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The National University Cancer Institute, Singapore (NCIS) 
is the only comprehensive public cancer centre in Singapore 
treating both paediatric and adult cancers in one facility. 
Located at the National University Hospital (NUH), NCIS 
offers a broad spectrum of cancer care with expertise in 
prevention, screening, diagnosis, treatment, rehabilitation 
and palliative care. 
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Abnormalities Frequencies Prognosis

t(4;14) 10-15% Poor

t(11;14) 15-20% Neutral

t(14;16) 3-5% Poor

1q21 Gain 30-35% Poor

13q14 del 45-50% Neutral

17p13 del 5-10% Poor









Blood tests:

Full blood count

Provides information on whether you have anemia, which 
is an important symptom associated with Myeloma. It also 
provides information on your white blood cell count and its 
differentiation, as well as your platelet count.

Chemistry
Provides information on your blood chemistry levels, especially 
your calcium level.

Organ function Monitors your kidney function and liver function statuses. 

M-band (spike) Measures the amount of abnormal (monoclonal) proteins. 

Immunofixation  
(IFE)

Tells information related to the presence or absence of 
monoclonal proteins, and the type present, i.e. heavy chain 
(G, A, D, or E) and/or light chain (kappa or lambda).

Quantitative 
immunoglobulin 

Assesses the total amount of IgG, IgA, and IgM, including 
both normal and abnormal immunoglobulin.

Serum free light 
chain assay (sFLC)

For some subtypes of Myeloma, the patients’ myeloma cells 
secrete very little or no monoclonal protein, which renders 
the cell undetected by the above mentioned tests. This sFLC 
test measures the amount of free kappa or free lambda light 
chains (fragments of monoclonal proteins).



Urine tests:

Urine 
immunofixation 
(IFE)

Like the abovementioned IFE, Urine IFE also indicates both 
presence and absence of monoclonal proteins and the type, 
if present. 

Routine urinalysis
Shows the presence of protein and/or indicates evidences of 
kidney damage or infection.

Imaging study:

X-ray (skeletal 
survey)

This test is used to identify lytic lesions in the bones caused by 
Myeloma. In addition, this test can also detect any weakened 
bone areas or fractures that may require surgery.

Pathology study:

Bone marrow 
biopsy

Assesses the percentage of Myeloma plasma cells in the bone 
marrow. 

Other tissue biopsy

May be performed if your doctor is concerned about 
amyloidosis (a disorder related to Myeloma, characterised by 
the deposition of abnormal light-chains amyloid proteins in 
the organs or tissues) or extramedullary (outside the bone 
marrow) disease.

Genetic studies

Cytogenetic

This test shows the arrangement of chromosomes in cells 
(an organised structure of DNA and proteins). The result of 
this test can tell a physician your risk groups, and help in the 
decision of a treatment plan.

Fluorescence In 
Situ Hybridization 
(FISH)

This test goes hand in hand with the cytogenetic test. In this 
test, specific genetic abnormalities are assessed (see point 
no.16 above). 



Diagnosis Diagnostic Criteria: All three below are required

Symptomatic 

Multiple 

Myeloma

   Monoclonal plasma cells in the bone marrow > 10% and/or 
presence of a biopsy-proven plasmacytoma

   Monoclonal proteins present in the serum and/or urine 

  Myeloma-related organ dysfunction (at least one of the 
following: )

•   [C] Calcium elevation in the blood (serum calcium > upper limit 
of normal)

•   [R] Renal insufficiency (serum creatinine > 177 μmol/L)

•   [A] Anemia (haemoglobin <10 g per 100 ml or 2 g <normal)

•   [B] Lytic bone lesions or osteoporosis

Monoclonal 

Gammopathy of 

Undetermined 

Significance 

(MGUS)

   Serum monoclonal protein <30g/l

   Monoclonal bone marrow plasma cells <10%

   No evidence of end-organ damage attributable to the clonal 
plasma cell disorder:

•    Normal serum calcium, haemoglobin level and serum creatinine

•    No bone lesions on full skeletal X-ray survey and/or other imaging 
if performed

•   No clinical or laboratory features of amyloidosis or light chain 
deposition disease



Smoldering 

or Indolent 

Myeloma

   Monoclonal protein present in the serum 30 g/l or higher or

   Monoclonal plasma cells 10% or greater present in the bone 
marrow and/or a tissue biopsy

   No evidence of end-organ damage attributable to the clonal 
plasma cell disorder:

•     Normal serum calcium, haemoglobin level and serum creatinine

•    No bone lesions on full skeletal X-ray survey and/or other imaging 
if performed

•   No clinical or laboratory features of amyloidosis or light chain 
deposition disease

Solitary 

Plasmacytoma of 

Bone

  Biopsy-proven plasmacytoma of bone in a single site only. 
X-rays and magnetic resonance imaging and/or

  FDG PET imaging (if performed) must be negative outside the 
primary site 

    The primary lesion may be associated with a low serum and/
or urine M-component

   The bone marrow contains no monoclonal plasma cells

   No other myeloma-related organ dysfunction









Stage Criteria

I Serum β2-microglobulin (β2M) < 3500 ug/L and albumin >= 35 g/L

II Not I or III

III β2M >= 5500 ug/L

There are two possibilities for stage II:

   Serum β2 microglobulin <3500 ug/L, but serum albumin <35 g/L

OR

   Serum β2 microglobulin 3500 – 5500 ug/L irrespective of the serum albumin



Stage Criteria
Measured Myeloma 
Cell Mass
(myeloma cells in billions/m²)*

Stage I
(low cell mass)

All of the following:

   Haemoglobin value > 10g/dL

   Serum calcium value normal or 
< 10.5mg/dL

 Bone x-ray, normal bone 
structure (scale 0), or solitary 
bone plasmacytoma only

   Low M-component 
     production rates lgG value 
      < 5g/dL; lgA value < 3g/dL

   Urine light chain M-component 
on electrophoresis < 4g/24h

600 billion*

Stage II
(intermediate cell mass)

Fitting neither Stage I nor III
600 to 1,200 billion*
*myeloma cells in whole body



Stage III
(high cell mass)

One or more of the following:

   Haemoglobin value < 8.5g/dL

   Serum calcium value > 12mg/dL

 Advanced lytic bone lesions 
(scale 3)

   High M-component 
     production rates lgG value 
      > 7g/dL; lgA value > 5g/dL

   Bence Jones protein > 12g/24h

>1,200 billion*

Subclassification
(either A or B)    A: relatively normal renal 

function (Serum creatinine 
value ) < 2.0mg/dL

   B: abnormal renal function 
(Serum creatinine value ) > 
2.0mg/dL

Examples: Stage IA (low cell mass 
with normal renal function) Stage 
IIIB(high cell mass with abnormal 
renal function)
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The Process

Stem Cells
harvested
from patient

Or

Recipient

Stem Cells
harvested
from donor
or cord
blood

DC Precursor

HSC

B cell

T cell

NK cell

Collect / Prepare stem
cells for transplant

The following illustrates
the steps involved in the
transplant process.

Chemotherapy
(and radiotherapy)

Recipient

STEP 1:
Patient given conditioning regimen
(Chemotherapy / radiotherapy)

STEP 2:
Stem cells infused
into patient / recipient

STEP 3:
Patient / Recipient awaits
stem cell recovery

The Process of a Stem Cell Transplant



Treatment





Response IMWG criteria

sCR CR as defined below plus normal FLC ratio and absence of clonal cells 
in bone marrow by immunohistochemistry or immunofluorescence

CR Negative immunofixation on the serum and urine and disappearance 
of any soft tissue plasmacytomas and < 5% plasma cells in bone 
marrow

VGPR Serum and urine M-protein detectable by immunofixation but not 
on electrophoresis or > 90% reduction in serum M-protein plus urine 
M-protein level < 100 mg/24 h

PR > 50% reduction of serum M-protein and reduction in 24 hours 
urinary M-protein by >90% or to < 200 mg/24 h

If the serum and urine M-protein are unmeasurable, a > 50% 
decrease in the difference between involved and uninvolved FLC 
levels is required in place of the M-protein criteria

If serum and urine M-protein are not measurable, and serum free 
light assay is also not measureable, > 50% reduction in plasma cells 
is required in place of M-protein, provided baseline bone marrow 
plasma cell percentage was > 30%

In addition to the above listed criteria, if present at baseline, a > 50% 
reduction in the size of soft tissue plasmacytomas is also required

No change/
Stable 
disease

Not meeting criteria for CR, VGPR, PR, or progressive disease



Progressive 
disease

Increase of > 25% from lowest response value in any one or more of 
the following:

    Serum M-component and/or (the absolute increase must be > 0.5 
g/dL)

    Urine M-component and/or (the absolute increase must be > 200 
mg/24 h)

    Only in patients without measurable serum and urine M-protein 
levels; the difference between involved and uninvolved FLC levels. 
The absolute increase must be > 10 mg/dL

    Bone marrow plasma cell percentage; the absolute percentage must 
be > 10% 

    Definite development of new bone lesions or soft tissue 
plasmacytomas or definite increase in the size of existing bone 
lesions or soft tissue plasmacytomas

    Development of hypercalcaemia (corrected serum calcium > 11.5 
mg/dL or 2.65 mmol/L) that can be attributed solely to the plasma 
cell proliferative disorder
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