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Malignant lymphomas
Introduction
The malignant lymphomas are neoplasms of the component cells of the immune system and their precursors.  While as a group these tumors have many features in common, they also reflect the diversity of their normal counterpart cells and exhibit a wide range of immunological and biological characteristics.  As neoplasms of the immune system, we equate the various lymphoma subtypes to equivalent cells in the normal differentiation scheme of B and T lymphocytes.  Although this approach is an oversimplification of the complexities of malignant lymphoma, it does serve as the basis for most classifications schemes used today for diagnosis, treatment and prognosis.  Most malignant lymphomas seen in North America, including British Columbia, are of B lineage.  Although frequently referred to as non‑Hodgkin's lymphomas, the term malignant lymphoma is more precise and should be used to describe these entities.

Unlike Hodgkin's disease, many classification schemes have been proposed for the histopathological classification of malignant lymphomas.  The Rappaport classification (see Table 1) was in use for many years, and although prognostically relevant, it was biologically incorrect.  The Rappaport classification referred to large cell lymphomas of either B or T lineage as histiocytic in nature.  The advent of newer immunological techniques has shown that most malignant lymphomas can be assigned to either the B or T lineage scheme of differentiation.  In the early 1980's, a Working Formulation for clinical usage was proposed, and although not intended as a classification, it has essentially become one.  An outline of the Working Formulation is provided in Table 2.  The terminology cleaved and non‑cleaved is borrowed from one of the original immunological classification schemes proposed by Lukes and Collins, and refers to the absence or presence of nucleoli, respectively.  Although it is currently recognized that the Working Formulation has problems, it is the most widely used classification scheme throughout the world.  Malignant lymphoma subtypes are grouped according to their clinical behavior, as low, intermediate and high grade lymphomas.  This information is derived from studying the natural history of the lymphoma subtypes.  Low grade lymphomas tend to behave in an indolent fashion, but show progressive slow growth and are difficult to cure.  The intermediate grade lymphomas are more rapidly growing, but also are more amenable to therapy.  High grade lymphomas are rapidly fatal unless otherwise treated.  Many of these lymphomas can be cured with present day chemotherapy regimens.  

Table 1:


Rappaport Classification
Nodular

Lymphocytic, well differentiated

Lymphocytic, poorly differentiated

Mixed, lymphocytic and histiocytic

Histiocytic

Diffuse

Lymphocytic, well differentiated + plasmacytoid features

Lymphocytic, poorly differentiated

Lymphoblastic

Mixed, lymphocytic and histiocytic

Histiocytic

Burkitt's tumor

Undifferentiated

Table 2:


Working Formulation for Clinical Usage
1.
Low Grade

Small lymphocytic + plasmacytoid features

Follicular small cleaved

Follicular mixed

2.
Intermediate Grade

Follicular large cell

Diffuse small cleaved

Diffuse mixed, small and large cell

Diffuse large cell

3.
High Grade

Immunoblastic lymphoma

Lymphoblastic

Small non‑cleaved cell, Burkitt or non‑Burkitt type

Miscellaneous

Epidemiology
Malignant lymphomas can occur at any age, but are primarily a disease of the elderly.  Lymphomas in the pediatric age group are usually of the intermediate or high grade categories.  Low grade lymphomas are usually a disease of the elderly.  Both mortality rates and incidence rates for malignant lymphoma have been increasing over the last 25 years.  The AIDS epidemic has contributed to the increased incidence of lymphomas in recent years, but clearly does not explain the cumulative incidence rate.  Approximately 375‑450 new malignant lymphomas are diagnosed in the province of B.C. annually.

Clinical Presentation
The clinical presentation of malignant lymphomas can be extremely variable.  Although a sizeable proportion of cases present with lymph node enlargement, many cases of malignant lymphoma present at extranodal sites.  These commonly involve the skin, GI tract, lung, bone marrow, or central nervous system.  Many cases have concomitant splenomegaly and/or hepatomegaly.  The systemic symptoms, similar to Hodgkin's disease, i.e. fever, weight loss and night sweats, are frequently present.  Unlike Hodgkin's disease, malignant lymphomas are often unpredictable in their clinical behavior and may be widespread at diagnosis.  In general, patients with low grade lymphoma will give a history of slowly progressive symptoms and signs.  Most patients with intermediate/high grade lymphomas have a short history and may be systemically ill.  

Staging
Similar to Hodgkin's disease, staging of malignant lymphoma involves taking a good history, performing a thorough physical examination (concentrating on lymph node sites and organomegaly), a complete blood count, bone marrow examination, serum chemistry tests and a battery of radiological studies.  The Ann Arbor Staging system, originally introduced for Hodgkin's disease, is also used in the staging of malignant lymphoma.  Because Hodgkin's disease spreads by contiguous lymph node involvement, this staging system works well.  However, in malignant lymphoma, a lack of contiguous spread, tendency to hematogenous dissemination and the frequent extra‑nodal sites of involvement make the Ann Arbor Staging system less useful.  Additional chemistry tests, often requested in malignant lymphoma, include serum calcium, protein electrophoresis and HIV serology.

Histopathology
1.
Low Grade Lymphomas
The low grade lymphomas are predominantly B lineage lymphomas.  They may demonstrate a follicular or diffuse architecture.  Follicular small cleaved cell lymphoma is the most common malignant lymphoma we recognize in British Columbia.  It is generally a disease of older patients and frequently presents with advanced stage disease + bone marrow involvement.  It shows a nodular architecture and mimics the development of normal lymphoid follicles.  The majority of the cells are small, with irregular nuclear outlines, indistinct nucleoli and scant cytoplasm.  Predictive of the indolent clinical behavior, mitoses are not usually a feature of this disease.  Involvement of the peripheral blood, manifesting as a leukemic phase, occurs commonly.  These lymphomas frequently possess a unique cytogenetic abnormality, t(14;18) corresponding to a molecular rearrangement of the BCL‑2 oncogene.  Follicular mixed lymphomas are diagnosed based on the presence of an admixture of large, non‑cleaved lymphocytes.  Their clinical behavior and prognosis is similar to follicular small cleaved cell lymphoma.  Small lymphocytic lymphoma is also a B lineage low grade lymphoma with an indolent behavior.  If this same disease presents predominantly in the bone marrow and peripheral blood, and manifests a leukemic phase, it is known as chronic lymphocytic leukemia (CLL).  Treatment is usually palliative and consists of chemotherapy and/or radiotherapy.

2.
Intermediate Grade Lymphomas
This clinical category of malignant lymphomas includes a spectrum of histological sub‑types.  Although follicular large cell and diffuse small cleaved cell lymphomas are included in this category, these diseases are probably best considered indolent or low grade.  Treatment strategies similar to the low grade lymphomas are usually employed.  The remainder of the intermediate grade lymphomas consists of diffuse mixed or diffuse large cell lymphomas, the majority of which are of B lineage.  Their clinical behavior and biochemical profile are more consistent with an aggressive lymphoma and these diseases are usually fatal if not treated appropriately.  Some T cell lymphomas are also included in this category and may have unique clinical features.  The malignant lymphoid cells are large with visible nucleoli and moderate amounts of cytoplasm.

3.
High Grade Lymphomas
The high grade category in the Working Formulation includes three diseases, i.e. immunoblastic lymphoma, lymphoblastic lymphoma and the Burkitt's type lymphoma.  In most centres, including the British Columbia Cancer Agency, immunoblastic lymphoma is grouped together with the other diffuse large cell lymphomas and is treated accordingly.  The latter two diseases, i.e. lymphoblastic lymphoma and Burkitt's lymphoma, are considered "special" categories and utilize treatment strategies similar to those used in acute leukemia.  Lymphoblastic lymphoma is typically a T cell lymphoma with a characteristic clinical‑pathological presentation.  It commonly occurs in children or young adults and presents with a large mediastinal mass.  Central nervous system and peripheral blood involvement are common.  Histologically, it consists of sheets of medium‑size cells with immature chromatin and indistinct nucleoli.  Mitotic activity is markedly increased, reflecting the high grade clinical behavior.  Treatment is similar to acute lymphoblastic leukemia.

Burkitt's lymphoma (small non‑cleaved cell lymphoma) is a B cell lymphoma and is the most rapidly growing tumor known to man.  It has a characteristic histology and a high mitotic rate.  Cases endemic to Africa appear to be associated with the Epstein‑Barr virus.  Non‑endemic cases of Burkitt's lymphoma occurring in North America are not typically  associated with Epstein‑Barr virus, however, both endemic and non‑endemic cases are characterized by a common cytogenetic and molecular genetic abnormality.  

General Principles
Some general principles apply to the diagnosis and treatment of malignant lymphomas.  
1.
Low grade or small cell lymphomas are characterized by clinically indolent behavior.  Although usually associated with prolonged survival, they are generally considered incurable.  Therapy, therefore, is palliative and not given with curative intent.

2.
Intermediate grade lymphomas, including immunoblastic lymphoma borrowed from the high grade category, are aggressive lymphomas with a short median survival if untreated.  The large cell size and increased mitotic activity reflect the biological behavior, but also facilitate treatment employing agents directed at dividing cells, i.e. chemotherapy and radiotherapy.  Approximately 50‑60% of advanced stage large cell lymphomas are curable with modern therapy.  Therefore, these lymphomas are usually treated with curative intent, unless they arise in very elderly patients unable to tolerate such approaches.

3.
Extra‑nodal lymphomas are common in adults and frequently require specialized approaches to diagnosis and treatment.

4.
High grade or special lymphomas (lymphoblastic and Burkitt's type) are very aggressive neoplasms and occur in all age groups.  To a great extent, these malignancies are analagous to acute lymphoblastic leukemia and are therefore treated in a similar manner.  

Treatment
The treatment of malignant lymphomas is similar to Hodgkin's disease and employs chemotherapy, radiotherapy or a combination of these two approaches.  Localized disease can be effectively cured with radiotherapy alone.  However, because most malignant lymphomas are not of limited stage, chemotherapy regimens, with or without radiotherapy, are used to treat these diseases.  The low grade lymphomas are usually treated palliatively, with one or two drug combinations given orally.  These medications are usually well tolerated and are efficacious in decreasing symptoms related to the lymphoma.  The more aggressive lymphomas are typically treated with multi‑agent chemotherapy regimens designed with a curative intent.  This approach frequently requires intravenous administration of toxic agents with significant side effects, but results in long term cure of a large number of patients.

Etiology
The etiology and pathogenesis of the majority of malignant lymphomas remains unresolved.  Although a number of animal models exist with viral agents established as causative agents, very little information exists in man.  Epstein‑Barr virus has been implicated for many years in endemic Burkitt's lymphoma, but a cause and effect relationship has never been established.  In the early 1980's, the first human retrovirus was described, i.e. HTLV‑1, which is strongly linked to adult T cell leukemia/lymphoma.  Interestingly, the same virus also appears to cause a chronic neurological disorder referred to as tropical spastic paraparesis or HTLV‑1 associated myelopathy.  Immune suppression, whether congenital or acquired, clearly shows an increased incidence of lymphoma.  However, the mechanisms involved remain unknown.  Molecular dissection of the immune system and a greater understanding of cytogenetics and oncogene rearrangements has greatly expanded our understanding of lymphoid malignancies and may soon provide the necessary answers involved in the pathogenesis of these fascinating diseases.
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