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Post-transplant kidney disease recurrence

Primary glomerular diseases

Systemic diseases

Metabolism diseases



Post-transplant kidney disease recurrence

Primary glomerular diseases

- Focal and segmental glomerulosclerosis +++
- IgA nephropathy +

- Henoch-Schonlein nephritis +

- Type 1 mesangiocapillary GN +

- Type 2 mesangiocapillary GN ++

- HUS +++

- Membranous glomerulonephritis+




Post-transplant kidney disease recurrence

Systemic diseases

- Lupus +
- Angeitis:
- ANCA-associated GN +
- Wegener granulomatosis +
- Goodpasture syndrome +
- Diabetes mellitus +
- Amyloidosis +
- Sickle cell disease +



Post-transplant kidney disease recurrence

Metabolism diseases

- Type 1 et 2 hyperoxaluria +++
- Cystinosis +
- Fabry’s disease +
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Graft loss due to recurrent GN

\ 8 4%

1505 patients, proven GN
1988 - 1997

Hariharan S et al, Transplantation 1999
Briganti EM et al, N Engl J Med 2002
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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.



Classifications of recurrent glomerular diseases

* Histological classification:

— Recurrence of a primary glomerular disease: FSGS,
IgAN, MN, MPGN,

— Recurrence of a secondary glomerular disease:
SLE, Henoch-Schonlein purpura, HUS/TTP,
crescentic GN, anti-GBM GN,

— Glomerular recurrence of a systemic disease:
diabetes mellitus, amyloidosis, fibrillary GN etc

— Glomerular recurrence of Alport syndrome as anti-
GBM GN.




Limitations in recurrent glomerular disease A

* 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.

Golgert WA et al, Clin J Am Soc Nephrol 2008



Limitations in recurrent glomerular disease A

* Diagnosis of post-transplant GN:
— Early diagnosis of FSGS,
— Incidence increases with time,
— Recurrence may cause graft loss or not,
— Difficulties in diagnosing MPGN versus TG,

— Difficulties in diagnosing primary versus secondary
IGAN,

— Difficulties in diagnosing the cause of HUS/TTP...

Golgert WA et al, Clin J Am Soc Nephrol 2008



Data from registry

Graft loss due to post-RT disease recurrence

n=41272 USRDS
1990 - 2003
Mean FU =51mo

2,6%
10 years

No effect of immunosuppression
on the risk of graft loss due to RGN

Mulay AV et al, Am J Transplant 2009



Data from single center

Probability of post-RT glomerulonephritis

Principal predictors: 17,8% REC

- biopsy-proven GN (p < 0. 001) [9'6% DENO
- male gender (p = 0.009)

- lower age (p = 0.009) o

- nonwhite ethnicity (p < 0.02) %

2206 patients

Chailimpamontree W et al, ] Am Soc Nephrol 2009



Data from single center

Graft loss due to post-RT disease recurrence

No effect of:

- individual immunosuppression,

- treatment era

on the risk of graft loss due to RGN.

Chailimpamontree W et al, ] Am Soc Nephrol 2009



Data from single center

Proteinuria due to post-RT disease recurrence

80% with a
glomerular disease

Hamer H et al, Am J Transplant 2007



Data from single center

Graft loss due to post-RT disease recurrence

e Causes of kidney graft losses at one center,

e 1317 kidney recipients studied (mean Fu=50,3 +
32,6 months),

* 330 grafts lost (25%) during follow-up:
* 39 (2,9%) due to primary non function,
* 138 (10,4%) due to death with function,

* 153 (11,6%) due to graft failure censored for death.

EL-Zoghby ZM et al, Am J Transplant 2009



Data from single center

Graft loss due to post-RT disease recurrence

n =56 (37%)

LD DD

EL-Zoghby ZM et al, Am J Transplant 2009



Data from single center

Graft loss due to post-RT disease recurrence

EL-Zoghby ZM et al, Am J Transplant 2009



Data from single center

Graft loss due to post-RT disease recurrence

n =23 (6,9%)

EL-Zoghby ZM et al, Am J Transplant 2009



1. Antiphospholipid syndrome

2. Focal and segmental glomerulosclerosis

3. Atypical Hemolytic Uremic Syndrome

4. Membranous nephropathy

5. IgA nephropathy



Antiphospholipid syndrome (APS)

37 APA+ patients

— >~

12 APS 25 APS- APA+
Lupus anticoagulant n=12 Lupus anticoagulant n=25
Anti-cardiolipin n=3 Anti-cardiolipin n=9
Anti-B2GP1 n=4 Anti-B2GP1 n=3

Canaud G et al, Am J Transplant 2010 APS



Antiphospholipid syndrome (APS)

Allograft thrombosis

APA - APS + APS - APA +

Deep venous thrombosis post Tx

*

APA - APS + APS - APA +

Canaud G et al, Am J Transplant 2010

Cortical necrosis

APA - APS + APS - APA +

Severe hypertension

APA - APS + APS - APA +

APS



Antiphospholipid syndrome (APS)

Control APA - *
APA + APS - *
APS + *

Canaud G et al, Am J Transplant 2010 APS



Antiphospholipid syndrome (APS)

* %k

DO M3 M12 DO M3 M12

APA -
APA +

DO M3 M12 DO M3 M12

Canaud G et al, Am J Transplant 2010 APS



Antiphospholipid syndrome (APS)

Measured GFR APA - APA + p
(mL/min/1.73m?2)

Month-3 55+15.3 42.8 £ 16.6 <0.01
Month-12 53.9+15.6 39.6 £13.9 <0.01
APA- APA+

M3 M12 M3 M12

Canaud G et al, Am J Transplant 2010 APS



Antiphospholipid syndrome (APS)

Hadaya K et al, Am J Transplant 2011 APS



Antiphospholipid syndrome (APS)

Hadaya K et al, Am J Transplant 2011 APS



Antiphospholipid syndrome (APS)

Hadaya K et al, Am J Transplant 2011 APS



Focal and segmental glomerulosclerosis
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Primary FSGS
1. Familial/genetic Secondary FSGS D’Agati VD et al,

Curr Opin Nephrol Hypertens 2008

4. Mediated by adaptative

structural-functional responses

2. Virus-associated

3. Drug-induced
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Ciclosporine

Bolus Solumedrol + 10EP puis 1/s
pendant 2 mois + Cyclophosphamide

ATG+Ciclosporine+corticoides+
Immunoadsorption

10-15 EP + Cyclophosphamide

10 EP pendant 2 mois +
Cyclophosphamide+ Ciclosporine IV
(C0O 150-200ng/ml)

Ciclosporine IV
EP pour 4

Ciclosporine orale 6-25mg/kg selon la
réemission
(C0 200-1000ng/ml)
EP pour 7

EP dés larécidive

17 EP+ Losartan

Completes puis rechutes

-1 Compléte puis rechute
-1 partielle

-Complétes puis rechute pour 1

-7 complétes, puis rechutes
systématiques

-7 complétes (suivi 32 mois)
soit 63%

-3 complétes
-3 partielles

-14 complétes 68%
-2 partielles

-11/16 completes mais 2 ont
perdu leur greffons d’autres
causes

-2/11 partielles (suivi 0.8-12
ans)

-7 complétes (18 EP/patients)
-4 partielles avec EP prolongés
(58 EP/patients)

-2 pertes de greffons précoces

-6 complétes (suivi 10 mois)
-3 partielle (suivi de 10 mois)



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

Canaud G et al, Am J Transplant 2009 FSGS



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

Canaud G et al, Am J Transplant 2009 FSGS



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

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

Canaud G et al, Am J Transplant 2009 FSGS



The FSGS permeability factor?

Wei C et al, Nature Medicine 2011



Native kidney Transplanted kidney

Wei C et al, Nature Medicine 2011



Wei C et al, Nature Medicine 2011



A case of non recurrence!

Mrs N. DEL., 5/11/1952,
FSGS diagnosed in 1996 (steroids).
Hemodialysis in 07/05.

Kidney transplantation on 22/05/08 with a 60 year old
cadaver kidney donor (diuresis # 1000cc/d, Pu = 14g/I).

At month one: screat = 130mmol/Il,Pu = 4g/d,
Salb = 27,9g/I




A case of non recurrence!

Mrs N. DEL., 5/11/1952,
At month 3: screat = 132mmol/I, Pu = 4g/d, Salb = 30g/I

Screening biopsy = no glomerular lesion.

At month 6, both ureters were ligatured.

2 days later: Pu = 0.15g/d!

At last FU= screat = 124mmol/l, Pu = 0.15g/d.



Atypical Hemolytic Uremic Syndrome







Post-diarrheal (D+) HUS

e No or very rare cases of recurrence (<1%).

e But:
— Retrospective classification may be misleading,
— STEC (Shiga toxin E Coli) infection criteria may be negative (15%),
— D+ HUS without diarrhea,
— Gastroenteritis is the triggering event of aHUS in about 28% of

cases.

e Thus: it is recommended to investigate complement in

case of HUS of uncertain etiology.




Paradigm for post-transplant HUS

Zuber J et al, Nat Rev Nephrol 2011 HUS



Membrane versus circulating factor

High risk (70-90%)

C3 Fl

O V
~ e

Low risk (15-20%)

Zuber J et al, Nat Rev Nephrol 2011 HUS



e Alternative complement pathway deregulation is involved
in 60% of aHUS cases and in 30% of de novo post-transplant
HUS

e aHUS related to mutations in genes encoding circulating
complement regulators has a high recurrence rate following
renal transplantation

e So far, post-transplant recurrence of aHUS has been
asociated with an extremely poor prognosis

e Innovative therapeutic avenues have emerged, including
preemptive plasma therapy, combined LKT and anti-C5 Ab,
which are extremely promising for the prevention or even the
cure of aHUS recurrence

Zuber J et al, Nat Rev Nephrol 2011 HUS



aHUS

e Risk of HUS recurrence was not influenced by:

— pre-transplant bilateral nephrectomy,
— avoidance of calcineurin inhibitors,

— familial or sporadic occurrence of HUS,
— CFH or C3 plasma levels,

— type and position of the mutation in the CFH gene.



Preemptive Plasma therapy

e Aug 1998: late-onset aHUS in a 42 year-old female
e Sept 1998: starts hemodialysis

e Mar 2000: 1rst deceased-donor renal transplantation
HUS recurrence at 5 months post-transplant
Intensive plasma therapy (PE and plasma infusions)

e Feb 2004: Return to hemodialysis

¢2006-2007: Identification of a new mutation in C3 gene

s1 MG2 C3

o

Personal data



Preemptive Plasma therapy

Mar 2007: 2"d deceased-donor renal transplantation (51 year-old)

// >
Dy0 Dy14 Dy21 M2 M3 Y1 Y3

Personal data



Anti-FH antibodies

Le Quintrec M et al, Am J Transplant2009



Preemptive Plasma therapy

Le Quintrec M et al, Am J Transplant 2009



Gruppo RA al, N Engl J Med 2009



Eculizumab

©1987: early-onset aHUS in a 6 month-old female
starts peritoneal dialysis

e 1990: 1t deceased-donor renal transplantation
HUS recurrence within the following days
Intensive plasma therapy poorly tolerated

e 1995: Return to hemodialysis

Zuber J et al, Nat Rev Nephrol 2011 HUS



Eculizumab

2006: Identification of two heterozygous mutations in CFH

S1191L

(@000 0,

Zuber J et al, Nat Rev Nephrol 2011 HUS



Eculizumab

Renal graft biopsy
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Membranous nephropathy

Value of protocol biopsies

Dabade TS et al, Am J Transplant 2008

MN






Membranous nephropathy: tt anti-CD20

CR

PR

EL-Zoghby ZM et al, Am J Transplant 2009

MN



Beck L et al, N Engl J Med 2009

MN



Rec MNNn=10
DenovoMNNn=9

PLA2R1 in 5/10 Rec
None in de novo

Debiec H et al, Am J Transplant 2011

MN



Membrano-proliferative glomerulopathy
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Lupus recurrence post-RT

e Recurrence of lupus nephritis is widely regarded as rare (1-4%),
e But several studies report incidences between 10 and 43%! Why?

e Several reasons:

— small number of patients in most studies,
— recurrence may be late, so follow-up must be too,

— definition of recurrence varies ( recurrence of lupus is different from graft loss
due to lupus recurrence),

— definitive diagnosis requires a biopsy with IF + EM,
— Incidence is higher in studies with screening biopsies.

Weng F et al, Nat Clin Pract Nephrol 2005



Lupus recurrence post-RT

e Recurrence of lupus nephritis is usually not severe:
— no or few class IV.

e Very few kidneys are lost due to lupus recurrence.

Weng F et al, Nat Clin Pract Nephrol 2005



Conclusions

e 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 very promising therapeutical
perspectives:

— Combined IV-CSA/high dose steroids/PE = FSGS
— Eculizumab = aHUS
— Anti-CD20 = MN.



Merci de votre attention!




