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Myeloma



Myeloma

• neoplastic proliferation of plasma cells producing a 
monoclonal immunoglobulin or light chain
• IgG, IgA most common
• 20% light chain only
• IgM myeloma rare, usually associated with lymphoma

• 1-2% of all cancers. Up to 20% of all haem malignancies. 
• Incidence 4.5 -7 per 100,000 per year
• Male 1.4 : 1Female
• Median age at diagnosis around 65



Myeloma common symptoms

• Anaemia – 73 %
• Bone pain – 58 % (usually central skeleton, not joints)
• Elevated creatinine – 48 %
• Fatigue/generalized weakness – 32 %
• Hypercalcemia – 28 %
• Weight loss – 24 %



CRAB criteria

• The definition of active multiple myeloma is:
• Clonal bone marrow plasma cells >10% or biopsy-proven bony or 

extramedullary plasmacytoma and any one or more of the 
following CRAB features as evidence of end organ damage
• Hypercalcemia: serum calcium >0.25 mmol/L higher than the upper limit 

of normal or >2.75 mmol/L 
• Renal insufficiency: creatinine clearance <40 mL per minute or serum 

creatinine >177 micro mol/L 
• Anaemia: hemoglobin value of >20g/L below the lowest limit of normal, or 

a haemoglobin value <100g/L
• Bone lesions: one or more osteolytic lesion on skeletal radiography, CT, or 

PET/CT. 



Less common myeloma symptoms

• Hyperviscosity – headache, nosebleeds, haemorrhage, confusion, 
blurred vision

• Peripheral neuropathy ?additional amyloid
• Fever
• Plasmacytoma
• Spinal cord compression
• Infection – disordered immune system function +/-

hypogammaglobulinaemia



Monoclonal gammopathy of undetermined 
significance (MGUS) definition



Monoclonal gammopathy of undetermined 
significance (MGUS) - definition
• a monoclonal protein (paraprotein)quantified as <30 g/L
• <10% clonal plasma cells in the bone marrow (BM) 
• and the absence of features of the typical end-organ damage 

associated with multiple myeloma or lymphoplasmacytic malignancies 

The prevalence of MGUS increases with age. Median age of 70
• 3.2% of those over 50
• 8.9%of those over 85-year olds
• Higher in patients admitted acutely to hospital compared with previous 

population estimates



Annual incidence of myeloma and MGUS

• The annual incidence of multiple myeloma is 4.5–7.0 per 100,000 
people per year

• annual incidence of MGUS in men 
• 120 per 100,000 population at the age of 50 years and 
• 530 per 100,000 population at the age of 90 years. 

• The rates for MGUS women are 
• 60 per 100,000 population at the age of 50 years and 
• 370 per 100,000 population at the age of 90 years. 



Investigations



Bloods/urine investigation for suspected 
myeloma
• FBE
• U+E
• LFTs (albumin and total protein)
• calcium
• Serum electrophoresis and immunofixation (to measure and type the paraprotein)
• Immunoglobulins (looking for hypogammaglobulinaemia)
• Serum free light chains
• B2 microglobulin and LDH (used in myeloma staging)
• Urine protein – amyloid, nephrotic syndrome, renal failure due to myeloma rather 

than other cause. Spot urine test fine for first line test
• urinary protein:creatinine ratio >100
• Remember ACR is testing albumin rather than all urinary protein



Serum electrophoresis

• separating proteins based on their net charge, size, and shape. The 2 
major types of protein present in the serum are albumin and the 
globulin proteins.



immunofixation

• first fixing them in the gel with antibodies, then washing away all 
the other proteins prior to staining.



Serum free light chains
• 20% of myeloma is light chain only

• Everyone produces kappa and lambda 

light chains

• The ratio is the most important.

(higher range renal )



Concerning results 
- examples
• The only really important line is 

paraprotein CE and 
paraprotein detected



Reactive serum 
electrophoresis results

• The important bit is ‘no discrete 
paraprotein band detected’ and 
no monoclonal band on 
immunofixation. 

• The rise in globulins is reactive, 
similar to a raised ESR



Myeloma imaging

• If concerns about spinal cord compression or extensive spinal 
bone disease then MRI spine/pelvis (non-contrast)

• Otherwise CT skeletal survey – low dose CT of bones, non contrast
• Or PET scan in some situations – haematologist lead



Who should be referred to haem clinic?

• Incidental discovery of IgG lambda pp 6gl
• SFLC ratio 3
• Normal Hb, creat, calcium
• No bone pain



• How do I know if this is myeloma or MGUS
• But who will progress?
• Does everyone need monitored?
• GP or secondary care?



RAJKUMAR et al BLOOD, 1 AUGUST 2005  VOLUME 106, NUMBER 3 – Mayo clinic staging for MGUS

Risk factors for MGUS progression:
• abnormal serum kappa-lambda FLC ratio ( less than 0.26 or  

greater than 1.65), 
• high serum monoclonal protein level ( greater than 15 g/L) 
• non–IgG MGUS
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• How do I know if this is myeloma or MGUS
• But who will progress?
• Who should be screened
• Does everyone need monitored?
• GP or secondary care?
• MGUS screening





iSTOPMM

• Iceland Screens Treats or Prevents Multiple Myeloma
• All individuals living in Iceland, over age of 40 offered 

participation (148,704) to screen for myeloma

• 80,759 participated (53%)

• Primary endpoint of the study is 5yr OS of patients with a paraprotein 
receiving follow-up (arms 2 and 3) compared to those not receiving 
any follow-up.

• Secondary endpoints are cause-specific survival due to myeloma or 
other lymphoproliferative disorder, psychiatric health and well-being, 
and cost-effectiveness of screening.



iSTOPMM

• Eligible individuals were 
invited to participate in the 
iStopMM study born in 1975 or 
earlier and residing in Iceland 
on the 9th of September 2016, 
(n = 148,711)



investigations



iSTOPMM outputs so far
• New reference intervals for the FLC ratio 

for renal failure:

• 0.46–2.62 for eGFR 45–59

• 0.48–3.38, for eGFR 30–44 

• 0.54–3.30 for eGFR < 30 mL

• Model to predict the need of BMAT in 
MGUS

• https://istopmm.com/riskmodel/

https://istopmm.com/riskmodel/
https://istopmm.com/riskmodel/


iSTOPMM outputs so far

• MGUS seen in 2.3% in the 40-59 age group, 6.2% in the 60-79 age 
group, and 12.9% in the 80-103 age group.

• At 3 years, 194 patients had been diagnosed with malignancy: 9 in 
Arm 1, 92 in Arm 2, and 133 in Arm 3 (P < .001)

• 5 years  from last blood sample collection will be Dec 2025 – OS 
data soon



Abnormal SFLC ratio

• Is it time to worry/refer?





Central laboratory 
serum FLC ratios and 
M-protein 
concentrations in 
3,177 newly 
diagnosed myeloma 
patients from UK 
clinical trials 
(myeloma IX and XI)





• Proposed reference range then tested on 711 MGUS cases (Turesson I, 
Kovalchik SA, Pfeiffer RM, et al. Monoclonal gammopathy of undetermined significance and risk of lymphoid and myeloid 
malignancies: 728 cases followed up to 30 years in Sweden. Blood. 2014;123(3):338-345).

• The use of the serum FLC ratio range of 0.1–7.0 in combination with an 
M-protein threshold of 10 g/L 
• included 97.9% of myeloma cases. The 2.1% of myeloma patients missed (n=66) 

included 0.8% of non-secretors
• excluded 93.4% of MGUS cases. 
• provides 97.9% sensitivity for the detection of myeloma. This sensitivity is just 

0.5% less than that achieved using the five-fold narrower range of 0.26–1.65 that 
has a poor specificity for myeloma

• This risk stratification should not be used in isolation and should be applied in 
conjunction with clinical symptoms and other laboratory biomarkers



Can we fine tune MGUS testing and referral?



BCSH guidelines 2023

• Newly diagnosed patients with low or low-intermediate-risk MGUS 
do not require BM examination or imaging investigations

• Newly diagnosed MGUS patients should have repeat blood tests 
at 6 months after diagnosis, with annual follow-up thereafter, 
although the interval can be longer for patients with low- risk MGUS and further investigations reduced if life 
expectancy is short.

• Patients with high-intermediate and high-risk MGUS should be 
followed up in secondary care, with formal risk assessment taking 
place every 3 years



BCSH guidelines 2023

• High-intermediate and high-risk patients on the Mayo Clinic risk 
stratification model or those otherwise suspected of having an 
MM or an LPM should undergo the following investigations:
• LDH and beta-2 microglobulin levels 
• Imaging investigations
• Bone marrow biopsy with flow and FISH
• Urine protein: creatinine ratio  OR  albumin:creatinine ratio
• proBNP for early identification of AL amyloidosis



BCSH guidelines 2023

• applying an M-protein threshold of 10 g/L and a serum FLC ratio 
range (<0.1 or >7) gives high specificity and sensitivity for 
myeloma diagnosis. If both thresholds are exceeded that provides 
98% sensitivity for the detection of myeloma and excludes 95% of 
MGUS cases



Myeloma UK Myeloma Diagnostic Tool, 
Guidance for Primary Care 



New MGUS 
investigation flow 

chart for GPs in 
Tasmania









Tasmanian Health Pathways

• Updated to reflect this flow chart but unfortunately flow chart 
cannot be uploaded

• Paraproteinaemia (Monoclonal Gammopathy) and MGUS - 
Community HealthPathways Tasmania

• https://tasmania.communityhealthpathways.org/16173.htm
• Myeloma, MGUS and related conditions - A Guide for GPs

https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://tasmania.communityhealthpathways.org/16173.htm
https://www.myeloma.org.uk/wp-content/uploads/2023/08/Myeloma-MGUS-and-Related-Conditions-A-Guide-for-GPs.pdf
https://www.myeloma.org.uk/wp-content/uploads/2023/08/Myeloma-MGUS-and-Related-Conditions-A-Guide-for-GPs.pdf
https://www.myeloma.org.uk/wp-content/uploads/2023/08/Myeloma-MGUS-and-Related-Conditions-A-Guide-for-GPs.pdf
https://www.myeloma.org.uk/wp-content/uploads/2023/08/Myeloma-MGUS-and-Related-Conditions-A-Guide-for-GPs.pdf


• Thank you
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