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Alain Monnereau,6 Marc Maynadié,7 Brian C.-H. Chiu,8 Rafael Marcos-Gragera,9 Adele Seniori Costantini,10
James R. Cerhan,11 and Dennis D. Weisenburger12
1Department

of Histopathology, Douglass Hanly Moir Pathology, and the Australian School of Advanced Medicine, Macquarie University, Sydney, Australia;
of Cancer Epidemiology and Genetics, National Cancer Institute, National Institutes of Health, Department of Health and Human Services, Rockville,
MD; 3Cancer Prevention Institute of California, Fremont, CA; 4Boston University School of Medicine, Department of Dermatology and Skin Surgery, Roger
Williams Medical Center, Providence, RI; 5Prince of Wales Clinical School and Lowy Cancer Research Center, University of New South Wales, Australia;
6Hematological Malignancies Registry of Gironde, Bergonie Institute, Bordeaux, France, and UMRS-1018 Environmental Epidemiology of Cancer, Inserm,
Paris-Sud University, Paris, France; 7Hematological Malignancies Registry of Côte d’Or, University of Burgundy, Dijon, France; 8Department of Health Studies,
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After publication of the updated World
Health Organization (WHO) classification
of tumors of hematopoietic and lymphoid
tissues in 2008, the Pathology Working
Group of the International Lymphoma Epidemiology Consortium (InterLymph) now
presents an update of the hierarchical
classification of lymphoid neoplasms for
epidemiologic research based on the 2001
WHO classification, which we published
in 2007. The updated hierarchical classification incorporates all of the major and
provisional entities in the 2008 WHO classification, including newly defined enti-

ties based on age, site, certain infections,
and molecular characteristics, as well as
borderline categories, early and “in situ”
lesions, disorders with limited capacity
for clinical progression, lesions without
current International Classification of Diseases for Oncology, 3rd Edition codes,
and immunodeficiency-associated lymphoproliferative disorders. WHO subtypes are defined in hierarchical groupings, with newly defined groups for small
B-cell lymphomas with plasmacytic differentiation and for primary cutaneous T-cell
lymphomas. We suggest approaches for

applying the hierarchical classification in
various epidemiologic settings, including
strategies for dealing with multiple coexisting lymphoma subtypes in one patient,
and cases with incomplete pathologic
information. The pathology materials useful for state-of-the-art epidemiology studies are also discussed. We encourage
epidemiologists to adopt the updated InterLymph hierarchical classification,
which incorporates the most recent WHO
entities while demonstrating their relationship to older classifications. (Blood. 2010;
116(20):e90-e98)

Introduction
In 2007, a hierarchical scheme for the classification of lymphoid
neoplasms for epidemiology was proposed by members of the
International Lymphoma Epidemiology Consortium (InterLymph) to further the aims of etiologic research.1 The hierarchical classification scheme was based on the 2001 World Health
Organization (WHO) classification of lymphoid neoplasms2 and
the International Classification of Diseases for Oncology, 3rd
Edition (ICD-O-3)3 and encouraged the adoption of the WHO
classification of lymphoid disease entities by epidemiologic
studies. The InterLymph scheme defined standardized groupings
of lymphoid neoplasms at a range of hierarchical levels and
provided a method for using cases coded under previous
classification schemes (eg, Working Formulation, REAL, and
ICD-O-2) in pooled studies. In epidemiologic studies, this
hierarchical classification has facilitated subtype-specific analyses to the most detailed extent possible, based on the sample size
and level of pathology information available, which is critical
for comparing subtype-specific data among studies, achieving

homogeneity among cases diagnosed using different systems
within a single study, and for combining data from multiple
studies for pooled analyses. The InterLymph classification
scheme has been adopted by individual epidemiologic studies,4
pooled analyses,5-10 descriptive epidemiologic studies using
cancer registry data,11 and by the 2009 Surveillance Epidemiology and End Results (SEER) Cancer Statistics Review.12
The WHO classification of lymphoid neoplasms was updated in
2008,13 with several key changes from the 2001 classification,
including the introduction of several new and provisional entities
defined on the basis of age at diagnosis, site, molecular characteristics, and association with inflammation and viral infections. The
2008 WHO classification also refined the criteria for diagnosing
certain entities, such as chronic lymphocytic leukemia (CLL) and
plasma cell neoplasms, provided categories for lesions with
borderline features, and more comprehensively addressed early and
“in situ” counterparts of lymphoma entities. New codes were
proposed for new entities without ICD-O-3 codes; these were
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expected to be incorporated in the 4th edition of ICD-O, but
remained subject to changes.
Herein, we propose an updated InterLymph hierarchical classification for future epidemiologic studies of lymphoid neoplasms
that take into account the 2008 revisions to the WHO classification.
Categories not included in the previous InterLymph hierarchical
classification, including immunodeficiency-associated lymphoproliferative disorders, early and “in situ” lesions, and multiple
coexisting lymphoma subtypes diagnosed in a patient, are accounted for in the updated classification. Although several of the
new 2008 WHO entities have no ICD-O-3 codes, they are now
being reported by pathologists along with their 2008 WHO
(proposed ICD-O-4) codes. We therefore believe it is important to
include these entities in the updated classification, so that their
epidemiology may be studied and to enable cancer registries to
recognize where they should be placed in the classification of
lymphoid neoplasms. As with the previous classification, we
recommend methodologies for incorporating the 2008 WHO
classification in future studies and for converting cases classified
using previous classification schemes, which is essential for
long-term studies, such as cohort studies, completed or ongoing
studies, and calculation of time trends.

Methods
Development of an updated InterLymph nested classification
according to the 2008 WHO classification
A nested hierarchical classification, based on the 2008 WHO classification,
was developed by the InterLymph Pathology Working Group (http://
epi.grants.cancer.gov/InterLymph). InterLymph is an organization of international investigators conducting epidemiologic research on lymphoid
neoplasms. The Pathology Working Group within InterLymph is composed
of hematopathologists, epidemiologists, and other investigators with an
interest in integrating pathology concepts into epidemiologic studies. The
resultant nested hierarchical classification system represents the consensus
view of the Working Group members after discussion of the various issues
in a series of teleconferences and e-mails in 2009-2010 and at the
InterLymph annual meeting in April 2010. The hierarchical groupings
within the previous and the updated classification are defined by numerous
parameters, including morphology, immunophenotype, genotype, stage of
differentiation, and clinical features. Some of the new WHO subtypes are
defined by anatomic site or age at diagnosis (eg, subtypes of diffuse large
B-cell lymphoma) or the occurrence of a particular infection (eg, lymphomas associated with Epstein-Barr virus infection). These characteristics
may be shared across different subtypes, which precludes nesting them in
the classification structure.
All of the major WHO 2008 entities and provisional entities are
included in the updated classification, except for some proposed divisions
within subtypes that would be impracticable to incorporate into epidemiologic studies, such as the morphologic variants of mantle cell lymphoma
and peripheral T-cell lymphoma, not otherwise specified. Readers are
referred to the 2008 WHO publication13 for criteria for the different
lymphoid neoplasm subtypes. Very rare subtypes are accounted for, so they
can be analyzed in large studies with sufficient case numbers or pooled
studies. Provisional WHO borderline categories between diffuse large
B-cell lymphoma (DLBCL), usually the primary mediastinal type, and
classical Hodgkin lymphoma, and between DLBCL and Burkitt lymphoma,
are included. Categories are also provided for lymphomas of B-cell,
T-cell, and unknown lineage that are not otherwise specified (NOS).
Lymphomas of more than one histologic type found in one patient at any
site and approximately the same time are listed as “multiple coexisting
lymphoma subtypes.”
The immunodeficiency-associated lymphoproliferative disorders, certain early and “in situ” lesions related to WHO subtypes, and subtypes with
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a limited capacity for clinical progression are also included. New to this
version of the InterLymph hierarchical classification, we have included
entities without current ICD-O-3 codes, in anticipation that codes will be
developed in the future. When a new entity has been given a new WHO (ie,
proposed ICD-O-4) code in the 2008 WHO monograph, this code is listed
alongside the ICD-O-3 code used under the assumption that the new codes
will be incorporated in the upcoming 4th edition of the ICD-O (ICD-O-4).
When this occurs, the former ICD-O-3 codes will become obsolete. Those
entities without malignant ICD-O-3 codes, such as early and “in situ”
lesions, lymphomatoid granulomatosis, and lymphomatoid papulosis, are
designated as lymphoproliferative disorder (LPD). LPD is also used as a
general term for lymphoproliferative disorders associated with nontransplant immune disorders.

Results
Tables 1 and 2 follow the same format as the prior InterLymph
nested classification.1 The first 2 columns provide a list of the
2008 WHO categories and provisional categories, and the corresponding existing ICD-O-3 codes and 2008 WHO (proposed
ICD-O-4) codes. The third column includes the previous
2001 WHO classification categories for historical comparison. The
subsequent columns show the updated InterLymph (ie, WHO
2008-based) hierarchical levels, 1-7, with hierarchical groups of
lymphoid neoplasms listed beneath each level. Level 1 includes all
lymphoid neoplasms (LNs) but distinguishes the immunodeficiencyassociated lymphoid neoplasms (LN-IDs). Level 2 separates
Hodgkin lymphoma (HL) from non-Hodgkin lymphoma (NHL)
and other LPDs.
Level 3 separates classical HL (CHL) from nodular lymphocyte
predominant Hodgkin lymphoma (NLPHL). Nodular sclerosis CHL
and lymphocyte-rich CHL are separated in level 4 from the remaining
categories of CHL (ie, mixed cellularity and lymphocyte-depleted
CHL), which are grouped in level 4 and separated in level 5.
For NHL and the LPDs, level 3 categories are distinguished by
cell lineage. Subtypes are then grouped in level 4 by stage of
differentiation into precursor cell lymphoma and mature NHL and
LPD. Finally, the B-, T-, and natural killer (NK)–cell NHLs and
LPDs are further characterized in levels 5-7, based on similarities in morphologic, phenotypic, genotypic, and clinical features
into major NHL and LN-ID groups and, finally, more specific
WHO subtypes.
The LN-IDs are grouped in level 5 of Table 2 as transplantationassociated (PTLD), or cases associated with primary immunodeficiency (PID-LPD), HIV infection (HIV-LPD), or iatrogenic immunosuppression (IAT-LPD), and are further separated in level 6.
LN-ID cases that fall into distinct WHO lymphoma categories
should, in addition, be classified and coded in their respective
WHO categories in level 6.
Table 3 describes pathology materials that may be used for
epidemiologic studies of lymphoid neoplasms, to the extent that
such techniques are available.

Discussion
To facilitate the epidemiologic study of lymphoid neoplasms, an
updated InterLymph hierarchical classification for epidemiology
has been developed based on the 2008 WHO classification. The
classification incorporates new 2008 WHO entities and new
hierarchical groups. We recommend classifying each case to the
highest hierarchical level possible, thus allowing for analysis by
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Blood-collection tube, glass with EDTA or ACD
Peripheral blood
Serum or plasma

Abbreviations: FFPE, formalin-fixed paraffin embedded; FISH, fluorescence in situ hybridization; SNP, single-nucleotide polymorphism; CN, copy number; PCR, polymerase chain reaction; LDI-PCR, long-distance-inverse PCR; miRNA,
micro-RNA; ACD, acid citrate dextrose; EDTA, ethylenediamine tetra-acetic acid; ELISA, enzyme-linked immunosorbent assay.

Mass spectroscopy
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Proteomic biomarkers

vitamin levels, chemicals, etc.

ELISA, real-time PCR, immunofluorescence

ELISA, mass spectroscopy
Blood-collection tube, glass with EDTA or ACD

Blood-collection tubes with EDTA or ACD

Serum or plasma

Peripheral blood

Serum or plasma

Serum markers, such as cytokines, growth factors,

polymorphisms (SNPs); DNA sequencing

Clotted blood or serum

Blood leukocytes, buccal smears
DNA
nucleotides long) that regulate gene expression

Detection of gene polymorphisms; single-nucleotide

Viral antibody detection

miRNA-profiling

Multiple genotyping and sequencing platforms
Blood clots, buffy coats, buccal cell samples

Real-time PCR, quantitative PCR, Northern blot,

platforms, transcriptome sequencing
of RNA preservative, such as RNA trizol

FFPE tissue, fresh or frozen tissue or cells
Micro-RNAs
Detect single-stranded RNAs (typically 21-23

Tumor tissue

real-time PCR

LDI-PCR, genome sequencing

Real-time PCR, cDNA microarrays, other hybridization
FFPE tissue, fresh or frozen tissue or cells; use
Tumor tissue
mRNA, cDNA
Quantitative gene expression

growth factors, cytokines

Protein
Detection of tumor oncogene products, receptors for

FISH, genomic SNP/CN arrays, real-time PCR,

Immunohistochemistry, Western blot, flow cytometry,
FFPE tissue, fresh or frozen tissue
Tumor tissue, tissue microarrays

marrow aspirates
gains, deletions, gene amplifications

anticoagulant (EDTA or heparin)

FFPE tissue, fresh tissue, blood cells, bone
DNA
Chromosomal abnormalities, such as translocations,

Tumor tissue

culture media, or glass tubes with

Flow cytometry or immunohistochemistry
aspirates, malignant effusions

Collection media

FFPE tissue, frozen tissue, fresh cells in tissue
Tumor cell phenotyping

Preferred specimen(s)
Material needed

Protein

Applications

Table 3. Pathology materials useful for epidemiologic studies of lymphoid neoplasms

Tumor tissue, blood lymphocytes, bone marrow

Method(s)
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WHO subtype, when such detail is available. However, when there
are limitations in the pathology information or sample size,
hierarchical groups can be used. By using these groups, it is also
possible to explore etiologic similarities and differences among
lymphoma subtypes. The groups are intended to be flexible and
may be modified by individual studies to shed the greatest possible
light on the hypotheses under evaluation. The use of groups also
allows the pooling of epidemiologic data from diverse geographic
areas, including studies carried out in less economically developed
countries in which full WHO classification may not yet be in
widespread use but might include populations of great interest
because of exposure or genetic differences. The hierarchical groups
also provide for inclusion in epidemiologic studies of study
participants whose lymphoid neoplasms cannot be classified to a
particular subtype, and thus remain classified as lymphoma, NOS,
or are incompletely specified for various reasons, including an
inadequate specimen, inadequate or unavailable ancillary investigations, or a genuinely difficult case. Lymphoma, NOS has represented 5%-15% of SEER-based cases in recent years1 and can
potentially lead to an underestimation of subtype-specific distributions and possible bias of subtype-specific studies and analyses.
Educational programs directed at pathologists and pathology
residents in training may help to reduce this significant problem.
The use of specific hierarchical groupings depends primarily on
the classification system and sample size. Current and future
studies that include cases diagnosed after the introduction of the
2001 WHO classification should ideally use hierarchical level 3 or
higher groups for HL analyses. Level 5 or higher should be used
whenever possible for B-, T-, and NK-cell lymphoma, LPD, and
LN-ID, particularly for mature B-cell NHL, which represents more
than 90% of NHL worldwide. Higher levels allow the assessment
of the more frequent subtypes. In studies using older classifications, including the Working Formulation (WF) and REAL classification, and ICD-O-1, ICO-O-2, ICD-9, and ICD-10 codes, it
should be possible to directly compare lymphoma entities and
groups where diagnostic reliability has been sufficiently high over
time for statistical analysis in epidemiologic studies with large case
numbers. For example, in the original InterLymph classification
paper,1 we presented evidence from 4 studies that the reliability of
classification of cases as DLBCL was 88.2% for WF category G,
and for follicular lymphoma reliability was 88.9% for WF categories B-D. For lymphoma subtypes not yet defined in the classification used in a particular study, it would be necessary to analyze at
lower hierarchical levels using the conversion rules presented in
the original InterLymph WHO nested classification.1 For example,
under these rules, cases from studies classified using the WF cannot
be included in subtype analyses of marginal zone lymphoma
(MZL), mantle-cell lymphoma, and most T-cell lymphomas, because these cases (albeit in small numbers) were, at that time,
unrecognized within various WF categories. Historical comparisons are important in long-running studies, such as cohort studies,
in descriptive studies of time trends, and comparing studies from
different eras. This includes studies examining the impact on
survival time trends of new therapeutic interventions, such as the
introduction of rituximab for treatment of DLBCL and follicular
lymphoma (FL), new treatment options in multiple myeloma, and
the introduction of other novel therapies.
The updated InterLymph hierarchical classification for epidemiology includes several notable changes from the original InterLymph classification scheme. Nodular lymphocyte-rich classical
HL is separated from mixed cellularity and lymphocyte-depleted
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classical HL, based on differences in clinical behavior, morphology, and association with Epstein-Barr virus (EBV). EBV-related
HL appears to differ etiologically from non–EBV-related HL, and
epidemiologic study of HL cases according to EBV status may be
considered as an alternative to the study of traditional WHO HL
subtypes.14,15
Newly defined groupings within the InterLymph NHL categories include lymphoplasmacytic lymphoma/marginal zone lymphoma (LPL/MZL), reflecting the observation in the 2008 WHO
publication that the distinction between LPL and other subtypes of
small-cell lymphoma with plasmacytic differentiation, especially
some MZLs, is not always clear cut, and “some cases may need to
be diagnosed as a small B-cell lymphoma with plasmacytic
differentiation and a differential diagnosis provided.”16 This misclassification is especially likely in epidemiologic studies for which
full clinical information is not always available. Because the
ICD-O-3 code for nodal marginal zone lymphoma (NMZL) and
extranodal marginal zone lymphoma (MALT) is the same, these
cases may need to be grouped for analyses as nonsplenic MZL, if
the site is not known. The increasing evidence that etiologic factors
may vary by site of extranodal MZL8,17,18 suggests that these
differences could be considered in future WHO and ICD-O
classifications.
In level 5 of the mature T- and NK-cell lymphomas, we continue
to separate a group of entities that present with leukemic/
disseminated disease, including T-cell prolymphocytic leukemia,
T-cell large granular lymphocytic leukemia, chronic lymphoproliferative disease of NK-cells, and adult T-cell leukemia/lymphoma
with its strong association with human T-lymphotropic virus 1. The
group of extranodal NK/T-cell lymphoma and aggressive NK-cell
leukemia is also separated in level 5 because of the NK/T- and
NK-cell phenotypes, respectively, and the strong association of
each with EBV. Extranodal NK/T-cell lymphoma with an extranasal presentation shares the same ICD-O-3 code with the nasal type
and is included in the same group. However, major clinical
differences in these entities have been noted,19 and so, we suggest
that extranasal cases may be considered separately in some
analyses. From the increasing number of subtypes of T-cell
lymphoma presenting in the skin, a new group has been created in
level 5, comprising mycosis fungoides, Sézary syndrome, and
primary cutaneous CD30-positive T-cell lymphoproliferative disorders, which may be amenable to epidemiologic study because of
overlap in phenotypic, genotypic, and clinical features.20 The
remaining mature T-cell lymphomas are grouped as “peripheral
T-cell lymphoma” in level 5, because few epidemiologic studies
would have adequate numbers of the T-cell entities in levels 6 and
7 for meaningful analysis. To date, there have been few epidemiologic studies of T-, NK-, and NK/T-cell lymphoma21 or of mycosis
fungoides or other peripheral T-cell lymphomas,22 and these studies
have included small numbers of cases.
A key new feature of the updated InterLymph classification is
the inclusion of early and “in situ” lesions and other disorders that
may have a limited capacity for progression, as defined in the 2008
WHO classification. These lesions are not considered reportable to
most cancer registries as invasive cancers and, thus, are mostly
relevant to specialized clinical and epidemiologic studies. They are
included because of the insight they provide into early lymphomagenesis. Some of these lesions are identified by clinical
features combined with flow cytometry (monoclonal B-cell lymphocytosis; MBL) or serum-protein electrophoresis (monoclonal gammopathy of uncertain significance; MGUS). Etiologic investigations have only been undertaken recently, but promising new leads
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have been suggested for MGUS.23,24 Also included are “in situ”
counterparts of WHO entities, as well as lymphomatoid granulomatosis, lymphomatoid papulosis, and some of the immunodeficiencyassociated lymphoproliferative disorders. It should be noted that in
the current WHO classification, definitions of MBL versus CLL
and MGUS versus other plasma-cell neoplasms have changed, and
polymorphous posttransplantation lymphoproliferative disorder has
been given a malignant 2008 WHO (proposed ICD-O-4) code.
With the exception of lymphomatoid papulosis, these early and “in
situ” lesions have not been placed in hierarchical groups, but this
can be done in studies that identify significant numbers of these
cases.
In the previous nested classification scheme, we did not address
the immunodeficiency-associated lymphoproliferative disorders
defined in the 2001 and 2008 WHO classifications because of their
complex relationship with other lymphoid neoplasms, the coding
difficulties mentioned above, and the exclusion of these cases from
most population-based epidemiologic studies. It is acknowledged
that the reporting of these conditions will be incomplete and, in the
iatrogenic immunodeficiency group, there are difficulties in distinguishing an immunosuppressive therapy effect from an underlying
disease effect.25 However, population-based epidemiologic studies
have shown that these conditions have distinct lymphoma profiles,26 and they have provided important insights into lymphomagenesis because of their association with oncogenic viral
infections.27 We recommend that these conditions be noted as
LN-ID (PTLD, PID-LPD, HIV-LPD, or IAT-LPD), if reported to
registries, and also assigned 2008 WHO subtypes and ICD-O-3
codes, where available. It will be helpful if ICD-O-4 codes are
assigned to all of these disorders in the future.
Cases diagnosed with more than one subtype of lymphoma
presenting in the same or different sites at the same time, as well as
over time, are of interest in epidemiologic studies. The different
lymphoma subtypes may represent clonal evolution or transformation, as in the not uncommon simultaneous or sequential occurrence of FL and DLBCL in the same patient, or the lymphomas
may be composed of unrelated clones. There is increasing awareness of the plasticity and transdifferentiation of lymphoid cells, for
example, the development of clonally related histiocytic/dendritic
cell sarcomas in patients with mature B-cell lymphomas,28 and
there are numerous possible combinations of categories of NHL,
HL, and other hematopoietic neoplasms in a patient. In etiologic
studies, the low-grade NHL should be used in analyses when
2 codes are identified, as recommended in the previous InterLymph
classification paper.1 However, in survival studies, we suggest that
the high-grade lymphoma is likely more relevant because it
determines both the natural history and treatment approach. The
importance of separately reporting the simultaneous occurrence of
low- and high-grade lymphoma, especially DLBCL with FL, is
emphasized in the 2008 WHO classification. However, this situation is not, at present, addressed effectively in cancer registries,
leading to a nonstandardized approach in different epidemiologic
studies. Because of complex SEER rules regarding the assignment
of multiple primary tumors versus one primary tumor, and the fact
that only the higher numerical ICD-O histology coded will usually
be recorded in cases regarded as having a single primary,29 cases
with more than one subtype of lymphoma may not necessarily be
identifiable in cancer registries and studies in which detailed
pathology reports are not available. At present, only composite HL
and NHL occurring together in one node or multiple lymph nodes
in one lymph node region are recognized by a single “composite
lymphoma” ICD-O-3 code (9596/3). Furthermore, the coexistence
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of multiple non-Hodgkin components is not accounted for under
SEER rules if they occur concurrently, unless they are in entirely
separate organs. The term “composite lymphoma” has been used
broadly and variably in the pathology literature for various
combinations of lymphoma subtypes, including more than one
NHL type,30 and definitions have continued to evolve over time.
To avoid confusion, we have instead used the term “multiple
coexisting lymphoma subtypes,” and we recommend that all
subtypes of lymphoma present in a patient should be included in
the designation of the case within a cancer registry and for
epidemiologic studies.
Future epidemiologic studies should be designed to incorporate
the WHO 2008 and updated InterLymph classification systems.
This requires morphologic assessment and immunophenotyping
(ie, flow cytometry and/or immunohistochemistry) in nearly all
cases, with cytogenetics, fluorescence in situ hybridization, and
gene-rearrangement studies needed to confirm some diagnoses.
Clinical information is also important for classification, including
age at diagnosis, sites of disease, geographic origin, and known
etiologic factors, such as autoimmune disorders, immunodeficiency, and infections. We also recommend the collection of tumor
tissue for epidemiologic studies, as this will ensure the highest
quality pathology classification by central review. Collection of
peripheral blood for DNA, plasma, and serum will further expand
the range of studies to address etiologic and prognostic questions.
As disease classification evolves, these materials will be critical for
updating studies. For example, the molecular subclassification of
DLBCL into germinal center B-cell (GCB) and non-GCB/activated
B-cell subtypes was originally done by gene expression profiling
(GEP) on fresh frozen tissue.31,32 Although this is not mandatory in
the 2008 WHO classification because GEP is not in routine use in
many laboratories, immunohistochemical surrogates have been
developed for this purpose,33,34 along with novel techniques for
GEP on paraffin tissues.35,36 In addition, cytogenetic techniques
could be used to refine GEP findings. For example, comparative
genomic hybridization has been used to improve GEP survival
prediction in DLBCL.37 It is also possible to examine cytogenetic
changes shared by more than one histologic subtype, such as the
use of fluorescence in situ hybridization and other techniques to
study the t(14;18) translocation.38,39 These techniques can easily be
incorporated in epidemiologic studies using stored biologic specimens. Recommendations for types of specimens to consider
collecting are outlined in Table 3.
Epidemiologic studies investigating survival will also require
clinical information, such as extent of disease,40 prognostic factors,
such as the International Prognostic Index,41 Follicular Lymphoma
International Prognostic Index,42 and Mantle Cell Lymphoma
International Prognostic Index,43 as well as therapy and survival
data. Furthermore, several therapeutic trials, which include central
pathology review and survival information, are now also gathering
epidemiologic information.
The 2008 WHO classification and the updated InterLymph
hierarchical classification for lymphoid neoplasms still have limitations for epidemiologic studies. The 2008 WHO classification
recognizes the importance of early and “in situ” lymphoid disorders. However, the static nature of this classification, used primarily for clinical decision making, in conjunction with a lack of
reporting of early disorders to cancer registries, presents difficulties
for identifying predictors for malignant progression, lack of
progression, or regression of these disorders. A related issue is the
changing, and somewhat arbitrary, nature of the demarcation
between early or predisposing lesions and subsequent early malig-
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nant lesions, such as the distinction between monoclonal B-cell
lymphocytosis and CLL. Modification, over time, of the minimal
diagnostic criteria for a diagnosis of CLL attempts to clarify the
early lesion from frank malignancy, but does not provide major
new insights for optimal timing of treatment, predictors for
progression, or strategies for prevention. The WHO 2008 classification has incorporated greater recognition of borderline categories
with overlapping morphologic and immunophenotypic characteristics, such as mediastinal nodular sclerosis classical HL and primary
mediastinal large B-cell lymphoma. More understanding is
needed to resolve uncertainties about overlapping entities, and
epidemiologic studies may contribute insights on risk-factor
associations that may clarify further possible distinctions versus
true overlap of such disorders. Similarly, problematic entities,
such as lymphomas that include more than one subtype in a
patient, and lymphoma subtypes, such as DLBCL and FL, that
have been subdivided in the 2008 WHO classification because
they are heterogeneous in nature, require further investigation
that may include epidemiologic study as a key element in
clarifying the biological significance of the current classification. New paradigms in classification may be needed to allow for
detailed, systematic characterization of lymphoproliferative
disorders at multiple points in time. This approach could provide
key etiologic and clinical insights into predictors for progression, nonprogression, or regression, allow for flexibility in
setting boundaries between potentially overlapping entities,
improve understanding and contribute to the development of
optimal treatments for lymphomas composed of more than one
histology, and enhance etiologic and clinical decision making
about how to consider potentially heterogeneous or homogeneous lymphoid neoplasms that are currently designated (possibly inappropriately) as single or multiple entities, respectively.
Thus far, we have limited the InterLymph classification for
epidemiology to lymphoid neoplasms, because that has been the
focus of InterLymph. However, we recognize that tumors of
myeloid cells and histiocytic and dendritic cells are related
hematologic neoplasms that require much more epidemiologic
research, and could be considered in future updates of this
classification for epidemiology studies.
In conclusion, on behalf of the Pathology Working Group of the
InterLymph Consortium, we have proposed an updated, nested
classification of lymphoid neoplasms for epidemiologic research,
based on the 2008 WHO classification. The classification is
intended to provide epidemiologists with a practical approach to
using the updated WHO classification. Although many of the new
entities in the classification cannot be identified in historical series
and cancer registries, current epidemiologic studies and registries
should now make every effort to incorporate the 2008 WHO
classification into their databases and analyses. InterLymph is
committed to a periodic review of the lymphoma classification
used in epidemiologic studies as our understanding of the biology
of the various lymphoma subtypes continues to evolve.
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