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ABSTRACT

BACKGROUND

Renal transplantation is one of the lifesaving modality and the survival of the graft is very important. Graft rejection in the form of
antibody mediated or humoral rejection (AMR) is getting more importance as unlike acute cellular rejection (ACR) it has few
diagnostic morphological features in the biopsy and these cases are resistant to anti-rejection therapy with a worse prognosis.

MATERIALS AND METHODS

A consecutive as well as retrospective study conducted in the department of Pathology, Sri Venkateshwaraa Medical College Hospital
and Research Centre, Puducherry on the allograft biopsies received between January 2014 and December 2015 were included
randomly and analysed in respect to clinical, histological and the immunohistochemical detection of C4D deposition in the
Peritubular Capillaries (PTC) on Renal Allograft rejection biopsies. Immunostaining was done by double labelling method! of avidin-
biotin technique using monoclonal antibodies to C4d and CD34.

RESULTS

Double immunolabeling was mainly used to delineate the peritubular capillaries (By CD34), which is usually very difficult to locate
on routine immunohistochemistry. It also helps to define the C4d positive cases and to differentiate between the focal and diffuse
C4d positive cases. We compared the degree of C4d deposition with different grades of acute and chronic rejection according to Banff
20032 criteria. We also analysed the prognostic significance of C4d deposition on peritubular capillaries by univariate analysis with
the response to anti-rejection treatment.

CONCLUSION
Dual IHC will reduce the chances of false negative detection of humoral components in allograft biopsy.
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BACKGROUND

More than 30000 renal transplants are performed annually
worldwide.3 Diabetes, systemic hypertensive vascular
diseases and the various glomerular diseases, most commonly
IgA nephropathy* are the commonly listed causes for renal
failure. Prevention of chronic rejection still remains a major
hurdle in improving long-term allograft survival. The
introduction of the potent immunosuppressive drug
cyclosporine in the late 1970’s increased the rates of success
in renal transplants. Innovative therapies, such as
antithymocyte globulin (ATG), anti-CD3 monoclonal antibody
(OKT3) and mycophenolate, tacrolimus have markedly
increased graft survival.

Incidence of clinically evident acute rejection are 11% to
16% of graft loss in the first year and it affects 12% to 18% of
recipients of live related donors, 15% to 25% of deceased
donors.56 In view of these observations, Banff (1997)
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classification was revised in 20032 and 2005 incorporating
morphological criteria, supported by immunopathological
details for diagnosing humoral rejection.

Morphologically the changes are classified2 into

e  Borderline.

e  Humoral or antibody mediated/cellular rejection.
e  Chronic/sclerosing allograft nephropathy.

Acute humoral reactions are identified on light microscopy
and they presented as one of the following three types27; acute
tubular injury, dilatation of peritubular capillaries with
neutrophil margination and the arterial necrosis. Coexistence
of both the reaction patterns and the humoral rejection with
only tubular injury (10%) is also possible. Humoral rejection
compared with cellular part reported as worse survival rates;
27% to 40% of one-year graft loss (humoral) compared with
3% to 7% of one-year graft loss (Cellular). Feucht et al first
described about the complement, C4d deposition on renal
blood vessels and that could be the evidence as humoral
rejection on allograft biopsies.910 Peritubular Capillaries
(PTC) mainly serves as major site for detectable immune-
complex deposition11.12 with complement activation because
compared with glomeruli they have less complement
protective pathways. C4d deposition in peritubular capillaries
is not detected in other immune mediated, inflammatory
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disorders. So it is considered as a ‘transplant specific’ site for
C4d deposition.11.12

The degree of C4d deposition on Peritubular Capillaries
(PTC) and its correlation with the severity of acute and chronic
rejection as well as the response to therapy is controversial.

MATERIALS AND METHODS

A consecutive as well as retrospective study conducted in the
Department of Pathology, Sri Venkateshwaraa Hospitals and
Research Institute (Puducherry) on the allograft biopsies
received between January 2014 and December 2015 were
included. Cases were collected from the RG Urology Hospital,
Chennai and followup done with adequate investigations. All
the biopsies were indicated and performed for the diagnosis of
graft dysfunction. Cases were selected randomly with
adequate tissue for both routine histology as well as IHC.
Clinical details of primary disease, duration of transplant and
the laboratory data were collected from the concerned case
files.

Histology was evaluated by using H&E, PAS (Periodic Acid-
Schiff) and silver methenamine stains. Morphological
diagnosis and the grading of rejection is done by using Banff
2003 criteria213.14 (Figure 1 to 6). Imnmunostaining for C4d and
CD34 was done by labelled Streptavidin-biotin
immunoperoxidase technique! (LSAB) using monoclonal
antibody to C4d and CD34 on serial step sections.!

Sections are overlaid with adequate amount of diluted
(1:100 dilution) primary antibody C4d: Rabbit anti-human
C4d, polyclonal IgG obtained from AbD Serotec; 0300-0230.
For immunostaining with the second monoclonal antibody
CD34, antigen retrieval and serum blocking steps were
omitted. Sections were then overlaid with adequate amount of
diluted (1:500 dilution) CD34 antibody followed by overnight
incubation at 42C in a humid chamber. CD34 antibody
(QBEND) was obtained from M/s Dakocytomation, Denmark
and the dilution used was 1:500.

Peritubular capillaries and the glomerular capillaries were
CD34 positive, stained by Vector SG blue. C4d deposited in
peritubular capillaries, glomerular capillaries and in
mesangium, were stained by DAB. All the inflammatory cells
nuclei and tubular epithelium nuclei were counterstained by
Methyl Green. Internal glomerular capillary and mesangium
C4d deposition (In both rejection and non-rejection cases)
were considered as a positive control%11.12 for our study. All
non-rejection protocol biopsies and minimal change disease
were considered as a negative control.11.12

C4d can be deposited in both peritubular capillaries and
glomerular capillaries in different patterns (Figure 1 to 6). All
these patterns are considered to be positive. None of them
found to show any difference in clinical outcome. They include,
o Diffuse circumlinear positive capillaries.

e  Block positive.
e Fine or coarse granular positive.

C4d positive peritubular capillaries were counted under
high power (40X) with the exclusion of glomerular capillaries,
venules and larger arteries C4d positivity. C4d negative PTCs
were counted to assess the degree of the C4d deposition. It was
classified into three grades.1516
e Negative.

e  Focal - less than 50% of the peritubular capillaries were
positive.
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e Diffuse - more than 50% of the peritubular capillaries
were positive.

Data Analysis

Detection of C4d deposition in the Peritubular Capillaries
(PTC) on Renal Allograft Rejection biopsies. Correlation of C4d
deposit with response to anti-rejection treatment. Fisher exact
‘t’ test (Parametric test) was done to compare the C4d
deposition in different grades of rejection. Univariate analysis
(Chi square test) was done to see the prognostic significance
of C4d positive cases with anti-rejection treatment.

RESULTS

In this study 43 cases were male, 7 female and their age groups
were between 17 and 51 years; 39 patients (78%) had live
related donor, 10 had live unrelated and 1 had cadaver donor
transplantation. End stage glomerular disease, diabetic
nephropathy (55 to 65%) were the common indication for the
transplantation and the other causes were chronic interstitial
nephritis and adult polycystic kidney disease. Graft
dysfunction was manifested from the first week of post-
transplant till 5 years.

Each case of renal transplant biopsy was then followed up
with a regular treatment protocol for a minimum period of 6
months. Graft survival and prognosis of the patient were
analysed in this short followup period. We analysed our
treatment results as responders or non-responders. This
division was based primarily on the serum creatinine level at
the end of the followup period.

All the 50 cases were graded according to Banff 200371314
rejection criteria; 38 cases were found to have any one form of
rejection, either the acute or chronic with cellular or humoral
components; 12 cases (24%) were found to have no rejection
in our study (Figure 1 to 6).

On comparing the C4d positive peritubular capillaries with
different grades of Banff ACR grades, it showed highly uneven
distribution among the various grades; 8 cases (67 percent) of
grade II acute cellular rejection were C4d positive; 2 cases of
grade 0 (no rejection) as per the histological criteria were
found to have C4d positive (Table 1).

Figure 1. PTC Dilatation and
Neutrophil Margination
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Figure 2. Neutrophilic Glomerulitis

Figure 5. Focal C4d Positive

Figure 3. C4d Negative PTCs

Figure 6. Diffuse C4d Positive

DISCUSSION

Statistically significant association (p < 0.05) was found
between the grade of rejection and the C4d positivity. Higher
the grade of acute cellular rejection, more the chances of
getting C4d deposition in peritubular capillaries.

C4d Positive C4d Negative
Banff
Grade (n=12) (n=38)
(%) (p=0.154) (%) (p=0.154)
ACR+CAN 7 (58) 12 (32)
Pure ACR 3(26) 5(13)
Pure CAN 1(8) 10 (26)
No
Rejection 1(8) 11(29)
Table 1. Banff Grade

Figure 4. Glomeruli C4d Positive

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 88/ Nov. 03, 2016 Page 6543



Jemds.com
C4d DISTRIBUTION IN BANFF

14 - »
- 12 10
w 10
2 i
< 8
S 61 .
s 4] 3
=

2 ] 1 1

0 T T T

ACR+CAN ACR CAN NO REJECTION
BANFF-ACR+CAN
m CAd POSITIVE m CAd NEGATIVE

Association of C4d deposition on various grades of
rejection was not statistically significant. Among the C4d
positive cases (n=12), 4 cases of combined (ACR+CAN)
rejection (4/7) were completely not responded to the
treatment. One case of non-rejection biopsy also did not
respond to the routine immunosuppressive treatment; 3 cases
of pure acute cellular rejection responded completely to the
treatment (Table 2).

C4d Responders Non-Responders
Positive (n=40) (n=10) (%)

Cases (%) (p=0.231) (p=0.231)

No

Rejection 0 (0) 1(10)

ACR 3(8) 0(0

CAN 1(3) 0(0
ACR+CAN 3(8) 4 (40)

Table 2. C4d Positive Cases

In this study 8 cases showed focal C4d positive capillaries
(67 percent); 4 cases showed diffuse C4d positive capillaries
(33 percent). On comparing the degree of C4d deposition with
the response to anti-rejection treatment, 6 cases (75 percent)
of focal C4d positive capillaries showed good response to
treatment; 3 cases (75 percent) of diffusely C4d positive
capillaries showed resistance to anti-rejection treatment. But
its association was not statistically significant.

Mixed humoral and cellular rejection may be present in as
much as 50 to 60 percent of all acute rejection episodes.1”
Studies” were observed that the presence of humoral in
addition to cellular rejection is a more severe antigraft
reaction than cellular rejection alone and emphasised the
importance of recognition of this variant of acute rejection
because clinical intervention by treatment of humoral
rejection has the potential to alleviate graft injury. Treatment
strategies!8 for acute antibody-mediated rejection are based
on the quick reduction of antibody titres with plasmapheresis
plus immunosuppression with drugs such as tacrolimus and
mycophenolate mofetil.

Histologically, normal protocol biopsies may show C4d
deposition.19 Further followup and correlations with
circulating antibody will be needed to interpret the clinical
significance of incidental C4d deposition.19

Studies20.21 have shown the direct comparison of the
sensitivity of Immunofluorescence (IF) to C4d in frozen
sections with Immunoperoxidase stains using C4d in paraffin
embedded tissue has been reported. False negative rate of [HC
(C4d alone) is roughly about 10 to 20 percent and that of IF is
5 to 10 percent.21.22
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CONCLUSION

Recognition of humoral rejection may be problematic in
biopsies with extensive inflammation and all the post-
transplant biopsies should be screened for humoral
component irrespective of their rejection status. Dual
Immunostaining with CD34 is very useful to define the C4d
positivity and also to differentiate between the focal or diffuse
positivity. No study has used simultaneous endothelial cell
marker (CD34/Factor VIII) for identification of PTC. Dual IHC
will also reduce the chances of false negative detection of
humoral components in allograft biopsy.
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