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Renal Function in Newly Diagnosed 
MM Patients 
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Renal impairment increases with more 
advanced disease 
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Renal Pathologies in Myeloma Patients 
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Risk of Cast Nephrology by sFLC level 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

0-50 51-100 101-200 201-500 > 500

%
 P

a
ti

e
n

t

sFLC (mg/dL)

Leung et al. Kidney Int 2008 

Yadav et al. BMC Nephrol 2018 



Rajkumar et al. Lancet Oncol 2014 



Monoclonal FLC and Cast Nephropathy 
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Winearls. Kidney Int, 1995 
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Relationship between serum FLC and 
serum creatinine 

Lambda FLC 

Serum creatinine 



Clonal tiding 

Keats et al. Blood 2012 



Light Chain Cast Nephropathy 



Renal biopsy of patients with multiple 
myeloma 

Nasr et al. Am J Kidney Dis 2012 



Leung et al. CJASN 2012 



Impact of Renal Impairment on Overall 
Survival 

Blade et al. Arch Int Med 1998 



Terpos et al. Euro J Hematol 2013 



Reversing Renal Impairment Improves 
Overall Survival 

Blade et al. Arch Int Med 1998 

Knudsen et al. Eur J Haematol. 2000 



Reule et al. JASN 2016 



Dimopoulos et al. JCO 2010 



Renal Response by Hematologic 
Response 

•Final eGFR by 
hematologic response 

–>VGPR – 59.5 ml/min/1.73m2 

–PR/MR – 38.9 ml/min/1.73m2 

–SD/PD – 16.8 ml/min/1.73m2 

Ludwig et al. JCO. 2010 



Improvement of acute renal function in patients with MM 
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> 50% reduction

< 50% reduction > 50% reduction in 
the involved sFLC 

Cast nephropathy  

p = 0.05 

Leung et al. Kidney Int 2008 



Probability of Renal Response by Depth and Speed 
of sFLC Reduction 

Hutchison et al. J Am Soc Nephrol 2011 



Why is early reduction of FLC 
important for renal recovery?  

Herrera et al. Arch Pathol Lab Med. 2004 

MCP-1 



Signal Pathway induced by Free Light 
Chains 

Sanders et al. Blood 2011 

bortezomib 



Bortezomib 
 

Mateo & San Miguel. Best Prac & Res Clin Haemat. 2007 

http://upload.wikimedia.org/wikipedia/commons/e/ea/Bortezomib.svg


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 





Scheid et al. Haematologic 2014 



Tosi et al.Biol Bone Marrow Transplant 2010 



Govsalves et al. Blood Cancer J 2015 



Lenalidomide and Dexamethasone in 
Patients with Renal Impairment 

•MM-009 and MM-010 
–RD vs D 

–353 patients randomized to RD 

–Renal function calculated by Cockcroft Gault equation 

–Scr cutoff for the studies was < 2.5 mg/dl 

–Treatment 

•Median dose for patient with CrCl > 30 ml/min = 25 mg/d  

•Median dose for patient with CrCl < 30 ml/min = 15 mg/d  

 

Dimopoulos et al. Cancer 2010 



Dimopoulos et al. Cancer 2010 



Toxicity of RD in Renally Impaired 
Patients 

Dimopoulos et al. Cancer 2010 



Dimopoulos et al. Leukemia 2103 



Factors associated with a major renal 
response 

Dimopoulos et al. Leukemia 2103 



Scheid  et al. Haematologica 2014 

Patients with high serum 
creatinine 

PAD vs VAD 



Gonsalves et al. Blood Cancer J 2015 

6 months landmark Overall survival 



Plasmapheresis 

3 randomized trials 



Zucchelli Study 

•Randomized Trial 

-29 patients 

-Methylprednisolone and cyclophosphamide 

-2 to 5 L/d of NS or sodium bicarbonate 

-500 mg to 1500 mg of furosemide 

-17 patients had renal biopsies 

-15 received 5 PLEX (more if necessary) 

-14 dialysis dependent 

 
Zucchelli et al. Kidney Int 1988 



Results 

Control Group 
2 recovered enough renal 
function to stop dialysis 

3 died within the first month of 
study 

2 more died during the second 
month 

 

PLEX 
11/13 dialysis dependent 
patients recovered renal 
function 

Renal recovery period ranged 
from 9 to 34 days 

1 died within 2 months of study 

 



Johnson’s Study 

21 patients 

Melphalan & Prednisone 

½ NS with HCO3
-  

Furosemide to achieve urine output of 100 cc/h 

Renal biopsy was performed on 16 patients 

Randomization 

Control – 10 

PLEX – 11 

 
Johnson et al. Renal Failure 1990 



Results 

Improvement in renal function 
Control – 5  

PLEX – 7 

Patients who were chemo-responsive were more likely to have 
improvement in renal function 

Of the 12 patients on HD, only patients (3) who received PLEX were 
able to discontinue dialysis 

Patients with lower histologic score were more likely to recover renal 
function 

No differences in survival was noted between the 2 
groups 



Multicenter prospective trial 
Chemo: VAD vs M&P 

104 Patients  
7 patients withdrew from the study 
3 withdrew from the study 

2 patients in each arm were lost to F/U 

58 PLEX :39 Control 

Composite outcome 
Death, Dialysis, eGFR < 30 ml/min/1.73m2 



Results 

  Control PLEX 
Age 61.3 65.2 

Initial Scr (mg/dL) 5.21 4.78 

Durie-Salmon IIIb  43.6%   41.4% 

Composite outcome  69.2% 57.9% 

Death at 6 months 33.3% 32.8% 

Discontinued dialysis 38.6% 41.6% 

eGFR at 6 months (ml/min/1.73m2) 30.2 31.4 

 

 

 



Conclusion 



Problems with Clark’s study 

Renal biopsy rate was low 

Serum free light chain was not used to measure 
response 



Ecotiere et al. NDT 2016 
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> 50% < 50%  6 Non-responders 

3 - LCDD  

1 – DN/ATN 

1 – CN precipitated 
by iv contrast 1 
month earlier 

1 – CN with atypical 
tubulointerstitial 
nephritis and fibrosis 

 3 Responders 

 1 AL 

 1 LCDD 

 1 not biopsied 

 

p = 0.05 



Hutchison et al. JASN 2007 



Hutchison et al. CJASN 2009 



MYRE Trial 

Bridoux et al. JAMA 2017 



EuLITE trial 

Hutchison et al. Lancet Haematol 2019 



Difference in Overall Survival between 
MYRE and EuLITE 

Hutchison et al. Lancet Haematol 2019 

Bridoux et al. JAMA 2017 

MYRE EuLITE 



Hematologic Responses between 
EuLITE and MYRE 

≥VGPR EuLITE MYRE 

3 months 

    HCO 60.9% 

    Conventional 43.7% 

6 months 

    HCO 37% 69.6%* 

    Conventional 62% 47.9% 

12 months 

    HCO  35% 

    Conventional 62%* 

* P < 0.05 

Hutchison et al. Lancet Haematol 2019 

Bridoux et al. JAMA 2017 



Prescription of the Therapy 

MYRE EuLITE 

Chemotherapy VD*/VCD BDD 

HCO Dialyzer 2.1 m2 Theralite Gambro Two 1.1 m2 Baxter Gambro 
HCO 1100 

Frequency of dialysis 5h x 8 sessions first 10 days  
then 3x/ week 

6h day 0 
8h days 2,3, 5-7, 9, 10 

 then 6 h 3x/week 

Penicillin Prophylaxis No 

Cotrimazole Prophylaxis 480 mg 3x/week 

Albumin 20 g 60 g 

Hutchison et al. Lancet Haematol 2019 

Bridoux et al. JAMA 2017 

* First 3 cycles 



Adverse events between EuLITE and 
MYRE 

Hutchison et al. Lancet Haematol 2019 

RR – 4.64 
95% CI1.42 – 15.20   

P = 0.008 



Difference in Early Survival 
between MYRE and EuLITE 

Hutchison et al. Lancet Haematol 2019 

Bridoux et al. JAMA 2017 

MYRE EuLITE 



Early Mortality in Myeloma Patients with Renal Failure 

Bridoux et al. JAMA 2017; Ludwig et al. JCO  2010; Dimopoulos et al. Blood Cancer J 2017; Scheid et al. Haematologica 2014 



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 



Thank you for your attention 
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