
Nelson Leung, MD
Professor of Medicine
Mayo Clinic Rochester

Light Chain Cast Nephropathy: Beyond Plex 
(CAR-T, Bispecific)



Disclosures

• Consultant: Omeros, Lilly

• Speaker’s Bureau:

• Grant/Research Support: Omeros

• Stock Shareholder: AbbVie

• Honoraria:

• Full-time/Part-Time Employee:

• Other:



Learning objectives

• Review the pathogenesis of light chain cast nephropathy

• Examine previous treatments of light chain cast nephropathy

• Discuss the potential of new immunotherapies in myeloma for 
light chain cast nephropathy
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Dr. Henry Bence Jones

• 1843- Thomas Alexander McBean – age 42

• Fatigue

• Body linen was stiffened by his urine

• Atraumatic severe back pain

• Dr. William Macintyre – initially saw the patient

• Dr. Thomas Watson - boiled the urine

• Dr. Bence Jones 

• hydrated deutoxide of albumin (BJP)

• 67 g/d

Steensma and Kyle.  A History of the Kidney in Plasma Cell Disorder. Contrib Nephrol 2007 
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Bence Jones Proteinuria

• Initially thought to be benign

• In 1909, Alfred von Decastello described plugging of the 
kidney by amorphous substance in a multiple myeloma 
patient

• 1n 1945, the term cast nephropathy was first used by Oliver 
and replaced the earlier term myeloma kidney

Steensma and Kyle.  A History of the Kidney in Plasma Cell Disorder. Contrib Nephrol 2007 
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Weiss et al. Kidney Int 1981
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Urinary protein in light chain cast nephropathy

Weiss et al. Kidney Int 1981

BJP
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Light chain cast nephropathy

• Distal tubular obstruction at a 
concentration dependent fashion

• Cast consisted of light chain and 
Tamm Horsfall protein 

• Rate of obstruction was influenced 
by extracellular fluid status, 
electrolyte concentrations, enhanced 
by furosemide and inhibited by 
colchicine through interaction with 
Tamm-Horsfall protein

Sanders and Booker. JCI 1991
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Mapping of the binding site of the immunoglobulin 
light chain 

Ying and Sanders. Am J Pathol 2001
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Cyclic peptide that inhibits light chain cast 
nephropathy

Leung. JCI 2012
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Incidence of acute 
kidney injury in NDMM

Blade et al. Arch Int Med 1998, 
Knudsen et al. Eur J Haematol 
2000, 

Courant et al. Blood Cancer J. 
2015,

Terpos et al. Euro J Haematol 
2013, 

Gonsalves et al. Blood Cancer 
J. 2015

Kleber et al. Euro J Haematol 
2009, 

Ho et al. Clin Lymph Myeloma 
Leuk 2019.

(Scr) > 1.4 mg/dl: 16% - 31% 

Scr > 2 mg/dl: 16% - 22% 

eGFR < 60 ml/min/1.73 m2: 36% to 45% 

eGFR < 30 ml/min/1.73 m2: 12% to 17% 

IMWG criteria (Scr > 2 mg/dl or eGFR < 40): 
24.6% 

Dialysis:12.9% (6% - 8%)
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Survival of Myeloma Patients by Renal 
Function

Knudsen et al. Eur J Haematol. 2000; Blade et al. Arch Int Med 1998

Scr < 1.49, 1.5 – 2.27, >2.27 mg/dL Scr > 2.0 mg/dL
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Improvement of Renal Recovery is Associated with Better 
Survival in Myeloma Patients

Blade et al. Arch Int Med 1998



©2020 MFMER  |  WF308511-14

Risk of AKI and Cast Nephrology by sFLC level

Leung et al. Kidney Int 2008; Yadav et al. BMC Nephrol 2018
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Urinary FLC excretion and acute kidney injury

Drayson et al. Blood 2006
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Urinary Albumin Excretion

Leung et al. CJASN 2012
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Diagnosis of LCCN

• Gold standard is kidney biopsy

• LCCN can be assumed if

• Involved FLC > 50

• < 10% albuminuria especially with urine M spike if > 200 
mg/d

Rajkumar et al. Lancet Oncol 2014; Visram et al. Leukemia 2002
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Recovery of renal function in light chain cast 
nephropathy is dependent on FLC reduction

Leung et al. Kidney Int 2008; Hutchison et al. J Am Soc Nephrol 2011



©2020 MFMER  |  WF308511-19

Probability of Renal Response by Depth and 
Speed of sFLC Reduction

Hutchison et al. J Am Soc Nephrol 2011 
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Factors the predicts renal response

Bridoux et al. JCO 2020
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First use of PLEX in MM

• 29 yo male

• Scr = 13.8 mg/dL

• Melphalan alone

• Patient discontinued dialysis and return to work after 9 
months

Feest et al. BMJ 1976



©2020 MFMER  |  WF308511-22

Results of Plasma Exchange Trials

Zucchelli Johnson Clark Behrens

Patients 29 21 104 78

Biopsy 58.6% 76% few unknown

Dialysis 82.8% 57.1% 27.9% 61.5%

PLEX 5 daily, 7, 10 3x/wk 5-7/10 day 7/ 14 days

Chemo CTX methylpred MP VAD VAD

Renal response 84.6% v 18.2% 63.6% v 50% 57.9% v 69.2% unknown 

Dialysis ind 84.6% v 18.2% 42.8% v 0 66.7% vs 50% 44.7% vs 52.5%

Hem response decreased BJP decreased BJP not mentioned not mentioned

Johnson et al. Arc Int Med 1990; Clark et al. Ann Int Med 2007

Zucchelli et al. Kidney Int 1988, Behrens et al. eHaem 2023
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Hutchison et al. JASN 2007

Pore size - 

50 kd
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MYRE Trial

Bridoux et al. JAMA 2017

p = 0.42

p = 0.04
p = 0.02
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EuLITE trial

Hutchison et al. Lancet Haematol 2019
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Hematologic responses in the HCO trials

Hutchison et al. Lancet Haematol 2019

Bridoux et al. JAMA 2017

EuLITE MYRE
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Adverse events in EuLITE

Hutchison et al. Lancet Haematol 2019
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VISTA
MP vs VMP 

 VMP   MP

 Normal  RI Normal  RI

ISS III 21%  62% 22%  54%

   30 ml/min   84%   80%

Overall Response 72%  68% 29%  46%

    CR 30%  31% 3%  5%

   30 ml/min   37%   13%

First response 1.4m  1.0m 4.9m  3.4m

Median TTP NE  19.9m 18.0m  16.1m

Median OS NE  NE NE  31.9m

* Serum Cr  2.0 mg/dL

Dimopoulos et al. JCO 2009
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Phase II Trial with bortezomib doxorubicin 
dexamethasone in patients with acute renal failure

• Inclusion criteria
• eGFR < 60 ml/min/1.73m2

• ARF must occurred <4 weeks

• Treatment
• Bortezomib 1.3 mg/m2 on Day 1,4,8,11

• Doxorubicin 9 mg/m2 Day 1,4,8,11

• Dexamethasone 40 mg on Day 1,4,8,11

• After first 5 patients, doxorubicin was 
given only on Day 1 and 4 and 
bortezomib was reduced to 1.0 mg/m2

Ludwig et al. JCO. 2010
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Scheid  et al. Haematologica 2014

Patients with high serum 

creatinine

Bortezomib Adriamycin 

dexamethasone (PAD) 

 vs Vincristine Adriamycin 

dexamethasone (VAD)
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Bridoux  et al. JCO 2020
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Hematologic and renal response

BD CBD

3m Hem Response 78.3% 77.2%

VGPR/CR (3m) 39.1% 51.1%

VGPR/CR (6m) 46.8% 53.3%

After cycle 1

iFLC reduction 86% 88%

<500 mg/L 75.0% 72.8%

TTNT 7m 11.5m

Renal response (3m) 44.6% 51.1%

Renal response (6m) 55.4% 60.9%

Renal response (12m) 53.9% 57.3%

Bridoux  et al. JCO 2020
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Studies Pts OR ≥VGPR early deaths
Moreau ≤65

  VCD  83.4% 56.2% 1.7% 

  VTD  92.3% 66.3% 1.2% 

Moreau ≤65

  VD  77% 36% 0% 

  vtD  90% 49% 0%

Mai ≤70   

  VCD  78.1% (79.5%) 37.0% (59%) 0.4% 

  BDD  72.1% (59.5% 34.3% (43.2%) 2.4%

HOVON 65 ≤65

  VAD  54% (64%) 14% (40%) 8.8%

  BDD  78% (86%) 42% (78%) 5.6%

Bridoux AKI (60 – 74)

  VD  78.3% 39.1% 2.2%/9.8% 

  VCD  77.2% 51.1% 6.5%/10.9%

Bridoux  et al. JCO 2020; Mai et al. Leukemia 2015; Moreau et al. Blood 2011; Moreau et al. Blood 2016; 

Scheid et al. Haematologica 2014; Sonneveld et al. JCO 2012
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Survival of myeloma with renal impairment remains 
inferior despite novel agents

Bridoux  et al. JCO 2020; Sonneveld et al. JCO 2012



©2020 MFMER  |  WF308511-35

Not all novel agents are the same when it comes to 
renally impaired patients

Dimopoulos et al. Leukemia 2013

thalidomide bortezomib lenalidomide
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GRIFFIN (VRD vs DaraVRD)

Voorhees et al.  Lancet Hematol 2022
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Moore et al.  Clin Lymphoma, Myeloma & Leukemia 2020
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ASCO 2024 POSTER 7554
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• DaraVCD – 11, DaraVD – 9

• All patients had ≥ 50% FLC 
reduction with a median of 3 days

• Median time to FLC ≤ 500 mg/L 
was 14.5 days

• ≥≥VGPR – 90%

• Renal response at 3m = 85%

• At 3m 4 of 9 and at 12m 6 of 9 
achieved dialysis independence

Kim et al.  Blood Adv 2025
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Beyond Novel Agents

1. Antibody conjugate

2. CAR-T cell therapy

3. Bispecific antibodies 
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Antibody conjugate: Belantamab

• Targets BCMA

• FDA approved in 2025 for RRMM 
with bortezomib dexamethasone

• DREAMM-7  BeVd vs DVd

• PFS – 31.3m vs 10.4m

• Toxicity

• Ocular toxicity (keratopathy) – 
92%

• Grade 3/4 – 77% requiring 
dosing reduction

Hungria et al.  Blood Adv 2025
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Belantamab in Renal Impairment or LCCN

• Renal impairment

• DREAMM-2
• Patients with eGFR > 30 ml/min/1.73 m2 were allowed

• 5 patients had eGFR between 15 and 30

• No differences in response or AE

• Lower eGFR is being explored in DREAMM-12

• LCCN

• No data

Lonial et al.  Lancet 2020
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Bispecific antibodies

• BCMA

• Teclistamab

• Elranatamab 

• Linvoseltamab

• GPRC5D

• Talquetamab

• FcRL5

• Cevostamab (in trial)

• Trispecific antibodies

• In development
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Renal impairment and LCCN (BCMA)

• Teclistamab

• 384 patients with CrCl < 40

• 5% were dialysis dependent

• Adverse events

• CRS: 51% v 59%, p = NS

• ICANS: 16% v 15%, NS

• Infections: 33% v 46%,p =  
0.06

• Dialysis

• CRS – 56%

• ICANS – 17%

• Elranatamab 

• Safe in dialysis (case reports)

• Ogiya et al. Ann of Hem 2025

• Van de Wyngaert et al. Clin 
Hem Int 2024

• Linvoseltamab 

• No information

• LCCN

• No data

Dima et al.  Blood Adv 2025
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AKI with Teclistamab

• 34 patients treated with Teclistamab vs 30 with CAR T

• AKI 

• Teclistamab – 22%

• CAR T – 13%

• AKI stages

• 1 – n = 6

• 2 − n = 3

• 3 − n = 1

• No association with CRS

Charkviani et al.  NDT 2025
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Rapid response with Teclistamab 

VGPR or better – 58.8%

Median time to first response – 1.2 m

Median time to best response – 3.8 m

Moreau et al.  NEJM 2022
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Renal impairment (GPRC5D)

• Single center study 

• No RI = 24 

• RI = 12 patients, 5 were on 
dialysis

• AE

• CRS – 66.7% both groups

• ≥ grade 3 – 8.3% both groups

• ICANS – 16.7% RI vs 20.8% 

• Bacterial infections – 8.3% RI vs 
16.7% 

• Dysgeusia – 83% both groups

• Skin – 75% RI vs 58.3% 

• Nail – 83.3% RI vs 54.2%

Ali et al.  Blood Cancer J 2026
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CAR T cell therapy approved for relapsed or refractory 
MM
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Fludarabine

• Required for lymphodepletion

• No dosing recommendation for patients with eGFR < 30

• No patients were enrolled in the clinical trial with poor kidney 
function or dialysis dependent
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Lymphodepletion Protocol for Dialysis Dependent 
Patients Undergoing CAR T

No recommendation 

for patients < 30 not 

on dialysis
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Timeline for CAR T therapy

CAR –T cell therapy 

currently is not a good 

option for LCCN
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In Vivo CAR-T 
No LD chemotherapy

No manufacturing time delay

Xu et al.  The Lancet  2025
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Potential Future Therapy

• Cyclized Peptide

• Targets the binding site on 
THP 

• Coadministration of CCP with 
FLC prevents the 
development of acute kidney 
injury

• Reversal of kidney injury with 
CCP is observed up to 4 
hours after injection of FLC

Ying et al. J Clin Invest 2012 

Leung. J Clin Invest 2012
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Take home messages

• Light chain cast nephropathy is a consequence of high 
tumor burden from multiple myeloma

• Rapid and sustained reduction of the involved free light 
chain is essential for recovery of kidney function from light 
chain cast nephropathy

• Despite extremely effective therapies for multiple myeloma, 
treatment for light chain cast nephropathy remains an unmet 
need.
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