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This Good Practice Paper was compiled according to the BSH
process at BSH Guidelines Development Process (PDF). (b-s-h.
org.uk). The British Society for Haematology (BSH) produces
Good Practice Papers to recommend good practice in areas
where there is a limited evidence base, but for which a degree of
consensus or uniformity is likely to be beneficial to patient care.

Literature review

A literature search was performed using the EMBASE and
MEDLINE databases using the following search terms:
monoclonal gammopathy of undetermined significance;
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This Good Practice Paper provides recommendations for the diagnosis, risk stratifica-
tion and management of the monoclonal gammopathy of undetermined significance
(MGUS). It describes the recently recognised entity of the monoclonal gammopathy
of clinical significance (MGCS), and recommends how it should be managed. The
potential for targeted population screening for MGUS is also discussed.

MGCS, MGUS, monoclonal gammopathy of clinical significance, monoclonal gammopathy of
undetermined significance, screening for MGUS

monoclonal protein; M-protein; monoclonal component;
paraprotein; monoclonal gammopathy; abnormal MGUS;
MGRS; MGCS. The search was limited to randomised con-
trolled trials, cohort and case—control studies and systematic
reviews with publications in English.

Review of the manuscript

Review of the manuscript was performed by the British
Society for Haematology (BSH) Haemato-Oncology Task
Force, the BSH Guidelines Committee and the Haemato-
Oncology sounding board of BSH. It has also been reviewed
and contributed to by the Myeloma UK MGUS Working
Group.
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INTRODUCTION more sensitive than SPE for the detection of monoclonal

Monoclonal gammopathies are clonal plasma cell expan-
sions that are markedly greater than the expansions seen in
normal polyclonal antibody responses. Monoclonal gam-
mopathy of undetermined significance (MGUY) is charac-
terised by the presence of a monoclonal protein (paraprotein)
quantified as <30g/L, <10% clonal plasma cells in the bone
marrow (BM) and the absence of features of the typical end-
organ damage associated with multiple myeloma (MM) or
related lymphoplasmacytic malignancies' (LPMs) such as
lymphoplasmacytic lymphoma. The prevalence of MGUS
increases with age. The median age of those with MGUS is
70vyears, affecting 3.2% of those over 50, increasing to 8.9%
of those over 85-year olds.

The clinical importance of MGUS relies on its risk of pro-
gression to MM and LPMs,” and its association with several
non-malignant co-morbidities, recently characterised as the
monoclonal gammopathy of clinical significance (MGCS).*
In this Good Practice Paper we will focus on the diagnosis
of MGUS and best laboratory practice, the risk stratification
and subsequent management of patients newly diagnosed
with MGUS and the possible future role for targeted screen-
ing for the condition.

DIAGNOSIS AND BEST
LABORATORY PRACTICE

The monoclonal immunoglobulin involved in MGUS may
be complete immunoglobulin (Ig) molecules (paraprotein or
M-protein) and/or free light chains (FLCs) in the serum and
urine (light-chain MGUS). The secreted monoclonal immu-
noglobulins are visible by unique electrophoretic mobility
against the background of polyclonal immunoglobulin.

MGUS is often diagnosed incidentally when serum pro-
tein electrophoresis and immunofixation (IFE) are requested
to investigate a high-serum protein level or other clinical
disorders. In addition, the prevalence of MGUS is higher
in patients admitted acutely to hospital compared with pre-
vious population estimates.’ It is to be expected that such
patients will be investigated for MGUS, particularly if they
present with renal impairment, pain and/or osteoporosis or
recurrent infection.

Laboratory investigation of monoclonal
gammopathy of undetermined significance

Several individual steps need to be followed to fully investi-
gate the presence of MGUS and, if present, to determine its
clinical significance:

o Serum IgG, IgA and IgM levels and serum protein electro-
phoresis (SPE) should both be carried out.®

o On detection of a paraprotein, IFE should be performed
to confirm the type of monoclonal protein. IFE is tenfold

proteins. Specialised laboratories can measure lower lev-
els of monoclonal immunoglobulin than IFE using mass
spectrometry,” a technique that can be relevant to the
tracking of low-level disease.

o The monoclonal protein should be quantified by den-
sitometry of the monoclonal peak. Quantification of
monoclonal IgA by electrophoresis can be complicated
by migration into the beta region. International Myeloma
Working Group (IMWG) guidance recommends that for
IgA and IgD myelomas, quantitative immunoglobulin
measurements are preferred.®

e Monoclonal FLC can be demonstrated in the urine by
IFE and quantitated as urinary Bence Jones protein (BJP).
However, this is less sensitive than measuring serum
kappa and lambda FLC levels and calculating the FLC
ratio as FLC are reabsorbed by the renal tubules after fil-
tration.” ™! Consequently, these latter tests should be per-
formed whenever a new paraprotein is discovered or when
monoclonal gammopathy is suspected in the absence of a
detectable paraprotein.

o Carry out further blood tests if they have not yet been re-
quested. These should include a full blood count (FBC),
serum creatinine, estimated glomerular filtration rate
(eGFR) and corrected serum calcium.

Laboratory diagnostic order sets for myeloma diagnosis
and MGUS monitoring are especially helpful in General
Practice to ensure adequate monitoring of intact M-protein
and FLCs.

Management of abnormal results

The major problem facing the laboratories reporting newly
diagnosed monoclonal proteins is that they usually have few
clinical details accompanying the samples. The primary care
physician faces the challenge of unfamiliarity with the labora-
tory tests and the fact that MM is a relatively uncommon can-
cer. Compounding this is that these tests also reveal the 100
times more common condition of MGUS. In clinical prac-
tice, most M-proteins derive from MGUS plasma cell clones,
whereas abnormal serum FLC ratios either derive from MGUS
plasma cell clones or are small abnormalities in the FLC ratio
caused by conditions unrelated to neoplastic plasma cells, in-
cluding kidney disease, inflammation and infection. Myeloma
arises in an age range in which these conditions are common.
Clinical comments sent out with laboratory results and
flagging systems for significantly abnormal results are es-
sential to ensure the appropriate and timely referral of
patients with high-risk MGUS and MM. Within the labora-
tory, applying an M-protein threshold of 10g/L and a serum
FLC ratio range (<0.1 or >7) gives high specificity and sen-
sitivity for MM diagnosis. If both thresholds are exceeded
that provides 98% sensitivity for the detection of myeloma
and excludes 95% of MGUS cases.'” Patients are, therefore,
highly unlikely to have MM if the M-protein is <10g/L and
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the FLC ratio is 0.1-7. To aid primary care clinicians in the
interpretation of laboratory results, diagnostic tools such
as the Myeloma UK GP Myeloma Diagnostic Tool lays out
a strategy for applying these thresholds in clinical practice
and provides guidelines for referral (Figure 1).

Recommendations

o Upon detection of a new M-protein, IFE should be per-
formed to confirm the type of monoclonal protein and a
serum FLC assay should also be carried out to measure
FLC levels and calculate the FLC ratio.

o Laboratory diagnostic sets are essential to ensure all the
correct tests are performed in patients with suspected
MGUS or myeloma.

o Laboratory flagging systems are essential to alert pri-
mary or secondary care physicians to a significantly ab-
normal result and the appropriate referral pathway.

RISK STRATIFICATION OF
MONOCLONAL GAMMOPATHY OF
UNDETERMINED SIGNIFICANCE

Progression of MGUS to MM or LPMs occurs at a rate of
approximately 1% per year." It is worth stressing that IgM
MGUS is much more likely to progress to lymphoplasma-
cytic lymphoma/Waldenstrém macroglobulinaemia than to
MM.

Even after >25years of follow-up, the risk of progression
does not decrease. As many MGUS patients have advanced
age and comorbidities, they will often die from unrelated
diseases. Recognition of risk factors for progression is of
clear benefit. Not only does this allow the identification of
patients at the highest risk, who will benefit most from fur-
ther investigations, such as BM examination, and subsequent
close monitoring, but it also provides reassurance to patients
at low risk who do not need to be subjected to further tests.

Myeloma Diagnostic Tool: Guidance for Primary Care

Response to results

® Any paraprotein/abnormal
SFLC ratio with significant
symptoms indicative of
an urgent problem (e.g.
spinal cord compression,
acute kidney injury)

® Moderate concentration
of paraprotein (IgG >15
g/L, IgA or IgM >10g/L)
® |dentification of an
IgD or IgE paraprotein
(regardiless of
concentration)

@ Significant abnormal
sFLC ratio (<0.1 or >7)
* Identification of BJP

Minor concentration of
paraprotein

(IgG <15 g/L, IgA or IgM
<10g/L) without

relevant symptoms

Minor abnormal sFLC ratio

(>0.1 and <7 but outside
normal range)

This pattern is common
in elderly patients

® No serum paraprotein

® Normal sFLC ratio
(0.26-1.65)*
* No BJP

® Normal immunoglobulin
levels

*some laboratories may have a
slightly different reference range

Recommend urgent referral
to Clinical Haematology

Recommend 2-week
rule referral to Clinical
Haematology

Recommend recheck serum
and urine in 2-3 months to
confirm pattern and assess
any progression.

Patients whose paraprotein
concentration increases
(25% and >5g/L) or develop
symptoms will need a
2-week rule referral.

Discuss with your Clinical
Haematology Department if
results not clear or concerns.

Myeloma very unlikely but
symptoms may still need to
be investigated with other
clinical specialties

FIGURE 1 Taken from the Myeloma UK Myeloma Diagnostic Tool, Guidance for Primary Care (reproduced with permission).
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Predictors of transformation of monoclonal
gammopathy of undetermined significance

Presenting features are helpful in stratifying the risk for pro-
gression of MGUS to symptomatic disease. This will help
to individualise future monitoring. Important variables in-
clude the size of the BM plasma cell clone'* and M-protein
levels.">'® In addition, there are several known clinical risk
factors (e.g. family history, male sex and advanced age) and
probably some unknown factors that cause some patients to
progress at a faster rate.'®

Other biological characteristics have predictive value,
such as heavy-chain isotype (IgA/IgM >IgG),">">'?! ab-
normal serum FLC ratio,"” presence of Bence Jones protein-
uria,"*"” detection of circulating plasma cells” or clonal B
cells,”® the proportion of abnormal plasma cells on flow cy-
tometry," clonal heterogeneity”" and abnormal metaphase
cytogenetics.”! Several imaging techniques may be useful in
predicting progression of MGUS such as magnetic resonance
imaging (MRI) or positron emission tomography-computed
tomography (PET-CT).*? Finally, a rapid progressive in-
crease of the M-protein (evolving MGUS) predicts progres-
sion to malignant disease.

The risk of progression for light-chain MGUS is lower
compared with the risk of progression in conventional
MGUS. In a population-based cohort study, only 3 of 133
light-chain MGUS patients experienced progression to MM
(all three developed light-chain MM) during 1100 patient-
years of follow-up (progression rate: 0.27% per year).**
However, to avoid complexity, light-chain MGUS is gener-
ally managed in the same way as MGUS involing a whole
paraprotein. The same applies to patients with more than
one paraprotein, in whom data is sparse.

Risk stratification for monoclonal
gammopathy of undetermined significance

Risk stratification models designed to predict MGUS pro-
gression have been published, and the most widely cited
models are summarised in Table 1. In the Mayo Clinic risk
stratification model, the risk of progression is increased
with a serum monoclonal protein measuring >15g/L, a
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non-IgG isotype (IgA or IgM) and an abnormal serum-free
light-chain ratio (<0.26 or >1.65). At the time of presenta-
tion, MGUS patients can be stratified based on the number
of risk factors present'” (see Table 2). Using this model, low-
risk patients had a 2% absolute risk of disease progression
at 20 years. High-risk patients were identified as those with
alarge (>15g/L) IgA or IgM monoclonal protein and an ab-
normal FLC ratio. These patients had a 27% absolute risk
of progression at 20years. It should be remembered that
falling GFRs have a differential effect on the clearance of
kappa (monomers) and lambda (dimers) FLC causing the
polyclonal kappa: lambda FLC ratio to increase, although
this increase varies between methods for measuring FLC.
For example, with the FREELITE™ method, the normal
FLC ratio is 0.54-3.30 for an eGFR <30 mL/min.*

As an alternative, the Spanish PETHEMA Study Group
identified (i) DNA aneuploidy (hyperdiploidy or hypo-
diploidy) and (ii) a ratio of abnormal/normal plasma cells
(measured by flow cytometry) within the BM plasma cell
compartment >95% as independent variables predictive of
progression in patients with MGUS. Patients with 0 risk
factors had a 4% risk of progression at 5years, those with
one risk factor had a 46% risk of progression at 5 years and
patients with two risk factors had a 72% risk of progression
at 5years."* A practical consideration for this model is that
a BM examination is required. The same group published a
follow-up study in 2010, exploring the prognostic value of
(i) evolving MGUS (defined as 210% increase in M-protein
by the third year of follow-up) and (ii) 295% abnormal BM
plasma cells. Patients with zero risk factors had a 2% cu-
mulative probability of progression (CPP) at 7 years, those
with one risk factor had a 16% CPP at 7years and patients
with two risk factors had a 72% CPP at 7 years.*®

Finally, a Swedish study found that a combination of
four clinical parameters: the 3 Mayo Clinic criteria plus
the presence of immune paresis could predict the risk of
progression, ranging from a CPP of 4% at 10 years for those
with zero risk factors to 40% at 10years for those with all
four risk factors.”’

To date, there have been no head-to-head comparisons
between the above risk stratification models. It is, therefore,
not possible to state the degree of concordance between
them.

TABLE 1 Riskstratification models predicting MGUS progression to multiple myeloma or related disorders.
2005 Mayo Clinic study'® 2014 Swedish study?’ 2010 Spanish study?® 2007 Spanish study*
Risk factors Risk factors Risk factors Risk factors

Serum M-protein >15g/L Serum M-protein >15g/L
Non-IgG sub-type

Abnormal FLC ratio

Non-IgG sub-type
Abnormal FLC ratio

Immune paresis®

Aberrant phenotype in >95% of BM PCs
Evolving MGUS®

Aberrant phenotype in >95% of BM PCs
DNA aneuploidy

Abbreviations: BM PCs, bone marrow plasma cells; FLC, free light chain; Ig, immunoglobulin; MGUS, monoclonal gammopathy of undetermined significance.

*Reduction below the normal limit in the levels of >1 uninvolved immunoglobulins.

®>10% increase in M-protein by the third year as confirmed by two consecutive measurements separated by >1 month.
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TABLE 2 Mayo Clinic MGUS Risk Stratification Model.

No. of Absolute risk
abnormal No of of progression
Risk of progression risk factors patients at 20years
Low 0 449 2%
Low-intermediate 1 420 10%
High-intermediate 2 226 18%
High risk 3 53 27%

Note: The three risk factors are defined as an abnormal /A FLC ratio (<0.26 or
>1.65), a high serum monoclonal protein concentration (>15g/L), and a non-IgG
subtype (IgA or IgM).

Abbreviations: FLC, free light chain; Ig, immunoglobulin; MGUS, monoclonal
gammopathy of undetermined significance.

Recommendations

o Patients with newly diagnosed MGUS should be risk
stratified at diagnosis using a validated published
model, to optimise their initial management and fur-
ther follow-up. Models that do not involve a BM exam-
ination are preferable.

 Risk stratification can take place either in secondary
care or in primary care, directed by local guidelines
produced in secondary care.

CLINICAL COURSE AND MANAGEMENT
OF MONOCLONAL GAMMOPATHY OF
UNDETERMINED SIGNIFICANCE

Further investigation and management

All patients with newly diagnosed MGUS should have their
clinical history taken and examination performed before
proceeding with more detailed investigations. Particular
emphasis should be on symptoms and signs suggestive of
MGCS (see below) and additional investigations added as
indicated. All patients should have®®:

o FBC, serum creatinine, eGFR, corrected calcium, albumin

o Urine dipstick for proteinuria, followed by urine protein:
creatinine ratio/albumin: creatinine ratio if positive

o SPE with measurement of M-protein level and residual
immunoglobulins

o Serum FLC assay

o Urinary protein electrophoresis to identify the presence of
BJP

The decision on whether or not to perform expensive
imaging and invasive BM investigations can be difficult,
but there is published evidence to provide guidance. For
example, a large study found that the probability of finding
>10% of BM plasma cells in patients with IgG MGUS with
an M-protein <15 g/L was very low (4.7%). The probability

of finding bone lesions in those patients was just 2.5%. It
has also been shown that in patients with low-risk MGUS
according to the Mayo Clinic risk stratification model, the
lifetime risk of progression to MM or LPM was just 2%."
Thus, imaging and BM examination can be deferred in
low risk and probably also low-intermediate risk MGUS
patients. As these groups comprise >50% of all MGUS
patients, health care costs can be minimised without ad-
versely affecting clinical outcomes. Based on this risk-
stratified approach, more intensive investigations can be
limited as follows:

High-intermediate and high-risk patients on the Mayo
Clinic risk stratification model or those otherwise suspected
of having an MM or an LPM should undergo the following
investigations:

o Serum lactate dehydrogenase and beta-2 microglobulin
levels

o Imaging investigations: low dose whole body CT, whole-
body MRI or PET-CT scan if MM suspected”® or CT scan
of neck to pelvis if there is a clinical suspicion of an LPM
or another sub-type of non-Hodgkin lymphoma with an
associated paraprotein.

o BM aspirate with immunophenotyping and fluorescence
in-situ hybridisation cytogenetics and BM trephine biopsy

o Urine protein: creatinine ratio/albumin:creatinine ratio
and serum N-terminal pro-B type natriuretic peptide
(NTproBNP) for early identification of AL amyloidosis.

Follow-up of patients with monoclonal
gammopathy of undetermined significance

The follow-up of MGUS patients is potentially labour-
intensive and expensive. Therefore, based on the models dis-
cussed above, risk-stratified follow-up should be initiated,
with an emphasis on not following up those patients who are
unlikely to progress within their lifetimes.

The goal of follow-up in MGUS is to detect early progres-
sion into MM or LPM, with the expectation that major com-
plications will be minimised and survival prolonged owing to
the initiation of timely treatment. There is, however, no ev-
idence from prospective randomised studies to support this
approach. Two population-based studies, a Swedish study and
the SEER database analysis, have shown better overall sur-
vival among MM patients who had a diagnosis of MGUS or
follow-up prior to the discovery of MM,?"** but this does not
confirm a causal relationship between follow-up and better
outcomes, as these results may be the result of lead-time bias.

Despite these caveats, given the seriousness of certain
MM and LPM complications and the relative ease with
which testing for M-proteins can be performed, several
clinical practice guidelines have recommended routine
follow-up of selected MGUS patients.>*»** It is notable that
one of these guidelines does not recommend following up
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TABLE 3 Monoclonal Gammopathy of Clinical Significance (MGCS): mechanisms and organ involvement.
Disease Organ(s) involved Mechanism Gammopathy isotype
Scleromyxoedema Skin Unknown IgG
Acquired cutis laxa Skin Unknown IgG
IgM-associated peripheral neuropathy Nerves Autoantibody activity IgM (anti-MAG)
Cold agglutinin disease Red blood cells Autoantibody IgM
Sporadic late-onset nemaline myopathy  Skeletal and cardiac muscle Unknown IgM
Type 2 mixed cryoglobulinaemia Multiple Immune complex IgM
POEMS syndrome Multiple Cytokine-mediated (VEGF) Lambda Light chains, IgA
Systemic capillary leak syndrome Multiple Unknown IgG/IgA
Schnitzler syndrome Skin and bone Unknown IgM

patients with a life expectancy of less than 5years,* al-

though that issue is not addressed in the other guidelines.
There is, however, a consensus that all patients with newly
diagnosed MGUS should have appropriate blood tests
(FBC, creatinine, serum calcium, paraprotein and serum
FLC levels) performed 6 months after diagnosis, with an-
nual follow-up thereafter, although the interval can be
longer for patients with low-risk MGUS. The rationale for
this approach is based on the observation that the risk of
MGUS transformation is highest during the first year after
diagnosis.”® The recommendation for ongoing follow-up
is reinforced by the fact that an individual patient's risk
stratification can evolve with time, e.g. intermediate to
high risk, with consequences for the approach to investi-
gation and management.36

For those patients with MGUS requiring long-term fol-
low-up, there are a variety of possible clinical models, in
either the primary or secondary care settings. All the mod-
els need to be adequately resourced and overseen by well-
trained and motivated staff to be successful. The monitoring
of high-intermediate and high-risk patients is well-suited to
virtual clinics in secondary care, a form of service delivery
that has become more prevalent in the field of plasma cell
disorders since the onset of the COVID-19 pandemic.”

During the follow-up of patients with MGUS, a rising M-
protein or serum FLC level should raise concerns about the
possibility of progression, but it is only picked up in about 50%
of MGUS patients who do progress.®® An evolving pattern,
with a rise in M-protein over 3 successive annual measure-
ments, was shown to be associated with clinically significant
progression in approximately 50% of patients over 10 years.23
These findings suggest that the often-recommended fol-
low-up of most, if not all, MGUS patients is a sub-optimal
approach, and a more targeted approach may be justified.

In addition to rises in M-protein level, progression
should be considered if any of the following unexplained
signs, symptoms or laboratory abnormalities arise: pro-
gressive back or generalised unexplained pain, anaemia
and/or rise in the erythrocyte sedimentation rate (ESR),”
breathlessness not caused by anaemia, diarrhoea, fracture,
hepatomegaly, hypercalcemia, hyperviscosity (in the setting
of IgM M-protein), intestinal pseudo-obstruction, lytic lesion,
macroglossia, nephrotic syndrome, neuropathy (autonomic,

sensory or motor), purpura and renal insufficiency. Any con-
cern for progression should prompt additional testing such as
appropriate imaging studies or BM or other tissue biopsy.*
Bearing in mind that the evolution from MGUS to MM may
be abrupt, patients should also be advised to obtain medical
evaluation promptly if clinical symptoms occur.

Monoclonal gammopathy of clinical
significance

Although by definition MGUS is an asymptomatic condi-
tion, it has become increasingly apparent in recent years that
the underlying B-cell clone is associated with potentially se-
vere organ damage due to direct toxicity of the monoclo-
nal immunoglobulin or other mechanisms. Consequently,
the term monoclonal gammopathy of clinical significance
(MGCS) has become widely used to describe this clini-
cal scenario.! The kidney is a major target for monoclonal
immunoglobulin-related organ damage, hence the well-
described clinical concept of the monoclonal gammopathy
of renal significance (MGRS).*' The investigation and man-
agement of MGRS will be described in a separate British
Society for Haematology Good Practice Paper.

Other target organs, such as the skin, peripheral nerves
and cardiac muscle, can be involved in MGCS (see Table 3),
and the principle of management to prevent further tissue
damage requires the use of systemic chemotherapy to con-
trol the underlying B-cell clone.* The decision to instigate
such treatment should be made by a multi-disciplinary team
(MDT) with suitable sub-specialty representation.

Clinical associations with monoclonal
gammopathy of undetermined significance

In addition to diseases that can be classified as falling under
the MGCS umbrella, there are other conditions associated
with MGUS that health care professionals following up
MGUS patients should be aware of. Care must be taken to
distinguish those complications that are truly secondary to
the monoclonal gammopathy from those due to an unrelated
process. Indeed, as most of the studies in this area have been
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performed in patients with incidentally diagnosed MGUS
who were being treated for other diseases, there is the likeli-
hood that they will have been affected by selection bias.

Fracture

It has been suggested that patients with MGUS have an in-
creased risk of axial bone fractures, with the highest risk
being noted in those with reduced lumbar bone mineral
density.*> The risk of fracture does not differ by immuno-
globulin isotype or M-protein concentration at diagnosis,
and fracture does not per se predict disease progression.
The pathophysiologic basis for this finding is unclear, al-
though both an imbalance between bone resorption and
bone formation and altered bone microstructure have been
postulated.*® It does not seem to be due to increased rates of
osteoporosis.** However, it is still advisable to ensure that
vitamin D and calcium levels are optimised in patients with
MGUS. The International Myeloma Working Group has
suggested giving bisphosphonate therapy to MGUS patients
with proven osteoporosis,*” but it is not yet known if this
intervention reduces the incidence of fragility fractures.*®

Thromboembolic disease

In patients with MGUS, an increased incidence of venous
thromboembolic disease (VTE) and to a lesser extent arte-
rial thrombosis has been reported in a few studies.””** A hy-
percoagulable state secondary to an ongoing clonal plasma
cell activity has been suggested as the aetiology, although the
risk of VTE does not appear to be related to the M-protein
concentration at diagnosis, and primary VTE thrombo-
prophylaxis is not recommended.

Infection

Patients with MGUS appear to be at increased risk of infec-
tion, with an incidence ratio of bacteraemia of 2.2 compared
with expected rates based on age- and sex-matched registry
data.* This increased infection risk supports early antibiotic
use, vaccination and referral for specialist input in recurrent
infections. The response to vaccinations tends to be higher
in MGUS than in MM, so the vaccination of patients be-
fore transformation to myeloma might confer a degree of
long-term protection in this high-risk group of patients.

Information and support for patients diagnosed
with monoclonal gammopathy of undetermined
significance

Patients and their families need appropriate information and
support regarding the clinical and psychological ramifica-
tions of a diagnosis of MGUS. Individuals living with MGUS

have an increased risk of progression to malignant disorders
and require monitoring throughout their lifetimes. This can
have a negative impact on their mental health. Watch and
wait in cancer, sometimes referred to by patients as ‘watch
and worry’, can be hard to manage psychologically.”' Mishel
developed an ‘Uncertainty in Illness Model’ in which patients
go through four stages in illness, namely ambiguity, complex-
ity, information and unpredictability. This was later recon-
ceptualised for chronic illness by various authors.”>>* This
reconceptualisation demonstrated that if there is uncertainty
at diagnosis this is a negative factor. Furthermore, when the
possible negative outcome is progression to a malignant con-
dition, skilled psychological support is required to ameliorate
anxiety relating to this uncertainty. Taking this into consid-
eration, any MGUS monitoring service, particularly the sec-
ondary care monitoring of high-risk MGUS, should provide
clear information and psychological support at each review
where practicable.

Each clinical review should provide a full explanation
of the results of investigations and an explanation of what
this means for their disease. Patients should be educated and
given information on the potential symptoms they should be
aware of, for example, new pain or recurrent infections.

Recommendations

o Newly diagnosed patients with MGUS should undergo
blood and urine tests to enable risk stratification using
the Mayo criteria.

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

o High-intermediate or high-risk patients MGUS patients
should undergo further blood and urine tests, a BM ex-
amination and a whole body imaging investigation at
diagnosis.

o Newly diagnosed MGUS patients should have appropri-
ate blood tests (FBC, creatinine, serum calcium, para-
protein and serum FLC levels) performed 6 months after
diagnosis, with annual follow-up thereafter, although
the interval can be longer for patients with low-risk
MGUS and further investigations reduced if life expec-
tancy is short.

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

o During the follow-up of MGUS patients, a progressively
rising M-protein or serum FLC level should raise con-
cerns about the possibility of progression, as should the
development of anaemia, a rise in ESR, renal impair-
ment or hypercalcaemia.

o Any decision to treat MGCS with systemic chemother-
apy should be made by a MDT with suitable sub-specialty
representation.

o Patients with MGUS require clear information and psy-
chological support at the time of their diagnosis and
during their follow-up.
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SCREENING FOR MONOCLONAL
GAMMOPATHY OF UNDETERMINED
SIGNIFICANCE

There are no current guidelines that recommend screening
for MGUS. This may be in part due to the erroneous concept
that MGUS is a benign pre-malignant condition. However,
as stated earlier it is becoming increasingly clear that MGUS
is associated with increased risks of multi-modal morbidi-
ties,” MGCS* and an excess of death that is independent
of malignant progression.”” These observations have led
to recent proposals to consider establishing screening for
MGUS.**

Evidence is growing that patients diagnosed with MM
following a prior knowledge of MGUS have superior out-
comes.”" However, in the absence of guidelines recommend-
ing screening, just 3%-10% of patients reach their diagnosis
of MM having had a prior MGUS diagnosis.* This increases
the risk of MM being diagnosed late or via an emergency pre-
sentation, events that are associated with poorer outcomes in
terms of morbidity and mortality.”® It is, therefore, at least
plausible to suggest that screening for MGUS could result
in better outcomes for patients eventually diagnosed with
myeloma. A further potential argument for screening could
be made on the grounds that some of the complications of
MGUS, for example, osteoporosis and renal disease, are pre-
ventable and/or manageable.

The purpose of screening is to identify asymptomatic in-
dividuals at higher risk of developing a particular disease so
that they may benefit from early intervention that can lead
to improved survival or quality of life. The lack of a clinically
proven low toxicity intervention has resulted in screening
not being recommended in previous MGUS guidelines.®

In view of the lack of evidence on which to base screening
programmes for MGUS, there is certainly a clear need for
large population studies to determine the appropriateness
of screening for MGUS as a means of improving the long-
term prognosis of the condition. The ongoing iStopMM
study (Iceland Screens Treats or Prevents Multiple Myeloma)
aims to screen for MGUS in approximately 120000 adults
in Iceland over the age of 40, and will assess the benefits
and harms of such screening.®” The overall and disease-
specific mortality will be compared between participants
randomised to different follow-up protocols. The hypothesis
is that an early detection of myeloma, resulting from the fol-
low-up of MGUS, will improve overall survival and decrease
complications associated with the diagnosis and treatment
of myeloma. Early results suggest that patients in the in-
tensive follow-up arm of the study had significantly higher
detection rates of lymphoproliferative disorders, specifically
smouldering Waldenstérm macrogloulinaemia, smoulder-
ing myeloma and MM, demonstrating that enhanced detec-
tion of these malignancies through screening is possible.®"
Results from longer-term follow-up are required to deter-
mine whether this enhanced detection translates to better
patient outcomes and to evaluate the degree of psychological
burden caused to patients from screening.

BRITISH JOURNAL OF HAEMATOLOGY

The PROMISE (Predicting Progression of Developing
Myeloma in a High-Risk Screened Population) study in the
United States screens for MGUS and smouldering myeloma
among African Americans and first-degree relatives of pa-
tients with MM, who are at least 40years of age. This pro-
spective study follows them to determine clinical, immune
and genomic predictors of progression to MM.®* Results may
suggest that there is value in a targeted approach to screening.

These studies will provide invaluable information, but
they do not focus on morbidities other than myeloma and
it may take up to 15years until they are fully informative.
An alternative to this prospective approach would be to
use national biobanks. These bioresources could be used to
highlight biomarkers in patients identified as having MGUS,
associated with risks of multi-morbidities and cancer pro-
gression. Laboratory techniques that have the potential to
be useful include mass spectrometry-based metabolomics®®
and mutational analysis of circulating cell-free DNA.®* In
addition to the laboratory studies, the retrospective clinical
information obtained from the biobank patients' records
would facilitate a cost-effectiveness analysis of various tar-
geted MGUS screening strategies.

Recommendations

o Although current evidence does not support screening
for MGUS, more trials of screening and monitoring
are warranted, with the use of a targeted approach for
higher-risk patients to improve cost-effectiveness.

« Continual re-appraisal of the balance between risk and
benefit of screening for MGUS is required as early inter-
vention for the condition continues to evolve.
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