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Renal Impairment as a Myeloma Defining Event

• eGFR <40 or Cr >2 due to light chain cast nephropathy
• Other causes of AKI must be excluded, for example:

• Dehydration
• Diabetes
• High blood pressure
• Other plasma cell disorders (i.e. AL amyloidosis)
• Hypercalcemia*
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Light Chain Cast Nephropathy
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Leung & Rajkumar, Blood Cancer Journal, 2023
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Levels of involved FLC & Kidney Function

• Since mechanism of kidney impairment is based on excess FLC being cleared through the kidneys, 
the higher the involved FLC, the worse the renal impairment

• Rare to have light chain cast nephropathy with iFLC <50 mg/dL
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Renal Impairment as a Myeloma Defining Event

• May be avoided if:
• iFLC >150mg/dL (higher the iFLC, greater the suspicion)
• Majority of proteinuria Bence Jones (<10% albuminuria)
• No clear alternative etiologies for AKI
• Not the only myeloma defining event necessitating 

treatment

Kidney 
Biopsy?
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Treatment Considerations: Renal Insufficiency

• May be an emergency requiring hospitalization for immediate initiation of treatment
• Rapid reduction of iFLC imperative to renal recovery

• At least 50-60% reduction in iFLC; faster is better
• Ideally <50 mg/dL by C1

• Plasmapheresis (PLEX) – controversial
• Mixed results in terms of efficacy, but low risk procedure
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Leung & Rajkumar, Blood Cancer Journal, 2023



Anemia as a Myeloma Defining Event 

• Hgb <10 or Hgb >2 below lower limit of 
normal due to the underlying clonal 
plasma cells

• Other causes of anemia must be excluded:
• Labs: iron/ferritin, B12, folate, TSH, 

haptoglobin, epo, etc.
• BMbx
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Bone Lesions as a Myeloma Defining Event

• Advanced imaging preferred
• Whole body PET/CT 
• Whole body MRI (ideally with diffusion weighting)

• One or more osteolytic lesion(s) >5mm
• If only one lytic lesion, then clonal bone marrow plasma cells must be >10%

• One lytic lesion with BMPC <10% = solitary bone plasmacytoma, not multiple myeloma

• Macrofocal myeloma = multiple lytic lesions (confirmed plasmacytomas) with BMPC <10% and no 
other MDE

• Other causes of lytic lesions must be ruled out if indeterminate – bone biopsy
• E.g. other malignancies, benign lesions
• If without significant BMPC involvement but suspecting macrofocal myeloma

• Other bone abnormalities on imaging in absence of lytic lesions are not considered a myeloma defining event
• E.g. osteoporosis, compression fractures, FDG avidity on PET
• Exception: 2+ focal lesions >5mm on MRI = myeloma defining event
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Hypercalcemia as a Myeloma Defining Event 

• Ca >11 mg/dL or >1 mg/dL above upper limit of normal due to the underlying clonal plasma cells
• Other causes of hypercalcemia must be excluded:
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Plasma Cell Directed 
Therapy
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Newly Diagnosed Myeloma: First-line Treatment

Fit?

Yes

Dara-RVd
Isa-RVD

ASCT

Lenalidomide
R + PI
Dara-R

No 
ASCT

Dara-R
Isa-R

No

Dara-Rd
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Fit withASCT: Dara-RVd or Isa-RVd
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• Quad induction with anti-CD38 monoclonal antibodies improves progression free survival and depth of 
response compared to RVD alone

• Isatuximab (isa) or daratumumab (dara) = anti-CD38 monoclonal antibody
• Lenalidomide (R) = immunomodulatory drug (IMID)
• Bortezomib (V) = proteosome inhibitor
• Dexamethasone (D) = steroid



Frail: Dara-Rd

• Dara-Rd improves depth of response, progression free survival, and overall survival compared to Rd for 
transplant-ineligible patients

• OS benefit observed despite a substantial amount of crossover for dara in control group during subsequent 
lines of therapy
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Fit withoutASCT: Dara-RVd or Isa-RVd

• Quad induction with anti-CD38 monoclonal antibodies improves progression free survival and depth of 
response compared to RVD alone

• Quad induction with bortezomib improves MRD-negativity rates compared to isa-Rd alone
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ASCT for all who are transplant-eligible?

• Upfront ASCT improves progression free survival but not overall survival
• Induction with RVd (not quad induction as would be standard of care today)
• Substantial crossover between arms

• Ongoing studies in today’s modern era of therapy (i.e. quad induction) regarding role of ASCT
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Post-Transplant Maintenance

• Lenalidomide monotherapy

• Special considerations
• Lenalidomide + proteosome inhibitor if high-risk disease (i.e. RV)

• FORTE clinical trial: KR maintenance improves PFS and conversion to MRD-negativity compared to lenalidomide 
monotherapy; benefit maintained for high-risk subgroup!

• ?Daratumumab + lenalidomide if MRD+ post-transplant (i.e. Dara-R)
• AURIGA clinical trial: dara-R maintenance increased conversion to MRD negativity compared to lenalidomide 

monotherapy; however, patients were anti-CD38 naive when entering the maintenance setting 
• CASSIOPEIA clinical trial: trended towards increased rates of conversion to MRD negativity with daratumumab 

maintenance vs. observation for those who had previously been exposed to anti-CD38 during induction, but this did 
not meet statistical significance
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Noteworthy Toxicities
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Daratumumab
Isatuximab

• Infusion 
reactions

• Hypogamma-
globulinemia

Lenalidomide

• VTE
• Rash
• Constipation or 

diarrhea
• Nausea
• Brain fog
• Secondary 

malignancies

Bortezomib

• Neuropathy

Dexamethasone

• Insomnia
• Mood changes
• Hyperglycemia
• Gastritis
• Fluid retention
• Osteoporosis
• Cataracts

HDM-ASCT

• Secondary 
malignancies

• Infections, cytopenias, fatigue

VZV ppx
VTE ppx VZV ppx

+/- IVIG for 
secondary 

ppx



What if treatment needs to be initiated urgently?

• E.g. hospitalization for acute renal failure or severe hypercalcemia
• Lenalidomide often takes some time to obtain; additionally, time to response may be delayed
• Daratumumab is often not available in the inpatient setting

23

CyBorD
Cyclophosphamide + Bortezomib + Dexamethasone

• However, would switch to the preferred regimen as soon as able (i.e. once lenalidomide available – may renally 
dose – and/or upon discharge)



Supportive 
Considerations

Bone Modifying Agents

24



Bone Modifying Agents: Zoledronic Acid & Denosumab

• Reduces skeletal-related events
• Improves survival outcomes
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Morgan, et al., Lancet, 2010

Morgan, et al., Clinc Cancer Res, 2013

Median PFS: 19 vs. 18 mo Median OS: 52 vs. 46 mo



Toxicities of Bone Modifying Agents

• Osteonecrosis of jaw
• Dental clearance before starting!

• Severe hypocalcemia (denosumab > zoledronic acid)
• Bisphosphonates

• Flu-like symptoms
• Ocular symptoms
• AKI, proteinuria

• Denosumab
• Bone pain
• Nausea, diarrhea
• Shortness of breath
• Rebound fractures
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Teramachi, et al., Journal of Bone & Min Metabolism, 2023

Mirrakhimov, North American Journal of Medical Sciences, 2015



Questions?
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