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OBJECTIVES

ÅSignificance of recurrent GN in the transplanted kidney

ÅGoal of the GN working group

ÅStructure of the work

ÅBrief highlights 

ÅPreliminary data 

ÅFuture work



Significance of GN recurrence

ÅAll primary GN recur highly post transplant

ÅRecurrence rate is different for each type

ÅSecond most common cause of allograft failure after rejection

ÅLimited data on the pathology and its significance in the outcome

ÅLimited data on de novo GN 



Goals of this work

Establish pathology guidelines in GN 
diagnosis for pathologists/ clinicians

Early signs of recurrence

Late manifestation

Understanding GN changes  

when combined with other 
pathological changes

Correlations & predictions 

pathology with clinical manifestation  
& outcome

Genetic variations

biomarkers 

correlation with pathology  

SAVE  
ñGLOMERULUSò

BANFF GN



GN Banff Working Group
Aula Magna Room: March 29th, 2017; 18:30-20:30

ÅChairs: Nada Alachkar & Serena Bagnasco

ÅMulti international centers; ~ 30 centers: 
pathology/nephrology/immunology/surgery members

ÅEach center: pathologist + clinician

ÅMembers: 54showed interest



Member Title Institution

Alexandre Loupy Nephrology Necker hospital, France

Michael Mengel Pathology University of Alberta, Canada

Surya V Seshan Pathology Weill Cornell Medicine, USA

Darshana Dadhania Nephrology Weill Cornell Medicine, USA

Ibrahim Batal Pathology Columbia University, USA

Marian C Clahsen-van Groningen Pathology Erasmus University Rotterdam, Netherlands

Patricia Campbell Immunology University of Alberta, Edmonton, Canada

Davis Massey Pathology Virginia Commonwealth University, USA

Alton B. "Brad" Farris Pathology Emory University Hospital, USA

Maarten Naesens Nephrology University Hospitals Leuven, Belgium

Adnan Sharif Nephrology University Hospitals Birmingham, UK

Ajda T Rowshani Nephrology Erasmus University Medical, Netherlands

Dana Baran Nephrology McGill University Hospital Centre, Canada

Maha Mohamed Nephrology Univ. of Wisconsin, USA

BassamAbu Jawdeh Nephrology Univ. of Cincinnati, USA

Gaurav Gupta Nephrology Virginia Commonwealth University, USA

Marco Delsante Pathology Johns Hopkins, USA

Lorraine Racusen Pathology Johns Hopkins, USA

Anke Schwarz Pathology Hannover Medical School, Germany

Michael Stokes Pathology Columbia University, USA

Nithya Krishnan Nephrology University Hospital (Coventry), UK

NasreenHasanMohamed Pathology King Fahad Specialist Hospital-Dammam, Saudi Arabia

Emanuele Cozzi Immunology University of Padua, Italy

David Rush Nephrology University of Manitoba, Winnipeg, Canada

Mark Haas Pathology Cedar s Sinai, USA

Ruth Sapir-Pichhadze Nephrology McGill University, Canada

Laurine Bow Immunology Yale, USA

Diana Taheri Pathology Isfahan University , Iran

Jason Kidd Nephrology Virginia Commonwealth University, USA

Lynn D Cornell Pathology Mayo Clinic, USA 

Tarek Alhamad Nephrology Wash. Univ. St.Louis, USA 

Kevin Wen Nephrology University of Alberta, Canada

Cuong Nguyen Nephrology Oklahoma, USA

MEMBERS



Previous meetings

ÅKickoff meeting: June 13, 2016; Boston, MA (ATC)

ÁStarting with IgA in native and transplant;followed by other GN

ÁMulti -centersô registry

ÁReports of the bx

ÅSecond meeting: November 17th, 2017; Chicago, IL (ASN)

ÁShare single centerôs data in redcap/other data entry system

ÁGrants for data entry and analysis

ÁEach center will have internal IRB



Main Questions
??????

ÅRecurrence rate of GN /Frequency of de novo GN?

ÅManifestations/characteristics of recurrence /de novo in the allograft in each 
of these glomerulopathies? 

ÅClinical and pathological characteristics of ñNATIVEò GN that can predict 
recurrence in the transplanted kidney?

ÅCharacteristics of the histological /clinical manifestation in ñALLOGRAFTò 
with predictive value for progression/graft survival?

ÅWhat do we need for diagnosis: Light microscopy/IF/EM/Markers?



GN in Native Kidney
Characterization Clinical 

Glomerulopathy PATHOLOGY CLINICAL FINDINGS

Native disease Light Microscopy:

Global glomerulosclerosis (%)

Segmental glomerulosclerosis (%)

Hyalinosis

Podocyte changes

Glomerular capillary walls 

Mesangial matrix expansion

Mesangial hypercellularity

Endocapillaryproliferation

Crescents

Karyorrhexis/ segmental necrotizing lesions 

Tubular injury

Tubulitis

Interstitial inflammation

% interstitial fibrosis

% Tubular atrophy

Arteriosclerosis (cv)

Arteriolar hyalinosis (ah)

IF:

EM: 

presence of deposits and distribution, 

Substructures

% of  podocyte foot process effacement

Demographics

Age of onset

Renal manifestations at onset

Renal function eGFR

Hematuria

Proteinuria, UPCR at time of onset 

Co-morbidities Diabetes, Hypertension at onset

Progression of the disease, time from onset to ESRD 

(eGFR, UPCR others)

Therapy for glomerulopathy



GN in Transplanted Kidney
Characterization Clinical 

Glomerulopathy PATHOLOGY CLINICAL FINDINGS

Post Transplant Light Microscopy:

Global glomerulosclerosis (%)

Segmental glomerulosclerosis (%)

Hyalinosis

Podocyte changes

Glomerular capillary walls 

Mesangial matrix expansion

Mesangial hypercellularity

Endocapillaryproliferation

Crescents

Karyorrhexis/ segmental necrotizing lesions 

Tubular injury

Tubulitis

Interstitial inflammation

% interstitial fibrosis

% Tubular atrophy

Arteriosclerosis (cv)

Arteriolar hyalinosis (ah)

IF:

EM: 

presence of deposits and distribution, 

Substructures

% of  podocyte foot process effacement

Type of donor (Live, Deceased, cPRA, HLA 

mismatches)

Desensitization

Induction

Maintenance immunosuppression

Rejection episodes and type of rejections pre- post 

recurrence 

Infections pre-post recurrence

Time of Onset of the pathological changes from 

transplantation

Renal function at onset of recurrence

Treatment of glomerulopathy

Effect of treatment

Resolution/persistence/progression in FU biopsies



Elements to be analyzed 

Elements Histology Clinical

Frequency Histological features at diagnosis Time of onset post transplant

Predictors Histological predictors Clinical predictors: Demographics,

Age, native dx, characteristics of the transplanted 

kidney (live/decease, HLA compatibility etc), eGFR, 

Hematuria, UPCR, therapy, episodes and types of 

rejection

Relation to native dx Comparison with histological features in the native 

kidney

Demographics, Age, native dx, eGFR, Hematuria, 

UPCR, therapy, Progression of the native dx

WORKING GROUP

Copy of Bx Report/Shared scan slides Clinical data of the centerôs cohort

Questionnaire 

Registry



THE HISTORY OF 
RECURRENT GLOMERULONEPHRITIS

"glomerulonephritis" AND "kidney transplantation" 
2737 publications



Earlier data--- recurrent MN 1960  



Earlier data--- recurrent MPGN 1970



Recurrent Glomerulonephritis After Renal Transplantation 1978
J Hamburger, J Crosnier, and L H Noel 

Annual Review of Medicine



2

DE NOVO COLLAPSING GLOMERULOPATHY IN RENAL ALLOGRAFTS

Meehan, Shane; Pascual, Manuel; Williams, Winn; Tolkoff-Rubin, Nina; Delmonico, Francis; 

Cosimi, A; Colvin, Robert

Transplantation. 65(9):1192-1197, May 15, 1998



RECURRENT AND DE NOVO GLOMERULAR DISEASE 
AFTER RENAL TRANSPLANTATION: A Report from Renal 

Allograft Disease Registry (RADR) 1999

HariharanS et al. Transplantation1999



RECURRENT AND DE NOVO GLOMERULAR DISEASE 
AFTER RENAL TRANSPLANTATION: A Report from Renal 

Allograft Disease Registry (RADR)

HariharanS et al. Transplantation1999



FSGS variants in patientsônative and transplant kidneys 

IJpelaaret al. JASN 2008;19:2219-2224



hΩ{ƘŀǳƎƘƴŜǎǎȅ Ŝǘ ŀƭΦ W!{b нлмс

Kidney Transplantation Outcomes across GN Subtypes in the 

United States



Kidney Transplantation Outcomes across GN Subtypes in the 
United States

hΩ{ƘŀǳƎƘƴŜǎǎȅ Ŝǘ ŀƭΦ W!{b нлмс



THE GOAL IS

NOT to Reinvent GN recurrence BUT To Connect ALL The Dots



Single Centerôs Experience 

ÅJohns Hopkins University: IgA, FSGS, MPGN, MN

ÅUniversity of Alberta

ÅVirginia Commonwealth University

ÅColombia

ÅWisconsin University 



IgA nephropathy--native 
Characterization Clinical 

IgA nephropathy PATHOLOGY CLINICAL FINDINGS

Native disease IgA deposits with no histological glomerular changes

IgA deposits with histological changes

Light Microscopy:

Global glomerulosclerosis (%)

Segmental glomerulosclerosis (%)

Hyalinosis

Podocyte changes

Glomerular capillary walls 

Mesangial matrix expansion

Mesangial hypercellularity

Endocapillaryproliferation

Crescents

Karyorrhexis/ segmental necrotizing lesions 

Tubular injury

Tubulitis

Interstitial inflammation

% interstitial fibrosis

% Tubular atrophy

Arteriosclerosis (cv)

Arteriolar hyalinosis (ah)

IF:

EM: 

presence of deposits and distribution, 

Substructures

% of  podocyte foot process effacement

Demographics

Age of onset

Renal manifestations at onset

Renal function eGFR

Hematuria

Proteinuria, UPCR at time of onset 

Co-morbidities Diabetes, Hypertension at onset

Progression of the disease, time from onset to ESRD (eGFR, 

UPCR others)

Therapy for glomerulopathy



IgA nephropathy--transplant
Ch Characterization Clinical 

IgA nephropathy PATHOLOGY CLINICAL FINDINGS

Post Transplant IgA deposits with no histological glomerular changes

IgA deposits with histological changes

Light Microscopy:

Global glomerulosclerosis (%)

Segmental glomerulosclerosis (%)

Hyalinosis

Podocyte changes

Glomerular capillary walls 

Mesangial matrix expansion

Mesangial hypercellularity

Endocapillaryproliferation

Crescents

Karyorrhexis/ segmental necrotizing lesions 

Tubular injury

Tubulitis

Interstitial inflammation

% interstitial fibrosis

% Tubular atrophy

Arteriosclerosis (cv)

Arteriolar hyalinosis (ah)

IF:

EM: 

presence of deposits and distribution, 

Substructures

% of  podocyte foot process effacement 

Type of donor (Live, Deceased, cPRA, HLA 

mismatches)

Desensitization

Induction

Maintenance immunosuppression

Rejection episodes and type of rejections pre- post 

recurrence 

Infections pre-post recurrence

Time of Onset of the pathological changes from 

transplantation

Renal function at onset of recurrence

Treatment of glomerulopathy

Effect of treatment

Resolution/persistence/progression in FU biopsies



IgA nephropathy--Elements to be analyzed 
Frequency Histological features at diagnosis Time of onset post transplant

Predictors Histological predictors Clinical predictors: Demographics,

Age, native dx, characteristics of the transplanted 

kidney (live/decease, HLA compatibility etc), eGFR, 

Hematuria, UPCR, therapy, episodes and types of 

rejection

Relation to native dx Comparison with histological features in the native 

kidney

Demographics, Age, native dx, eGFR, Hematuria, 

UPCR, therapy, Progression of the native dx

Correlation with FSGS FSGS associated with IgA; Podocyte injury Effect on UPC: more if FSGS lesions

De Novo IgA post transplant with no native IgA Time/Lab changes



IgA Nephropathy

Focal proliferative with fibrocellular crescent Focal proliferative GN with cellular crescent Crescent  - silver stain

IgA stain C3 2+ Fibrinogen ςstains the crescentic 
area

Mesangial electron-dense 
deposits



IgA Nephropathy, n=105 pts, 122 allografts 

Nijim S & Alachkar N. Transplant Proc2016

Clinical character istic Recur rent group (n=22) 

Al lografts (n=23) 

Non-recurrent group 

(n=82) 

Al lografts (n=99) 

P value 

Male (%) 18 (82) 48 (58) 0.07 

Mean age at diagnosis, years Ñ SD 29.4 Ñ 10.4 35.4 Ñ 14.3 0.11 

Time from diagnosis to ESRD 2.4 Ñ 3.3 5.0 Ñ 0.9 0.32 

Time from ESRD to transplant 1.4 Ñ 1.4 1.7 Ñ 1.6 0.64 

UPC at diagnosis, g/g Ñ SD 4.4 Ñ 0.07 4.1 Ñ 6.7 0.17 

Serum albumin at diagnosis, g/dL   4.3 Ñ 0.4 4.1 Ñ 0.6 NS 

Mean age at transplant, years  37.7 Ñ 2.3 44 Ñ 1.3 0.05 

Preemptive tr ansplant (%) 4 (17) 26 (26) 0.53 

   Deceased  5 40 0.11 

   Living related 12 31 0.07 

   Living unrelated 6 28 0.78 

Age at recur rence, years Ñ SD 44.3 Ñ 11.7 -  

Time to recur rence, years Ñ SD 6.75 Ñ 5.5 -  

Therapy after  transplant    

   ACEI /ARB (%) 14 (61) 31 (31) 0.002 

   Steroids (%) 17 (74) 84 (85) NS 

   Cyclophosphamide (%) 2 (9) 1 (1) NS 

Rejections (%)                                                      7 (30) 17 (17) 0.049 

recen t serum creatinine, mg/dL   2.7 Ñ 2.1 1.4 Ñ 0.8 0.0001 

Mean most recent UPC ratio, g/g  1.6 Ñ 1.9 0.3 Ñ 0.8 0.0004 

Graft failure (%) 13 (57) 10 (10) 0.0001 

Time to Graft Failure, years Ñ SD 6.5 Ñ 5.1 10.4 Ñ 7.5 <0.0001 

	

Parameters  Before 

recurrence 

At  recur rence Most recent p value 

Mean RBC/ hpf  Ñ SD N/A 27 Ñ 50 3 Ñ 5 0.18 

Mean UPC ratio, g/g Ñ 

SD 

N/A 2 Ñ 2.2 1.6 Ñ 1.9 0.76 

Mean serum 

creatinine, mg/dL  Ñ 

SD 

1.7 Ñ 0.8 2.9 Ñ 2.8 2.7 Ñ 2.1 0.06 

Mean eGFR 

mL /min/1.73 m2 Ñ SD 

49 Ñ 20.5 37 Ñ 22 32 Ñ 25 0.04 

 

	



ÅGraft loss was attributed to recurrent IgA nephropathy if the renal
allograft biopsy at the time of clinical graft failure demonstrated 
diffuse mesangialproliferation and glomerular sclerosis due to IgA 
deposits

IgA Nephropathy, n=105 pts, 122 allografts 



RISK FACTORS OF RECURRENCE AND GRAFT SURVIVAL (n=62; with follow up of 
>6 years)  

Nijim S & Alachkar N. Transplant Proc2016



518

151

600

796

297

528

503

Causes of ESRD in transplanted patients from Jan 2000 to Nov 2016

(Total Tx 3393)

Primary GN Renal involvement in systemic diseases DM HTN ADPKD OTHER UNKNOWN
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Glomerular Changes IgA recurrence

Normal+IgA Crescentic FSGS+IgA M ± E



0

0.5

1

1.5

2

2.5

3

t v i ti g ptc C4d mm ci ct ah cv cg

Banff

Normal+IgA Mean M ± E Mean FSGS+IgA Mean Crescentic Mean



0

0.5

1

1.5

2

2.5

3

ti

Banff ti

Normal+IgA mean M ± E mean FSGS+IgA mean Crescentic mean



0%

5%

10%

15%

20%

25%

30%

35%

40%

IFTA %

IFTA %

Normal+IgA mean M ± E mean FSGS+IgA mean Crescentic mean



0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

GS%

Global Glomerulosclerosis (GS) %

Normal+IgA mean M ± E mean FSGS+IgA mean Crescentic mean



Months from transplant 
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Early findings of FSGS

ÅPodocytes injury: focal detachment from the GBM

ÅPodocytes loose their adhesive phenotype in early FSGS, which may 
contribute to the detachment of podocytes from the GBM

KemenyE et al. Clin Nephrol. 1995 Feb;43(2):71-83 



Retrospective Data, n=25

Å9 recurrent FSGS had histopathological data available on their primary 
FSGS: 

Å3 had collapsing, 2 tip, and 4 classic (NOS) 

Å4 had histopathological data also available at the time of recurrence: 3 
had concordant FSGS variants, and 1 had primary classic FSGS, had 
recurrent collapsing FSGS post transplant

Alachkar et al. Transplantation 2013



Retrospective Data, n=25

Å24 had bx at time of post-transplant FSGS diagnosis

Å6 had histopathological changes consistent with FSGS on light 
microscopy (two with classic FSGS, one with tip and collapsing 
variant, two with collapsing variant and one with perihilar variants) 

Å18 did not have any FSGS changes on light microscopy

ÅFoot process effacement 13% - 100%

Alachkar et al. Transplantation 2013



Histopathologi c changes befor e and after  therapy

Biopsy taken 10 months after kidney transplantation from a patient with recurrent FSGS shows segmental

glomerular sclerosis changes on light microscopy (arrow) before treatment (A) that did not change (arrow)

after therapy (B). Electron microscopy (power of 3000) showed moderate (arrow) podocyte foot process

PubMed Central, Figure 2: Transplantation. 2013 Oct 15; 96(7):... http://www-ncbi-nlm-nih-gov.ezp.welch.jhmi.edu/pmc/articles...

2 of 3 2/6/16, 5:11 PM

Pathological Changes of post transplant FSGS



Foot processes effacementRecovery of podocyte effacement 
after therapy

Changes in podocyte effacement after therapy with PP+Rituximab

Alachkar et al. Transplantation 2013

Resolution of effacement after therapy

suPAR levels higher in severe 

(Ó75%) vs mild (Ò25%) podocyte 

effacement (13,030 vs. 4,806 

pg/ml; P=0.03) 

Decrease suPAR level after therapy



Plasma suPAR correlations with FSGS lesions in IgA

FSGS lesions in IgA nephropathy

Guoet al. PLOS ONE.2015



rFSGS prospective data, n=66

ÅSerum samples, clinical data and biopsy results

ÅRecurrence: 38 patients (59%), 2 de novo 

ÅMedian time to recurrence 1.25 mos(1 day- 30 mos)

ÅMean UPC at recurrence: 5.81 g/g (2.1-17 g/g)



OUR OUTCOME


