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The World Health Organization (WHO) Classification of Tumours of the Hematopoietic and
Lymphoid Tissues [1–3], in the 3rd Edition published in 2001 and the 4th Edition Bluebooks of 2008 and
2017, has helped to build an international consensus among pathologists, hematologists, radiologists,
and clinical oncologists. WHO classification has helped to define multiple entities using the principles
of the REAL classification [4], incorporating morphology, immunophenotyping, genomics, and clinical
features. These reference volumes for the histopathological classification of lymphoid tumors also
present concise information on each tumor’s epidemiology, clinical and imaging findings, risk factors,
and prognosis as a guide for their diagnosis.

Disease Discovery and Disease Definition

It seems appropriate to describe the understanding of the disease model applied in the WHO
Classification of Tumours as applicable to research. This model, extrapolated from consideration of
Dr. Jaffe, starts from clinical observation, and throughout the pathogenetic study, has clear effects in
terms of diagnosis, prognosis, and treatment [5]. Disease discovery and disease definition using the
microscope as a tool on tumor tissue sections are critical first steps in elucidating the pathogenesis of
lymphomas. Knowledge of molecular pathogenesis and discovery of recurrent genetic alterations have
usually been followed a precise description of the lymphoma entity based on clinical, morphological,
or immunophenotypic grounds (Figure 1). On the other hand, molecular pathogenetic studies on
tumor-derived DNA/RNA are critical steps in elucidating the pathogenetic mechanisms underlying
the development of a lymphoma. This knowledge leads to a precise diagnosis due to understanding
of morphologic features, biological aggressiveness, and clinical behavior, and guides the therapeutic
strategy. To quote Dr. Jaffe, “The discovery of the disease nearly always precedes the discovery of
gene. However, the process is iterative such that knowledge of the genetic pathogenesis provides new
diagnostic tools, which help define the disease and its borderlands” (Figure 1) [5].
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Figure 1. Understanding of disease. The figure shows the necessary steps for disease definition, 
which indicate the prognosis and guide the treatment. Other steps using pathogenetic information 
and searching valid surrogates may be helpful to reach a precise diagnosis using the microscope as a 
tool. * Tumor cells and tumor microenvironment in tissue sections; # Translocation; gene mutation; 
clonality; oncogenic pathways analyzed in extracted nucleic acids. 

This model has been applied in understanding, for example, mantle cell lymphoma and 
peripheral T-cell lymphoma, not otherwise specified. Mantle cell lymphoma, initially recognized on 
morphologic grounds, was termed using different names according to the morphotype of 
proliferating cells. Subsequently, it was related to the lymphocyte cuff of lymphoid follicle mantle 
according to the phenotypic properties of tumor cells. Later on, the lymphoma was linked to 
CCND1/BCL1 translocation, facilitating its accurate definition [6]. Another example is the case of 
peripheral T-cell lymphomas not otherwise specified (NOS). This group of lymphomas is 
heterogeneous, and has been termed NOS or undetermined because precise morphological 
subgroups cannot be identified within it. These lymphomas have recently been subclassified into 
two subgroups with distinct prognoses on the basis of gene and protein expression profiles [7]. Thus, 
molecular information is helping to distinguish tumors into subgroups for which different 
treatments can be developed [7]. Histopathological classification and molecular genetic profiling of 
lymphomas can be used together in choosing the treatment strategy.  
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Figure 1. Understanding of disease. The figure shows the necessary steps for disease definition, which
indicate the prognosis and guide the treatment. Other steps using pathogenetic information and
searching valid surrogates may be helpful to reach a precise diagnosis using the microscope as a tool. *
Tumor cells and tumor microenvironment in tissue sections; # Translocation; gene mutation; clonality;
oncogenic pathways analyzed in extracted nucleic acids.

This model has been applied in understanding, for example, mantle cell lymphoma and peripheral
T-cell lymphoma, not otherwise specified. Mantle cell lymphoma, initially recognized on morphologic
grounds, was termed using different names according to the morphotype of proliferating cells.
Subsequently, it was related to the lymphocyte cuff of lymphoid follicle mantle according to the
phenotypic properties of tumor cells. Later on, the lymphoma was linked to CCND1/BCL1 translocation,
facilitating its accurate definition [6]. Another example is the case of peripheral T-cell lymphomas
not otherwise specified (NOS). This group of lymphomas is heterogeneous, and has been termed
NOS or undetermined because precise morphological subgroups cannot be identified within it.
These lymphomas have recently been subclassified into two subgroups with distinct prognoses on the
basis of gene and protein expression profiles [7]. Thus, molecular information is helping to distinguish
tumors into subgroups for which different treatments can be developed [7]. Histopathological
classification and molecular genetic profiling of lymphomas can be used together in choosing the
treatment strategy.
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