
Volume 3 • Issue 2 • 1000e126J Transplant Technol Res
ISSN: 2161-0991 JTTR, an open access journal

Mubarak and Kazi, J Transplant Technol Res 2013, 3:2 
DOI: 10.4172/2161-0991.1000e126

Editorial Open Access

Evolution of the Banff Working Classification of Renal Allograft 
Pathology: Updates and Future Directions
Muhammed Mubarak1* and Javed I. Kazi2

1Department of Pathology Sindh Institute of Urology and Transplantation (SIUT) Karachi, Pakistan
2Histopathology Department, Sindh Institute of Urology and Transplantation (SIUT) Karachi, Pakistan

*Corresponding author: Prof Dr Muhammed Mubarak Professor of Pathology
Histopathology Department, Sindh Institute of Urology and Transplantation,
Karachi 74200, Pakistan, Tel: 00922199215752; Fax: 00922132726165; E-mail:
drmubaraksiut@yahoo.com

Received October 11, 2013; Accepted October 18, 2013; Published October 25, 
2013

Citation: Mubarak M, Kazi JI (2013) Evolution of the Banff Working Classification 
of Renal Allograft Pathology: Updates and Future Directions. J Transplant Technol 
Res 3: e126. doi:10.4172/2161-0991.1000e126

Copyright: © 2013 Mubarak M, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Keywords: Antibody-mediated rejection; Banff schema; evolution; T 
cells; Transplantation

Renal transplantation is the treatment of choice for patients 
with End-Stage Renal Disease (ESRD) worldwide [1]. Numerous 
advancements and technical innovations in the field of organ 
transplantation during the last few decades have revolutionized the 
approaches to the problems faced by the transplant community [2]. 
However, many formidable challenges still remain, hampering the 
widespread use of this modality of Renal Replacement Therapy (RRT) 
throughout the world [1-4]. 

One of the important challenges after renal transplantation is 
the accurate identification and appropriate management of the graft 
dysfunction [2,3]. The causes of dysfunction vary depending on many 
factors, including the time post-transplant, type of immunosuppression 
used, living vs. cadaveric origin of the organ, and so on [4]. These 
often require recourse to the invasive procedure of renal allograft 
biopsy, which is still the gold standard test for an accurate diagnosis 
and categorization of rejection, for example [3]. The safety and clinical 
utility of the biopsy has been proved beyond doubt in numerous clinical 
studies during the last few decades [5-11]. However, the pathological 
interpretation of the biopsies is a daunting task and fraught with 
interobserver variation. Moreover, the pathology of transplantation is 
continuously evolving [12-17]. The Banff classification was introduced 
to address the above issues in the reporting of renal transplant pathology 
and to harmonize the reporting of the lesions in a uniform language, 
which is understood by the clinicians, pathologists, basic scientists and 
transplant surgeons alike [12,17]. The first meeting of the Banff group 
took place in 1991 at Banff, Canada and the first detailed publication 
appeared in 1993 [12,15,17]. Since then, regular meetings of the ever 
expanding group have been held every two years with timely updates, 
additions and revisions of the original classification. The aim of these 
meetings has been to revisit and refine the original classification in the 
light of accumulating new research and evidence from ongoing studies 
[12, 17-19]. 

The first major change occurred in the Banff 1997 meeting with the 
merger of the then two popular classifications, i.e., Banff 93-95 and the 

Collaborative Clinical Trials in Transplantation (CCTT) modification 
of Banff classification. Many of the concepts of CCTT classification were 
accommodated in Banff 97 classification. However, the basic construct 
and the semiquantitative scoring of the lesions were not changed, as 
were the original diagnostic categories of Banff 93-95 [17-19]. 

Regarding individual diagnostic categories, major changes have 
occurred in the categories of antibody-mediated rejection, T-Cell-
Mediated Rejection (TCMR) and chronic allograft changes. Some 
of these evolutionary changes in the diagnostic approach have been 
reviewed in detail by this author elsewhere [13]. Briefly, the most 
spectacular changes have taken place in the category of ABMR [13]. 
The detailed pathology-based diagnostic criteria have been devised 
and updated for an accurate diagnosis and categorization of ABMR 
into acute and chronic active categories. The major impetus for this 
surge in interest in ABMR has been provided by the discovery and the 
widespread use of c4d as a biomarker for ABMR [20-22]. A subtype of 
ABMR, c4d-negative ABMR has been recognized and a Banff Working 
Group established to devise the evidence-based criteria of this subtype 
and to determine the full impact of allo-antibodies on the kidney 
allograft. A correlation has been found between ABMR diagnosed by 
histological criteria and molecular profiling. Further work is needed 
before these diagnostic modalities are merged smoothly into a workable 
classification [23-28]. 
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Concomitant with the changes in ABMR category, changes also 
occurred in the category of active/acute rejection, which has been 
renamed as TCMR and divided into acute and chronic active categories, 
as for the ABMR [25-28]. The diagnostic criteria of the chronic active 
TCMR are still poorly characterized [26]. 

The most formidable challenge in the field of renal transplantation 
today is the progressive development of chronic changes in the allograft. 
The diagnosis, classification and grading of the chronic changes is 
equally important in guiding management and predicting the long-
term graft outcome. Prior to 1991, the term “chronic rejection” was 
in widespread use for all causes of chronic allograft dysfunction. The 
Banff formulation introduced the term Chronic Allograft Nephropathy 
(CAN) as a descriptive alternative to the misleading term of “Chronic 
Rejection”. Banff 93 classification divided CAN into three grades 
based on the degree of tubular atrophy and interstitial fibrosis. No 
subdivision of CAN was made and all causes of chronic changes were 
lumped together in this category. In Banff 1995 meeting, Chronic 
Allograft Nephropathy Index (CADI) was integrated with the CAN 
category to grade the severity of the chronic changes [11,16]. In Banff 
97 classification, a subdivision of each of the grades into “a” and “b” 
categories was done depending on the absence or presence of specific 
features related to “Chronic Rejection”. However, the grading of the 
CAN was not changed [17]. No modifications in CAN category were 
made in 97-update classification or Banff 2003 meeting reports. A 
major change in the category of chronic changes occurred in Banff 2005 
meeting when the term CAN was eliminated and replaced by Interstitial 
Fibrosis/Tubular Atrophy (IFTA), no evidence of specific etiology [25]. 
The causes of “a” subcategory of CAN in previous classifications were 
moved to the “other” category, while the chronic allo-immune injuries 
were included in the respective categories of ABMR and TCMR. Thus, 
the category 5 in the Banff 2005 and onwards now includes only those 
cases of chronic changes in which no specific features of causal factors 
are found on the biopsy. 

A more recent and innovative development is the establishment of 
international Banff Working Groups (BWGs) to conduct multicenter 
trials, collect data and produce evidence-based guidelines for revision 
and refinement of diagnostic criteria in the problematic areas of renal 
transplant pathology [27,28]. 

In conclusion, the Banff classification has become the major 
force for the uniform and standardized reporting of the pathological 
lesions on renal allograft biopsies through out the world. The Banff 
classification is, by default, a flexible formulation and has undergone 
considerable evolution over the last two decades and much progress is 
still awaited. 
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