpose of this
review is to outline the current assessment of renal dysfunction, define its causes, and the
spectrum of pathological findings in renal transplant recipients to ameliorate chronic allograft
dysfunction. Chronic allograft nephropathy has several causes: ischemia-reperfusion injury,
ineffectively or untreated clinical and subclinical rejection, and superimposed calcineurin

inhibitor nephrotoxicity, exacerbating pre-existing donor disease

The creeping rise of creatinine levels post-transplant is a critical concern in the realm of organ

transplantation, casting a shadow over the otherwise life-transforming procedure.

The urgency of this issue lies in its ability to foreshadow a cascade of complications, ranging
from acute kidney injury to chronic graft dysfunction. The creeping elevation of creatinine
levels is akin to a silent alarm, signaling an underlying imbalance that demands immediate
attention. The gravity of the situation is amplified by the fact that post-transplant, patients and
clinicians alike strive for a delicate equilibrium to ensure graft survival and overall well-

being.

This phenomenon not only poses a direct threat to the transplanted organ but also has broader
implications for the quality of life of the transplant recipient. As creatinine levels stealthily
ascend, the specter of complications looms large, potentially unraveling the promise of a

renewed lease on life.

In essence, the creeping creatinine post-transplant serves as a harbinger of challenges that, if

left unaddressed, can erode the transformative impact of organ transplantation. This study



endeavors to delve into the depths of this issue, shedding light on the intricacies that demand
our attention, in the pursuit of refining post-transplant care and ensuring the enduring success

of this life-saving medical intervention.

Introduction

Creeping creatinine, an unexplained elevation in serum creatinine levels persisting for at least
three months but not exceeding 12 months before a biopsy, has been identified as a potential
indicator of progressive renal allograft dysfunction ™. Specific histopathological markers,
such as striped cortical fibrosis, new-onset arteriolar hyalinosis, and tubular
microcalcification, aid in differentiating calcineurin-inhibitor nephrotoxicity from other
causes of graft dysfunction > ®. Accurate diagnosis and timely intervention are essential for

improving long-term outcomes following kidney transplantation .
Aim and objective

Assessment of spectrum of all pathological findings in a renal transplant recipient with an

asymptomatic slow rise in serum creatinine.

Methodology

The study was conducted after approval of the Ethical Committee. All patients who received a
deceased/living donor kidney transplant after 3 months and had a slow creeping rise in

creatinine were eligible for inclusion. Patients were informed about the study before kidney



biopsy and were done as standard care of practice for the treatment of the patient. All those

who meet the inclusion criteria and give consent to participate were enrolled.

Inclusion criteria:

Renal transplant recipients with a slow rise in serum creatinine equal to or >30% over

baseline within three months to one year.

Exclusion criteria:

Renal transplant recipients

e With an acute rise in serum creatinine of more than 25% from baseline within 7 days.
e with acute kidney injury

e With apparent acute calcineurin inhibitor toxicity on clinical and other parameters.

e with apparent infection

e with no adherence to drugs

Study design: Hospital-based cross-sectional study.

Study period: March 2022 to March 2023.

Procedure

All post-transplant biopsies were done under ultrasound guidance using a spring-loaded 18-
gauge biopsy gun and local anaesthesia with 2% lignocaine under aseptic conditions. Two
cores were obtained. The standard procedure of renal biopsy was followed. Biopsies
wereanalysed by light microscopy and immunofluorescence by experienced pathologists and
scored using Banff's schema. C4d staining was also performed and if required electron

microscopy study.CNI (tacrolimus/cyclosporine) drug levels were monitored simultaneously.



Statistical analysis

The SPSS statistical package was used for data analysis. Student's t-test and Fisher exact test
were used to compare continuous and categorical data, respectively. A p-value of less than
0.05 was considered statistically significant. Multiple linear regression analysis was used to
measure the effect of donor age, HLA mismatches, cyclosporine, and mycophenolate mofetil

(MMF) use.

Results

In this study, we analysed 30 renal transplant recipients. The average age of the participants
was 31.9 years with a predominance of males (86%) (Table 1,2). We conducted 29 biopsies in
first-time transplant recipients and one in a second-time recipient. Donor-recipient HLA
mismatch was categorized as O-1 (2 cases), II-1V (21 cases), and V-VI (7 cases). Biopsies
were performed within 3 months, between 3 and 6 months, and beyond 6 months post-
transplantation. Patients exhibited an asymptomatic rise in serum creatinine from an average
nadir creatinine of 1.2 to an average of 2.09. The majority of patients (28 out of 30) received
tacrolimus-based triple immunosuppression, while two patients were on a cyclosporine-based
regimen (Table 3). The study aimed to investigate the causes of graft dysfunction considering

these factors.

We found a high prevalence of acute tubular necrosis 20%(n=6), the majority of which were
presented within 6 months of transplantation found to be significant(p<0.05), acute antibody-
mediated rejection 20%(n=6),chronic antibody-mediated rejection 20%(n=6), chronic
allograft nephropathy (CAN) 10%(n=3),chronic T cell-mediated rejection 10%(n=3),acute
cellular rejection (n=3)10%, membranous nephropathy (n=1)and C3(n=1) glomerulonephritis

3% and cortical necrosis 3%(n=1).

Discussion:



Our analysis of 30 renal transplant recipients revealed significant findings regarding the
prevalence and distribution of different histological patterns responsible for graft dysfunction,
providing valuable insights for the management and understanding of post-transplant

complications.

The high prevalence of acute tubular necrosis (ATN), accounting for 20% of cases, was a
noteworthy finding in our study. ATN is a common complication following renal
transplantation, often related to hypoperfusion, cold ischemia times, harvesting, anastomosis,
surgical approach, and the administration of cyclosporine following transplantation & 7 &,
The majority of ATN cases manifested within 6 months of transplantation, necessitating close
monitoring during this period, as ATN can persist for up to two to three months, especially
when cyclosporine is used % The administration of calcium channel blockers has been

suggested to preserve acute renal vasoconstriction following cyclosporine use %12,

Acute antibody-mediated rejection (AABMR) and chronic antibody-mediated rejection were
each identified in 20% of the cases. Active aABMR has been reported to occur in up to 7% of

kidney transplant patients but can be higher in HLA-incompatible transplants 3 14 15}

It poses
a significant risk of graft loss and may lead to features of chronic antibody-mediated rejection
over time (6 7 18 2% Qyeral, antibody-mediated rejection may account for a substantial

portion of death-censored graft loss over time.

Chronic allograft nephropathy (CAN) was observed in 10% of the cases, reflecting the long-
term deterioration of renal function in kidney transplant recipients, often influenced by
immunological and non-immunological factors. The management of CAN is critical for
optimizing graft survival, necessitating close monitoring and appropriate therapeutic

strategies.



In addition to ATN, AMR, and CAN, we also identified other histological patterns, including
chronic T cell-mediated rejection, acute cellular rejection, membranous nephropathy, C3
glomerulonephritis, and cortical necrosis. Each of these patterns contributes to graft
dysfunction through distinct mechanisms, emphasizing the importance of early recognition

for timely intervention.

The majority of patients (28 out of 30) in our study received tacrolimus-based triple
immunosuppression, which has been well-documented for its efficacy in reducing acute
rejection episodes. However, tacrolimus use comes with potential side effects, such as
nephrotoxicity and metabolic complications, necessitating vigilant monitoring to maintain the

delicate balance between immunosuppression and graft function.

Furthermore, our study focused on patients with creeping Creatinine, characterized by an
asymptomatic rise in creatinine with early-onset deterioration of graft function. The biopsy
findings, including C4d, were described in this context. Notably, our study showed that de
novo donor-specific antibodies (DSA) adversely impacted graft survival, consistent with
findings from the DeKAF study * 2. The DeKAF study, which analyzed adult kidney
transplant patients with long-term deteriorating allograft function, also revealed a high

frequency of DSA and C4d, both of which increased the relative risk of graft failure.

Conclusion

Our study contributes crucial data on the spectrum of pathological findings in renal transplant
recipients with an asymptomatic slow rise in serum creatinine. These findings underscore the
importance of vigilant monitoring, early biopsy, and proper management of pathological

conditions to enhance long-term outcomes following kidney transplantation. By identifying
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the underlying mechanisms driving graft dysfunction, we can develop tailored approaches for
individual patients, ultimately improving the overall success of renal transplantation and the

well-being of transplant recipients.
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Tables

Age 31.9
M:F 26:04
first transplant 29
second transplant 1

HLAmismatchh

0-1 02
"n-1v 21
V-VI 7

time of biopsy after transplantation(months)

0 to 3 months 4
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3 to 6 months 7

>6 months 19
baseline creatinine
mg/dl(avg) 1.2

creatinine at  biopsy

mg/dl(avg) 2.09

baseline immunosuppression

cyclosporine based 2
TAC based 28
sirolimus based 0

TAC -Tacrolimus

Table 1: Demographic and clinical characteristics of the study population.

1110 20 2
21t0 30 16
31to 40 8
411050 4

Table 2: Numbers of patients according to age group
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Acuteantibody-mediated rejection 6

Acutecellular rejection 3
acute tubular necrosis 6
Chronicity 3
chronic aABMR 6
Chronic TCMR 3
Cortical necrosis 1
membranous nephropathy 1
C3GN 1

aABMR - Acute antibody-mediated rejection , TCMR- T-cell-mediated rejection,
C3GN- C3 glomerulonephritis

Table 3: Pathological spectrum of allograft biopsy.
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