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Kidney transplantation nowadays!

Ô Incredible success of modern medicine

Ô Long term patients survival

Ô 20 years could be expected in 60% of recipients

Ô Introduction of modern Immunosuppressants

ÔBetter understanding of transplant immunology 

Ô Development of new diagnostic procedures

ÔHistopathology ( Banff scoring system)

Ô Full personal and professional rehabilitation

Ô Treatment of choice of ESRD pts



The full actualisation of rejection

ÔCrucial role of graft survival rate

ÔClinical significance of ABMR

ÔAcute and chronic

ÔC4d negative

ÔNon HLA antibodies

ÔThe place of anti HLA antibodies

ÔDSA and non DSA 

ÔSignificance of MFI

ÔThe role of complement 

ÔMany definitions are still controversal

ÔBANFF ?
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Material and methods

Ô50 kidney low  immun risk recipients were 
included in prospective 12 months protocol 
biopsy study
ÔA total of 48 biopsies were performed using 

ultrasound guidance 16 gauge needle  with 
automated ògunó

ÔThe biopsies were consider adeqaute with 
>8 glomeruli and at least one artery
ÔRenal lesions were reviewed by the same 

pathologist
ÔHistological findings were classified 

according to BANFF 13 modified and 
uploaded system 
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HLA antibodies
Ô Single antigen beads ( Luminex) method was used for detection of 

antibodies ( 1, 6 and 12 months after the surgery

Ô Anti HLA Class I and II antibodies and MICA were investigated

Ô MFI > 800 was accepted as  significant presence of antibodies 

Ô No any other non HLA antibodies were investigated



Banff Diagnostic Categories from the core of 

the Banff Classification

ÔCategory 1: Normal biopsy or nonspecific changes

ÔRequires exclusion of any diagnosis of rejection

ÔCategory 2: Antibody -mediated changes

ÔDiagnostic criteria groups to reach d iagnosis of ABMR

ÔCategory 3: Suspicious ( Borderline) for Acute TCMR

ÔBanf lesion score 

ÔCategory 4: TCMR

Ô acute and chronic lesions and scores

ÔCategory 5: IFTA

ÔGrade I,II,III

ÔCategory 6: Other changes not considered as rejection



Categorization of st udy biopsies according to 

the updated Banff 2013 scoring system

Banff diagnostic category Cases %

1. Normal  ( Category 1) 15 31

2. Pure ABMR ( Category 2) 1 2

3. Borderline TCMR ( Category 3) 4 8

4. TCMR ( Category 4) 1 2

5. IFTA ( Category 5) 5 10

6. Other ( Category 6) 5 10

7. Mixed rejections 17 35



Analysis of òmixed categoryó ( n=17)

Category Cases %

ABMR ( Cat 2) + IFTA (Cat 5) 7 41

ABMR ( Cat 2) + Borderline (Cat 3) 1 5

ABMR ( Cat 2)+Borderline (Cat 3) 

+ IFTA ( Cat 5)

5 29

Borderline (Cat 3) + IFTA ( Cat 5) 2 11

ABMR ( Cat 2) + TCMR (Cat 4) 1 5

TCMR(Cat 4) + IFTA ( Cat 5) 1 5



Anti HLA antibodies and Diagnostic 

categories  (BANFF 2013 )

Ô Anti HLA + ( n=17 )

Ô 5 DSA + 12 non DSA

Ô Normal 4 (23%)

Ô Other (Cat 6) 1

Ô IFTA (Cat 5) 3

Ô Mixed rejection 12  (70%)

Ô ABMR pure 1

Ô TCMR  pure 1

Ô ABMR+IFTA 4

Ô ABMR+BL+IFTA    3

Ô IFTA+BL 3

Ô Anti HLA ð(n=31 )

Ô No antibodies

Ô Normal 11 (33%)

Ô Other (Cat 6) 3

Ô IFTA ( Cat 5) 1

Ô Mixed rejection 6 ( 19 % 
)

Ô ABMR+Bl+IFTA 1

Ô IFTA+ TCMR 3

Ô ABMR + BL 2



òMIXED REJECTIONó

Ô ABMR expanded criteria enabled the increased percentage  of 

histologicaly confirmed ABMR.

Ô According to Hass et al, the percentage of ABMR from 7% ( 2007) is 

increasing to 36% in 2013 in 12 month protocol biopsies 

Ô Mixed rejection was introduced by Halloran et al ( (2016), Wehmeier 

et al( 2017) , Katsuma et al ( (2017) 



ABMR trough the BANFF classification

ÔBANFF 2013 confirmed the existance of ABMR 
without C4d and introduced a category of 
òsuspiciousóABMR which is analogous to
òborderlineó in TCMR

ÔC4d negative ABMR is introduced

ÔBANFF 2015 unified the category 2 with the 
acceptance of every histological elements of ABMR 
expanding the usual criteria of ABMR.

ÔBANFF 2017 confirmed ENDAT as a diagnostic tool  
of ABMR.



Immunofluorescence

Ô Frosen sections from the tissue sample were stained with 
fluorescin -isothiocianate conjugated anti -human IgG, 
IgA, IgM, C3, C4, C1q

Ô Type of deposits

ÔGranular

Ô Linear

Ô Distribution

ÔGlomeruli

Ô TBM

Ô Tubular Cells

ÔPTC

Ô Intensity

Ô +1, +2, +3



Complement - C3
ÔGranular deposits in PTCé..5

ÔDuffuse granular deposits

in glomerula éé.  2

ÔFocal and segmental granular
deposition in glomerula éé. 3 ..

ÔMesangial deposits é3

ÔGranular deposits in TBMé.2

ÔFocal and segmental granular 

deposits + PTCé..2

ÔC1Q deposits  in  glomerula é. 2



C3 imunofluorescence

Parameter C3 positive

(n=18)

C3  negative

(n=30)

p

Anti HLA Ab 13 5 0.01

GFR (12 m) 133+21 117+24 ns

Proteinuria 0.45+0.2 0.32+0.12 0.01

ABMR mix 9 7 ns

IFTA

Borderline

3

3

2

1

ns









Conclusion

Ô The apearance of òmixedóinjuries is real and possible  

with the enlarging of criteria for ABMR

Ô Presence of  DSA and non DSA antibodies remains the 

crucial point, but ABMR is possible without anti HLA 

antibodies

Ô Still open questions are present



Complement system



Complement in kidney transplantation

ÔABMR

ÔClassical pathway

ÔCDC ðTerassaki, Patel 1969

ÔC4d ð1991

ÔDSA and NON -DSA

ÔC1q -binding DSA

ÔC3d -binding DSA 

ÔC5a ðmajor factor of graft injury

ÔInflamatory celles

ÔExpression of adhesion molecules

ÔE-selectin

ÔVascular cell -adhesion molecule ( VCAM1)

ÔIntercellular adhesion molecule ( ICAM1)

ÔInterleukin 1  and 6

ÔProcoagulant state of endothelial cells

ÔThrombotic injury



Complement in kidney transplantationécontd

Ô Ischaemia -reperfusion injury

ÔLectin pathway activation ðMBL( menose 
binding lectin)

ÔEndothelial injury

ÔThe role of alternative pathway

ÔThe role of C3

ÔAnimal models -deficient in C3aR, C5aR

ÔC5b -9 in deceased but not in living donor kidneys

ÔIncreased levels of complement genes in DD 
kidneys

ÔStress oxidative 

ÔBrain ðdeath induced activation of complement 



Complement in kidney transplantationécontd

Ô Reccurence of disease involving mainly the alternative pathway

Ô aHUS ( atipical haemolitic uraemic syndrome)

Ô Inefficient protection of the endothelium from complement attck

Ô Mutations in genes of factors H, I, B, C3 and C46

Ô Eculizumab ðdilemmas and chalenges

Ô C3 glomerulopathy

Ô Spectrum of glomerular diseases associated with alternative pathway

Ô Excessive C3 activation

Ô 50% reccurence after kidney transplantation

Ô Graft loss in 5 yeaars

Ô C3 deposits in the mesangium and GBM ( Dense deposit disease)

Ô Clinical picture

Ô Proteinuria

Ô Hematuria

Ô Nephrotic syndrome

Ô Hypertension

Ô Accelarted progression to ESRD

Ô Anti -phospholipid syndrome



Possible complement inhibitors and antagonists



The role of complement system in ABMR



Complement activation pathways and allograft immunity





Fig 12: Anti-HLA antibodies distribution in 
histological categories according to BANFF 13 (%)



ȰɑɝɖɜɔɛɞɔɎəɌ ɝɞɌɞɔɝɞɔɖɌ əɌ 

ɛɌɞɚɡɔɝɞɚɗɚɤɖɔɞɑ ɛɜɚɘɑəɔ əɌ ɏɜɌɠɞɚɞəɌ ȴɀ

˥ͪ͊ͺΦ мл ˨͙͙ͫͭͪ͋ͯͼ͙͊͞ ͤ͊ ̇о ͔͔ͦͣͨͣͤͭ͟͡ 
ͤ͊ ˮ̅ Σ ͔ͫͨͦͪ͒ ͔͎͙͙͔͊ͭͦͪͭ͟ ͨͦ Banff

˥ͪ͊ͺΦ мм ˢ͙ͤ͊͊͘͡ ͤ͊ ͔ͣͫͭͦ ͤ͊ 
͔͙͒ͨͦ͘ͼ͙͊͞ ͤ͊ ̇о ͔͔ͦͣͨͣͤͭͦͭ͟͡



ʊʘʙʣ. 36 ʈʘʟʣʠʢʠ ʧʦʤʝʺʫ ʥʘʦʜʠʪʝ ʥʘ ʠʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʘʥʘʪ ʧʨʦʮʝʥʢʘ ʠ 

ʢʚʘʥʪʠʪʘʪʠʚʥʦʪʦ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ   24ʯ ʧʨʦʪʝʠʥʨʫʠʿʘ.  

ʀʌ ʥʘʦʜ 

ʎ3>2 

Descriptive Statistics  

(24-ʯʘʩ. ʧʨʦʪʝʠʥʫʨʠʿʘ ʥʘ 1 ʤʝʩʝʮ ʦʜ ʪʨʘʥʩʧʣʘʪʘʮʠʿʘ) 

p value 

n mean ± SD median IQR 

ʠʤʘ    16 1.24 ± 1.3 0.85 0.3 ï 1.745  0.044  

ʥʝʤʘ 33 0.51 ± 0.5 0.4 0.16 ï 0.7  

   0.85 0.3 ï 1.745   

Z (Mann-Whitney U Test 

ʊʘʙʣ. 37 ʈʘʟʣʠʢʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʚʘʣʠʪʘʪʠʚʥʦʪʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 24ʯ ʧʨʦʪʝʠʥʫʨʠʿʘ 

ʚʦ ʦʜʥʦʩ ʥʘ ʢʘʪʝʛʦʨʠʠʪʝ ʧʦ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ Banff  

 ʢʘʪʝʛʦʨʠʠ ʧʦ Banff 24-ʯʘʩ. ʧʨʦʪʝʠʥʫʨʠʿʘ ʥʘ 12 
ʤʝʩʝʮ 

p value 

n <0.07(g/Du.)     
 n (%) 

>0.07(g/Du.)     
n (%) 

1 15 8 (42.11) 7 (23.33) 0.037  
2 1 1 (5.26) 0 
5 2 2 (10.53) 0 
6 2 0 2 (6.67) 
7 (ʤʝʰʘʥʠ) 29 8 (42.11) 21 (70) 
ʚʢʫʧʥʦ  49 19 30  

p (Fisher exact test) 
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