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Long term
allograft loss

Disease recurrence



Post-transplant kidney disease recurrence

Primary glomerular diseases

Systemic diseases 

Metabolism diseases 



Classifications of recurrent glomerular diseases 

• Clinical classification:

– True recurrence: native and recurrent disease are 
the same confirmed by histology,

– Potential recurrence: occurrence of a post-
transplant glomerular disease confirmed by biopsy 
without histological knowledge of native kidney 
disease,   

– De novo glomerulonephritis: occurrence of a new 
glomerular disease in the transplant kidney. 



• Native kidney disease:

– Unknown in many patients with ESRD,

– Difficulties at late stage of chronic kidney disease,

– Primary versus secondary FSGS.

• Indication for post-transplant renal biopsy:

– Protocol versus for cause biopsy,

– Immunofluorescence and EM not routinely 
applied. 

Limitations in recurrent glomerular disease ∆ 

WA Golgert et al, Clin J Am Soc Nephrol 2008



CD Blosser et al, Cur Op Nephro Hypertension 2017
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Graft loss due to recurrent GN 

8,4%

1505 patients, proven GN
1988 - 1997



Graft loss due to post-RT disease recurrence

FG Cosio , DC Cattran, Kidney Int 2016



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



Focal and segmental glomerulosclerosis etiology

Podocyte Genetic 
Disorders:

Nephrin, Podocin, CD2AP, WT1…

Nephron Reduction

Podocyte Injury:
HIV, Parvovirus B19, 
Pamidronate, IFNg

Others:
Obesity, Heart diseases

Secondary FSGS

‘Immune Disorder’Primary FSGS



FSGS recurrence after transplantation

A Francis et al, TTS 2016



FSGS recurrence: risk factors

C Ponticelli et al, NDT 2010



FSGS recurrence: risk factors

DW Ding et al, J Am Soc Nephrol 2014



FSGS: « three players »

Complex cooperation between 
T-cells, B-cells  

(neutrophils, monocytes…)?

Circulating Vascular 
Permeability Factor (s)

Podocyte





Wei C et al, Nature Medicine 2011 

















SuPAR # biomarker of chronic kidney disease



M Delville et al, Sci Transl Med 2015

Which permeability factor?

FSGS



M Delville et al, Sci Transl Med 2015

Which permeability factor?

FSGS



Which permeability factor?

FSGS



FSGS recurrence treatments

• Plasma exchange

• Anti-CD20 antibodies

• Abatacept

• Others



42% complete remission at 3 months
27% complete remission at one year

G Canaud et al, Am J Transplant 2009 FSGS



G Canaud et al, Am J Transplant 2009

Combined IV CsA 14d + high dose steroids + plasma exchanges

FSGS



G Canaud et al, Am J Transplant 2009

100% complete remission at 3 months
90%  complete remission at one year
90%  complete remission at 2 years

42% complete remission at 3 months
27% complete remission at one year

FSGS



FSGS recurrence treatments

• Preemptive plasma exchange: not convincing 

• Anti-CD20 antibodies

• Abatacept

• Others

RY Gohh et al, Am J Transplant 2005
S Alasfar et al, Transplantation 2018



FSGS recurrence treatments

• Plasma exchange

• Anti-CD20 antibodies

• Abatacept

• Others



MD Pescovitz  et al, N Eng J Med 2006

FSGS recurrence and anti-CD20mab: the first case
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Positive effect

Intermediate effect

No effect

FSGS recurrence and anti-CD20mab



FSGS recurrence and anti-CD20mab

C Garrouste et al, Transplantation 2017



FSGS recurrence treatments

• Plasma exchange

• Anti-CD20 antibodies

• Abatacept

• Others



J Reiser et al, J Clin Invest 2004

B7-1 is expressed on injured podocytes



CC Yu et al, N Eng J Med 2014

Abatacept treatment = efficacy?



M Delville et al, J Am Soc Nephrol 2016

Abatacept treatment = efficacy?



F Baye et al, Kidney Int 2016

No B7-1 on injured podocytes



FSGS treatments

• Plasma exchange

• Anti-CD20 antibodies

• Abatacept

• Others: galactose, anti-TNF alpha



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



Mechanical hemolytic anemia +
Peripheral thrombocytopenia +

Acute renal failure (AKI).

Typical
Shiga toxin

Atypical
Complement

B. Atypical Hemolytic Uremic Syndromes (aHUS)



Precipitating factors

Driving force

J Zuber et al, Nat Rev Nephrol 2011, 7: 23-35. 



16 Unknown

3 C3GN

Multiples and associated-etiologies!

TMA etiology in 86 biopsies

(28%)

(19%)

(14%)

(8%)

19 ABMR

Typical
HUS

(22%)

K Dessaix et al, Manuscript in preparation



J Zuber et al, Nat Rev Nephrol 2011, 7: 23-35. 



2/3 of aHUS patients experienced post-transplant recurrence which 
significantly impaired graft outcome
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▪ Post-transplant recurrence occurred 

in 44/71 grafts (62%)

▪ At 5 years, graft survival was 30% in 

patients with recurrence versus 68% in 

patients without  recurrence

RR 4.89 (1.30-13.81), p=0.001

71 kidney grafts in 57 aHUS patients (>18 y at onset) 

transplanted in France between 1995 and 2009 

M Le Quintrec et al, Am J Transplant 2013, 13: 663-675. 
France
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No mutation and no at risk CFH  

haplotypes, n=16,  "Controls"

No mutation but 

2 at risk CFH haplotypes, n=7
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C3/CFB 

gain of function mutation, n=7
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Pre-transplant assessment of post-transplant 
recurrence risk relies on genetics

p =0.036

France
M Le Quintrec et al, Am J Transplant 2013, 13: 663-675. 



Atypical Hemolytic Uremic Syndrome: renal function

Ch Legendre et al, N Engl J Med 2013, 368: 2169-2181. 
F Fakhouri et al, AJKD 2016, 68:  84-93.



CFI

Anti-CFH

CFI

Anti-CFH

CFI

C3

CFH

Unknown

CFH

CFH

CFH

CFH

3 ABMR despite well conducted Eculizumab

Pt 9 : preformed DSA and desensitization

Pt 10 : de novo DSA at 3-months

Pt 11 : no DSAs found

Antibody mediated rejection

De novo C3 glomerulonephritis

Pt 3 : De novo C3 glomerulopathy

Necker’s experience

C Levi et al, Transplantation 2017 (Epub ahead of print))



C Duineveld, et al, Am J Kidney Dis 2017  (In press). 

No prevention with eculizumab?



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



APS may recur after trasplantation

• Thrombosis
• Pregnancy loss

• Anti-b2GPI
• Anti-cardiolipin
• Lupus Anticoagulant



Antiphospholipid syndrome (APS)

Canaud G et al, Am J Transplant 2010 

37 APA+ patients

12 APS 25 APS- APA+

Lupus anticoagulant n=12
Anti-cardiolipin n=3

Anti-b2GP1 n=4

Lupus anticoagulant n=25
Anti-cardiolipin n=9

Anti-b2GP1 n=3

APS 



Antiphospholipid syndrome (APS)
Allograft thrombosis Cortical necrosis

Severe hypertension
Deep venous thrombosis post Tx

APS +APA - APS - APA + APS +APA - APS - APA +

APS +APA - APS - APA +APS +APA - APS - APA +

*

*

*

*

*

*

* *

APS Canaud G et al, Am J Transplant 2010 



Antiphospholipid syndrome (APS)

Control APA - * 

APA + APS - * 

APS + *  

APS Canaud G et al, Am J Transplant 2010 



Mechanisms and pathway

?

Proliferation and Hypertrophy 



ProliferationmTORC1 mTORC2AKT

S473T308

b2GPI

Endothelial cell

Proliferation

Vascular lesion

Vascular smooth muscle cell

?

G Canaud et al. N Eng J Med 2014

Mechanisms and pathway



Sirolimus improves graft survival

G Canaud et al. N Eng J Med 2014
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JW Eikelboom et al, N Engl J Med 2014



G Canaud et al, Am J Transplant 2013
BE Lonze et al, Am J Transplant 2014

Biopsy BiopsyBiopsy Biopsy

PlEx Eculizumab



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



Beck L et al, N Engl J Med 2009 MN 

Membranous nephropathy



Debiec H  et al, Am J Transplant 2011 MN 

Rec MN n = 10
De novo MN n = 9

PLA2R1 in 5/10 Rec
None in de novo  



Membranous nephropathy recurrence

A Kattah et al, Am J Transplant 2015



Membranous nephropathy recurrence

NM Tomas et al, J Clin Invest 2016



Membranous nephropathy recurrence

NM Tomas et al, J Clin Invest 2016



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



Membranous nephropathy recurrence

A Grupper et al, Transplantation 2015



Membranous nephropathy: tt anti-CD20

EL-Zoghby ZM et al, Am J Transplant 2009 

CR

PR

MN 



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



S Sethi et al , N Engl J Med 2012
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27 25 25 25 21 16 16 10 10 7 4

33 28 28 28 20 13 13 10 10 8 5

5 years graft survival = 0,46 (0,28 – 0,63) vs 0,80 (0,65 – 0,96)

Logrank test : p = 0,0128

Cox-Mantel Hazard Ratio HR = 2.49 (1,28-4,84) 

Recurrence +

Recurrence -

R- : median survival =  128 mths (80 - 149)

R+: median survival =  52 mths (34 – 79)

Graft Survival according to MGN Recurrence

Time (mths)

N at risk R-

N at risk R+

M Lequintrec et al, Manuscript in preparation 



Recurrence according to pre-transplant C5b-9 

C5B9 > 460

C5B9 ≤ 460

P = 0,002 (Logrank)

HR = 3,55 (1,46-8,63)

Median Survival Time 18 (4-30) vs 123 (75 – 123) mths

M Lequintrec et al, Manuscript in preparation 



• Focal and segmental glomerulosclerosis (FSGS)

• Atypical Hemolytic Uremic Syndrome (aHUS)

• Antiphospholipid syndrome (APS) 

• Membranous nephropathy (MN)

• Membranoproliferative glomerulonephritis (MPGN)

• IgA nephropathy

Post-transplant glomerulonephritis recurrence



Clayton P et al, Am J Transplant 2011 IgAN 

1521 patients proven IgA nephropathy
1988 – 2007

54 graft losses attributed to recurrence 



Clayton P et al, Am J Transplant 2011 IgAN 



BY Choi et al, Am J Transplant 2006
K Oka et al, NDT 2006
F Berthoux et al, Transplanatation 2008 IgAN 

• Recurrence is common, 13-53% of patients (according 
to biopsy policy),

• Ten-year incidence of graft loss is 9.7% (CI= 4.7-19.5%)

• Risk of recurrence: living related donor, SNP IL-10 and 
SNP TNFa 

• Treatment: angiotensin converting enzyme inhibitor 
and angiotensin receptor blocker

• 117 recipients with IgAN: ATG reduced allograft 
recurrence from 41% to 9% compared to IL-2R 
antagonist

IgA nephropathy



CD Blosser et al, Cur Op Nephro Hypertension 2017



Conclusions

• Post-transplant disease recurrence is a significant cause of 
graft loss, specially in younger recipients.

• Modern immunosuppression has not changed these figures 
in the last decade.

• However, there are efficient therapeutical options:

– Combined IV-CSA/high dose steroids/PE = FSGS

– Eculizumab = aHUS

– Anti-CD20 = MN. 

• New perspectives: CD40L, anti-CD20



Thanks for your attention!

Botanical garden, Padova 2016


