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Objectives 

1. Describe the indications for ordering an SPEP and 
free light chain ratio and how to interpret the 
results 

2. Distinguish MGUS from multiple myeloma 

3. Summarize current treatment options and 
prognosis for multiple myeloma in 2018 

 



Referral to Hematology 



Referral to Hematology 



Serum Protein Electrophoresis (SPEP) 
• Serum protein migrate 

into bands based on 
their size and charge 

• Limitations: 

– Not sensitive when M-
protein is small 

– Cannot classify type of 
M-protein 



Serum immunofixation 
• Used to determine clonality  

– Monoclonal versus polyclonal 

• Not able to quantitate the 
concentration of the M band 

• Must be done in conjunction 
with the SPEP 

 



• If only SPEP is done – about 15% of myeloma /other disorders 
WILL BE MISSED because SPEP will be negative 

 

• What can be done about this? 

– Urine Protein ElectroPhoresis (UPEP) 

– Serum free light chain ratio (SFLCR) 

 

Beyond the SPEP 



Serum Free Light Chain Assay 

Katzmann et al Clin Chem. 2002;428-44 



***If clinical suspicion remains high and SPEP is negative, then order a serum free light chain (FLC) ratio 

When to order an SPEP? 
• Unexplained anemia, back pain 
• Osteopenia, osteolytic lesions, 

spontaneous fractures 
• Renal insufficiency with bland 

urinary sediment 
• Heavy proteinuria or Bence Jones 

proteinuria 
• Hypercalcemia with normal PTH 

 

• Hypergammaglobulinemia 
• Immunoglobulin deficiency 
• Elevated ESR or serum viscosity 
• Peripheral blood smear shows 

rouleaux 
 



Take Home Message #1 

Order an SPEP and FLC when you have 

a clinical suspicion of a plasma cell  

disorder 



No referral required 
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• Monoclonal immunoglobulin secreted by an abnormally expanded 
clone of plasma cells that can be detected during laboratory 
investigation (SPEP, UPEP, serum free light chain assay) 

• Can be intact immunoglobulin or free light chain 

• Also known as: M-protein, paraprotein, M-spike, M-component, M-
band 

• Reported as g/L in Canada (eg. 5g/L), g/dL in USA (eg. 0.5g/dL) 

 

Definition of Monoclonal Protein 



  

N = 46,739

     MGUS 
57% (26,552) 

   Multiple 

  Myeloma 

 18% (8,336) 

AL amyloidosis 

  9.5% (4,490) 

 

Lymphoproliferative                                                          SMM  4% (1,780) 

     3% (1,410) Solitary or extramedullary 

plasmacytoma    2% (899) 

Macro 2.5% (1,236) 

Other 4% (2,036) 

Mayo Clinic 1960-2002 
 

N=46,739 





Monoclonal Gammopathy 

of Undetermined 

Significance (MGUS) 

Smoldering Multiple 

Myeloma 

Multiple Myeloma 

M protein in serum <30g/l  and M protein >30g/l  

and / or 

Any level of M protein (none in 

non-secretory) and 

Clonal Bone Marrow Plasma 

Cells <10% and 

Clonal plasma cells >10% and Clonal plasma cells >10% and 

No myeloma related “CRAB” No myeloma related “CRAB” Myeloma related “CRAB” 

No evidence of other B cell LPD 

or light chain  associated 

Amyloidosis or other tissue 

damage 

Or: 

BM plasma cells >60% 

FLCR >100 

>1 focal lesion on MRI Rajkumar et al. 2014 Lancet Oncology; 15:e538-48 



MGUS 
• 3% of general population >50 years old 

• Increases with age 

• ~50% are low-risk 

• Harms of testing?  

– ~40% of patients with MGUS have anxiety, stress or fear 
related to diagnosis 

– Cost of follow-up 
How I Manage MGUS.  Go et al.  Blood 2018;131:163-173 



MGUS 

Rajkumar et al, Blood 2005;106:812-7 

<5%  

21%  

37%  

57%  

Risk at 20 years 

3 adverse risk factors: 

1. M band >15g/L 

2. Non-IgG subtype 

3. Abnormal FLC ratio 





Take Home Message #2 

Low risk MGUS has a 2% lifetime risk of 

developing myeloma 



Monoclonal Gammopathy 

of Undetermined 

Significance (MGUS) 

Smoldering Multiple 

Myeloma 

Multiple Myeloma 

M protein in serum <30g/l  and M protein >30g/l  

and / or 

Any level of M protein (none in 

non-secretory) and 

Clonal Bone Marrow Plasma 

Cells <10% and 

Clonal plasma cells >10% and Clonal plasma cells >10% and 

No myeloma related “CRAB” No myeloma related “CRAB” Myeloma related “CRAB” 

No evidence of other B cell LPD 

or light chain  associated 

Amyloidosis or other tissue 

damage 

Or: 

BM plasma cells >60% 

FLCR >100 

>1 focal lesion on MRI Rajkumar et al. 2014 Lancet Oncology; 15:e538-48 
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What is Multiple Myeloma? 
• A bone marrow cancer characterized by uncontrolled proliferation of 

clonal plasma cells 

• Disease manifests with CRAB symptoms 

1. C – Hypercalcemia 

2. R – Renal Failure 

3. A – Anemia 

4. B – Bone disease – lytic lesions/bone fracture 

5. BM plasma cells >60%, FLCR >100, >1 lesion on MRI 
Rajkumar et al. 2014 Lancet Oncology; 15:e538-48 



Take Home Message #3 

When M-protein identified, look for 

myeloma related CRAB features 



What is Multiple myeloma? 

• 1% of all cancers and 15% of hematologic 
malignancies 

• Estimated 80 new cases per year in Manitoba 

• Median age at diagnosis of 69 years 

• Incurable malignancy characterized by multiple 
relapse 

Canadian Cancer Society Statistics 2015 



Eligible for ASCT 
(Age <70 and good health) 

Not eligible for ASCT 
(Age >70 or serious 

comorbidity) 

CBD X 4 cycles (cyclophosphamide, 
bortezomib, dexamethasone) 

+ 
ASCT (MEL 200) 

Lenalidomide Maintenance 
(B maintenance for high risk cytogenetics) 

CBD X 9 
cycles 

Progression 

Lenalidomide and dexamethasone 
Plus one of: 
carfilzomib or daratumumab 

1. Pomalidomide and dexamethasone 
2. Carfilzomib and dexamethasone 

Lenalidomide +Dexamethasone 
until progression  

Progression 

Bortezomib and dexamethasone 
Plus one of: 
Cyclophosphamide or 
daratumumab 

Clinical 
Trial 



4.6 

years 

6.1 

years 

Kumar et al. Leukemia 2014;1122-28 

- Mayo clinic study of 1038 patients diagnosed with myeloma between 2001 and 

2010 with a median follow up of 5.9 years 

- Current estimated OS is 6-8 years 

Prognosis has improved 

8+ 

years?? 

2018 



Take Home Message #4 

Survival in myeloma has improved due to 

advances in treatment options 



Take home messages 
• Order an SPEP when suspecting  disorders associated with 

monoclonal gammopathy (esp myeloma) 

• Low risk MGUS has very low risk of progression to 
myeloma 

• When monoclonal protein identified, look for CRAB 
symptoms or one of the new myeloma defining events 

• Survival in myeloma has improved tremendously due to 
new treatment options 

 

 

 



Thank you 

erimmer@cancercare.mb.ca 


