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Myeloma – an overview

This section explains some key facts about myeloma, including 
what it is, how it affects patients, and how it is treated. If you are 
newly diagnosed this section can be a good place to start. If you 
have been living with myeloma for some time, this information 
might be familiar, but it can still be a useful reminder before 
reading about specific aspects of myeloma.  

Myeloma is a type of cancer arising 
from plasma cells that are normally 
found in the bone marrow. Plasma 
cells are a type of white blood cell 
which form part of the immune 
system. 

Normal plasma cells produce 
different types of antibodies to help 
fight infection. In myeloma, some of 
the plasma cells become cancerous 
(sometimes called malignant) and 
usually release a large amount of 
a single type of antibody, known 
as paraprotein, which has no 
useful function. Myeloma is often 
diagnosed and monitored by 
measuring this paraprotein.  

Sometimes, myeloma cells produce 
only part of the paraprotein, known 
as light chains. These also have 
no useful function. In other types 
of myeloma, the myeloma cells 
only produce small amounts of 
paraprotein or no paraprotein  

at all. There are other ways to  
diagnose and monitor these types  
of myeloma. 

Myeloma affects multiple places 
in the body where bone marrow is 
normally active, such as the bones 
of the spine, pelvis, rib cage and 
the areas around the shoulders and 
hips. This is why it is sometimes 
referred to as ‘multiple myeloma’. 

Most of the complications and 
symptoms of myeloma are caused 
by a buildup of the cancerous 
myeloma cells in the bone marrow 
and the presence of paraprotein or 
light chains in the body. 

Common problems in myeloma 
include bone pain, bone fractures, 
fatigue, frequent infections and 
kidney damage. 

Myeloma is highly treatable in 
most cases. Treatment is aimed at 
controlling the disease, relieving 
the complications and symptoms 
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it causes, and extending and 
improving the quality of life. 
Treatment for myeloma is often 
most effective when two or more 
treatments, with different ways of 
working, are given together.  

Myeloma is known as a relapsing 
and remitting cancer: patients 
are treated and generally go into 
remissions when their cancer is 
not active and often is not being 
treated, followed by relapses when 
the myeloma is active and needs 
treatment again. Remissions can 
last for long periods of time, and 
many patients have a number of 
remissions and relapses during their 
lifetime. Although myeloma is not 
currently curable, the outlook for 
patients has improved greatly over 
recent years and is continuing to 
improve. There are many different 
treatments available, and others are 
being developed in clinical trials. 

The causes of myeloma are not fully 
understood but it is believed to be 
caused by an interaction of both 
genetic and environmental factors. 

Key facts 

	• On average 5,900 people are 
diagnosed with myeloma every 
year in the UK 

	• There are over 24,000 myeloma 
patients in the UK  

	• Myeloma is the third most 
common type of blood cancer, 
and accounts for 1 in 50 of all new 
cancer cases diagnosed each year 

	• Although more common in older 
people, around 1 in 4 myeloma 
patients are diagnosed under  
the age of 65 
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Tests in myeloma – an overview

A range of different tests are done as part of the process of 
diagnosing myeloma, and later in the course of the disease.  
This section explains when you might experience different tests.

There are a number of tests that 
are likely to be done at the time of 
diagnosis. Some of these tests are 
quite general and can be used to help 
to identify different health problems, 
not just myeloma. This means that 
an abnormal result (a result that 
does not fit the expected healthy 
range for you) could be caused by 
something other than myeloma. 

Other tests are very specific to 
myeloma but are unlikely to be 
carried out before the general 
tests have indicated myeloma 
as a possibility. This means that 
a combination of these different 
tests is used to make a diagnosis of 
myeloma, not just one test or result.

The tests you may have as part  
of a diagnosis of myeloma include:

Blood tests

Urine tests

Imaging (X-rays or scans)

Bone marrow tests 

You may only have some of these 
tests, or you may have all of 
them. Your healthcare team will 
look at the results of these tests 
alongside any signs and symptoms 
you have which may suggest 
myeloma. These could include:

Bone pain

Fatigue

Repeated infections 

After a diagnosis of myeloma is 
made, you will have some further 
tests. You may have tests to 
determine the genetic subtype of 
your myeloma, and blood tests to 
check the paraprotein type, if you 
produce paraprotein. 

These tests may help your 
healthcare team to understand the 
likely course the disease will follow. 
In a few cases it may help with 
decisions about treatment, although 
the course of myeloma can never be 
predicted with certainty.
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You will also have tests to assess if 
you have any complications caused 
by the myeloma that may need 
treatment. For example, you may 
have localised bone damage that 
needs surgery or radiotherapy.

You will have different tests at various 
stages in the course of your myeloma:

	• Tests during treatment

	• Follow-up tests during remission

	• Tests to check for relapse

The different tests and 
investigations are explained 
in the following sections. 

The sections do not have to be 
read in order and you can choose 
to pick out the parts you find 
most useful, at the time that is 
best for you. You could use this 
Infoguide as a reference tool to 
find out about specific tests you 
are having or you might prefer to 
read all of the Infoguide together 
if it helps you to feel prepared. 

Not all patients receive all the tests 
and investigations described in this 
publication – it will depend on your 
individual situation.
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Investigating a possible 
myeloma diagnosis

If you are having tests to determine if you have myeloma,  
it is normal to experience feelings of worry or uncertainty.  
It can be reassuring to know what you can expect at each  
step and help you to know what questions you might want  
to ask your healthcare team. 

You may be having tests for 
myeloma because of a combination 
of symptoms that raised concern 
with your GP. These could include:

Bone pain

Fatigue

Signs of kidney problems

Persistent or repeated 
infections 

If the GP is concerned about your 
symptoms, they will arrange for 
blood tests. Depending on the 
results, you may be referred to 
hospital, where more tests and 
investigations will be carried out.

For other patients, the trigger for 
myeloma testing may be that they 
were taken to hospital with more 
serious problems such as kidney 
failure, unexpected broken bones, 
or symptoms of compression of the 
spinal cord. After assessment at 
the hospital, if there is a suspicion 
of myeloma, the patient will be 
referred to a haematologist (blood 
specialist) who will arrange for 
relevant tests.
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In a few cases, patients may not 
have any symptoms of myeloma, 
but blood or urine tests taken for 
other reasons have picked up the 
possibility of myeloma by chance.

Myeloma is a complex cancer and 
its diagnosis involves a number of 
different tests. 

It is also a very individual cancer. 
This can mean that the results from 
diagnostic tests may vary from 
patient to patient. This means that 
different patients do not all produce 
identical results. This might seem 
confusing but your haematologist 
will know how to interpret your 
combination of results specifically 
for you.

For more information see  
the Infopack for newly diagnosed 
myeloma patients from Myeloma UK 

Waiting for test results
Waiting for test results can be a 
difficult and stressful time and you 
may feel quite anxious. The time 
taken for all your different test 
results to be ready can vary, so it 
may help to talk things through with 
your key worker or clinical nurse 
specialist or with a close friend 
or family member, whilst you are 
waiting.

For emotional support and  
practical advice, you can call  
the Myeloma UK Infoline  
on 0800 980 3332

tel:08009803332
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What tests are used  
to diagnose myeloma?

There is no one single test for myeloma, so a combination of tests 
is needed to make a diagnosis of myeloma. These tests will also 
help inform your healthcare team about different aspects of your 
myeloma and its activity if a diagnosis is made. 

A number of tests may be done 
if it is suspected you may have 
myeloma, or when myeloma has 
recently been diagnosed. These  
can include: 

Blood tests

Urine tests 

Bone marrow tests 

Imaging (X-rays or scans)

Genetic tests 

The tests are done to confirm a 
diagnosis of myeloma. However, 
many test results could have 
a variety of causes if looked at 
separately. It is the combination 
of multiple tests and findings 
that are used to make the 
diagnosis of myeloma.

Tests may also be done at this  
time to:

	• Find out more about your specific 
type of myeloma (for example 
using genetic tests)

	• Investigate complications 
(such as bone damage 
or kidney problems)

	• Assess any co-existing  
medical conditions

	• Help decide what treatment  
is needed

The tests are explained in detail  
in the following sections. 

Some less common types of 
myeloma, such as light chain 
myeloma, oligosecretory myeloma 
and non-secretory myeloma, may 
need different tests to diagnose 
or monitor them. These are also 
discussed in the following sections. 
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Blood tests

A number of different blood tests will be done at the time 
of diagnosis. Blood tests can give doctors lots of different 
information and are an important part of the diagnosis process.

What does a blood 
test involve?
A needle is inserted into a vein, 
usually in your arm, and used 
to draw out a sample of blood 
into an attached container. 
You may feel a slight pricking 
or scratching sensation for a 
moment as the needle is inserted, 
but the needle should only be in 
the vein for a few moments. 

If you are having several blood 
samples taken for different blood 
tests, the container for each will 
be detached from the needle 
and a new one attached, for the 
next sample. The total amount 
of blood taken for blood tests is 
usually small (1 to 3 teaspoons, 
depending on how many different 
blood tests are being done).

Full blood count (FBC)

Why am I having these tests?

A full blood count, sometimes called 
FBC, measures the numbers of 
different cells in your blood. Different 
types of blood cells have different 
functions in the body, and blood 
counts are done in many situations. 
Lowered blood counts can have 
many causes other than myeloma.

In myeloma, the myeloma cells 
affect the production of normal 
blood cells in the bone marrow. This 
means the levels of these cells may 
be lower than normal.

Red blood cell (RBC) count

Red blood cells, sometimes called 
RBC, carry oxygen around the body. 
A low count indicates anaemia, one 
of the common effects of myeloma. 
Anaemia can cause symptoms like 
tiredness or dizziness.
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Haemoglobin level 

Haemoglobin is the chemical  
that red blood cells use to carry 
oxygen around the body. The 
haemoglobin level will be measured 
as part of a full blood count. A low 
level indicates anaemia.

White blood cell counts 

White blood cells are involved 
in the immune response – the 
body’s defence against infection. 
There are different types of 
white blood cells. Low counts of 
some or all of the different white 
blood cells means that you are 
at greater risk of infection. 

As well as the total white blood cell 
count, a ‘differential white blood cell 
count’ will be done. This counts the 
number of specific types of white 
blood cells such as neutrophils  
and lymphocytes.

Platelet count 

Platelets help blood to clot. A low 
count of platelets means that you 
are at increased risk of bleeding  
or bruising.

Blood chemistry

Why am I having these tests?

As well as blood cells, the blood 
contains a number of different 
chemicals. Blood chemistry tests 
measure these chemicals, and test 
for different diseases that may alter 
the levels of one or more of them.

In testing for possible myeloma, 
there are several important blood 
chemistry tests which will be 
used as part of a diagnosis.

Creatinine, urea and eGFR 

Creatinine and urea are waste 
products that are normally filtered 
out of the blood by the kidneys 
and passed into the urine. If the 
levels of creatinine and urea are 
higher than normal in the blood, 
this can indicate that the kidneys 
are not working properly. This can 
sometimes be caused by myeloma.

The level of creatinine will be 
combined with other information, 
such as age and body size, to 
calculate how much waste your 
kidneys are able to filter in a minute. 
This is known as the estimated 
glomerular filtration rate (eGFR). 
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If the kidneys are not working 
properly, creatinine levels rise 
while the eGFR goes down.

Albumin 

Albumin normally makes up 
most of the protein found in the 
blood. In myeloma, less albumin 
is produced than normal. This is 
an effect of chemical messengers 
produced by myeloma cells.

Calcium 

Calcium is a mineral which is 
normally found in bone. In patients 
with active myeloma bone disease 
(see page 20), too much bone 
is broken down and this releases 
calcium into the blood, leading to 
higher than normal levels. This is 
called hypercalcaemia.

If hypercalcaemia is found during 
blood tests, it can trigger testing 
for myeloma. Too much calcium 
in the blood can also cause 
problems itself, so it is important 
that it is checked.

Beta 2 microglobulin (β2M) 

Beta 2 microglobulin (β2M) is a 
protein that is normally found on 
the surface of almost all cells in 
the body. It is shed by cells into the 
blood, especially by B cells (the type 
of cell from which myeloma cells 
develop) and by tumour cells. The 
level of β2M in the blood increases if:

	• The rate of cell growth  
and death is high 

	• The immune system is more 
active than normal

	• Kidney problems mean less β2M 
is removed from the blood

These factors can all apply in 
myeloma. This means measuring 
β2M in the blood is a useful 
test to indicate the amount of 
myeloma in the body. It is often 
used as part of the staging of 
myeloma (see page 43).
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Erythroycte sedimentation 
rate (ESR)

ESR is a test which measures 
how fast red blood cells (also 
called erythrocytes) in a blood 
sample drop down a glass tube. 
The red cells fall more quickly if 
they are clumped together, and 
this increases the ESR result. This 
is not a specific test for any one 
disease, and an increased ESR can 
be caused by various conditions 
involving inflammation. In myeloma, 
the ESR result can be raised 
because paraprotein causes the red 
blood cells to clump together.

Paraprotein tests

Why am I having these tests?

Paraprotein is the immunoglobulin 
produced by some myeloma cells 
(see page 2). The presence of a 
large amount of paraprotein can be 
used to help to diagnose myeloma.

Immunoglobulin is made up of 
4 parts forming a Y-shape (see 
Figure 1). The Y-shape consists 
of two longer parts called heavy 

chains, and two shorter parts called 
light chains. Paraprotein consists of 
all 4 parts of the immunoglobulin. 

This is produced by the myeloma 
cells in about 4 out of 5 myeloma 
patients (80%). The following tests 
look at the amount and type of 
paraprotein in the blood.

Figure 1. Structure of an 
immunoglobulin (paraprotein) 
including two heavy chains and two 
light chains
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Serum protein 
electrophoresis (SPE)

SPE detects the presence and 
amount of different proteins in the 
blood. It works by separating out 
all the proteins by their size. This 
can show whether there is a large 
amount of one identical protein (in 
this case, paraprotein) in the blood.

Immunofixation 
electrophoresis (IFE)

The IFE test gives more detailed 
information about the type of 
immunoglobulin being produced 
by myeloma cells. This information 
is helpful because the type of 
immunoglobulin can affect the way 
a person’s myeloma develops, and 
how it might need to be treated. The 
IFE test is also very sensitive and can 
pick up small amounts of paraprotein 
if they are not detectable by SPE.

There are 5 types of immunoglobulin 
heavy chain. These are:

The most common type in myeloma 
is IgG, followed by IgA. IgM, IgD and 
IgE myeloma are relatively rare.

The light chains in immunoglobulins 
also come in two types:

	• Kappa (κ) 

	• Lambda (λ)

In people without myeloma, light 
chains are present in the blood, but 
the balance between kappa and 
lambda types (called the kappa to 
lambda ratio) is fairly even. 

However, in myeloma, the myeloma 
cells produce either kappa or lambda 
light chains only. This means that 
the level of that type will be higher, 
and the kappa to lambda ratio will 
change. Kappa and lambda light 
chains can be detected by the IFE 
test, but only if the light chain levels 
are increased a lot.

	• IgG

	• IgA

	• IgM

	• IgD

	• IgE
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Serum free light chain 
(sFLC) assay 

What are free light chains?

Light chains are the smaller parts 
of the immunoglobulin (shown 
in Figure 1 on page 12). Most 
myeloma cells produce separate 
light chains as well as those that are 
part of the whole paraprotein. These 
are called free light chains (FLCs). 
When found in the urine, they are 
called Bence Jones proteins. 

Some patients produce only free 
light chains and no paraprotein  
at all – this is called light chain 
myeloma (see page 38). 

The serum free light chain (sFLC) 
assay measures free light chains in 
the blood. Other names for the test 
are Freelite® or Seralite®. ‘Serum’ 
refers to the clear liquid part of the 
blood, and ‘assay’ is another word 
for a test.

Why am I having this test?

The sFLC assay is very sensitive 
and picks up free light chains 
at low levels. The sFLC assay 
is recommended as part of the 
diagnosis of myeloma and is now 
being used more widely.

You may also have a sFLC assay 
done because no paraprotein 
was detected in your blood, but 
your doctors still suspect you 
may have myeloma. If you have 
light chain myeloma, the sFLC 
test may help detect light chains 
in your blood, even if you have 
no detectable paraprotein.

Hevylite® assay 
The Hevylite® assay is a relatively 
new test. It detects and measures 
the level of paraprotein in the 
blood, even when low paraprotein 
levels are present, such as in 
oligosecretory myeloma. It is not yet 
routinely used in the UK but may be 
done at some centres.
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Recording your blood 
test results 
It can be helpful for you to keep 
track of all your blood test results 
by noting them down in one place. 
The Myeloma UK Patient Diary has 
space to record blood test results, 
as well as sections for recording 
your treatments, appointments, any 
side effects, and questions you want 
to ask your healthcare team. 

Order your free Patient Diary from 
Myeloma UK by calling 0800 980 3332 
or visiting myeloma.org.uk

At the end of this Infoguide  
(page 53) you will find Appendix 1:  
Blood tests and normal ranges. This 
table gives an indication of normal 
ranges for blood tests, but what is 
normal for each person varies, so 
it can be useful to see your own 
pattern of results in the Patient Diary.
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Urine tests

Urine tests are done alongside blood tests at the 
time of myeloma diagnosis. Urine tests can give your 
doctors different information from that found in blood 
tests, such as how well your kidneys are working.  

What do urine tests involve?
Urinalysis (or a ‘urine test’) is a 
set of tests done on a sample of 
your urine. These tests can help to 
make a diagnosis of myeloma and 
check the health of your kidneys. 
You will be told how to carry out the 
urine collection by your healthcare 
team. You might feel uncomfortable 
about giving a urine sample, but it 
is actually a very routine process. 
Your healthcare team are used to 
this too and you don’t need to feel 
embarrassed. 

For most urine tests, you will be 
asked to collect a ‘mid-stream urine’ 
sample. This involves collecting 
some of your urine into a labelled 
tube you will be given. 

For some urine samples you will be 
asked for a 24-hour urine collection. 
This is done by collecting your urine 
in a special container over a full 24-
hour period. The container must be 
kept cool until you take it to the clinic.
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Urinalysis
Urinalysis tests are done in many 
different situations, including 
suspected myeloma. The urinalysis 
tests include some that indicate how 
well the kidneys are functioning.

This is important because myeloma 
often causes kidney problems.

For more information see the  
Myeloma and the kidney Infoguide 
from Myeloma UK

Protein tests on urine

Bence Jones test (urine protein 
electrophoresis or UPE) 

Free light chains in the blood are 
filtered out by the kidneys (called 
Bence Jones proteins) and removed 

from the body in the urine. They 
can be measured in the urine 
using the Bence Jones test, or 
urine protein electrophoresis. This 
test works in the same way as 
serum protein electrophoresis (see 
page 13), but uses a sample of 
urine from a 24-hour collection, 
instead of a blood sample. 

Immunofixation 
electrophoresis (IFE) 

IFE may be done on a urine sample 
to detect which of the two light chain 
types (kappa or lambda) is being 
produced by the myeloma cells. IFE 
is a sensitive test and can sometimes 
pick up light chains that are not 
detectable in the urine using UPE.

tel:08009803332
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Bone marrow tests

People with myeloma have increased numbers of plasma cells 
in their bone marrow. The number and type of cells are looked 
at using bone marrow tests. Being told you need a bone marrow 
sample taken might cause some anxiety, but your healthcare team 
are there to support you through the procedure.

What do the tests measure?
There are two types of  
bone marrow tests:

	• A bone marrow aspirate is where 
a small amount of liquid bone 
marrow is removed. This test 
counts the amount of myeloma 
cells compared with other types 
of cells in the bone marrow

	• A bone marrow biopsy, also 
called a trephine biopsy, is where 
a small core of solid tissue is 
taken from the bone marrow. This 
test makes it possible to see the 
myeloma cells in position in the 
bone marrow tissue itself

What do bone marrow 
tests involve?
In most cases, patients have both 
bone marrow tests done together.

This means that the procedure  
to collect samples only has to be 
done once.

Bone marrow is the spongy tissue 
inside some of your larger bones. 
Bone marrow samples are usually 
taken from the pelvic bone. This is 
sometimes known as the hip girdle. 
The best way to access samples 
from this bone is usually from the 
back of your pelvic area, so it is likely 
you will be asked to lie on your side 
(see Figure 2 on page 19). 

Before the procedure, the skin is 
cleaned and local anaesthetic is 
injected into the skin in the area. 
This makes the area numb and 
prevents or reduces pain during  
the procedure. 

For the aspirate, a needle is passed 
through the skin and into the bone, 
and a sample of liquid bone marrow 
is drawn up through a syringe. 

For the trephine biopsy, the 
aspirate needle is replaced with a 
slightly larger one which is inserted 
into the bone. It is then turned 
while being inserted further into 
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the bone marrow, until a core of 
bone marrow can be carefully 
removed inside the needle. 

Both procedures last only a few 
minutes. You are likely to experience 
some pain at points during 
these procedures. This may be 
a pulling and pushing sensation, 
or a sudden sharp pain. Different 
people can experience different 
amounts of discomfort or pain 
during this procedure. For some 
patients, it is manageable but if 
you feel too much pain, do let the 
doctor or nurse know. Sometimes, 
you may be offered sedation. 

There may be some discomfort and 
bruising for a few days after the 
biopsy. Normal over-the-counter 
painkillers should help with this 
but you should avoid non-steroidal 
anti‑inflammatory (NSAIDs) 
painkillers, such as ibuprofen.

Why am I having these tests?
You will have bone marrow tests 
as part of the process of diagnosing 
whether you have myeloma. The 
bone marrow tests will also tell 
your healthcare team how many 
myeloma cells are present in your 
bone marrow (the tumour burden).

Figure 2. Bone marrow sample being taken from the pelvic bone
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Imaging tests

Imaging tests can be used in diagnosing myeloma or monitoring 
myeloma bone disease. They can also help identify if you need 
treatment for bone damage or have fractures that may need surgery. 

Myeloma bone disease
Old bone tissue is regularly broken 
down and replaced by new bone 
tissue. This is a normal healthy 
process and is called bone 
remodelling. Myeloma bone disease 
occurs when myeloma cells interfere 
with this normal process of bone 
maintenance. It causes bone to be 
broken down faster than it can be 
repaired. This leads to complications 
including bone pain, bone thinning 
or holes, and fractures.

Myeloma bone disease affects 
most myeloma patients at some 
point. This can be understandably 
worrying but there are treatments 
available once diagnosed that allow 
the bone disease to be brought 
under control.

The bone thinning and holes are 
called lytic lesions, and these may 
be localised at particular points or 
scattered through the bones. 

Sometimes, even with very little 
pressure or trauma, fractures 
can occur to bones like the ribs 
if weakened by bone disease. 
Vertebral compression fractures 
are fractures of the vertebrae (spinal 
bones) which can lead to their 
collapse. This can cause pain, loss 
of height and curvature of the spine 
(known as kyphosis). 

For more information see the  
Myeloma bone disease Infoguide 
and the Managing spinal fractures in 
myeloma Infoguide from Myeloma UK 

https://myeloma.org.uk
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Myeloma bone disease can also 
lead to spinal cord compression, 
when damaged bones in the spine 
press on the spinal cord. Symptoms 
of spinal cord compression include:

	• Back pain

	• Numbness, weakness or tingling 
in your legs and arms

	• Problems with walking

	• Problems with passing urine  
and opening the bowels

Spinal cord compression  
is a medical emergency – if left 
untreated it can lead to paralysis. 
If you unexpectedly develop any of 
these symptoms, you should seek 
medical advice immediately. 

Magnetic resonance 
imaging (MRI)
MRI uses a combination of radio 
waves, a powerful magnetic field 
and a computer to generate images 
of the organs and tissues of the 
body, including the bones. 

Why am I having this test?

MRI scans are one of the most 
sensitive ways to detect bone 
damage in myeloma. MRI scans can 
provide a detailed picture of the 
bones. This allows healthcare teams 
to see how the myeloma is affecting 
the bones and where it is occurring 
throughout the bone marrow.

UK guidelines recommend that MRI 
scanning of the whole body should 
be considered as first choice of 
imaging for diagnosing myeloma, if it 
is suitable for the patient. However, 
not all patients will have access to an 
MRI scanner at their local hospital. 
They may be referred to another 
hospital for the scan or a different 
type of imaging test might be offered.

MRI is also used to detect suspected 
spinal cord compression or to 
determine if you need any surgery  
or localised radiotherapy on areas  
of bone damage.

What happens before the test?

MRI scans involve a powerful 
magnet, so you will not be able to 
have an MRI if you have any metal 
in your body (such as a pacemaker, 
certain types of pins in bones, or 
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metal fragments following an injury). 
Modern joint replacements are often 
safe in an MRI scanner – your doctor 
will be able to check this. If you are 
not able to have an MRI because 
of metal in your body you will be 
offered a different kind of imaging 
test instead. You will be asked to 
remove any metal belongings such 
as jewellery.

You may be given an injection of 
dye into the arm. This is called a 
‘contrast medium’ which can be 

used to improve the detail of the 
scan. Many myeloma patients will 
not have this dye, especially if they 
have kidney problems. Even without 
the dye, MRI scans are very sensitive 
and should give your healthcare 
team a lot of useful information. If 
you do receive the dye, you may 
experience side effects just after it 
is injected. This could include feeling 
sick (nausea) or a metallic taste in 
your mouth. These side effects are 
usually mild and do not last long.

Figure 3. A magnetic resonance imaging (MRI) scanner

https://myeloma.org.uk
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What happens during the test?

During the scan you will lie on a 
flat bed. The operator will slide the 
bed into the large tube-shaped 
MRI machine (see Figure 3 on 
page 22). You will be asked to lie 
as still as possible, and the test will 
last for about an hour. The machine 
can be a little noisy but you will be 
given headphones to protect your 
ears. You will be able to hear the 
operator through the headphones 
and talk to them during the scan.

The small space in the machine 
can make some patients feel a little 
anxious during the scan. If you think 
this may be a problem for you, speak 
to the department in advance of the 
scan, so that they can make sure 
you are as comfortable as possible. 

Computerised tomography 
(CT or CAT) scan

What is it?

CT scans (sometimes called CAT 
scans) combine an X-ray procedure 
with a specialised computer to 
create detailed cross-section images 
of the body. CT scans are quicker to 
perform than some other imaging 

tests. A CT scan uses higher doses 
of radiation than an X-ray but the 
risk is still very low. If you are offered 
a CT scan, your healthcare team 
considers the benefit of the scan 
to outweigh any risk.

A reasonably new type of scan called 
a whole-body low-dose CT (WBLDCT) 
scan uses a lower dose of radiation 
while still accurately assessing bone 
damage. This test is not available at 
all hospitals but your healthcare team 
will recommend the most suitable 
tests available in your circumstances.

Why am I having this test?

Like MRI scans, CT scans are much 
more sensitive than standard 
X-rays. They show areas of bone 
damage or areas of bone at risk of 
damage in greater detail. Because 
of this, they can show up smaller 
lytic lesions than ones that can be 
detected by X-rays. They can be 
used to detect lytic lesions in the 
vertebrae (the bones of the spine) 
and other areas of the body that 
are harder to access with X-rays.

tel:08009803332


myeloma.org.uk24

What happens before the test?

You will be asked not to eat or drink 
for several hours before the scan. 
You will also be asked to remove any 
metal belongings such as jewellery, 
as they can interfere with the 
images produced.

You may be given an injection of dye 
into the arm. This is called ‘contrast 
medium’, which can be used to 
improve the detail of the scan. Many 
myeloma patients will not have this 

dye, especially if they have kidney 
problems. Even without the dye, 
CT scans are sensitive and should 
give your healthcare a lot of useful 
information. If you do receive the 
dye, you may experience side effects 
just after it is injected. This could 
include feeling sick (nausea) or a 
metallic taste in your mouth. These 
side effects are usually mild and 
don’t last long.

Figure 4. A computerised tomography (CT) scanner
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What happens during the test?

During the scan you will lie on a flat 
bed. The operator will slide the bed 
into the large doughnut-shaped 
CT machine (see Figure 4 on 
page 24). You will be asked to lie 
as still as possible, and the test will 
last about 10 to 30 minutes. You will 
be able to hear the operator and talk 
to them during the scan. 

Skeletal survey
A skeletal survey is a series of 
X-rays of the bones in your arms 
and legs, spine, skull, ribs and pelvis.

Why am I having this test?

X-rays can examine large areas of 
the body using relatively small doses 
of radiation. This means the benefits 
of having the X‑rays are considered 
to outweigh the very small risks. 
X‑rays can pick up areas where there 
is risk of fracture of a bone. However, 
X‑rays can only detect lytic lesions 
when 30% to 50% of the bone has 
been lost. This means that bone 
damage is not detected by X‑ray in 
at least 1 in 5 patients.

X-rays were the main imaging 
test for detecting myeloma bone 
disease for a long time. In recent 
years, other imaging scans that can 
pick up smaller amounts of bone 
disease are being used more often. 
These include CT, MRI and positron 
emission tomography (PET scan). 
However, the type of scans used 
will also depend on availability of 
scanning equipment. 

What happens during the test?

A skeletal survey will last about 
30 to 45 minutes. Each X-ray 
only takes a few moments. The 
X-ray procedure itself is painless, 
but you may be asked to lie in 
certain positions that may be 
uncomfortable or painful. It may help 
to take painkillers a few hours before 
your X-ray appointment and to use 
pillows during the X-ray procedure 
to make you more comfortable.

Positron emission 
tomography (PET) scans
Before a PET scan, patients are 
given an injection of liquid sugar 
that has had a small amount of a 
radioactive label added. 
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This is called a tracer. The tracer 
is short-lived, becoming less 
radioactive quickly. Within a few 
hours it will pass out of your body 
naturally. The level of radioactivity is 
low and if your doctor recommends 
a PET scan, the benefits of having 
it are expected to outweigh the risks.

The sugar in the injection is taken 
up by cells in the body. Cells which 
are actively multiplying take up 
sugar more quickly. This includes 
myeloma and other cancer cells. 
A special camera detects where 
these cells are, and therefore can 
produce an image of the locations of 
the myeloma cells around the body.

In myeloma, PET scans are 
usually combined with CT scans 
(called PET-CT scans). PET scans 
can also be combined with MRI 
scans (called PET‑MRI scans). 
These combined scans help to 
provide a more detailed picture 
of a patient’s myeloma.

Why am I having this test?

PET-CT and PET-MRI scans are not 
routinely used in myeloma. However, 
the sensitivity of the testing can be 
useful in some myeloma patients.

What happens before the test?

For most PET-CT and PET-MRI scans 
you will be asked not to eat for several 
hours before the test. For both 
types of scans you will be asked to 
remove any metal belongings such as 
jewellery. If you have any metal inside 
your body, such as a pacemaker, 
you probably won’t be able to have a 
PET-MRI (see page 21). You will be 
given an injection of the tracer liquid 
about an hour before the scan. You 
will be asked to rest while the tracer 
is spreading around your body. 

What happens during the test?

During the scan you will lie on a flat 
bed. The operator will slide the bed 
into the large tube-shaped PET-CT or 
PET-MRI machine. You will be asked 
to lie as still as possible, and the 
test will last for about 30 minutes. 
You will be able to hear the operator 
and talk to them during the scan.

The small space in the machine can 
make patients feel a little anxious 
during the scan. If you think this may 
be a problem for you, speak to the 
department in advance of the scan, 
so that they can make sure you are 
as comfortable as possible.
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Understanding your test 
results at diagnosis 

Once all your tests have been completed, your doctor will look  
at the results, together with any symptoms you have, to determine 
your diagnosis and decide the next steps.

Diagnosing myeloma 
For myeloma to be diagnosed, 
your test results need to show 
several things. These are 
known as diagnostic criteria. 

The diagnostic criteria for myeloma 
are:

	• At least 10% myeloma cells  
in the bone marrow

	• One or more myeloma-defining 
events

Myeloma defining events are:

Hypercalcaemia: more than 
2.75 mmol/L serum calcium 

Kidney damage: indicated by 
serum creatinine more than 
177 µmol/L or creatinine 
clearance less than 40 ml/min

Anaemia: indicated by 
haemoglobin less than 100 g/L

Bone lesions: one or more 
shown on X-rays, CT  
or PET-CT scan

60% or more myeloma cells  
in the bone marrow

Serum free light chain ratio 
100 or more 

More than one bone lesion 
that is at least 5 mm or 
larger in size as picked 
up by an MRI scan 

You may hear these being referred 
to as CRAB criteria, which stands for:

	• Calcium

	• Renal (kidneys)

	• Anaemia

	• Bone
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If you are diagnosed with myeloma

Receiving a diagnosis of myeloma 
can bring a mixture of emotions 
and it can be difficult to know where 
to start. Myeloma UK is here with 
information and support for you.

We’ve developed a resource 
specifically to support anyone who 
has recently received a diagnosis 
of myeloma. Find out more in the 
Infopack for newly diagnosed 
myeloma patients from Myeloma UK 

You can also get in contact with our 
Myeloma Information Specialists to 
talk, ask questions and get further 
support. They can help you with 
understanding your diagnosis and 
suggest relevant resources for 
you. Call 0800 980 3332 or email 
AskTheNurse@myeloma.org.uk 

Your doctor will discuss with you 
what the next steps are and whether 
you will need to begin treatment. 
Not everyone will need to start 
treatment straight away.

Other possible diagnoses
Some patients having these tests 
will not be diagnosed with myeloma, 
but with a related condition, such as:

	• Smouldering myeloma

	• Monoclonal gammopathy of 
undetermined significance (MGUS)

These conditions are considered 
pre-cursor conditions. This means in 
some people, they can progress to 
myeloma in the future. 

Patients with MGUS, and most 
patients with smouldering myeloma, 
will usually not be given treatment. 
This is because there is not enough 
evidence that any possible benefit 
of treatment for these conditions 
outweighs the risk, and usually 
patients with these conditions 
experience few or no symptoms. 
Instead, they will have ongoing 
monitoring to check for any  
signs that active myeloma  
is developing.

For more information see the 
Smouldering myeloma Infosheet  
and the Monoclonal Gammopathies 
of Undetermined Significant (MGUS) 
Infosheet from Myeloma UK 

https://myeloma.org.uk
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Results that indicate a specific 
diagnosis are summarised  
in Table 1 below.

Myeloma UK provides  
diagnostic pathways for GPs to 
help them know when to suspect 
myeloma. If you’d like a copy to 
share with your GP, get in touch 
with us via the Myeloma Infoline 
or Ask the Nurse email service. 

Table 1. What your test results need to show (the diagnostic criteria) for a diagnosis 
of MGUS, smouldering myeloma or active myeloma

MGUS Smouldering myeloma Myeloma

Paraprotein level in 
the blood of less than 
30 g/L

Paraprotein level in 
the blood of 30 g/L  
or more, and/or 
urinary monoclonal 
protein 500 mg or 
more per 24 hours

Less than 10% 
myeloma cells  
in the bone marrow

10–60% myeloma cells 
in the bone marrow

At least 10% 
myeloma cells  
in the bone marrow

No myeloma-defining 
events

No myeloma-defining 
events

One or more 
myeloma-defining 
events

tel:08009803332
tel:0800 980 3332
mailtp:AskTheNurse@myeloma.org.u
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Monitoring myeloma

You will have regular tests during treatment for myeloma 
and during remission. It can be reassuring to know that 
your healthcare team are keeping a regular eye on you 
and the myeloma. This will help them understand how the 
myeloma is responding to treatment or spot when myeloma 
is becoming more active again during remission. 

During treatment
During times that you are having 
treatment for myeloma you will 
have regular blood tests to see 
how the myeloma is responding 
to the treatment. This will usually 
include paraprotein and/or free 
light chain tests. Full blood counts 
and blood biochemistry tests 
will also be done regularly.

As well as checking the response  
of myeloma to treatment, these 
tests also help your healthcare  
team to monitor any complications 
you have, including side effects  
of your treatment.

Imaging tests may be done to 
check how your bone lesions are 
responding to treatment. Tests are 
generally done at least monthly 
during treatment.

Measuring response 
to treatment
Signs that the myeloma is 
responding to treatment include:

	• A reduction in the paraprotein  
or light chain level

	• An improvement in symptoms or 
complications such as bone pain, 
anaemia and kidney function

	• A reduction in the number of 
myeloma cells in the bone marrow

	• An improvement in general health

How much the myeloma is 
responding to treatment can be 
measured and categorised into 
response levels. These are explained 
in Table 2 (see page 31).
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Response How response is defined

Stringent complete response (sCR)

No detectable paraprotein

No detectable myeloma cells  
in the bone marrow

Normal free light chain ratio

Complete response (CR)

No detectable paraprotein

Less than 5% myeloma cells  
in the bone marrow

Very good partial response (VGPR)

More than 90% reduction  
in blood paraprotein

Urine paraprotein less than  
100 mg/24h

Partial response (PR)

More than 50% reduction  
in blood paraprotein

More than 90% reduction  
in 24h urinary paraprotein

Stable disease (SD)
Not meeting criteria for any  
other response 

Progressive disease (PD)

Increase of more than 25%  
in blood or urine paraprotein,  
or development of new myeloma 
symptoms, or new bone damage 
seen on scans

Table 2. Categories of response levels showing how much the myeloma  
is responding to treatment
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During remission
Once you have finished your cycles 
of treatment and have no signs 
of active myeloma, you are in 
remission. You may be continuing 
longer-term treatment with one or 
more of your myeloma treatments 
during this time.

During remission you will continue 
to have a range of tests regularly. 
The tests will be similar to those 
done during treatment, but they are 
likely to be less often. You will usually 
have regular tests of paraprotein 
and/or free light chain, as well as 
routine blood tests.

How often you are tested during 
remission will depend on several 
factors, including how long you have 

been in remission, your age, and any 
other health conditions you have. 
Most patients in remission will be 
tested every 2 to 3 months initially.

Most patients will not have follow-up 
bone marrow tests or scans after 
the initial ones done at diagnosis. 
However, certain types of myeloma 
that cannot be monitored in other 
ways, such as non-secretory 
myeloma, may require bone marrow 
tests or scans to be done more 
regularly (see page 38).

In some patients, the paraprotein 
or light chain levels may still be 
measurable, but at a stable low level. 
This is known as a plateau. If you 
are in a plateau, you will have similar 
testing to patients in remission, but 
they may be more frequent.
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Understanding your test 
results during monitoring

As well as indicating the activity of the myeloma, your test 
results will help identify any potential complications of myeloma. 
Identifying these complications through monitoring can help you 
to take precautions or get additional support with them.

Blood count results

Anaemia

Low red blood cell counts or low 
haemoglobin count indicates 
anaemia. Anaemia can occur as a 
direct result of the myeloma or as 
a side effect of some treatments. 

Symptoms of anaemia include:

Fatigue

Breathlessness

Dizziness or light-headedness

Fast heartbeat 

There are supportive treatments 
available to treat the anaemia 
and help relieve anaemia-related 
symptoms.

Risk of infection

Low white blood cell counts or 
low neutrophil counts indicate 
your body is at an increased 
risk of developing infections.

Common signs and symptoms  
of an infection include:

	• Fever (temperature above 37.5°C)

	• A temperature below 36°C

	• Chills and sweating

	• Change in cough or a new cough

	• Sore mouth and throat

	• Blocked nose or ears

It is important to recognise the signs 
and symptoms of infection and to 
report any suspected infection to 
your healthcare team or out of hours 
service straight away.
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If you have a low white blood 
cell count, your healthcare team 
may advise that you take extra 
precautions to avoid infection.

For more information on types  
of infections, their treatments, and tips 
for reducing the risk of infection, see 
the Infection and myeloma Infosheet 
from Myeloma UK

Thrombocytopenia

A low platelet count is known as 
‘thrombocytopenia’ and indicates 
that you are at risk of bleeding and 
bruising more easily.

Thrombocytopenia can develop 
as a complication of myeloma 
and normally begins to improve 
with anti-myeloma treatment. 
Thrombocytopenia can also 
develop as a side effect of some 
anti‑myeloma treatments.

Some common signs or 
symptoms of moderate to severe 
thrombocytopenia include:

	• Spontaneous bleeding  
in the mouth and gums

	• Easy or excessive bruising

	• Nosebleeds

	• A red pinpoint rash

	• Prolonged bleeding from cuts

If you have a low platelet count, your 
healthcare team may advise you 
to take precautions to reduce the 
risk of bruising and bleeding. For 
example, avoiding contact sports, 
body piercing or tattooing. 

For more information see the 
Thrombocytopenia and myeloma 
Infosheet from Myeloma UK
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Blood chemistry results

Myeloma bone disease

In patients with active myeloma 
bone disease, calcium levels in the 
blood are often raised. This is called 
hypercalcaemia.

Hypercalcaemia can cause a range 
of symptoms including:

Loss of appetite

Nausea and vomiting

Constipation

Increased thirst

Confusion

General weakness  
and tiredness 

Hypercalcaemia is most often 
found at diagnosis and is much 
less common once treatment 
has started.

For more information see the  
Myeloma bone disease Infoguide 
from Myeloma UK

Myeloma kidney disease

High creatinine levels in the blood 
indicate that the kidneys are not 
working normally.

If your healthcare team suspects 
you may have myeloma kidney 
disease, you will undertake further 
testing (often a urine test) to gain 
a better understanding of how well 
your kidneys are working.

Kidney damage may occur for a 
variety of reasons in myeloma. 
Understanding the underlying 
cause of the kidney damage is 
important for determining how it 
should be treated and managed. 

For more information see the  
Myeloma and the kidney Infoguide 
from Myeloma UK

The Patient Diary from  
Myeloma UK can be used to 
keep a record of your test results. 
Order your free copy today by 
calling 0800 980 3332 or visiting 
myeloma.org.uk
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Checking for relapse

Regular testing helps your healthcare team understand your 
response to treatment and any changes in the activity of your 
myeloma. This means they will be able to detect whether the 
myeloma is becoming more active again and if further treatment 
is needed.

A return of myeloma symptoms,  
or an increase in paraprotein or free 
light chains, can indicate that the 
myeloma is relapsing. This means 
that the myeloma is becoming more 
active again and you are likely to 
need treatment. 

Types of relapse
A ‘biochemical relapse’ means 
that your paraprotein and/or free 
light chains are rising, but you 
do not have any symptoms or 
complications of myeloma, such 
as kidney problems or bone pain. 
In this situation, your healthcare 
team may decide that treatment 
is not needed straight away. If this 
happens, there will be a period of 
“watch and wait” when you will have 
more frequent clinic visits and blood 
tests before treatment is restarted. 

When a patient experiences 
new or worsening symptoms or 
complications such as anaemia, 
raised calcium levels, bone pain, 

or kidney problems, as well as 
a steady rise in paraprotein 
and/or light chain levels, this 
is called a ‘clinical relapse’. 

When a clinical relapse is occurring, 
you will have additional tests, such 
as blood tests for kidney problems 
and hypercalcaemia, and imaging if 
you experience new bone symptoms.

How will I know I am relapsing?
Your healthcare team will look at 
trends in your results rather than 
a one-off reading to determine the 
activity of your myeloma. Small 
fluctuations in results are common, 
so this longer view is helpful to get a 
more accurate picture.

Relapse can be indicated by a trend 
of raising paraprotein or free light 
chain levels, as well as changes in 
other test results. 

You can find a table of normal  
blood test results in Appendix 1 on 
page 53. However, it is important 
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to note that these results are an 
average, and different hospital 
laboratories may use different 
normal ranges.

Is there a treatment threshold?
Often patients will ask whether their 
paraprotein reading is normal or if 
they are nearing the threshold for 
treatment again. 

Every person is different and the 
timing for starting treatment again 
will be individual to you. There is no 
test result number or threshold you 
need to meet to indicate you should 
start treatment again.

When to start treatment 
will depend on a number of 
factors and will be a discussion 
between you and your doctor. 

Support at relapse
If you are told you are relapsing,  
this can be a very worrying time  
and you may feel a range of 
emotions. Myeloma UK is here to 
provide support at this time and 
has a number of useful resources 
that can help you understand more 
about what relapse could mean 
for you. There is also information 
about the different kinds of support 
available to you. You can find out 
more about support available from 
Myeloma UK on page 56.

For more information see the 
Infopack for relapsed and/or 
refractory myeloma patients  
from Myeloma UK 
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How are different types  
of myeloma monitored?

In most myeloma patients, the myeloma cells produce paraprotein 
which can be easily measured in the blood. However, other less 
common types of myeloma might produce little or no paraprotein, 
or produce light chains only. If this is the case, you may need 
different tests to monitor the myeloma. 

Light chain myeloma
In light chain myeloma (also 
called Bence Jones myeloma) the 
myeloma cells only produce light 
chains. About 1 in every 5 myeloma 
patients have this type of myeloma. 
The light chains can be measured in 
the blood using the sFLC assay (see 
page 14). If you are diagnosed 
with light chain myeloma, the sFLC 
assay will be done regularly during 
treatment and in periods  
of remission.

Oligosecretory  
and non-secretory myeloma
For a very small number of 
myeloma patients (less than 
1 in 100), the myeloma cells 
produce very little or no abnormal 
paraprotein or light chains.

Patients with oligosecretory 
myeloma have very low but 
measurable levels of abnormal 
protein in their blood or urine.

Patients with non-secretory 
myeloma have no detectable levels 
of either paraprotein or light chains 
in their blood or urine.
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The low or undetectable levels 
of paraprotein make it difficult 
for these types of myeloma to 
be diagnosed and monitored but 
there are options available. The 
sFLC assay is able to detect very 
small amounts of light chains 
in the blood, making it easier 
to diagnose and monitor many 
oligosecretory patients. However, 
in some oligosecretory patients, 
the levels of free light chains are 
so low that even the sFLC assay 
will not be able to pick them up. 
These patients are likely to have 
more regular bone marrow biopsies 
during treatment and remission. 

This might be frustrating but 
remember that it means your 
healthcare team can monitor the 
myeloma. This allows them to work 
with you to plan your treatment. 

Patients with non-secretory 
myeloma are also generally 
monitored using other tests 
including imaging scans or bone 
marrow tests.

In some patients, myeloma cells  
may produce paraprotein during  
earlier stages of their myeloma  
but may eventually stop doing so.  
In these patients, other methods  
of monitoring the disease need  
to be used.
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Screening tests for myeloma

It is natural to worry about whether myeloma could be  
inherited within your family. This section provides information  
about why myeloma is not an inherited cancer in the sense of 
being caused by a single inherited gene and whether there are 
screening tests available. 

In some conditions, such as cystic 
fibrosis, a person has the disease 
if they inherit two faulty copies of a 
single gene, one from each parent. 
This is not the case with myeloma.

The risk of developing myeloma 
is generally about 1 in 10,000 
people per year (averaged across 
all age groups, with a higher risk 
in older age groups). In close 
relatives of myeloma patients, this 
risk is about 2 in 10,000 people 
per year. This means that although 
the risk of developing myeloma 
is slightly higher if you have a 
close relative with the condition, 
it is still a very small risk overall. 
Other genetic and environmental 
factors are needed before 
myeloma can develop.

For these reasons, a screening test 
for myeloma does not currently 
exist. The very low overall risk of 
developing myeloma, and the fact 
the myeloma is not considered to 
be an inherited cancer, mean that 
setting up a screening programme 
for the general public would likely 
not be considered a cost-effective 
use of public health resources.

For more information see the  
Is myeloma an inherited cancer? 
Infosheet from Myeloma UK

https://myeloma.org.uk
https://www.myeloma.org.uk/library/is-myeloma-an-inherited-cancer-infosheet/
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Genetic testing in myeloma

Myeloma occurs when the genetic material of a plasma cell is 
damaged during its development. This kind of damage is known 
as genetic abnormalities. The different genetic abnormalities can 
affect how the myeloma responds to different treatments. This 
section explains the impact of genes and genetics on myeloma 
treatment, and about the genetic tests you may be offered. 

Genes and genetics 
Genes are the sets of instructions 
that control how each cell in the 
body develops and grows. Genes 
are made up of sections of DNA 
and packaged into bundles called 
chromosomes. The genetic code 
is all the instructions contained 
in a person’s genes.

We inherit our genes from both our 
parents. However, they can change 
over time in our cells too. These 
types of changes are mistakes in 
the genetic code in a cell and are 
called genetic variations, or genetic 
abnormalities. Genetic abnormalities 
can cause changes in the way a cell 
develops and multiplies. 

Sometimes a combination of several 
abnormalities causes the normal 
controls in a cell to be ‘switched off’ 
or damped down. This means the 

controls stop working properly and 
this causes the cell to become a 
cancer cell, such as a myeloma cell.

Genetic changes in myeloma 
There are a number of genetic 
abnormalities which frequently 
occur in myeloma. The names of 
genetic abnormalities describe 
the location and type of genetic 
abnormality (also known as the 
genetic subtype) for your doctor. 
Some common abnormalities in 
myeloma include: 

	• t(4;14) 

	• t(14;16) 

	• 1q gain 

	• del(17p) 

	• t(11;14) 

	• Hyperdiploidy (a gain in 
chromosome number) 
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Why is genetic testing done?
The different abnormalities may 
affect how myeloma cells develop, 
and how quickly or slowly the 
myeloma progresses. They may 
also affect how well patients 
respond to different treatments. 
The genetic changes are referred 
to as high-risk or standard-risk 
prognostic markers in myeloma.

Types of genetic tests 
There are several different tests 
that detect different types of 
genetic changes in cells. The 
genetic tests used most in 
myeloma are described below.

Fluorescence in-situ 
hybridisation (FISH)

This is a very sensitive test that can 
identify specific DNA sequences that 
are missing or in the wrong place on 
the chromosome. The chromosomes 
from bone marrow cells are stained 
with a fluorescent marker and 
looked at under a microscope.  
When stained, the chromosomes 

look like strings with light and dark 
bands. Small and subtle changes 
can be identified using the bands.

Guidelines published by the National 
Institute for Health and Care 
Excellence (NICE) recommend that 
patients should have FISH testing 
at the time of diagnosis, to identify 
whether they have standard-risk  
or high-risk myeloma.

In practice some centres do not 
have access to carry out this sort  
of genetic testing for all patients. 

You may also have FISH testing,  
or other genetic tests, carried out  
if you take part in a clinical trial.

Karyotyping

This is a test of the overall 
appearance of chromosomes. Cells 
from the patient’s bone marrow are 
treated with a special stain which 
helps the cells show up clearly. The 
chromosomes are then looked at 
under a microscope. Karyotyping is 
not as sensitive as FISH but it is still 
useful to pick up any abnormalities 
in the number or appearance  
of the chromosomes.

https://myeloma.org.uk


Infoline: 0800 980 3332 43

 
Staging myeloma 

If you have been diagnosed with myeloma, your myeloma will be 
assessed to work out how much the myeloma has affected your 
body. This is called staging. This section explains how myeloma  
is staged and what tests might be used to do this. 

Staging measures how much a 
patient’s myeloma has developed 
(the tumour burden) and how much 
it has affected the body.

Staging is also used to assess 
the prognosis (likely development) 
of myeloma. However, it is important 
to remember that myeloma is a 
very individual cancer and different 
people respond differently to 
treatment. This means it is not 
possible to predict the course 
of the myeloma with certainty.

Your myeloma will be staged at 
diagnosis, and sometimes again 
once the myeloma relapses. 
Because staging does not usually 
affect treatment, your doctor may 
not discuss the staging results.

The staging systems used most 
often are the International Staging 
System (ISS) and the revised 
International Staging System (rISS). 
Your myeloma stage will be based 
on several different tests. 

In terms of staging myeloma, a test 
result may indicate that the cancer 
is ‘more advanced’. This means the 
cancer is established and is having 
a larger effect on the body.

For the ISS, the tests are:

	• Beta 2 microglobulin (β2M) in the 
blood – a higher level indicates 
more advanced myeloma (see 
page 11)

	• Albumin in the blood – a lower 
level indicates more advanced 
myeloma (see page 11)

tel:08009803332


myeloma.org.uk44

For the rISS there are 2 extra tests:

	• Lactate dehydrogenase (LDH) – 
LDH is a protein that is found in 
almost all body cells, but very 
little is normally in the blood. 
More LDH is found in the blood 
when cells are being damaged 
or destroyed. LDH is used as 
an indicator in various different 
cancers. In myeloma, a higher 
level in the blood indicates 
more advanced myeloma

	• Genetic changes – genetic 
changes measured by FISH 
testing may indicate if a patient 
has a high-risk type of myeloma 
(see page 42)

You should talk to your healthcare 
team if you have any questions 
about the staging of myeloma and 
any test results you have. They 
are the best people to help you 
understand your specific situation.
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Future directions

Developments are ongoing to produce new and improved tests 
and investigations. This should help to diagnose patients earlier, 
monitor patients more closely, and understand an individual’s 
specific type of myeloma better. This could mean treatment timing 
being improved as well as targeting the myeloma with the best 
type of treatment for its specific genetic subtype. 

The newer methods of genetic 
testing can pick up smaller 
changes in the genes in myeloma 
cells. This information is being 
used to help develop treatments 
that target these changes.

Tailoring treatments specifically 
to an individual patient’s myeloma 
in this way is known as stratified 
treatment. Stratified treatment 
approaches are only in the early 
phases for myeloma at the moment, 
but it is hoped that as genetic 
testing becomes more powerful and 
more available, the approach might 
help more patients in the future.

Advanced genetic testing 
and imaging are also helping 
our understanding of how 
myeloma develops from 
precursor conditions, such as 
smouldering myeloma and MGUS.

Researchers are also trying to 
understand better how a patient’s 
myeloma cells change over time. 
This is a process called clonal 
evolution. Modern scanning methods 
make it possible to look in detail 
at how this occurs, in the hope of 
improving the targeting of myeloma 
treatments. Researchers are using 
advanced scanning techniques 
and gene sequencing to map 
where different clones of myeloma 
cells are located in the body.

New tests are being used to pick 
up increasingly small amounts 
of residual myeloma cells present 
during remission. These residual 
cells are called minimal residual 
disease (MRD). Detecting 
increasingly small amounts of MRD 
makes it possible to compare 
different treatments in clinical trials 
more accurately. It also helps provide 
information about likely prognosis.
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Top 10 tips when undergoing  
myeloma tests and investigations 

1	 Ask your healthcare team about why you are having  
a test, and what your results mean 

2	 Tell the imaging department beforehand if you are 
anxious about your scan 

3	 Ask your healthcare team which over-the-counter 
medicines are best for you if you need them after a test 

4	 If you have a bone marrow aspirate or biopsy, ask  
your healthcare team if any aftercare is recommended 

5	 Check if you can bring someone with you to your 
appointments for support if you feel this would help you 
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6	 If you are asked to ‘watch and wait’, ask your healthcare 
team what signs or symptoms to watch for 

7	 Make use of non-medical techniques, such as  
gentle massage and relaxation  

8	 Ask to be referred to a specialist pain clinic if you need 
more help getting pain under control 

9	 See Appendix 1 (page 53) for normal blood test  
result ranges 

10	 Reach out to Myeloma UK if you need  
support (see page 56)  
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Medical terms explained

Albumin: A protein which makes up 
more than half of the total protein 
in the blood of healthy people. Low 
levels indicate active disease and 
can be used to determine prognosis.

Anaemia: A condition in which the 
amount of haemoglobin in the blood 
or the number of red blood cells is 
below the normal levels, causing 
shortness of breath, weakness and 
tiredness.

Antibodies (immunoglobulins): 
Proteins found in the blood 
produced by cells of the immune 
system, called plasma cells. Their 
function is to bind to substances 
in the body that are recognised 
as foreign, such as bacteria and 
viruses, enabling other cells of the 
immune system to destroy and 
remove them.

Bence Jones proteins: Free light 
chains that have been filtered from 
the blood by the kidneys and are 
found in the urine. The presence of 
any Bence Jones protein in urine is 
abnormal. 

Beta 2 microglobulin (ß2M): A 
small protein found in the blood. 
High levels occur in patients with 
active myeloma. 

Biochemical relapse: There is 
evidence of a relapse occurring by 
a rising paraprotein and/or light 
chain levels in the blood and/or 
urine, but no evidence in terms of 
new or worsening symptoms or 
complications. Treatment is not 
normally required until a clinical 
relapse has been diagnosed. 

Bone marrow: The soft, spongy 
tissue in the centre of bones that 
produces blood cells.

Bone marrow aspirate: A procedure 
to remove a sample of fluid and 
cells from the bone marrow for 
examination and testing.

Bone marrow biopsy (trephine 
biopsy): A procedure to remove 
a small sample of bone marrow 
tissue (for examination under a 
microscope).
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Bone remodelling: A normal 
process where old bone tissue is 
broken down and replaced by new 
bone tissue.

Chromosomes: Structures in which 
the DNA is packaged within a cell.

Clinical relapse: There is evidence 
of a relapse occurring in the blood 
and/or urine (i.e. a steady rise in 
paraprotein and/or light chain 
levels) and also emergence of 
new or worsening symptoms or 
complications.

Creatinine: A normal waste product 
of muscle tissue breakdown which 
is found in blood. Creatinine is 
normally filtered through the kidneys 
and excreted in urine.

Erythrocytes: Another term for red 
blood cells.

Estimated glomerular filtration 
rate (eGFR): A measure of how well 
the kidneys are working. It calculates 
how many millilitres of waste your 
kidneys are able to filter in a minute.

Fatigue: A feeling of being 
exceptionally tired, lethargic or 
exhausted all or most of the time. 
It does not result from activity or 
exertion and is not fully relieved by 
rest or sleep.

Free light chain: A light chain (part 
of an antibody or immunoglobulin) 
that is not attached to the rest of the 
antibody.

Freelite®: A brand name for the 
serum free light chain assay, a test 
used to detect and measure the 
type and amount of free light chains 
in the blood.

Genes: Strands of DNA which act 
as a set of instructions to make 
molecules called proteins. Together 
these make up the blueprint of 
life that determines how the body 
develops, grows and functions.

Haematologist: A doctor who 
specialises in the study and 
treatment of blood and blood-
related disorders.

Haemoglobin: The protein found in 
red blood cells that carries oxygen 
around the body.
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Hevylite®: The brand name for 
a test which can detect and 
measure complete immunoglobulin 
molecules in the serum. It is not yet 
in routine use in the UK but may be 
available at some centres. 

Hypercalcaemia: A higher than 
normal level of calcium in the 
blood, which may cause loss of 
appetite, nausea, thirst, fatigue, 
muscle weakness, restlessness and 
confusion.

Immune system: The complex 
group of cells, tissues and proteins 
(including antibodies), that protect 
the body against infection and 
disease.

Light chain: Part of an antibody  
(or immunoglobulin). An antibody 
is made up of two heavy chains and 
two light chains. There are two types 
of light chain, kappa and lambda.

Light chain myeloma:  
A type of myeloma where only 
the light chain portion of the 
immunoglobulin is produced.

Lytic lesions: Damage to the bone 
caused by myeloma. They look like 
holes in the bone on an imaging scan.

Malignant: A term for cancerous 
cells which have the ability to spread.

Minimal residual disease:  
The term used to describe the 
small number of myeloma cells that 
remain in the bone marrow following 
successful treatment. 

Monoclonal gammopathy  
of undetermined significance 
(MGUS): A non-cancerous condition 
in which low levels of paraprotein 
are present in the blood. Patients 
do not generally have symptoms 
but do have an increased risk 
of developing myeloma.

Myeloma bone disease:  
A complication in which bone 
is damaged by myeloma cells. 
Results in lytic lesions, pathological 
fractures and spinal collapse.

Non-secretory myeloma: A type 
of myeloma in which there is no 
detectable paraprotein or light 
chains in either the blood or urine.
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Oligosecretory myeloma:  
A type of myeloma where patients 
only secrete very low levels of 
paraprotein and/or free light chains. 
Distinction of this group of patients 
was only possible following the 
introduction of the serum free light 
chain (sFLC) assay or Freelite test.

Paraprotein: An abnormal antibody 
(immunoglobulin) produced 
in myeloma. Measurements of 
paraprotein in the blood can be 
used to diagnose and monitor the 
disease. Also known as M protein.

Plasma cells: A type of white blood 
cell that produces antibodies 
(immunoglobulins) to fight infection.

Plateau: A period of time when the 
myeloma, and the paraprotein level, 
is relatively stable. Often referred to 
as stable disease.

Platelets: A type of blood cell 
involved in blood clotting.

Prognosis: The probable outcome 
or course of a disease.

Prognostic marker: A characteristic 
that gives an indication of the likely 
progression of a disease.

Quality of life: A term that refers to a 
person’s level of comfort, enjoyment, 
and ability to pursue daily activities. 
It is a measure of an overall sense of 
wellbeing.

Relapse: The point where disease 
returns or becomes more active 
after a period of remission or 
plateau.

Remission: The period following 
treatment when myeloma cells 
and paraprotein are no longer 
detectable, and there are no clinical 
symptoms of myeloma.

Seralite®: The brand name  
for a test which measures serum 
free light chains much more quickly 
(within minutes) than conventional 
tests. It is not yet in routine use in 
the UK but may be available at some 
centres.

Skeletal survey: A scanning 
procedure that uses a series  
of X-rays of the entire skeleton to 
investigate bone damage.
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Smouldering myeloma:  
The term used to describe an 
early stage of myeloma in which 
there is paraprotein in the blood 
but no symptoms and no damage 
to organs. Smouldering myeloma 
patients generally do not require 
treatment.

Spinal cord compression:  
The term used to describe pressure 
on the spinal cord. It can be caused 
by a collapsed vertebra or by the 
growth of a plasmacytoma within 
the spinal canal.

Stratified treatment: A treatment 
approach that aims to tailor 
treatment specifically to an 
individual patient, for example based 
on the genetic subtype of myeloma 
they have. 

Urea: A normal waste product of the 
liver which is filtered through the 
kidneys and excreted in the urine. 
High levels of urea indicates that 
the kidneys may be damaged or not 
working properly.

Vertebral compression fracture:  
A fracture in one of the vertebrae  
of the spine, causing collapse 
 of the vertebrae.

White blood cells: A type of blood 
cell involved in the body’s immune 
system, which help to fight infection 
and disease. 
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Appendix 1:  
Blood tests and normal ranges

Explanation of units

g/L  number of grams there are in a litre of blood

mg/L  number of thousandths of a gram in a litre of blood

x109/L  number of billion cells there are in a litre of blood

mole  a standard measurement for the amount of any chemical

mmol/L  number of thousandths of a mole in a litre of blood

Please note that doctors do not use a litre of blood to make  
these measurements; they just take a small sample (a few millilitres,  
or 2 to 3 teaspoons) and then multiply up the results.
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Blood 
tests Test name Normal range* Notes

Full blood 
count

Haemoglobin (Hb) 
(men) 135–180 g/L

A low haemoglobin (Hb)  
causes anaemia and fatigueHaemoglobin (Hb) 

(women) 115–160 g/L

White blood cells 
(WBC) 4.0–11.0 x109/L A low white blood cell count 

increases your risk of infection

Platelets (Pl) 150–450 x109/L A low platelet count increases 
your risk of bruising and bleeding

Absolute neutrophil 

count (ANC)
2.0–7.5 x109/L A low count makes you less able 

to fight infection

Blood 
chemistry

Urea 2.5–6.7 mmol/L Often raised when kidneys are 
not working properly

Estimated 
glomerular filtration 
rate (eGFR)

90 ml/min  
or above

Often lowered when kidneys are 
not working properly

Calcium 2.1–2.6 mmol/L Raised by myeloma bone disease

Proteins

Paraprotein 0 g/L Abnormal protein found in certain 
conditions, including myeloma

Kappa (κ) light 
chain 3.3–19.4 mg/L

Part of an immunoglobulin 
(antibody).

Levels are often raised in 
myeloma, with an abnormal ratio

Lambda (λ) light 
chain 5.7–26.3 mg/L

Kappa (κ)/Lambda 
(λ) ratio 0.26–1.65

Albumin 35–50 g/L Often lowered in myeloma because 
of activity of myeloma cells

*The normal range is an average. Exact ranges can vary slightly between hospital laboratories and 
this table is for guidance only. Speak to your healthcare team if you need help understanding your 
blood results. They can interpret your results, specific to you.
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Useful organisations

Carers UK	 carersuk.org
0808 808 7777
Provides advice, information and support for carers. 

Citizens Advice	 citizensadvice.org.uk 
adviceni.net

England: 0800 144 8848� Wales: 0800 702 2020  
Scotland: 0800 028 1456� Northern Ireland: 0800 915 4604
Offers advice about debt and consumer issues, benefits, housing, legal 
matters and employment. 

Macmillan Cancer Support	 macmillan.org.uk 
0808 808 0000
Provides practical, medical and financial information and support to all 
cancer patients and their carers. 

Maggie’s	 maggies.org 
0300 123 1801
Provides free practical, emotional and social support to people with cancer 
and their family and friends. 

Mind	 mind.org.uk 
0300 123 3393
Provides advice and support for anyone with mental health problems. 

NHS 111 Service	 nhs.uk/111
111
Call 111 when you need medical advice fast but it’s not a 999 emergency. 
NHS 111 is available 24 hours a day, 365 days a year.

Samaritans	 samaritans.org
116 123
Listening and support free, 24 hours a day, to anyone who’s struggling to cope.

tel:08009803332
http://www.carersuk.org
tel:0808 808 7777
http://www.citizensadvice.org.uk
https://www.adviceni.net/
tel:0800 144 8848
tel:0800 702 2020
tel:0800 028 1456
tel:0800 915 4604

https://www.macmillan.org.uk
tel:0808 808 0000
https://www.maggies.org/
http://www.mind.org.uk
tel:0300 123 3393
https://www.nhs.uk/nhs-services/urgent-and-emergency-care-services/when-to-use-111/
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We’re here for everything a 
diagnosis of myeloma brings

Myeloma UK provides information and support to help you 
and to connect you with others with shared experiences.

	 Visit myeloma.org.uk, a one-stop-shop for information on myeloma; 
with videos, news and articles to help you keep up to date and live 
well with myeloma.

	 Call our Myeloma Infoline on 0800 980 3332 for practical advice, 
emotional support and a listening ear.

	 Get answers to your questions by emailing our Myeloma Information 
Specialists at AskTheNurse@myeloma.org.uk

	 Order or download our information booklets, which cover all 
aspects of myeloma – call 0800 980 3332 or visit myeloma.org.uk/
publications

	 Learn about myeloma from experts and meet other patients at our 
Infodays and Digital Infoday Sessions.

	 Join a Myeloma Support Group to meet other people living with 
myeloma face to face or online. 

	 Get matched up with a trained Peer Buddy for one-to-one support 
from someone with direct experience of myeloma.

	 Chat and share experiences with others affected by myeloma, 
including our peer volunteers, on the Discussion Forum. 

         myelomauk

https://myeloma.org.uk
https://www.myeloma.org.uk/
tel:08009803332
mailto:AskTheNurse@myeloma.org.uk
tel:08009803332
https://www.myeloma.org.uk/publications
https://www.myeloma.org.uk/our-community/connect-with-others/patient-and-family-events/
https://www.myeloma.org.uk/our-community/connect-with-others/patient-and-family-events/
https://www.myeloma.org.uk/support-groups/
https://www.myeloma.org.uk/our-community/connect-with-others/peer-buddy-service/
https://forum.myeloma.org.uk/
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We are Myeloma UK 

Myeloma UK is the only UK charity focused on myeloma and its related 
conditions. We are here for everyone affected by myeloma. Together we 
make it possible to live longer and better lives with myeloma. Together, we 
support, so no-one faces myeloma alone. 

All our charitable activity is funded by fundraising, voluntary donations, and 
gifts in wills. We couldn’t do it without you, our supporters. Together, we are 
the cure.

Make a donation
You can donate online at myeloma.org.uk/donate, by phone, or by posting  
a cheque payable to Myeloma UK.  

Fundraise
Fundraising is a positive way of making a difference. Whether taking part  
in or holding your own event it raises vital funds and helps raise awareness. 

Leave a gift in your will
Over a third of all our charitable activities are funded by gifts in wills. 
That’s a third of Infoline calls, a third of treatment approval panels fighting 
for the next treatment and a third of research projects striving for the 
next breakthrough.  

However you decide to raise funds, our team is here to support you.  
Contact us on 0131 230 0429 or email supportercare@myeloma.org.uk

tel:08009803332
https://www.myeloma.org.uk/how-you-can-help/donations/
tel:01315573332
mailto:fundraising%40myeloma.org.uk?subject=
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Notes

https://myeloma.org.uk


Nobody ever forgets the moment they are 
diagnosed with myeloma. Myeloma UK advances 
the discovery of effective treatments, with the aim 
of finding a cure. That is what patients want, it’s 
what they deserve and it’s what we do.

Judy Dewinter – President, Myeloma UK

We appreciate your feedback. Please fill in a short online survey about our 
patient information at myeloma.org.uk/pifeedback or email any comments to 
patientinfo@myeloma.org.uk 

For a list of references used to develop our resources, visit  
myeloma.org.uk/references

https://www.myeloma.org.uk/pifeedback
mailto:patientinfo%40myeloma.org.uk?subject=
https://myeloma.org.uk/references


We’re here for everything  
a diagnosis of myeloma brings
Get in touch to find out more about how we can support you
Call the Myeloma Infoline on  

 0800 980 3332
Email Ask the Nurse at  

 AskTheNurse@myeloma.org.uk
Visit our website at 

 myeloma.org.uk

Treatments and tests Infoguide: 
Tests and investigations in myeloma
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