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Remit of the Guideline
• Adults with myeloma (and plasma cell leukaemia)
• Excluded:
– Monoclonal gammopathy of uncertain significance
(MGUS)
– Amyloidosis
– Solitary plasmacytomas

• Included:
– Smouldering myeloma
– Relapsed myeloma

The Guideline Development Group
•
•
•
•
•
•
•

Chairman/Lead Clinician (Haematologists x 2)
Further Haematologists x 4
Clinical Nurse Specialists x 2
Radiologist x1
Palliative Medicine Specialist x 1
Palliative Care CNS x 1
Patient and public involvement representatives x
3
• Co-opted expert advisors
• NCC-C/NICE

The Process
• 13 meetings (held in Cardiff and Birmingham)
• 5 of the meetings were two day – Cardiff
• 1 two-day meeting to respond to stakeholder
comments

New Methods for Us
•
•
•
•
•

Scoping
PICOs
Linking Evidence to Recommendations
GRADE assessment of evidence
Health Economic analysis

Scoping
Scoping outlines why there is a need for a guideline

Scoping process decides which specific topics and what specific question within a topic that
need guidance (NICE guidelines do not cover every single aspect of management of patients
with multiple myeloma)

The guideline did not address existing technology appraisals (TAs) or drugs that were planned
for future TAs
Therefore unable to discuss treatments at diagnosis or relapse as the guideline process had no
power to alter or impact on existing or imminent TAs. Existing TAs embedded into guideline.

Health economic analysis limited to two questions
1) imaging strategies for diagnosis in secondary care of patients with suspected myeloma
2) The cost-effectiveness of balloon kyphoplasty and vertebroplasty compared to
non-surgical management for the treatment of vertebral collapse in patients with myeloma
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Making recommendations (guidelines)
Formulate recommendations:
•For or against (direction)
•Strong or weak (strength)
By considering:
Quality of evidence
Balance benefits/harms
Health economics
Values and preferences

Present evidence profile(s)
to GDG

•
•
•
•

“Offer …”
“Consider…”
“Do not offer…”
“Do not consider…”

Research
questions

Making Recommendations
“OFFER”
Offer indicates a strong recommendation.
This is when there is confidence that the benefits do or do not outweigh harm and burden.
The recommendation can be applied uniformly to most patients.

“CONSIDER”
Where the magnitude of benefit or not is less certain a weaker “Consider” recommendation
is made.
A consider recommendation requires judicious application to individual patients.
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Key Issues in Myeloma Covered in the
Guideline
• Communication & support
• Laboratory & imaging investigations
• Problems areas in myeloma
– Renal disease
– Bone disease
– Complications of disease treatment

• Transplantation for myeloma

Key recommendations

Algorithm for myeloma: diagnosis and
management

Existing technology appraisals of drugs
incorporated into algorithm

Communication and Support
Provide information and support to people with myeloma or primary plasma cell leukaemia
and their family members or carers (as appropriate), particularly at diagnosis, at the
beginning and end of each treatment, at disease progression and at transition to end of life
care.
Consider providing the following information in an individualised manner to people with
myeloma and their family members or carers (as appropriate):
• the disease process, relapse and remission cycle, and the person's overall prognosis
• the treatment plan, including (if appropriate) the process and the potential benefits,
risks and complications of stem cell transplantation
• symptoms of myeloma and treatment-related side effects (including steroid-related side
effects, infection and neuropathy)
• lifestyle measures to optimise bone health and renal function

• how to identify and report new symptoms (especially pain and spinal cord compression)
• the role of supportive and palliative care
• how to access peer support and patient support groups.

Communication and Support
Offer prompt psychological assessment and support to people with myeloma at diagnosis and
(as appropriate) at the beginning and end of each treatment, at disease progression and at
transition to end of life care.

Refer people who are assessed as needing further psychological support to psychological
services.

Advise family members or carers (as appropriate) about the range of available local and national
support services at diagnosis, at the beginning and end of each treatment, at disease
progression and at transition to end of life care.

Lab Investigations for Suspected
Myeloma
• Use serum protein electrophoresis and serumfree light-chain assay to confirm the presence of
a paraprotein indicating possible myeloma or
monoclonal gammopathy of undetermined
significance (MGUS).
• Do not use serum protein electrophoresis, serum
immunofixation, serum-free light-chain assay or
urine electrophoresis (urine Bence–Jones protein
assessment) alone to exclude a diagnosis of
myeloma.

Lab Investigations for Prognostic
Information (1)
• Use the same sample for all diagnostic and
prognostic tests on bone marrow, so people
only have to have one bone marrow aspirate
and trephine biopsy.

Lab Investigations for Prognostic
Information (2)
• When performing a bone marrow aspirate and trephine biopsy to
provide prognostic information:
– Perform fluorescence in-situ hybridisation (FISH) on CD138-selected
bone marrow plasma cells to identify the adverse risk abnormalities
t(4;14), t(14;16), 1q gain, del(1p) and del(17p)(TP53 deletion). Use
these abnormalities alongside International Staging System (ISS)
scores to identify people with high-risk myeloma.
– Consider performing FISH on CD138-selected bone marrow plasma
cells to identify the adverse risk abnormality t(14;20), and the
standard risk abnormalities t(11;14) and hyperdiploidy.
– Consider performing immunophenotyping of bone marrow to identify
plasma cell phenotype, and to inform subsequent monitoring.

Imaging for Suspected Myeloma (1)
• Offer imaging to all people with a plasma cell
disorder suspected to be myeloma.
• Consider whole-body MRI as first-line imaging.
• Consider whole-body low-dose CT as first-line
imaging if whole-body MRI is unsuitable or the
person declines it.

Imaging for Suspected Myeloma (2)
• Only consider skeletal survey as first-line
imaging if whole-body MRI and whole-body
low-dose CT are unsuitable or the person
declines them.
• Do not use isotope bone scans to identify
myeloma-related bone disease in people with
a plasma cell disorder suspected to be
myeloma.

Service Organisation
Each hospital treating people with myeloma who are not receiving intensive inpatient
chemotherapy or a transplant should provide local access to:
an MDT specialising in myeloma
supportive and palliative care, supported by:
psychological support services
a 24-hour acute oncology and/or haematology helpline
physiotherapy
occupational therapy
dietetics
medical social services
critical care
clinical trials via the MDT specialising in myeloma
dental services.
.

Service Organisation
Each hospital treating people with myeloma should provide regional access through its network
to:
facilities for intensive inpatient chemotherapy or transplantation

renal support
spinal disease management
specialised pain management
therapeutic apheresis
radiotherapy
restorative dentistry and oral surgery
clinical trials, in particular early phase trials

Managing Primary Plasma Cell
Leukaemia
• Consider bortezomib-based and/or
lenalidomide-based combination induction
chemotherapy for people with primary plasma
cell leukaemia.
• Consider high-dose melphalan-based
autologous stem cell transplantation for
people with primary plasma cell leukaemia if
they are suitable.

Managing Acute Renal Disease
• Consider immediately starting a bortezomib- and
dexamethasone-based combination regimen for
people with untreated, newly diagnosed,
myeloma-induced acute renal disease.
• If a bortezomib-based combination regimen is
unsuitable for people with untreated, newly
diagnosed, myeloma-induced acute renal disease,
consider immediately starting a thalidomide- and
dexamethasone-based combination regimen.
• Do not perform plasma exchange for myelomainduced acute renal disease.

Preventing Bone Disease
To prevent bone disease, offer people with myeloma:
zoledronic acid
or disodium pamidronate, if zoledronic acid is contraindicated or not tolerated
or sodium clodronate, if zoledronic acid and disodium pamidronate are contraindicated, not
tolerated or not suitable.

Consider immediately referring people with myeloma for dental assessment and treatment
before starting zoledronic acid or disodium pamidronate.

For people who need urgent myeloma treatment, consider referring for dental assessment and
treatment as soon as possible after they start treatment.

Managing Spinal Bone Disease
For guidance on treating metastatic spinal cord compression, see the NICE guideline on
metastatic spinal cord compression.
systemic pain control, when relevant using the NICE guidelines on neuropathic pain and opioids
in palliative care.
Consider the following as adjuncts to other treatments for all people with myeloma and spinal
bone disease: interventional pain management and bracing.
In people with radiological evidence of myeloma-related spinal instability, consider immediate
intervention with:
spinal surgery, with or without radiotherapy
cement augmentation, with or without radiotherapy
radiotherapy alone, if spinal intervention is unsuitable or not currently needed.
In people with radiological evidence of myeloma-related spinal bone disease without instability,
consider:
cement augmentation, with or without radiotherapy
radiotherapy alone.

Preventing Infection (1)
• Offer people with myeloma the seasonal
influenza vaccination.
• Consider extending the pneumococcal
vaccination to people with myeloma who are
under 65.
• Consider intravenous immunoglobulin
replacement therapy for people who have
hypogammaglobulinaemia and/or recurrent
infections.

Preventing Infection (2)
• Consider continuing aciclovir or equivalent
antiviral prophylaxis after treatment with
bortezomib or other proteasome inhibitors ends.
• Consider aciclovir or equivalent antiviral
prophylaxis for people who are taking both
immunomodulatory drugs and high-dose
steroids.
• Consider testing for hepatitis B, hepatitis C and
HIV before starting myeloma treatment.

Managing Peripheral Neuropathy
For guidance on the pharmacological management of neuropathic pain see the NICE guideline
on neuropathic pain in adults.
Explain the symptoms of neuropathy to people with myeloma, and encourage them to tell their
clinical team about any new, different or worsening neuropathic symptoms immediately.

If people who are receiving bortezomib develop neuropathic symptoms, consider immediately:
switching to subcutaneous injections and/or
reducing to weekly doses and/or
reducing the dose.
Consider reducing the dose if people are taking a drug other than bortezomib and develop
neuropathic symptoms.
Temporarily stop neuropathy-inducing myeloma treatments if people develop either of the
following: grade 2 neuropathy with pain or grade 3 or 4 neuropathy.
If neuropathy does not improve despite stopping myeloma treatment and further treatment is
needed, consider switching to myeloma treatments less likely to induce neuropathy.

Preventing Thrombosis
For people with myeloma who are starting immunomodulatory drugs, offer thromboprophylaxis
with either:
low molecular weight heparin (LMWH) at a prophylactic dose, or
vitamin K antagonists at a therapeutic dose, to maintain an international normalised ratio (INR)
of 2–3.

If LMWH or vitamin K antagonists are unsuitable, consider low-dose aspirin[3].
When starting thromboprophylaxis, assess the risk factors, contraindications and practicalities of
each prophylactic strategy.
Do not offer fixed low-dose vitamin K antagonists for thromboprophylaxis to people with
myeloma who are starting immunomodulatory drugs.
Consider switching thromboprophylaxis to low-dose aspirin for people who:
are taking immunomodulatory drugs and have achieved maximum response and
have no high risk factors.

Managing Fatigue
• If other treatable causes of anaemia have
been excluded, consider erythropoietin
analogues (adjusted to maintain a steady state
of haemoglobin at 110–120 g/litre) to improve
fatigue in people with myeloma who have
symptomatic anaemia.

Monitoring
Monitor people with smouldering myeloma every 3 months for the first 5 years, and
then
decide the frequency of further monitoring based on the long-term stability of the
disease.
Monitor people who have completed myeloma treatment and recovered at least every
3 months. Take into account any risk factors for progression, such as:
high-risk fluorescence in-situ hybridisation (FISH)
impaired renal function
disease presentation.

Monitoring for myeloma and smouldering myeloma should include:
assessment of symptoms related to myeloma and myeloma treatment and
the following laboratory tests:
full blood count
renal function
bone profile
serum immunoglobulins and serum protein electrophoresis
serum-free light-chain assay, if appropriate.

Monitoring
Do not offer people with myeloma or smouldering myeloma routine skeletal surveys for disease
monitoring.
Consider symptom-directed imaging for people with myeloma or smouldering myeloma if any
new bone symptoms develop.
For people with myeloma and serological relapse or disease progression, consider one of the
following (taking into consideration previous imaging tests):
whole-body MRI
spinal MRI
fluorodeoxyglucose positron emission tomography CT (FDG PET-CT).
For people with smouldering myeloma and disease progression, consider one of the following
(taking into consideration previous imaging tests):
whole-body MRI
whole-body low-dose CT
whole-body CT
spinal MRI
fluorodeoxyglucose positron emission tomography CT (FDG PET-CT).

Second Autologous Stem Cell
Transplant (1)
• Offer a second autologous stem cell transplant to
people with relapsed myeloma who are suitable and
who have:
– completed re-induction therapy and
– had a response duration of more than 24 months after
their first autologous stem cell transplant.

• Consider a second autologous stem cell transplant for
people with relapsed myeloma who are suitable and
who have:
– completed reinduction therapy and
– had a response duration of between 12 and 24 months
after their first autologous stem cell transplant.

Second Autologous Stem Cell
Transplant (2)
• When assessing whether people with relapsed
myeloma are suitable for a second autologous
stem cell transplant, take into account:
– response to the first autologous stem cell
transplant
– International Staging System (ISS) stage
– number of prior treatments
– age, frailty and comorbidities
– adverse fluorescence in-situ hybridisation (FISH)
results.

Allogeneic stem cell transplantation
Take into account that only a small number of people with myeloma are suitable for allogeneic
stem cell transplantation.
When assessing whether people with myeloma are suitable for an allogeneic stem cell
transplant, take into account:
• whether the person has chemosensitive disease
• how many previous lines of treatment they have had
• whether a fully human leukocyte antigen (HLA) matched donor is available
• how graft-versus-host disease (GvHD) and other complications may get worse with age
• the risk of higher transplant-related mortality and morbidity, versus the potential for
long-term disease-free survival
• improving outcomes with other newer treatments
• the person's understanding of the procedure and its risks and benefits.

Consider allogeneic stem cell transplantation as part of a clinical trial if one is available.

Cost Effectiveness Analysis

The Cost Effectiveness of Alternate Imaging
Strategies for Diagnosis in Secondary Care of
Patients with Suspected Myeloma

The Cost Effectiveness of Alternate
Imaging Strategies for Diagnosis in
Secondary Care of Patients with
Suspected Myeloma
There is a strong case that an approach of using cross-sectional imaging at the time of diagnosis
is a cost effective strategy for diagnosis in patients with a plasma cell disorder suspected to be
myeloma. The main driver of this result appears to be the avoidance of the need for further
cross-sectional imaging to guide treatment decisions, following a positive result on skeletal
survey. Even under these conservative assumptions this approach could be both cost saving
and health improving even with the use of WB-CT or WB-MRI being the preferred option in
greater than 50% of cases even when the health provider’s willingness to pay per QALY is zero.

These conclusions do not hold true for lower prevalences of myeloma where the number of
subsequent cross-sectional imaging following skeletal survey is likely to be much lower. The
WB-CT or WB-MRI imaging is therefore very unlikely to be cost effective as a general screening
tool for all paraproteinaemias and it is important that the patient population is carefully
defined.

The Cost-Effectiveness of Balloon Kyphoplasty
and Vertebroplasty Compared to Non-Surgical
Management for the Treatment of Vertebral
Collapse in Patients with Myeloma.
The aim of the economic analysis was to assess the cost effectiveness of balloon kyphoplasty and
vertebroplasty compared to non-surgical management for the treatment of vertebral
compression fractures (VCFs) patients with myeloma.
When considering the probabilistic results, both cement techniques were shown to be cost
effective with a five year time horizon with vertebroplasty also cost effective under a one year
time horizon. Furthermore, during probabilistic sensitivity analysis and under a five year time
horizon both cement techniques were cost effective in the majority of iterations with
vertebroplasty being cost saving and health improving in 40% of cases.

Research Recommendations

Key Research Recommendations
Diagnostic investigations to predict treatment outcomes
What is the prognostic value of the HevyLite assay and ratio compared with other
prognostic factors and tests, including the serum-free light-chain assay and
fluorescence in situ hybridisation (FISH), in people with newly diagnosed myeloma
who are starting treatment?

Imaging investigations for newly diagnosed myeloma

What is the comparative effectiveness of whole-body MRI, fluorodeoxyglucose
positron emission tomography CT (FDG PET-CT) and whole-body low-dose CT in
detecting lesions that may determine the start of treatment for people with newly
diagnosed myeloma?

Key Research Recommendations
Management of smouldering myeloma

Which combinations of FISH, molecular technologies, bone marrow plasma cell percentage,
whole-body imaging, immunophenotype, serum-free light-chain levels or ratio, HevyLite,
paraprotein levels, immunoparesis, and International Staging System (ISS) are most effective at
risk stratification for people with smouldering myeloma?
What is the comparative effectiveness of fixed duration treatment (with or without bonedirected therapy), continuous treatment (with or without bone-directed therapy) and no
treatment (with or without bone-directed therapy) for people with smouldering myeloma?
Allogeneic stem cell transplantation
What is the effectiveness of combined autologous-allogeneic stem cell transplantation
compared with autologous stem cell transplantation, plus consolidation and maintenance
treatment in chemosensitive patients at first response or first relapse?

Bisphosphonates for the prevention of bone disease
What is the effectiveness of monthly zoledronic acid given indefinitely compared with
zoledronic acid given for a fixed duration in patients with myeloma?

Dissemination and Implementation of the
Guidelines
Via NICE- publication of guidelines – website, newsletter, app for iPhone and android, twitter

Development of podcasts and slide set

Dissemination through Myeloma UK and UK Myeloma forum

Barriers to implementation – capacity and funding issues especially relating to whole body
imaging, genetic testing and psychological support

Updating NICE Guidelines
NICE is committed to keeping guidelines current updated.
• A formal check of the need to update a guideline is usually
undertaken every 2 years, and is always undertaken at least every
4 years from the date of guideline publication.
• Aim of update:
1) to identify recommendations that are no longer current or need to
be revised.
2) In exceptional circumstances, for example, when medicines or
interventions are withdrawn, new technology is released, or there
are significant changes to policy, context, legislation or
infrastructure, the check may be brought forward.

Diagnostic investigations to predict treatment outcomes
What is the prognostic value of the HevyLite assay and ratio compared with
other prognostic factors and tests, including the serum-free light-chain assay
and fluorescence in situ hybridisation (FISH), in people with newly diagnosed
myeloma who are starting treatment?

Management of smouldering myeloma
Which combinations of FISH, molecular technologies, bone marrow plasma
cell percentage, whole-body imaging, immunophenotype, serum-free lightchain levels or ratio, HevyLite, paraprotein levels, immunoparesis, and
International Staging System (ISS) are most effective at risk stratification for
people with smouldering myeloma?
What is the comparative effectiveness of fixed duration treatment (with or
without bone-directed therapy), continuous treatment (with or without bonedirected therapy) and no treatment (with or without bone-directed therapy)
for people with smouldering myeloma?
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Limitations of total IgG, IgA
and IgM assays
Consider a total IgA result of 4g/L – ie within NR
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2g/L IgAκ + 2g/L IgAλ (=4g/L)
1
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patients disease than the total value

Courtesy of J Hobbs

c. Electrophoresis Over-Estimates
Tumour Burden due to IgG Recycling
Tumour Burden
Hevylite IgG ratio
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Hevylite in Routine Practice:
•

Consider using Hevylite to Measure Response/Disease
in incidences where electrophoresis is inaccurate
and/or insensitive as a measure of response/disease:
a. When the M-protein is not a distinct quantifiable entity
•
•

Co-migrating monoclonal intact Ig’s
Fuzzy/smeared bands – polymerisation?
 Total Ig’s unable to be indicate monoclonality

b. When M-protein quantification is unreliable: <10g/L
•

SPE/CZE measurements are inaccurate below 10g/L
 Oligosecretory IIMM
 Total Ig’s unable to be indicate monoclonality

c. When the presence of an M-proteins may give a false indication of
residual disease: <10g/L
•

<10g/L IgG (and IgA) half-life increases up to 90 days and thus can falsely
indicate residual disease when the tumour has been ‘ablated’

d. When SPE/CZE/sIFE cannot detect low levels of disease
•
•
•

Residual Disease
Relapse from CR/sCR
At Diagnosis: in suspicious cases where electrophoresis is negative or
inconclusive

Overall Survival at Maximum Response
PR or better

An abnormal HLCr (versus
normal HLCr) at max response is
indicative of poorer OS
(irrespective of the M-protein
response assessed by
electrophoresis)

Blue Line – HLCr normal

Red Line – HLCr Abnormal
Ludwig et al Leukemia (2012)

PFS at Maximum Response
VGPR or better

An abnormal
HLCr (versus
normal HLCr) at
max response is
indicative of
poorer PFS
(irrespective of
the M-protein
response
assessed by
electrophoresis)

Drayson et al. Presented at ASH 2012

At Diagnosis

Overall Survival at Diagnosis
Baseline HLC ratios predicted
OS (p=0.016)

Blue Line – HLCr 0.022-45
Red Line – HLCr <0.022 or >45

The more isotype-matched
immunosuppression
(uHLC)/abnormal the HLCr the
poorer the OS for the patient –
even in a diagnostic sample!

M-protein levels were not significant as a measure of prognosis
Ludwig et al Leukemia (2012)

PFS at Diagnosis
Baseline HLC ratios predicted
PFS (p=0.0002)

Blue: ratios 0.01 – 200 (n=199)
Red: ratios <0.01 or >200 (n=109)

The more isotype-matched
immunosuppression
(uHLC)/abnormal the HLCr the
poorer the PFS for the patient –
even in a diagnostic sample!

M-protein levels were not significant as a measure of prognosis
Bradwell et al Leukemia (2012) doi: 10.1038/leu.2012.159

Prognosis: IgG/ IgA Hevylite in MM
ISS for MM uses high β2M (≥ 3.5 g/L) and low albumin (<35 g/L)
HLC ratio was independent of & more significant than, M-protein,
β2M, albumin and routine cytogenetics

HLC ratios
(>200 or <0.01)
β2M >3.5mg/L

Bradwell et al
Leukemia (2012)
doi: 10.1038/leu.2012.159

Prognostic data shows that
Hevylite is a better marker of
disease than other serum
markers and even routine
cytogenetic markers

During
Treatment

Prediction of Overall Survival During Treatment
SPE Response

Hevylite Response
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Cox regression:
HR: 0.75 (0.42-1.36)
p=0.345
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After 3 months of treatment:
• >PR defined by Hevylite correlates with improved OS, unlike >PR
defined by SPE
Fouquet et al (2015) IMW Poster (Rome)

At Maximum
Response

Overall Survival at Maximum Response
PR or better

An abnormal HLCr (versus
normal HLCr) at max response is
indicative of poorer OS
(irrespective of the M-protein
response assessed by
electrophoresis)

Blue Line – HLCr normal

Red Line – HLCr Abnormal
Ludwig et al Leukemia (2012)

Even in the Absence of a Monoclonal Band on sIFE, an
Abnormal Hevylite Ratio Indicates Decreased OS

HLC abnormal due to
uHLC suppression, not
abnormal levels of iHLC

SPE and sIFE negative
HLC abnormal

Ludwig et al Leukemia (2012)

PFS at Maximum Response
VGPR or better

An abnormal
HLCr (versus
normal HLCr) at
max response is
indicative of
poorer PFS
(irrespective of
the M-protein
response
assessed by
electrophoresis)

Drayson et al. Presented at ASH 2012

At Relapse

Hevylite is a more sensitive detector of Relapse
than SPE/sIFE
Timepoint

IgA g/L

IFE

FLC ratio

Hevylite
IgAk/IgAl
ratio

Reference
interval

.61-3.56

-ve

0.26 – 1.65

0.7 – 2.2

1

38.1

M-spike 39.2
g/L

10.3

463

2

3.28

-ve

1.9

3.7

3

4.34

-ve

1.14

2.9

4

4.28

-ve

1.06

2.8

5

6.58

-ve

1.21

4.1

6

7.67

-ve

1.08

5.6

7

9.14

-ve

1.36

5.6

8

8.04

-ve

1.38

8.2

9

8.80

+ve

2.07

13.0

10

12.20

+ve

4.75

24.8
Clinical Chemistry 57:12 (2011) 1645-9

Limitations of total IgG, IgA
and IgM assays
Consider a total IgA result of 10g/L – ie above NR
IgAκ/ IgAλ
6g/L IgAκ + 4g/L IgAλ
1.5
9.9g/L IgAκ + 0.1g/L IgAλ
99

A ratio is far more informative about the status of a
patients disease than the total value

Hevylite is a more sensitive detector of Relapse
than SPE/sIFE

sIFE and FLC negative
HLC positive
Ludwig et al Leukemia (2012)

Hevylite is a more sensitive detector of Relapse
than SPE/sIFE

Patients progressing by HLC prior to SPE

n/N

Days of anticipated response /
progression median (range)

10/79

56 (28 - 77)

At Maximum Response:
• Hevylite detects relapse on average 56 days before SPE

Fouquet et al (2015) IMW Poster (Rome)

Hevylite is a better marker of disease than
electrophoretic M-protein measurements
•

At diagnosis, Hevylite is prognostic of outcome, unlike Mprotein measurements (SPE/CZE)

•

During treatment, Hevylite is prognostic of outcome, unlike Mprotein measurements (SPE/CZE)

•

At max response, Hevylite is more prognostic than M-protein
measurements (SPE/CZE)

•

At relapse, Hevylite is more prognostic than M-protein
measurements (SPE/CZE)

•

The additional prognostic value of Hevylite is primarily a
function of its ability to measure immunoparesis of the
isotype-matched uninvolved immunoglobulin (uHLC)

Hevylite is a better marker of disease than
electrophoretic M-protein measurements
Diagnosis

During
Treatment

Max
Response

Relapse
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No

No

No

No

Hevylite

Yes

Yes

Yes

Yes

Best
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Immune Suppression
Healthy
IgGl myeloma
person
HLC pair suppression

Systemic Isotype
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Total IgA
Total IgM

IgGλ
IgGl

IgGκ

+

IgAκ

+

IgAλ

IgMκ

+

IgMλ

HLC-specific vs. uninvolved
isotype suppression

Severe HLC pair suppression by
>50% was found in 54% of patients
and correlated with OS (46.6 vs. 84.4
months, p=0.044)
Ludwig IMW Poster 2013

Suppression of the uninvolved
isotypes was found in 41% of the IgG
and 56% of the IgA patients but did
not correlate with outcome

Hevylite and
MGUS

MGUS

?

WM
IgM
lymphoma
CLL

1% risk per year

AL
amyloid

MM

Benign MGUS versus early MM?

Solitary
plasmacytoma

LCDD

Multivariate Analysis: Best
Model for MGUS Progression
Variable

P-value

Hazard ratio

M-spike

<0.0001

2.4

Heavy chain isotype

<0.0001

2.99

FLC ratio

0.02

1.75

HL-pair suppression

0.01

1.81

Systemic immuno-supression

1

FLC-pair suppression

0.81
Courtesy of Dr J Katzmann, Mayo Clinic,
Rochester

HLC & FLC in MGUS
Progression

Immune Suppression
Healthy
IgGl MGUS
person

IgGκ

+

IgGλ
IgGl

Low Risk

Healthy
IgGl MGUS
person
HLC pair
suppression

IgGκ

+

IgGλ
IgGl

High Risk

Webinars
•

Professor Ludwig discusses the importance of monitoring with Hevylite in
Multiple Myeloma
•

European Haematology Association 2013 in Stockholm

• Dr Usmani discusses the use of Hevylite in routine clinical practice
•

EuroMedLab 2015 in Paris.

• Professor Jerry Katzmann discusses The Role of Hevylite in the
Laboratory Evaluation of Multiple Myeloma
• Professor Xavier Leleu spoke about the clinical implication of heavy
+ light chain isotype measurement in Multiple Myeloma
•

EuroMedLab 2015 in Paris.

Literature
Standard:

MKG787 Katzmann – IgA co-migrators
MKG682 Ludwig – Response Prognosis
MKG743 Hevylite Pocket Guide
Additional:
MKG676 Bradwell – Diagnosis Prognosis
MKG648 Donato - IgA
MKG679 Katzmann - MGUS

