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A retrospective study of renal allograft pathology

using the Banff 97 working classification

Wipawee Kittikowit*

Vinit Amornsiriwat*

Kittikowit W, Amornsiriwat V. A retrospective study of renal allograft pathology using the

Banff 97 working classification. Chula Med J 2001 Apr; 45(4): 321 - 30

Objective : To determine the concordance of diagnosis in renal allograft
biopsies by a semiquantitative measure (The Banff 97 working

classification) compared with a descriptive terminology

Setting . Department of Pathology, Faculty of Medicine, Chulalongkorn
University

Researchdesign : A retrospective descriptive study

Materials : . All cases of renal allograft biopsies that were available for review,

pathologically and clinically, during 1986 to 1996.

Methods . Twenty renal allograft biopsies were available for review and
reclassification, using the Banff 97 schema with blinded clinical
information, laboratory data, and previous interpretation of the same
biopsies. The slides were prepared with at least one slide for each
stain, namely hematoxylin and eosin (H&E) stain, periodic acid-Schiff
(PAS) stain, silver (Jone’s) stain, and Masson trichrome stain. The
biopsies that were unfit by the Banff criterion for minimal specification
or adequacy were excluded.

Result *  Only twelve cases of twenty were sufficient according to the Banff

criterion. The findings showed one case of borderline change, one

* Department of Pathology, Facuity of Medicine, Chulalongkorn University
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of grade IA, two of IB (corresponding with cellular rejection), 4 of IIA,
1 of lIB and 3 of lll (vascular rejection). This reclassification compared
with the original diagnosis in descriptive terminology shows 25 %
(3 cases) discordance. All cases had clinical data questionably
diagnostic of rejection.

Conclusion : Two of the three cases of discordance present in this study resulted
from the difference in recognition of the presence of inflammatory
cells that infiltrate the tubules and interpretation of the mild degree
of the vascular change. Such lesions might have failed to be
interpreted or over-read as mild tubulitis and intimal arteritis due to
different pathologists. The other case of discordance that was over-
read in the original report was caused by the interpretation of
vascular change in the Immunofluorescence study. The prognostic
value was undetermined in this study due to the lack of follow-up
clinical data. However, many studies have shown that the Banff
schema not only provide a semiquantitative measurement in making
the diagnosis of acute rejection, but also predict the prognosis of
rejection reversal. Because rejection is an inflammatory process
that occurs with a focal or patchy character, the appropriate
specimen as suggested by the schema together with clinical data
are the most important data to ensure that the closest diagnosis to

the existent pathology in the patient is attained.
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To determine the function of a renal allograft
with accuracy, renal biopsy interpretation has become
the most reliable measure, when combined with clinical
Criteria. ™ Pathologists have been trying to make use
of allograft biopsies to give as much information
as possible. in 1976, before cyclosporine was
introduced in clinical use, Finkelstein et al presented
a classification of acute renal allograft rejection by
grading the severity of interstitial inflammation,
glomerulitis, and arteritis as a whole. ® Banfi et al
also published a comparable classification that
recognized the features that suggest irreversible forms
of rejection, infarction and extensive parenchymal
necrosis. ¥ Matas et al introduced an eight-graded
systemin 1983. This schema was divided into minimal-

to-severe tubulointerstitial nephritis (the first four
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categories), minimal-to-moderate vasculitis {category
five to seven) and category eight for cases with severe
vascular rejection with fibrinoid necrosis. “ The Banff
97 schema used in this study was developed from a
working classification that originated in the meeting
held in Banff, Canada on August 2 to 4, 1991 which
was published in 1993 and refined in subsequent
meetings every two years . ®® This current schema
was the result of the Fourth Banff Conference on
Allograft Pathology where pathologists using the Banff
schema and those using the Collaborative Clinical
Trials in Transplantation (CCTT) modification met
with clinical investigators. ” The list of diagnostic
categories of the Banff 97 schema and the descriptive

terminology ® are shown in Table 1 and 2.

Table 1. Banff 97 diagnostic categories for renal allograft biopsies.

1. Normal

2. Antibody-mediated rejection

A Immediate (hyperacute)

B. Delayed (accelerated acute)

4. Acute/active rejection

smooth muscle cells

5. Chronic/sclerosing allograft nephropathy

Rejection demonstrated to be due, at least in part, to anti-donor antibody

3. Borderline changes: “Suspicious” for acute rejection

Grade A Cases with significant interstitial infiltration
IB Cases with significant interstitial infiltration and foci of severe tubulitis
IlA Cases with mild to moderate intimal arteritis
[IB Cases with severe intimal arteritis comprising >25% of the luminal area

Il Cases with “transmural” arteritis and/or arterial fibrinoid change and necrosis of medial

Grade | Mild interstitial fibrosis and tubular atrophy without (a) or with (b) specific (miid) changes
suggesting chronic rejection

Grade Il Moderate interstitial fibrisis and tubular atrophy (a) or (b)(moderate)

Grade il Severe interstitial fibrosis and tubular atrophy and tubular loss (a) or (b) (severe)

6. Other Changes not considered to be due to rejection
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Table 2. Descriptive terminology in pathologic

diagnosis of renal allograft rejection.

1. Hyperacute rejection

2. Acute rejection
- Acute cell-mediated interstitial rejection
- Acute vascular rejection

3. Chronic rejection

Materials and Methods

All renal allograft biopsies in Chulalongkorn
Memorial Hospital between 1986 to 1996 were obtained
from surgical files of kidney biopsies. Only twenty
cases were available for pathological review. This was
performed by one author (Kittikowit W.). Some of these
materials were restained and recut by the other author
(Amornsirivat V.).

Some of these specimens had been fixed in
10 % formalin and the others in Zenker's solution
before they were process and embeding in paraffin
blocks this resulted in variation in the tissue quality
from case to case. Each section was cutat2 to 3 um.
At least four slides were provided in four stains;
hematoxylin and eosin (H&E), Periodic Acid Schiff
(PAS), silver (Jone's), and Masson Trichrome. These
biopsy specimens were reviewed and reclassified
using the Banff 97schema"” without clinical data or
information of the original diagnosis. Once the review
of the pathological findings and reclassification were
accomplished, review of the clinical data from the
pathological request forms and original diagnoses
were performed. Table 3 displays the approximated
relationship between the Banff grades of acute
rejection and the descriptive terminology in the original

diagnosis.

Chula Med J

Table 3. Approximate relationship between the Banff

grade of acute rejection and descriptive

terminology.
Banff Grade Descriptive Terminology
1A Cellular rejection
B Cellular rejection
A (Early/mild) vascular rejection
1B Vascular rejection
] Vascular rejection
Results

Of the twenty biopsies, eight were regarded
as insufficient for diagnosis and were excluded
from the study, using the Banff 97 criterion. ” The
reclassification of the remaining cases using the Banff
schema is presented in Table 4. The original reports
were classified into three categories (Table 5). The
unspecified category consisted of acute rejection,
subacute rejection and chronic tubulointerstitial
nephritis. Subclassification of these terms was

determined by the details described in the microscopic

Table 4. Diagnostic categories and grades of acute

rejection using the Banff schema.

Banff grade No. of cases
Normal 0
Borderline 1
A 1
B 2
A 4
(1B 1
i 3
Total 12
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Table 5. Diagnostic categories of acute rejection

using the descriptive terminology.

Descriptive diagnosis No. of cases
Normatl 0
Cellular rejection 2
Vascular rejection 6
Unspecified 3
Others** 1
Total 12

The diagnostic term used are acute, subacute
rejection and chronic tubulointerstitial inflammation.
The details of each case were provided in the
microscopic findings.

** Chronic tubulointerstitial inflammation

n'|1ﬁns’ﬁl’aunﬁ'owmaﬂnﬂwuaﬂnﬁ\.lgndﬂu‘[ﬂuuﬁﬂunu Banff 97 working classification 327

findings of the original reports (Table 6). With these
findings, compared with the original diagnosis in the
descriptive terminology, we found three cases (25 %)
that were discordant and nine cases (75 %) concordant
in the acute rejection aspect. Two of the discordant
caseswere under-read by the descriptive terminology,
and the other case was over-read (Table 7). The other
findings are presented in Table 8. For all cases, biopsy
was performed to rule out rejection. In three of these
cases, cyclosporine toxicity was also suspected and
obstructive uropathy was considered one case. The
current review and the previous diagnoses showed
some evidence related to the obstructive uropathy in
the suspected case (acute interstitial nephritis and:
dilatation of some tubules). The serum creatinine level
was matched case by case and the median for each

Banff category is demonstrated in Table 9.

Table 6. Correlation of the unspecified category and the descriptive terminology.

Original terms Reclassified descriptive terms No. of cases Banff grades

Acute rejection Cellular rejection 1 B
Vascular rejection 1 w3

Subacute rejection Vascular rejection 1 A

Table 7. Comparison between the Banff schema and the descriptive terminology of the three cases

of discordance.

Banff categories

Descriptive terminology

Borderline change

B Acute vascular rejection

1A Acute cellular rejection

Chronic tubulointerstial inflammation

[under - read]
[over —read]

funder - read]
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Table 8. Other finding additional to the acute

rejection.

Findings No. of cases
Chronic aliograft nephropathy

Acute tubular necrosis

Acute interstitial nephritis 1

Table 9. Matched median of level of serum

creatinine to the Banff grade.

Banff categories Serum creatinine (mg %)

Borderline 2.9 (1)*
grade 1A 3.38 (1)
grade 1B 8.3(2)
grade lIA 5.46 (4)
grade lIB ™
Grade lllv3 7.98 (2)

*  Show the number of cases that had the clinical data

** No clinical data of the only one case of this grade

Discussion

This semiquantitative study of the twelve graft
biopsies shows a diagnostic concordance of 75 %
between the Banff grading and the original diagnosis
using descriptive terminology. However, the predictive
valve of these biopsies cannot be evaluated in this
study due to the lack of the follow-up clinical data.
The 25 % discrepancy was the result of two under-
read (16.7 %) and one over-read cases (8.3 %). This
outcome is in contrast to the previous study of Dean
et al. ® The study showed the lowest degree of
concordance befalling between Banff borderline
and grade | rejection and the greatest degree of

discrepancy was in normal and grade ili. Moreover,

4
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the percentage of the over-read exceeded the under-
read cases, 85.7 to 14.3. But in this study, the
difference resulted from the demonstration of few
mononuclear cells in few tubules and the interpretation
of the intimal change of one intralobular artery that
lead endothelitis to be considered. This outcome was
effected by the difference in interpretation of the
different pathologists. The use of a panel of examiners
may help in solving this problem. The other discordant
case thatwas over-read resulted from vascular change
that was demonstrated in the immunofluorescent
studyThe criterion used in this study did not mention
the application of this test.®” However, the termover-
read and under-read used in this study are based on
the Banff classification that could misinterprete
because there was no goal standard use in evaluation
currently. Dooper et al " have proposed that the Banff
classification has a tendency to over- diagnose acute
rejection for this reason.

Some studies have demonstrated that paired
renal biopsies increase the sensitivity in detection of
rejection. "™ The Banff schema also suggests the
biopsy should contain at least 10 glomeruli and two
arteries. However the threshold for a minimum sample
in general interpretation of renal biopsies is seven
glomeruli and one artery. Moreover, two separated
cores containing cortex or two separated areas of
cortex in the same core are recommended.

The median of the serum creatinine level in
our study does not help in prediction of the severity
of the rejection due to the absence of a correlation
with each grade. This might relate to the small sample
size. Gaber etal. ™ found a correlation between serum
creatinine level and rejection reversal. Gaberetal. >

also published a correlation of the Banff sum score
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with the reversibility of rejection and responsiveness
to steroid therapy. This study also pointed that the
vascular and glomerular scores were significantly
higher in severe rejection and the high vascular score
alone implied irreversible rejection with steroid therapy.

The discordant case that was classified as
borderline in this study also showed chronic allograft
nephropathy grade | {(mild) while the original diagnosis
was of chronic tubulointerstitial nephritis. Although
interstitial inflammation with very mild degree of
tubulitis is not counted as an acute rejection condition,
there is some relationship between the two. According

to the study of Meehan et al, ™

subsequent acute
rejection occurred in 28 % of cases that were formerly
diagnosed as borderline and in whom no additional
anti-rejection therapy was administered. Because
acute rejection is an inflammatory process that occurs
in a focal or patchy fashion, so the morphologic
examination alone cannot determine the behavior of
a borderline infiltrate selectively within a vascular
lesion. "> The molecular study of D'Elios et al @
and the immunohistochemical study of Kajawara
etal ™ found the difference of the cytokine production
between the cases of borderline infiltrate and acute
rejection. The studies showed that the production of
Interferon - Y (F\HY) and granulocyte-macrophage colony-
stimulating factor (GM-CSF) were much higher in acute
rejection cases, three fold greater of the former and
demonstrable immunohistochemical expression of the
latter. However, the specific roles of these cytokines
in graft function are still inexplicable.

In conclusion, the Banff classification provided
the finer guidelines in determining severity of rejection.
This information leads to the judgement in determining

the immunosuppressive protocol that suits to each

» Iy s o 1 .
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patient.
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