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Background: IgA nephropathy is a common renal phenomenon which progresses to chronic kidney
disease. It accounts for approximately one-third of the total renal biopsy diagnosis and nearly one
half of all primary glomerular diseases diagnosed by renal biopsy. Ki67 functions as a nuclear marker
and measures the proliferation index which is seen as increase in the proliferation in glomeruli and
also in proximal tubules and renal interstitium. There is a great degree of histologic variability in this
disease, varying from minimal histological lesion to a diffuse proliferative nephritis and
glomerulosclerosis. This study was carried out to evaluate the spectrum of IgA nephropathy with
Ki67 expression. Methods: This cross-sectional record-based study was carried out on 16 renal core
biopsies. The cases were histologically diagnosed as IgA nephropathy. Hematoxylin and Eosin
staining was done on the slides and immunohisto chemistry was done on paraffin blocks for
evaluation of Ki67 using mouse antihuman Ki67 monoclonal antibody-Biogenex at the dilution of
1:50. Results: The most common histological variant was focal proliferative glomerulonephritis
Haas Class III. Minimal change disease and focal segmental glomerulosclerosis were the most
prevalent histological subtypes. It was observed that chronic tubulointerstitial disease, cresentric
glomerulonephritis, Minimal Change Disease and focal interstitial nephritis were positive of Ki67 in 5
cases (31%). Conclusion: Although this study was undertaken on a relatively small number of
specimens, the preliminary data obtained from this study could be the basis for a future prospective
analysis in a larger number of cases of IgAN in order to be statistically significant.
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Introduction

IgA nephropathy is of the most common type of
glomerulonephritis encountered worldwide. It has a
high prevalence in Asian subcontinent and is most
often characterized by heterogenous clinical course.
The prevalence of IgA nephropathy in India is
approximately 7.8%. Although studies have
documented that the 10-year renal survival rate is
greater than 80%, it results in rapidly progressive
kidney disease ending in chronic kidney disease and
end stage renal failure [1]. However, in some
proportion of the patients, it maintains a relatively
stable clinical outcome.

An important morphological manifestation of IgA
nephropathy is mesangial hypercellularity which is
triggered by mesangial IgA deposits resulting in
proliferation of the native mesangial cells as well as
inflammatory infiltrate. The exact pathogenesis of
IgA nephropathy (IgAN) is largely unknown.
However, the final step in the process of IgA
nephropathy appears to be the deposition of
aberrantly glycosylated polymers of the IgAl
molecules and complexes in the glomerular
mesangium. The deposition of these polymers
(pIgAl) in the mesangium leads to the activation
and proliferation of the mesangial cells resulting in
proinflammatory cytokines, chemokines and growth
factor which eventually causes tubulointerstitial
damage and glomerulosclerosis [2, 3]

Considering heterogenous pattern of disease
presentation, there is a compelling need to identify
the high-risk groups based on the progression of the
disease. Studies done earlier have identified several
clinical predictors of progression including the
degree of renal impairment at the time of diagnosis,
histological grading and proteinuria [4].

There are certain studies which have developed risk
scoring which reflects the cumulative effects of the
individual predictors for progression of IgAN to CKD.
However, they have been effectively used in patients
with diabetes and nephropathy [5]. Since mesangial
cells proliferation is a key morphological feature of
IgAN, characterization of this proliferative activity
within the glomerulus using antibody against Ki67
(a proliferative marker) may have a significant role
to play in predicting progression of the disease.

Ki67 functions as a nuclear marker and measures
the proliferation index which is seen as increase in
the proliferation in glomeruli and also in proximal
tubules and renal interstitium.

The evidence of IgA in terms of muscle layer
thickening and increased matrix in presence or
absence of hypertension could possibly indicate the
intensity and magnitude of the risk of the patient
progressing towards CKD.

Therefore, an in-depth evaluation of the role of Ki67
in understanding the spectrum of IgA nephropathy
will go a long way in long identifying predictive
accuracy for early evaluation of risk factors, and
prevention of CKD.

Objectives

This study was carried to evaluate the spectrum of
IgA nephropathy in a tertiary care center in
Chennai.

Methodology

Study setting and participants: This study was
carried out in the Department of Pathology in our
tertiary teaching institution.

Study duration: This study was carried out for a
period of 7 years. A total of 16 whole renal cell
biopsy specimens were analyzed in this study.

Type of study: This study was carried out as a
retrospective record based cross sectional study.

Sampling methods: The specimens for the study
were chosen by convenient sampling method.

Sample size calculation: Based on the available
literature, the incidence of IgA nephropathy in India
varied from 7% to 16% [6]. At 95% confidence
limits and 12.5% absolute precision, the sample size
was calculated at 15.99 and rounded off to 16.

Inclusion criteria
01. Age above 18 years, both sexes

02. Renal biopsies diagnosed with IgA nephropathy

Exclusion criteria
01. Absence of IgA nephropathy

02. Pediatric population

Ethical Approval: Approval was obtained from the
Institutional Ethics Committee prior to the
commencement of the study.

Data collection: The samples included sixteen
renal core biopsies. The cases were histologically
diagnosed as various medical renal diseases and
immuno-fluorescence proved IgA nephropathy.
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L i L. S No. Glomerular involvement Frequency N=16 (%)

Upon receiving the specimen the clinical data
. . ) 1. Chronic tubulo interstitial disease 1 6.25

regarding the age, sex and medical history were
2. Mesangial proliferative glomerulonephritis |1 6.25

documented.

3. Cresentric glomerulonephritis 2 12.5
Hematoxylin and Eosin staining was done on the 4. [chronic glomerulonephritis 1 6.25
slides and immunohisto chemistry was done on 5. Post infectious glomerulonephritis 2 12.5
parafﬂn blocks for evaluation of Ki67 using mouse 6. Membranoproliferative glomerulonephritis |1 6.25
antihuman Ki67 monoclonal antibody-Biogenex at 7. |Focal segmental glomerulosclerosis - P
the dilution of 1:50. 8. Minimal change disease 3 18.75
Data Analysis: Data was entered and analyzed 9. |Chronic interstitial nephritis 1 6.25
using Epilnfo version 6.04D. Chi-squared test was 10. |Focal interstitial nephritis 1 6.25

used for evaluating the role of Ki67 expression

. . . Number of specimens showing Ki67 positivity
among various categories. A p value is less than

0.05 was considered statistically significant. i
Results N E
035+
This study was carried out among the patients who Q_E. . .
. . . . chronie tubulo interstitial Crasentric focal interstitial nephetis  Minimal chanze diszase
were diagnosed with IgA Nephropathy in our tertiary diszase Glomenlensphiis

teaching institution. A total of 57 samples of native
renal diseases of which 16 were diagnosed to have
IgA Nephropathy (28%) were received.

Figure-1: Ki67 positivity among the study
samples:

The age range of the participants was 19 to 62
years with a mean age of 28.3 years. Majority of the
participants were males (56.3%) while females
were 43.7%. (Table 1) The pattern of glomerular
involvement showing Ki67 expression is given in
Table 2. Minimal change disease and focal
segmental glomerulosclerosis were the most
prevalent histological subtypes.

It was observed that chronic tubulointerstitial
disease, cresentric glomerulonephritis, Minimal
Change Disease and focal interstitial nephritis were
positive of Ki67 (Figure 1). Ki67 expression was
carried out in the study which showed focal
positively in 5 cases (31%) (Figure 2, 3).

Table-1: Background characteristics of the
study participants.

S. no. Characteristics Frequency N=16 Percentage (%)

1. [Age (in years)
<20 4 25
21-30 6 37.5
31-40 4 25
41-50 1 6.25
51-60 0 0
61-70 1 6.25
2. Gender
Males 9 56.3
Females 7 43.7

Table-2: The pattern of glomerular
involvement showing Ki67 expression.
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Discussion

IgAN is a primary glomerulopathy which
encompasses a spectrum of histopathologic patterns
ranging from minimal change disease to diffuse
proliferative and sclerotic patterns. Granular,
dominant or co-dominant deposits of IgA within
glomeruli form the diagnostic characteristic of IgA
nephropathy [7]. The diagnosis on renal biopsy is
based on the morphological changes in conjunction
with the immunofluorescence finding of IgA
positivity in the mesangial region.

Before labelling the case as primary IgAN, it is
important to rule out the secondary causes of IgA
positivity like infections and malignancies [8]. In
similar situations, it is often possible to detect the
presence of IgG and IgM, in association with IgA

[91.

This study was carried out among 16 specimens,
with predominant male samples. Moreover, the age
range of the present study specimens was 19-62
years. In a study by Hall YN et al, the male: female
ratio was found to be 60:40, similar to the present
study. The age group of study participants was also
comparable to the present study (20-50 years)
[10]. In a study done by Das U et al, 73% of the
participants were males with a mean age of 29.2
years, similar to the present study [11]. In the
present study, according to the morphological
subclassification, Haas III classification was the
most predominant subtype observed. In a study
done by Das U et al, Class I Haas subclassification
was the most predominant types.

Similarly, in a study done by Ghani AA et al,
majority were males, similar to the present study,
while the Haas classification I was the most
predominant sub-type [12]. The spectrum of
glomerular changes in IgAN ranges from minimal
glomerular change, focal sclerosis, mesangial
hypercellularity, diffuse proliferation with or without
crescents and advanced sclerotic changes. In the
present study Haas classification was used to
classify the spectrum of IgAN [13]. Accordingly, Ki-
67 was present only in one case of chronic tubulo
interstitial disease, cresentric glomerulonephritis
and focal interstitial nephritis. There are several
other classifications, predominantly that of Lee et al,
WHO and Oxford classifications, that are based on
the severity and extent of mesangial proliferation,
percentage of glomeruli in segmental lesions,
crescents and presence of advanced sclerotic
changes.

In some of the classifications, the extent of tubulo-
interstitial damage is also included [14, 15]. In our
series the renal biopsies were categorized by the
Haas classification and the distribution of cases in
this study were comparable to that of the Haas
series of 244 cases with the majority of cases
(38%) being class III [13]. This was in contrast to
the study by Hall Y N who studied 124 native renal
biopsies and they found the majority of cases
belonging to Haas Class V (40%) followed by Class
IV (25%) [10]. Clinically, proteinuria is one of the
most predominant signs of IgA nephropathy.
However, presence of macroscopic hematuria is also
reported in several studies. In such cases, it is often
associated with aggressive histologic findings and is
often associated with poor prognosis [16]. In the
present study did show moderate degree of positive
expression of IgAN in 6 out of 16 cases (37.5%)
and moderate Ki67 positivity in only two cases
(12.5%). This data however did not have any
statistical significance. Quantitative IHC expression
of Ki67 has been studied by Groma V et al who
showed both increase in glomerular cellularity and
proliferative index [17]. Radford et al, in his study
postulated that characterization of proliferative
activity using Mib1 directed against Ki67 may be an
additional marker predicting renal outcome in these
patients [18].

Ki-67 antigen is expressed in the cell nucleus in all
stages of cell cycle, thereby being indicative of
proliferative stage [19]. The Ki-67 protein was
originally defined by the prototype monoclonal
antibody Ki-67, which was generated by immunizing
mice with nuclei of the Hodgkin lymphoma cell line
L428. The name is derived from the city of origin
(Kiel, Germany) and the number of the original
clone in the 96-well plate [20]. The Ki-67 is a
commercially available monoclonal antibody that
reacts with a nuclear antigen expressed in
proliferating but not in quiescent cells.

Expression of this antigen occurs preferentially
during late G1, S, G2, and M phases of the cell
cycle, while in cells in GO phase the antigen cannot
be detected. Consequently, the antibody is used in
tumor pathology to detect proliferating cells in
neoplastic diseases. Ki-67 labeling index is
estimated immunohistochemically, using the
monoclonal antibody MIB-1. The Ki-67 protein (also
known as MKI67) is a cellular marker for
proliferation [21]. Assessment of cell proliferation in
renal biopsy samples is a potentially promising
analytical tool to evaluate disease activity.
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So far, no information is available on the correlation
between proliferative activity in different anatomic
compartments of the kidney and clinical symptoms.
Ki67 index was associated with renal outcome; it did
not provide additional prognostic information, when
compared to clinical and histologic features.
Proliferation activity is correlated with glomerular
and interstitial histopathologic scoring. The most
common morphologic expression in IgA
Nephropathy is mesangial hypercellularity with
matrix expansion. So ki67 is used to detect the
proliferative activity and can be utilized as a marker
to predict progressive renal failure. Limitations- This
study was carried out as a record-based study and
therefore, the clinical risk factors and other
histological parameters to evaluate the correlation
with spectrum of IgA nephropathy could not be
evaluated.

Conclusion

In the present study of 16 cases examined over
seven years period, the most common histological
variant was Focal Proliferative glomerulonephritis
Haas Class III. Although this study was undertaken
on a relatively small number of specimens, the
preliminary data obtained from this study could be
the basis for a future prospective analysis in a larger
number of cases of IgAN in order to be statistically
significant.

What the study adds to the
existing knowledge?

There are very few studies done in South India that
have evaluated the Ki-67 expression in the context
of spectrum of IgA nephropathy. In the present
study, one of the fore runners in establishing
hypothesis  for  further evaluation through
exploratory studies.
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