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Case #1

• 08/2003
• 35 yo female presents with edema and hypertension

• Scr was 0.8 mg/dl (70 μmol/L)

• Proteinuria 10 g/d

• 09/2003
• Renal biopsy was performed

• Membranoproliferative glomerulonephritis 



Membranoproliferative glomerulonephritis with IgA 
lambda deposits with paracrystalline substructures

IgA2IgA1

λIgA

Soares et al.  Am J Kidney Dis 2006



Hematologic evaluation

• SPEP – negative

• Serum/urine IFE – negative

• Bone marrow biopsy – no features of clonal proliferation



Disease course of a patient with MPGN with IgAλ
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Proteinuria…
Scr (mg/dl)

CTD
CyP

BM Bx (-)

MMF

Rituximab 

CyP
Tacrolimus 

dexamethasone

Acalculous

cholecystitis



• 8/2003 nephrotic syndrome

• 6/2008 ESRD

• 6/2011 Living donor kidney Tx Monoclonal 
IgA detected pretransplant

• 12/2011 Scr 1.4 mg/dl (123 μmol/L)
• Proteinuria 1.7 g/d

• SPEP and UPEP – IgA

• Serum FLC:  = 12.3 mg/L, = 8.65 mg/L, ratio = 
1.43

• Kidney biopsy – recurrent proliferative GN with 
IgA deposits

• Bone marrow biopsy – 30%  light chain 
restricted PC

• 1/2012 Scr 3.3 mg/dl (290 μmol/L)

Herrmann et al. Clin Nephrol 2014



Question

Why was rituximab ineffective in this patient?

A. The dose of rituximab was inadequate 

B. Rituximab is ineffective in PGNMID

C. Rituximab is less effective after cyclophosphamide

D. All of the above

E. None of the above



Old Paradigm in the Treatment of Kidney Diseases

Histology Disease Treatment

Membranous nephropathy     Rituximab















Beck et al. JASN 2011



The Relationship between Hematologic and 
Renal Response

Leung et al. Haematologica 2013



Pattern of expression of CD19 and CD20 antigens during 

B-cell development and associated malignancies. 

Veronique Blanc et al. Clin Cancer Res 2011;17:6448-6458

©2011 by American Association for Cancer Research



Barbari et al. Exp and Clin Transplant 2017



Clone directed therapy

Gumber et al. Kidney Int 2018

Chauvet et al.  Blood  2017



Gumber et al. Kidney Int 2018



Rates of Clonal Detection 

Bhutani et al. Mayo Clinic Proc 2015



Clones involved in PGNMID

Clone detection 17%

• Plasma cell – 50%

• CD20+ - 30%

• CD20+CD38+ – 20%

Bhutani et al. Mayo Clinic Proc 2015



Gumber et al. Kidney Int 2018



Challenges with treating PGNMID

• No monoclonal protein (70-80%)
• Hematologic response cannot be assessed 

• Need to rely on renal response



Delay Between Anti-PLA2R Titer and Disease Activity

Francis et al. AJKD 2016



Renal Response after ASCT

Leung et al. AJKD 2005



Challenges with treating PGNMID

• No monoclonal protein (70-80%)
• Hematologic response cannot be assessed 

• Need to rely on renal response

• Lack of clone (>80%)
• Which clone to target?

• Lack of renal response

• Was the wrong clone targeted?

• Was the right clone targeted but treatment was not effective?

• Hematologic response was achieved but there is no renal response?



Treatment course

RCP

PLEx

RCP

PLEx
CyBorD

PLEx

d/cd

PLEx



Challenges with treating PGNMID

• No monoclonal protein (70-80%)
• Hematologic response cannot be assessed 

• Need to rely on renal response

• Lack of clone (>80%)
• Which clone to target?

• Lack of renal response

• Was the wrong clone targeted?

• Was the right clone targeted but treatment was not effective?

• Hematologic response was achieved but there is no renal response?



Case #2

• 26 yo female
PMH

2003 - AML in complete remission

2012 - nephrotic syndrome – C3 GN after URI

- Rx with prednisone/ ACTH/ Rituximab x 3 doses → ESRD

2016 - February – LRD kidney transplant

- June – PGNMID in the kidney allograft

- Rituximab/ cyclophosphamide/ PLEx

- December – ESRD

2017 – November – Rituximab x 2

2018 – March 01 – second LRD kidney transplant

- April 26 proteinuria detected. Allograft biopsy PGNMID





Renal allograft survival of allografts with PGNMID

2 patients who lost their graft had a second kidney transplant 

and PGNMID recurred within 4 months of the second transplant

Said et al.  Kidney Int 2018

Recurrence rate = 89%



Proteinuria

Kidney 

biopsy

CyBorD

Kidney 

transplant

Rituximab



Case #2 cont

2018 – Hematologic evaluation 

serum/urine immunofixation negative

bone marrow biopsy/ peripheral blood flow cytometry - negative

– May – CyBorD x 3.5 cycles

- November – abdominal pain and acute kidney injury  → allograft pyelonephritis 



Challenges with treating PGNMID

• No monoclonal protein (70-80%)
• Hematologic response cannot be assessed 

• Need to rely on renal response

• Lack of clone (>80%)
• Which clone to target?

• Lack of renal response

• Was the wrong clone targeted?

• Was the right clone targeted but treatment was not effective?

• Hematologic response was achieved but there is no renal response?



Patient #1 

• 62 yo male was found to have progressive kidney disease.  
• Creatinine increased from 1.1 mg/dl to 2.5 in 26 months

• Proteinuria = 10 g/d

• Renal biopsy (09/07)
• Type I MPGN

• Diffuse granular 1+ staining of  glomeruli for IgM, and no staining of glomeruli for IgA, kappa light  chain, 
fibrinogen, or albumin

• Immunofluorescence staining is performed on an outside frozen block  for IgG subclasses.  The glomeruli 
show 3+ granular mesangial and  capillary loop staining for IgG1 and negative staining for IgG2,  IgG3, and 
IgG4.  The staining pattern is compatible with a  membranoproliferative glomerulonephritis with monoclonal 
IgG1 lambda  deposition. 



Hematologic evaluation

• SPEP – negative

• Serum IFE – IgG lambda

• FLC
• Kappa – 5.12

• Lambda – 3.68

• Ratio – 1.39

• Bone marrow – 10% involvement of chronic lymphocytic leukemia

• Rituximab 1 cycle was given
• Serum IFE became negative



Treatment course

• Minimal response to rituximab

• Progressed to ESRD 4 months after rituximab

• 4/23/13
• Serum IFE remains negative

• Underwent DD kidney transplant 

• Time 0 biopsy severe acute tubular injury

• 8/12/13
• Scr = 1.3 mg/dl

• Proteinuria 61 mg/d

• FLC

• Kappa – 1.27

• Lambda – 1.09

• Ratio – 1.17



Posttransplant course continues

• Renal allograft biopsy
• 1) Recurrent proliferative  glomerulonephritis with monoclonal IgG deposits

• 2)  Transplant arteriopathy.  (Banff:  mm0, g0, t0, i0, v0, cg0, ct0,  ci0, cv2, cvi1, ahi1, ptc0, C4d0, ti0). 

• Flow cytometry
• A small lambda light chain restricted B-cell clone, consistent with CLL

• Treatment (01/14)
• Rituximab

• Cyclophosphamide

• Prednisone

• 04/16
• Scr = 1.4 mg/dl

• Proteinuria = 64 mg/d



Chauvet et al.  Blood  2017



Bochtler et al. J Clin Oncol 2015



Muchtar et al. Leukemia 2017

bortezomib

IMiD

SCT



Leung et al. Haematologica 2018
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Challenges with treating PGNMID

• No monoclonal protein (70-80%)
• No hematologic markers to follow

• Need to rely on renal response

• Lack of clone (>80%)
• Which clone to target?

• Lack of renal response

• Was the wrong clone targeted?

• Was the right clone targeted but treatment was not effective?

• Hematologic response was achieved but there is no renal response?
• The point of no return



Kourelis et al. Am J Hematol 2016



Rezk et al. Kidney Int 2017



Treatment Duration and Durability of Response

• Treatment duration (cycles)

• Cohen (bortezomib based) - 4.5 (3 – 6)

• Ziogas (Vd/VCD) - 5 (4 – 6)

• Duration of response

• Cohen – after achieving a VGPR with bortezomib based 
treatment, median time to progression – 8.8 years

• Kourelis – time to hematologic progression was 55 m in 
patients with VGPR or better vs 23 months in those with < 
VGPR.

• Maintenance therapy is usually not required 
unless the patient has a history of relapse

Cohen et al.  Kidney Int 2015

Ziogas et al. Leukemia Lymphoma 2016

Kourelis et al. Am J Hematol 2016



Lee et al. Mediterranean J Hematol and Inf Disease 2019

CyBorD

CyBorD

Bortezomib maintenance



Antibody mediated cellular toxicity of daratumumab

Niels  et al. Blood 2016



Open label Daratumumab



Barnidge et al. J Proteome Res 2014



Single IgG kappa Patient over 7 years

Murray et al. The XIVth International Symposium on Amyloidosis 2014



Detection of multiple monoclonal IgG lambda clones



Serum immunofixation



IgM lambda and IgM kappa peaks on Mass-Fix



Treatment Algorithm 
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Thank you for your attention

Questions


