LYMPHOMAS

Definition: 
· The term lymphoma refers to a malignant proliferation of lymphoid cells, usually in association with and arising from lymphoid tissues (i.e. lymph nodes, thymus, and spleen). 
· Lymphomas are neoplastic (malignant) transformations of normal lymphoid cells which reside predominantly in lymphoid tissues.

· In contrast, the term leukemia refers to a malignancy arising from the bone marrow, which may include lymphoid cells. 
· Some would (with justification) restrict the term to those tumors which can be shown conclusively to derive from lymphocytes in their various functional phases. 
· It is convenient, however, to include also within this general term tumors arising from cells of the mononuclear phagocyte system (‘histiocytic lymphomas’) which are intimately associated with lymphocytes in the development of the immune response. 
· All of the known lymphomas are malignant and without treatment they usually limit the Iife span of their victims. 
· Most lymphomas, whether of lymphocytic or histiocytic derivation, arise in lymph nodes or in other tissues rich in lymphoid tissue such as the spleen, bone marrow, pharynx and gastro intestinal tract. 
· Lymphocytes and histiocytes are, however, ubiquitous cells and lymphomas may arise in almost any tissue, including the skin and CNS. 
· While some lymphomas resemble other malignant neoplasms in forming distinct tumour masses, others, and in particular those of bone marrow derivation, present as forms of leukaemia and also produce tumour masses or organomegaly as a secondary phenomenon, and it is difficult to draw a sharp distinction between ‘solid’ and leukaemic variants of the lymphomas. 
Classification

· Kiel classification, in which a broad distinction is made between NHL of low-grade and of high-grade malignancy, is used. 
· Morphologically they are small round blue cell tumors and are subdivided into two major categories: 
· Non-Hodgkin lymphoma (NHL) 
· Hodgkin lymphoma (HL)

· The most common form is Hodgkin disease, which represents nearly half of all cases. 
· The remaining subtypes, referred to collectively as non-Hodgkin lymphoma, are divided into three main groups: lymphoblastic, small noncleaved cell, and large cell.

Hodgkin disease 
Definition 
· Hodgkin disease is a hematopoietic malignant disease with unique epidemiologic features that vary geographically. 
· This is the commonest form of lymphoma, the nature of the neoplastic cells are Reed-Sternberg and Hodgkin cells. 
· The disease can develop at almost any age, although there is a peak incidence in early adult life and a second peak in the older age groups. 

Classification 
· Hodgkin’s disease is classified on a histological basis (Rye classification) into four types as follows.
a) Lymphocyte-predominant (15% of cases) 
· Typical RS cells are sparse but a few RS cell seen have complex twisted nuclei and indistinct nucleoli. 
· The infiltrate is mainly lymphocytic but there may be small aggregates of macrophages and sometimes sarcoid-like follicles. 
b) Nodular sclerosing type (40% of cases) 
· The lymph node capsule is thickened and fine or coarse bands of collagen subdivide the node into nodules of various sizes. 
· Within the nodules, the neoplasm may show a mixed cellular reaction but lymphocytes are usually predominant. 
· In addition to typical RS cells, a variant showing pronounced vacuolation of the peripheral cytoplasm (the ‘lacunar’ cell) is regarded as characteristic of this type.
c) Mixed-cellularity type (30% of cases) 
· Typical RS and Hodgkin cells, commonly showing mitotic activity, are numerous and lie in a mixed cellular infiltrate of neutrophils, eosinophils, macrophages, plasma cells and lymphocytes
d) Lymphocyte-depleted type (15% of cases) 
· The histological picture in such cases is dominated by RS and Hodgkin cells and many larger pleomorphic neoplastic giant cells may also be present. 
· Lymphocytes are sparse and other reactive cells, including eosinophils.

Differences between HL & NHL

1.  HL :axial nodes (cervical, mediastinal, para aortic)


NHL: multiple peripheral nodes

2. HL ; Contiguous spread


NHL; non contiguous spread

3. HL: Rarely, Mesenteric nodes and Waldeyer’s nodes


NHL; commonly involves Mesenteric nodes and Waldeyer’s nodes

4. HL: Extranodal spread is uncommon.


NHL; Extranodal spread is common.

Staging of Hodgkin’s disease, based on the Ann Arbor system

STAGE I:   Confined to a single lymph node or group of nodes.

STAGE II:  Confined to upper or lower part of body, i.e. all lesions either above or below the 
                 diaphragm.

STAGE III: Involving lymph nodes above and below the diaphragm, with or without lesions in other 
                 tissues.

STAGE IV: Widespread involvement of one or more non-lymphoid tissues, with or without lymph 
                 node involvement.
Etiology and epidemiology
· The epidemiologic, clinical, and histologic features of Hodgkin disease are different in economically developed and developing countries. 
· Epidemiologic studies support three distinct forms of Hodgkin disease attributable to interactions of environmental and host factors. 
· The childhood form (14 years or younger) is characterized by a high incidence of the mixed cellularity histologic subtype among children living in poor socioeconomic environments. 
· The young adult form (15 to 34 years) shows a predominance of the nodular sclerosing histologic subtype among white adolescents and young adults in developed countries. 
· An older adult form (55 to 74 years) produces the characteristic bimodal distribution of incidence of the disease in industrialized countries. 
· In developing countries, the early peak occurs before adolescence. 
· Hodgkin disease is more common among boys and men than among girls and women in all parts of the world. 
· The sex ratio varies from 2:1 in Europe and North America to more than 3.5:1 in Asia. 
· The male predominance is most marked among patients younger than 10 years. 
· Although Hodgkin disease represents 50% of the lymphomas of childhood, only 15% of all cases occur in children aged 16 years or younger. 
· Children under age 5 years account for 3% of childhood cases, while 60% of cases occur in the 10- to 16-year age group. 
· There is a 4:1 male predominance in the first decade. 
· Among adolescents, the sex difference in incidence is less conspicuous, particularly for the nodular sclerosing histologic subtype. 
· Hodgkin disease is rarely diagnosed among children younger than 5 years in economically developed countries. 
· A genetic predisposition to Hodgkin disease is suggested by the incidence variation among racial and ethnic groups, familial aggregation of the disease, and association with specific human leukocyte antigens. 
· In some groups, race and ethnicity appear to predict the risk of Hodgkin disease independent of socioeconomic status. 
Pathogenesis 
· An infectious agent may contribute to the pathogenesis of some types of Hodgkin disease. 
· Epstein-Barr virus was indirectly implicated in epidemiologic studies that showed an excess risk of Hodgkin disease. 
· Human herpesvirus-6 has been linked with clusters of nodular sclerosing Hodgkin disease among young persons. 
· Hodgkin disease is histologically characterized by the presence of Reed-Sternberg cells within an inflammatory infiltrate of normal lymphocytes, histiocytes, plasma cells, eosinophils, and neutrophils. 
· Hodgkin’s disease often appears to start in a single lymph node or group of nodes, and may spread either by lymphatics or by the blood stream to adjacent or distant tissues, both lymphoid and non-lymphoid. 
· Initially the enlarged lymph nodes are discrete soft and rubbery, with a greyish-pink cut surface. 
· In some forms of the disease, however, fibrosis is present from the outset. 
· As they become larger, the nodes tend to become firmer and bound together by the spreading lesions, and they may produce serious pressure effects, for example on the trachea or mediastinal blood vessels. 
· Foci of non-suppurative necrosis are also commonly observed in the lesions. 
· The spleen is frequently involved and enlarged: the lesions develop in the Malpighian bodies, which become expanded and eventually confluent. 
· This process ultimately produces the characteristic German sausage appearance of the cut surface. 
· The pale neoplastic patches resembling flecks of suet. 
· Staging procedures in which splenectomy is carried out have shown, however, that the spleen may be involved without obvious enlargement, and also that splenomegaly may occur in the absence of tumour involvement, due to diffuse hyperplasia of the red pulp. 
· Although the disease is often restricted at first to the lymphoid organs, almost any tissue may be affected at a later stage, the lesions appearing as pale patches of neoplastic infiltration or replacement of the normal tissue. 
· Lesions occur especially in the liver, kidneys and bone marrow: involvement of the vertebrae may lead to pressure on the spinal cord with paraplegia: focal or diffuse lesions in the lungs are not uncommon, especially if the mediastinal nodes are affected, and ulcerating tumour masses occur in the gastro-intestinal tract.

Clinical findings  
· The usual presenting feature is progressive and usually painless enlargement of lymph nodes, most often those of the cervical, inguinal or axillary groups. 
· Two thirds of these patients also have involvement of mediastinal lymph nodes, which can produce a nonproductive cough or other symptoms of tracheal or bronchial compression. 
· Early involvement of the abdominal or mediastinal nodes, the pharyngeal lymphoid tissue or the spleen is, however, not uncommon. 
· Progression of Hodgkin disease initially occurs along functionally contiguous lymph nodes. 
· It is unusual for extranodal sites to be primarily affected, although almost any tissue may be implicated by metastatic spread of the tumour. 
· If the patient is not treated, extranodal involvement eventually results from hematogenous dissemination of neoplastic cells to the liver, lungs, bones, bone marrow, and other tissues. 
· Constitutional symptoms are sometimes conspicuous, especially in advanced cases; they include an irregular low-grade pyrexia which occasionally assumes a periodic pattern (Pel-Ebstein fever), and an anaemia usually of nomochromic normocytic type, sometimes accompanied by a neutrophil-less commonly an eosinophil-leucocytosis. 
· An important feature is an early depression of T-lymphocyte function with impairment of cell-mediated immunity. 
· In consequence, patients are unusually prone to develop various infections, especially tuberculosis and herpes zoster, but also fungal and other ‘opportunistic’ infections by organisms of relatively low pathogenicity. 
· Other signs and symptoms vary on the basis of the involved nodal sites and their compression of adjacent organs and tissues. 
· Cytokine production by malignant cells causes constitutional symptoms, including anorexia, pruritus, weight loss, night sweats, and fever among some patients. 

Laboratory Diagnosis 

· The diagnosis is usually made by biopsy of an enlarged lymph node. 
· The tissue of the node is partly or completely replaced. 
· The essential feature, without which the diagnosis cannot be made, is the presence of typical Reed-Sternberg (RS) cells. 
· This cell measures 40 micrometer or more in diameter, and has an intricate double or bi-lobed nucleus, each component of which has a vesicular appearance due to condensation of chromatin peripherally, and a large central eosinophilic nucleolus. 
· The cytoplasm is abundant and amphophilic (i.e. purple with haematoxylin-eosin stain). 
· Nonspecific abnormalities of hematologic values may be present at diagnosis. 
· Peripheral blood changes include neutrophilic leukocytosis, lymphopenia, eosinophilia, and monocytosis. 
· Elevations of erythrocyte sedimentation rate, serum level of copper, or ferritin reflect activation of the reticuloendothelial system and can be used to monitor disease activity if they are abnormal at diagnosis.
Treatment 
· The histological pattern and the extent of the disease at the time of diagnosis have considerable prognostic significance. 
· Treatment options for children and adolescents with Hodgkin disease are radiation therapy, multiagent chemotherapy, or combined modality therapy with chemotherapy and radiation therapy. 
· When limited to one area of the body, local ablation, e.g. by radio therapy, is effective and sometimes apparently curative. 
· Once the lesions are widely disseminated, systemic chemotherapy provides the only hope of controlling its otherwise relentless progress. 
· Treatment with multiagent chemotherapy or combined-modality therapy including chemotherapy and radiation cures most children and adolescents with Hodgkin disease. 
· Treatment with radiation alone is effective therapy for localized Hodgkin disease when standard tumoricidal doses of 35 to 44 Gy are applied to extended treatment volumes. 
· Multiagent chemotherapy is largely derived from the original non-cross-resistant mechlorethamine, vincristine, prednisone, and procarbazine (MOPP) and doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) regimens. 
· The MOPP combination produces long-term, disease-free survival for approximately 50% of patients. 
· Therapy with ABVD is effective for Hodgkin disease that does not produce an excess risk of secondary leukemia or infertility.
Non-Hodgkin’s lymphomas (NHL)

Definition 

· Unlike Hodgkin disease, non-Hodgkin lymphoma can occur even among infants, and the incidence rises steadily with increasing age.

· Apart from Hodgkin’s disease, in which the nature of the malignant cell is uncertain, nearly all the lymphomas arise from cells of the lymphocyte series. 
· Malignant tumours do, however, originate from cells of the monocyte macrophage lineage; they are termed malignant histiocytomas but are usually included in the NHL group of lymphomas. 
· The recognition of the cell type of the tumours in each group is based mainly on morphological study of histological sections and impression preparations, but this is being increasingly supplemented by more sophisticated immunological and histochemical methods of detecting cell markers and by cytogenetic and, ultrastructural techniques. 
· It is now established that most lymphomas, and particularly those within the low-grade group, are derived from B lymphoid cells and that their morphological features are related to the stages in the normal life cycle of the lymphocyte sub-population to which they belong. 
Classification 

Low-grade malignancy                      Cell type
Lymphocytic (including CLL)                T or B

Lymphoplasmacytic                                B

Plasmacytic                                            B

Follicle-centre-cell tumours                   B

(Predominantly centrocytic) 

                    Follicular

                    Diffuse

High-grade malignancy 

Lymphoblastic                                   B or T

Large cell

                 Immunoblastic                 B or T

                 Centroblastic                       B 

                 Histiocytic                    Macrophage

Epidemiology
· About 85% of all malignant lymphomas are NHLs. 

· The median age at diagnosis is the sixth decade of life, with some exceptions. (Burkitt lymphoma and lymphoblastic lymphoma occur in younger patients.)
· The median age at presentation for all subtypes of NHL is older than 50 years, except for patients with high-grade lymphoblastic and small noncleaved lymphomas, which are the most common types of NHL observed in children and young adults

Clinical features
History 

· Past history: A number of diseases, infectious agents, and drugs or toxins have been associated with the development of NHL.

· A personal or family history of lymphoma or other prior hematopoietic malignancy, use of radiation therapy, immunosuppressive agents, chemotherapy, organ transplantation, and other underlying diseases should be obtained
· Relevant infections include HIV-I, HTLV-I, Epstein-Barr virus (EBV), hepatitis C, Borrelia bergdorferi (B. afzellii species), and perhaps also hepatitis B virus
· Specific disorders associated with the development of NHL include connective tissue diseases (e.g. lupus erythematosus, rheumatoid arthritis, Sjogren's syndrome), immunodeficiency disorders, mixed cryoglobulinemia, Castleman's disease, and inflammatory bowel disease treated with azathioprine/6-mercaptopurine.
· An occupational history should be obtained, as exposure to certain agricultural pesticides and Agent Orange have been implicated in the development of NHL
· Specific illnesses which are risk factors for the development of gastrointestinal lymphoma include: Crohn's disease gastrointestinal nodular lymphoid hyperplasia, Helicobacter pylori-associated chronic gastritis and Celiac disease
· Systemic complaints (B symptoms) : About 40 percent of patients with NHL present with systemic complaints of: Fever — temperature >38ºC, Weight loss — unexplained loss of >10 percent of body weight over the past six months, Sweats — the presence of drenching night sweats
· These complaints are of importance in determining prognosis

· Less frequent presenting systemic complaints of fatigue, malaise, and pruritus occur in fewer than 10 percent of patients.
· The presence of bone pain or gastrointestinal symptoms may indicate extranodal involvement in these areas
· Fever of unknown origin: Fever of unknown origin (FUO) refers to a prolonged febrile illness without an established etiology despite intensive evaluation and diagnostic testing. 
· Historically, the most common causes of FUO have been infection, connective tissue diseases, and malignancy. 
· NHL, especially one of the aggressive or highly aggressive variants, is a common cause of FUO due to malignancy.
· Lymphadenopathy: More than two-thirds of patients with NHL present with peripheral lymphadenopathy.
Physical examination 

· The physical examination needs to be directed to all potentially involved lymphoid sites 
· These include:
· Waldeyer's ring (tonsils, base of the tongue, nasopharynx) 
· Standard lymph node sites (e.g. cervical, supraclavicular, axillary, inguinal, femoral) 
· Liver and spleen 
· Abdominal nodal sites (mesenteric, retroperitoneal) 
· Less commonly involved nodal sites (e.g. occipital, preauricular, epitrochlear, popliteal)
Investigations

Lymph node and tissue biopsy

· Lymph node selection: Significant enlargement, Persistence for more than four to six weeks, Progressive increase in size

· Bone marrow examination: bone marrow is considered an extranodal site, marrow involvement with NHL places the patient in the most advanced disease stage
Initial laboratory studies 

· After the initial tissue biopsy, the following baseline laboratory tests should be obtained: 
· Complete blood count, WBC differential, platelet count, and examination of the peripheral smear for the presence of atypical cells, suggesting peripheral blood and bone marrow involvement 
· Biochemical tests of renal and hepatic function, including BUN, creatinine, alkaline phosphatase, aspartate aminotransferase (AST), alanine aminotransferase (ALT), lactate dehydrogenase (LDH), and albumin Serum calcium, electrolytes, and uric acid 
· Serum protein electrophoresis 
· Hepatitis B and C serology, in select patients 
· HIV serology, in select patients 
· Beta-2 microglobulin levels (in patients with indolent lymphomas)
Imaging studies 

· Routine radiologic studies in NHL should include chest radiographs and computerized tomographic (CT) imaging of the abdomen and pelvis.
Staging 

· Staging system — The Ann Arbor staging system developed in 1971 for Hodgkin's lymphoma (HL) was adapted for staging non-Hodgkin's lymphomas (NHLs) 
· This staging system focuses on the number of tumor sites (nodal and extranodal), location, and the presence or absence of systemic ("B") symptoms
1. Stage I refers to NHL involving a single lymph node region (stage I) or a single extralymphatic organ or site (stage IE) 
2. Stage II refers to two or more involved lymph node regions on the same side of the diaphragm (stage II) or with localized involvement of an extralymphatic organ or site (stage IIE) 
3. Stage III refers to lymph node involvement on both sides of the diaphragm (stage III), or with localized involvement of an extralymphatic organ or site (stage IIIE) or spleen (stage IIIS), or both (stage IIIES) 
4. Stage IV refers to the presence of diffuse or disseminated involvement of one or more extralymphatic organs (e.g. liver, bone marrow, lung), with or without associated lymph node involvement The presence or absence of systemic symptoms should be noted with each stage designation.

Treatment

· Treatment approach: Current practice in the therapy of early stage disease involves a combined modality approach, consisting of 3 cycles of (cyclophosphamide, doxorubicin, vincristine, prednisone-rituximab) CHOP-R chemotherapy followed by locoregional RT, as in the SWOG trial noted above

