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This presentation represents consensus recommenda-
tions for the clinicopathological definition of Walden-
strom’s macroglobulinemia (WM), which were pre-
pared in conjunction with the Second International
Workshop held in Athens, Greece during September
2002, WM is an uncommon lymphoproliferative disor-
der characterized primarily by bone marrow infiltra-
tion and igM monoclonal gammopathy. It should be
considered a distinct clinicopathological entity rather
than a clinical syndrome secondary to IgM secretion.
The underlying pathological diagnosis in WM is lym-
phoplasmacytic lymphoma as defined by the World
Heaith Organization (WHO) and Revised European-
American Lymphoma (REAL) classification criteria.
The concentration of monecional IgM can vary widely
in WM and it is not possible to define a concentration
that reliably distinguishes WM from monoclonal gam-
mopathy of undetermined significance (MGUS) and
other lymphoproiiferative disorders. A diagnosis of
WM can therefore be made irrespective of igM
concentration if there is evidence on a bone marrow
trephine biopsy of bone marrow infiltration by lym-
phoplasmacytic lymphoma with predominantly an
intertrabecular pattern, supported by appropriate im-
munophenotypic studies. Simple criteria to distinguish
patients with symptomatic WM who require therapy
from those with asymptomatic WM and MGUS were
also proposed. Patients with clinical features attribut-
able to IgM monoclonal gammopathy but no overt
evidence of lymphoma are considered to constitute a
distinct clinical group and the term “IgM-related disor-
ders” is proposed.
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HERE ARE CURRENTLY no universally ac-

cepted criteria for the diagnosis of Walden-
strom’s macroglobulinemia (WM), a factor which
has hindered our understanding of the disease.
WM is a chronic lymphoproliferative disorder
characterized by bone marrow infiltration and JgM
paraproteinemia.l-* However, opinions vary as to
the true nature of WM; some suggest that it is a
distinct clinicopathological entity, while others
argue that it is a clinical syndrome associated with
monoclonal IgM secretion irrespective of the un-
derlying pathological diagnosis.*#¢ The majority of
clinical studies to date have accepted the presence
of IgM monoclonal gammopathy in the context of
an apparently indolent lymphoproliferative disor-
der as sufficient evidence for the diagnosis of WM.
This is unsatisfactory, and diagnostic criteria in-
corporating clinical, morphological, immunophe-
notypic, and ultimately genotypic parameters are
needed for the accurate diagnosis of WM. A con-
sensus panel of interested investigators was there-
fore convened with the aim of resolving these
difficulties and proposing reproducible diagnostic
criteria that may be applied to future clinical trials.
These statements are the result of extensive dis-
cussions that were held and subsequently refined at
the Second International Workshop on Walden-
strom’s Macroglobulinemia held in Athens,
Greece during September 2002. The faculty of the
International Workshop proposed that the con-
sensus panel resolve a number of specific questions
in formulating their proposal for a clinicopatho-

logical definition of WM.

What Pathological Entities Should be Included in
the Clinicopathological Definition of WM?

Statement |

WM is an uncommon B-cell lymphoprolifera-
tive disorder characterized primarily by bone mar-
row infiltration with a predominately intertrabe-
cular pattern along with demonstration of an IgM
monoclonal gammopathy. WM should be regarded
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as a distinct clinicopathological entity and not a
clinical syndrome secondary to IgM secretion irre-
spective of the underlying pathological diagnosis.
In WM this is considered o be lymphoplasmacytic
lymphoma as defined by the Revised European-
American Lymphoma (REAL) classification and
World Health Organization {WHQ) criteria.™®

Should IgG- or igA-Secreting Lymphoplasmacytic
Lymphomas be Considered in the
Clinicopathological Definition of WM?

Statement 2

The clinicopathological definition of WM
should be confined to those patients with lym-
phoplasmacytic lymphoma who have demonstra-
ble IgM monoclonal gammopathy.

Discussion

Statement 2 is primarily based on the unique
role that the IgM monoclonal protein sustains in
the clinical presentation of many patients with
WM. Individuals with [gG or IgA monoclonal
proteins or indeed nonsecretory lymphoplasma-
cytic lymphoma undoubtedly exist and they
present similar clinical problems to those scen in
WM.l However, their relationship to WM is
unclear at present and requires further study.

Is the Secretion of igM Sufficient for Inclusion Into
the Clinicopathological Diagnosis of WM? Is There
a Minimum Threshold of ight Required to Define
wm?

Statement 3

The demonstration of an IgM monoclonal pro-
tein is not synonymous with a diagnosis of WM as
they are demonstrable in other lymphoprolifera-
tive disorders and monoclonal gammopathy of un-
determined significance (MGUS). The concentra-
tion of IgM varies widely in WM and it is not
possible to define a concentration that reliably
distinguishes WM from MGUS and other lympho-
proliferative disorders. A diagnosis of WM can
therefore be made irrespective of IgM concentra-
tion if there is evidence of bone marrow infiltra-
tion by lymphoplasmacytic lymphoma and this is
supported by immunophenotypic studies.

Discussion

The secretion of monoclonal IgM may be seen
in most forms of B-cell lymphoproliferative disor-
der, as well as in MGUS,1?-15 and therefore the
demonstration of an 1gM monoclonal protein per
se is not synonymous with a diagnosis of WM. [gM
concentrations tend to be higher in WM but there
is considerable overlap. The concentration of
monoclonal protein rarely if ever exceeds 3 g/dL in
MGUS and other lymphoproliferative disorders.
However, the majority of patients with WM have
IgM concentrations less than 3 g/dL and it is not
possible to define an IgM concentration that con-
sistently distinguishes WM from MGUS and other
lymphoproliferative disorders.!” The panel there-
fore considered that a diagnosis of WM could be
made irrespective of IgM concentration if there
was evidence of bone marrow infiltration by lym-
phoplasmacytic lymphoma and this was supported
by immunophenotypic studies (see below). This
statement is further supported by data from several
large studies, which have demonstrated that the
concentration of monoclonal protein has little or
no prognostic relevance in patients with WM., 162!
They do not appear to accurately reflect disease
bulk and merely represent a continuous variable
that does not correlate with the extent of bone
marrow infiltration.?

CRITERIA TO DISTINGUISH WM FROM
OTHER IgM-SECRETING B-CELL
MALIGNANCIES

Statement 4

Central to the diagnosis of WM is the demon-
stration of bone marrow infiltration by lympho-
plasmacytic lymphoma. This is defined as a tumor
of small lymphocytes showing evidence of plasma-
cytoid/plasma cell differentiation without any of
the clinical, morphological, or immunophenotypic
features of other lymphoproliferarive disorders.”8
A trephine biopsy should be regarded as a manda-
tory requirement for the assessment of patients
while lymph node biopsies are encouraged in pa-
tients with accessible nodes. Immunophenotypic
studies are strongly recommended for routine clin-
ical practice and clinical trials.

Discussion
WM is characterized by bone marrow infiltra-
tion in virtually all cases.!-3.7819.22-24 [t i5 therefore
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clear that the demonstration of bone marrow in-
fileration by lymphoplasmacytic lymphoma (as de-
fined by the REAL and WHOQO criteria) should be
regarded as an absolute requirement in the diag-
nosis of WM. WM may very rarely occur in
the context of extramedullary lymphoplasmacytic
lymphoma but it is essential in such cases to sat-
isfactorily exclude other lymphoproliferative dis-
orders, particularly marginal zone lymphoma.

The panel considered that a trephine biopsy was
a mandatory requirement for the assessment of
patients and that the pattern of infltration was
usually intertrabecular.81922.23 A solely paratrabe-
cular pattern of infiltration is unusual and should
raise the possibility of follicular lymphoma partic-
ularly in a patient with lymphadenopathy. The
panel considered that the presence of bone mar-
row infiltration should routinely be confirmed by
immunophenotypic studies (flow cytometry and/or
immunohistochemistry) and that such studies
should also be encouraged for use in clinical trials.
The combination of cytomorphology, pattern of
infiltration, and immunophenotype (see below)
should allow a definitive diagnosis of WM to be
made in most instances.

CRITERIA TO DISTINGUISH IGM MGUS,
ASYMPTOMATIC WM AND
SYMPTOMATIC WM

Statement 5

Clearly defined and reproducible criteria that
distinguish MGUS and WM are required to facil-
itate a better understanding of the outcome and
natural history of the IgM gammopathies. Patients
with an IgM monoclonal protein and unequivocal
evidence of bone marrow infiltration by lympho-
plasmacytic lymphoma should be considered to
have WM irrespective of the IgM concentration.
Patients should be considered to have MGUS if
they have IgM monoclonal gammopathy but no
morphological evidence of bone marrow infiltra-
tion by lymphoma. Patients with WM may be
considered symptomatic if they have features at-
tributable to tumor infiltration, eg, constitutional
symptoms, cytopenia(s), and organomegaly and/or
symptoms attributable to the monoclonal protein
(eg, hyperviscosity syndrome, cryoglobulinemia,
amyloidosis, or autcimmune phenomena such as
peripheral neuropathy and cold agglutinin dis-
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ease). It is also well recognized that some patients
have clinical features attributable to the IgM
monoclonal protein but no overt evidence of lym-
phoma. It is considered that these patients consti-
tute a distinct clinical group, and the term “IgM-
related disorders” is proposed. These criteria are
summarized in Table 1.

Discussion

The panel considered that it would be inappro-
priate to suggest disease definitions based on arbi-
trary values for laboratory parameters such as IgM
concentration and percentage of bone marrow
lymphocytes. Patients with an [gM monoclonal
protein and unequivocal evidence of bone mar-
row infiltration by lymphoplasmacytic lym-
phoma should be considered to have WM irre-
spective of the IgM concentration. It is
acknowledged that some patients have equivocal
evidence of bone marrow disease. This may man-
ifest in a number of ways and includes the dem-
onstration of clonal B cells by flow cytometry or
polymerase chain reaction in the absence of mor-
phologically detectable disease.24 Similarly, pa-
tients may have equivocal bone marrow infiltrates
without confirmatory phenotypic studies. It is pro-
posed that these patients be classified as MGUS
until further data become available.

CONSIDERATIONS ON THE NEED AND
USE OF A STAGING SYSTEM FOR WM

Statement 6

The faculty supported the position that the de-
velopment of a prognostic scoring system for WM
was more appropriate than the adoption of a stag-
ing system and deferred considerations to Consen-
sus Panel 2.

immunophenotypic Definition of WM. Can WM
Patients Express CD5!?

Statement 7

Immunophenotyping is of great value in the
differential diagnosis of B-cell lymphoproliferative
disorders and its application in all cases of sus-
pected WM is strongly recommended. The char-
acteristic immunophenotypic profile for lympho-
plasmacytic cells in WM should include the
expression of the pan B-cell antigens CDI9,
CD20, CD22, and CD79, as well as the expression
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Table |, Classification of WM and Related Disorders

1gM Monaoclonal

Bone Marrow

Symptoms Attributable Symptoms Auttributable to

Protein* Infiltrationt to lgM Tumor Infiltration§
WM
Symptomatic + + + +
Asymptomatic + + - -
IgM-related disorders} + —(b) + -
MGUS + —(b) - -

that the IgM concentration rarely if ever exceeds 3 g/dL in MGUS.

become available.

disorders” is proposed.

organomegaly.

* The panel considered it to be inappropriate to define an IgM concentration to distinguish MGUS from WM. However, it is important to note

T Patients with unequivocal bone marrow infiltration by lymphoplasmacytic lymphoma will be considered to have WM, while patients without
evidence of infiltration will be considered to have MGUS. However, it is acknowledged that in some patients equivocal evidence of bone marrow
infiltration is demonstrable. This may be manifest in a number of ways and includes the detection of clonal B-celis by flow cytometry or
polymerase chain reaction in the absence of morphological evidence of bone marrow infiltration. Alternatively, patients may have equivocal bone
marrow infiltrates without confirmatory phenotypic studies. It is considered that these patients should be classified as MGUS until further data

1 Itis well recognized that a population of patients exist who have symptoms attributable to the IgM monoclonal protein but no overt evidence
of lymphoma. Such patients may present with symptomatic cryoglobulinemia, amyloidosis, or autoimmune phenomena such as peripheral

neuropathy and cold agglutinin disease. It is appropriate to consider these patients as a clinically distinct group and the term “igM-related

§ Symptoms attributable to tumor infiltration will include any of the following manifestations: constitutional symptoms, cytopenia(s), or

of light chain-restricted surface IgM. The majority
of cases do not express CDI0 or CD23, but a
proportion of patients (5% to 20%) appear to
express the CD5 antigen; however, the signifi-
cance of this has not been established and war-
rants further study.

Discussion

There are relatively few published studies of
immunophenotypic analyses in WM.192428 ]t
would appear that the pan B-cell antigens CDI19,
CD20, CD22, and CD79 are expressed in virtually
all cases, while CDI10 and CD23 expression is
rarely encountered. CD5 expression is uncommon,
but this should not preclude a diagnosis of WM.
However, care should be taken in CD5™ cases to
satisfactorily exclude chronic lymphocytic leuke-
mia {CLL) and mantle cell lymphoma. Expression
of CDZ5, CD27, FMC7, BCL-2, and CD52 is seen
in the majority of cases, but CD103 and CDI138
expression is rarely if ever encountered.??.28

The degree of plasma cell differentiation can
also vary considerably from case to case and may
be extreme in some rare instances. In such circum-
stances it is essential to demonstrate that at least a
proportion of cells express surface immunoglobulin

and/or B-cell antigens. Cases consisting entirely of
plasma cells {cytoplasmic IgM ™, CD20~, CD138")
do not fulfill the WHO criteria for lymphoplasma-
cytic lymphoma and should be considered as part
of the spectrum multiple myeloma. This is also
supported by a number of studies that have dem-
onstrated a high incidence of lytic bone disease in
such patients and the presence of chromosomal
abnormalities more characteristic of multiple my-
eloma such as the t{11;14).29-34

PROGRESS ON CHARACTERISTIC
CHROMOSOMAL ABNORMALITIES
TO DEFINE WM

Statement 8

There are currently no disease defining cytoge-
netic abnormalities in WM. Cytogenetic criteria
cannot therefore be included in the clinicopathe-
logical definition of WM at this time.

Discussion

There have been a number of published series of
cytogenetic analyses in WM.35-3% [t is evident that
many patients appear to be karyotypically normal,
which reflects in part the low proliferative activity
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® |gM monoclonal gammopathy of any concentration

® Intertrabecular pattern of bone marrow infilcration

® Bone marrow infiltration by smalt lymphocytes showing plasmacytoid/plasma cell differentiation

® Surface IgM™, CD5*, CDI0™, CDI9*, CD20%, CD227, CD23~, CD25™, CD277F, FMCT™, CDI03~, CD138~ immunophenotype*

before a diagnosis of WM can be made.

* Variations from this immunophenotypic profile can occur. However, care should be taken to satisfactorily exclude other lymphoproliferative
disorders. This is most relevant in CD3™ cases, for which chronic lymphocytic leukemia and mantle cell lymphoma require specific exclusion

of the clonal cells in WM. When clonal karyotypic
changes are detected, the karyotypes of individual
patients may be complex. Indeed, a plethora of
numerical and structural abnormalities have thus
far been described but to date no disease-defining
abnormalities exist. Translocations into the immu-
noglobulin heavy chain (IgH) locus at 1432 are a
defining feature of many B-cell lymphomas and
multiple myeloma and might therefore be an im-
portant oncogenic event in WM. Initial reports
suggested that “lymphoplasmacytoid” lymphoma
was associated with the presence of a t(9;14) that
deregulates the PAX-5 gene.*41 However, none of
the cases included in these analyses had demon-
strable monoclonal proteins and they could not
therefore be defined as WM. In a more recent
analysis Schop et al were unable to demonstrate
(by fluorescent in situ hybridization [FISH]) the
t(9;14) in 48 patients with WM. Intriguingly,
none of these cases had additional 14932 signals
indicating the absence of alternative IgH translo-
cations in WM.3? This observation has been con-
firmed in two subsequent studies,?®4 and it seems
likely that the absence of immunoglobulin trans-
locations is a characteristic feature of WM. How-
ever, further analysis is required to identify “posi-
tive” genetic markers that may ultimately be used
in the routine diagnostic setting.

CONCLUSIONS

WM is a distinct entity characterized by bone
marrow infiltration by lymphoplasmacytic lym-
phoma and IgM monoclonal gammopathy. It can
be confidently diagnosed through a combination
of clinical features, cytomorphology, pattern of
bone marrow infiltration, and immunophenotype.
It is to he hoped that the proposed diagnostic
criteria (summarized in Table 2.) will be incorpo-

rated into future clinical trials and that they will
be refined as more phenotypic and genotypic data
become available.
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