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Multiple Myeloma – a cancer of plasma cells

Local Effects Systemic effects including the kidney
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Paraprotein-related kidney disease

conventional haematological criteria 
for treatment

examples include

Myeloma
AL amyloid

Waldenstroms

no established haematological 
criteria for treatment 

Diseases caused by a nephrotoxic monoclonal protein

MGRS
Monoclonal Gammopathy of 

Renal Significance

examples include

LCDD
Fibrillary GN

MPGN with MG 6

Some key points in para-protein related kidney disease

• Consider in unexplained intrinsic renal disease

• The standard screen is sFLC/UPEP and SPEP

• Can be time-critical (e.g. AKI in myeloma)

• Novel chemotherapy agents are transforming outcomes
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To understand the involvement of the kidney in paraprotein-
related disease remember: B cell lineage; excess clonal Ig

production; renal clearance of light chains

Kappa Lambda

The physico-chemical characteristics of FLC are 
often directly responsible for the renal phenotype

Lambda

- Dimeric
- 50kd
- 20% renal clearance
- 4-6 hr serum half life

Kappa

- Monomeric
- 25 kd
- 40% renal clearance
- 2-3 hr serum half life

Multiple Myeloma – a cancer of plasma cells

Local Effects Systemic effects including the kidney

Almost 50% of patients with MM have a low eGFR at 
presentation (2005 on); 650 consecutive patients )
Dimopoulos: Annals of Oncology 25: 195–200, 2014
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eGFR normalises in the large majority of patients with MM and renal impairment 
(Myeloma IX, under preparation) (excludes patients who need dialysis)
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Myeloma Cast Nephropathy

Affects 10 – 20% patients with MM

3-5% with myeloma require dialysis

Historically

<1 year survival for those who needed dialysis 

<20% of these recovered kidney function
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Yadav et al. Br J Haematol. 2016 Oct 21. doi: 10.1111/bjh.14394

Survival of patients with new-diagnosis MM by in-hospital
dialysis status. England: 2006/7- 2013/14

Presentation Biopsy Repeat Biopsy

6 weeks

Rapid renal scarring in Myeloma Kidney

Basnayake et al: J Clin Path; 2010
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FLC levels in health and disease
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Serum FLC levels in patients with MM in respect of renal function
(Yadav et al: under review)

Screen for a paraprotein when: unexplained AKI or 
unexplained proteinuric and/or progressive CKD

• Serum Free Light Chain assay (+ urinary protein electrophoresis)

• Serum protein electrophoresis

Exposed 
surface

Lambda

Kappa

Hidden 
surface

Light 
chain

Heavy 
chain

Serum free light chain immunoassay
Freelite – The Binding Site
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Kidney international (2014)doi:10.1038/ki.2014.333.

MM and AKI is a medical 
emergency

Outcomes are time critical; get a 
diagnosis and start disease 

specific therapy ASAP

Diagnosis – the nephrologists role

• Actively consider a diagnosis of myeloma kidney in 
patients presenting with AKI

• Screen for LC paraprotein in any patient with diagnostic 
uncertainty

• Key points
– Clinically inappropriate AKI
– Urinalysis (‘bland vs active’)
– Threshold sFLC for ??myeloma kidney = 500 mg/L
– I don’t do a kidney biopsy in routine practice

21

Supportive Care
• Focus on hydration and urine output

• Correct hypercalcaemia

• Correct acidosis

• Avoid diuretics

• Avoid nephrotoxic drugs

Haematology assessment and management

• Rapid confirmation of diagnosis

• Rapid commencement of disease specific 
treatment (incl dexamethasone + Bortezomib)

The use of Bortezomib in MM and renal failure
Utterval et al, Plos one 2014
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Bortezomib and dexamethasone based chemotherapy is 
the current standard of care for MM and severe AKI

Oakervee et al Br J Haem 2005

Survival after diagnosis of MM by year in patients who 
received in-hospital dialysis (P<0.001)

Yadav et al. Br J Haematol. 2016 Oct 21. doi: 10.1111/bjh.14394

Renal recovery from cast nephropathy and changes in sFLC
levels in the first 21 days (JASN 22:1129-36)

For an 80% chance of  renal 
recovery there must be a 60% 
reduction in sFLC by day 21 ~15%

intravascular

~ 85%
extravascular

Myeloma Load - Light chain generation

Plasma exchange is not effective because of
the extra–cellular distribution of immunoglobulin light chains

?extra-corporeal removal

Chemotherapy

~15%
intravascular

~ 85%
extravascular

Plasma Exchange
?High cut off haemodialysis
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What contribution does HCO-HD make over and above the 
impact of HCO-HD on recovery of independent kidney function?
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MYRE - http://clinicaltrials.gov/show/

NCT01208818

Randomised controlled trials utilising HCO 
dialysis and novel chemotherapy

EUropean trial of free LIght chain removal by 
exTEnded haemodialysis in cast nephropathy 

(EuLITE)

A prospective, randomised, multicentre, open 
label clinical trial

‘to investigate the clinical benefits of HCO-
haemodialysis in patients with cast 

nephropathy, dialysis dependent acute renal 
failure and de novo multiple myeloma’

Inclusion criteria

• Dialysis dependent acute kidney injury

• De novo multiple myeloma

• Involved serum FLC concentration >500 mg/L

• Myeloma Cast Nephropathy (on kidney biopsy)

• Commencement within 10 days of presenting to enrolling 
unit

Demographic and laboratory characteristics

Characteristic HCO-HD (43) HF-HD (47)

Male gender – no (%) 26 (60.5%) 25 (53.2%)
Age – yr (mean ± s.d.) 65 ± 11 64 ± 10

Dialysis days 4 (0-10) 3.5 (0-10)
Dialysis sessions 2 (0-6) 2 (0-7)

eGFR (ml/min/1.73m2) 7 (2-11) 7 (2-16)

Serum FLC level (mg/L)
Kappa 12000 (1839-61900) 11800 (1200-76322)
Lambda 6216 (1950-33196) 8400 (574-38400)
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Changein FLC level on first full dialysis treatment
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3-week	sFLC level	as	a	%	of	starting	sFLC level

All HCO-HD HF-HD P-Value

3-month 48/90 
(53.3%)

24/43 
(55.8%)

24/47 
(51.6%)

P=0.65

Overall 56/90 
(62%)

25/43
(58.1%)

31/47
(66%)

P=0.45

Renal function recovery

Other results of note include
• 29 patients had a stem cell transplant; all survived; no relapse

• 3 patients (5%) returned to dialysis, all with disease relapse

• Median eGFR at 2-years  was 34 ml/min/1.73m2

• 2-year survival in patients who recovered renal function = 82%

• 2-year survival in patients who did not recover renal function = 41%

What can we tell a patient who presents with 
myeloma and dialysis dependent AKI today?

• You are  likely to do very well in the short and medium term

• >50% recover kidney function; it may take up to 6-months

• 8 out of 10 who recover kidney function are alive at 2-years

• 4 out of 10 people who remain on dialysis are alive at 2-years

• Outcomes are continuing to improve
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Conclusions
• Myeloma and AKI is a time-critical emergency

• A dialysis requirement is a major determinant of outcome

• Early disease response defines the potential for renal 
recovery

• Bortezomib based chemotherapy is the standard of care

• HCO-HD - two RCTs are being reported


