                       Lymphoma
Lymphoma originates in lymphocytes (a type of white blood cell in the vertebrate immune system). There are many types of lymphoma. Lymphomas are part of the broad group of diseases called hematological neoplasms.In the 19th and 20th centuries the affliction was called Hodgkin's Disease, as it was discovered by Thomas Hodgkin in 1832. Colloquially, lymphoma is broadly categorized as Hodgkin's lymphoma and non-Hodgkin lymphoma (all other types of lymphoma). Scientific classification of the types of lymphoma is more detailed.Although older classifications referred to histiocytic lymphomas, these are recognized in newer classifications as of B, T or NK cell lineage. Histiocytic malignancies are rare and are classified as sarcomas.

Prevalence
According to the U.S. National Institutes of Health, lymphomas account for about five percent of all cases of cancer in the United States, and Hodgkin's lymphoma in particular accounts for less than one percent of all cases of cancer in the United States.Because the lymphatic system is part of the body's immune system, patients with a weakened immune system, such as from HIV infection or from certain drugs or medication, also have a higher incidence of lymphoma.

Classification
WHO classification
The WHO Classification is the latest classification of lymphoma, published by the World Health Organization in 2001. It was based upon the "Revised European-American Lymphoma classification" (REAL).This classification attempts to classify lymphomas by cell type, i.e. the normal cell type that most closely resembles the tumor. They are classified in three large groups: the B cell tumors, the T cell and natural killer cell tumors, Hodgkin lymphoma, and other less common groups.

 Mature B cell neoplasms


DNA-microarray analysis of Burkitt's lymphoma and diffuse large B-cell lymphoma (DLBCL) showing differences in gene expression patterns. Colors indicate levels of expression; green indicates genes that are overexpressed in normal cells compared to lymphoma cells and red indicates genes that are overexpressed in lymphoma cells compared to normal cells.
· Chronic lymphocytic leukemia/Small lymphocytic lymphoma 

· B-cell prolymphocytic leukemia 

· Lymphoplasmacytic lymphoma/Waldenström macroglobulinemia 

· Splenic marginal zone lymphoma 

· Plasma cell neoplasms 

· Plasma cell myeloma 

· Plasmacytoma 

· Monoclonal immunoglobulin deposition diseases 

· Heavy chain diseases 

· Extranodal marginal zone B cell lymphoma (MALT lymphoma) 

· Nodal marginal zone B cell lymphoma 

· Follicular lymphoma 

· Mantle cell lymphoma 

· Diffuse large B cell lymphoma 

· Mediastinal (thymic) large B cell lymphoma 

· Intravascular large B cell lymphoma 

· Primary effusion lymphoma 

· Burkitt lymphoma/leukemia 

· Lymphomatoid granulomatosis 

 Mature T cell and natural killer (NK) cell neoplasms
· T cell prolymphocytic leukemia 

· T cell large granular lymphocytic leukemia 

· Aggressive NK cell leukemia 

· Adult T cell leukemia/lymphoma 

· Extranodal NK/T cell lymphoma, nasal type 

· Enteropathy-type T cell lymphoma 

· Hepatosplenic T cell lymphoma 

· Blastic NK cell lymphoma 

· Mycosis fungoides / Sezary syndrome 

· Primary cutaneous CD30-positive T cell lymphoproliferative disorders 

· Primary cutaneous anaplastic large cell lymphoma 

· Lymphomatoid papulosis 

· Angioimmunoblastic T cell lymphoma 

· Peripheral T cell lymphoma, unspecified 

· Anaplastic large cell lymphoma 

 Hodgkin lymphoma
· Nodular lymphocyte-predominant Hodgkin lymphoma 

· Classical Hodgkin lymphoma 

· Nodular sclerosis 

· Mixed cellularity 

· Lymphocyte-rich 

· Lymphocyte depleted or not depleted 

 Immunodeficiency-associated lymphoproliferative disorders
· Associated with a primary immune disorder 

· Associated with the Human Immunodeficiency Virus (HIV) 

· Post-transplant 

· Associated with Methotrexate therapy 

 Working formulation
The Working Formulation, published in 1982, is primarily descriptive. It is still occasionally used, but has been superseded by the WHO classification, above.

 Low grade
· Malignant Lymphoma, small lymphocytic (chronic lymphocytic leukemia) 

· Malignant Lymphoma, follicular, predominantly small cleaved cell 

· Malignant Lymphoma, follicular, mixed (small cleaved and large cell) 

 High grade
· Malignant Lymphoma, large cell, immunoblastic 

· Malignant Lymphoma, lymphoblastic 

· Malignant Lymphoma, small non-cleaved cells (Burkitt's lymphoma) 

 Miscellaneous          

· Mycosis fungoides                              Unclassifiable  

· Histiocytic 

· Extramedullary plasmacytoma
                                      Introduction

Normally, our white blood cells (lymphocytes) go through a predictable life cycle. Old lymphocytes die, and your body creates new ones to replace them. But in non-Hodgkin's lymphoma, our body produces abnormal lymphocytes that continue to divide and grow uncontrollably. This oversupply of lymphocytes crowds into our lymph nodes, causing them to swell.

Doctors don't know what exactly causes non-Hodgkin's lymphoma. But researchers believe that activation of certain abnormal genes may be involved in the development of all cancers, including lymphomas.

Lymphocytes exist either as B cells or T cells. B cells fight infection by producing plasma cells, which in turn produce antibodies that neutralize foreign invaders. T cells are involved in killing foreign invaders directly. About 85 percent of non-Hodgkin's lymphomas occur in B cells. The rest arise in T cells.

Non-Hodgkin's lymphoma generally involves the presence of cancerous cells in our lymph nodes, but the disease can also spread to other parts of our lymphatic system. These include the lymphatic vessels, tonsils, adenoids, spleen, thymus and bone marrow. Occasionally, non-Hodgkin's lymphoma involves organs outside of the lymphatic system.

The exact cause of Hodgkin's lymphoma is unknown. Hodgkin's disease is among a group of cancers called lymphomas — cancers of the lymphatic system. The lymphatic system includes the lymph nodes (lymph glands), which are located throughout our body and are connected by small vessels called lymphatics. The spleen, thymus gland and bone marrow also are part of the lymphatic system.Hodgkin's disease commonly begins in the lymph nodes. Some lymph nodes are in areas more readily noticed, such as in our neck, above our collarbone, under our arms or in our groin area. Enlarged lymph nodes in the chest cavity also are common. Lymphomas may spread outside the lymph nodes to virtually any part of our body.

Abnormal B cells
A key step in Hodgkin's disease involves the development of abnormal B cells, a type of lymph cell that is an important part of our immune system's response to foreign invaders. B cells normally work with T cells, which derive from the thymus, to fight infection. T cells kill foreign invaders directly. B cells become plasma cells, which in turn produce antibodies that neutralize foreign invaders (proteins).When B cells develop into large abnormal cells, these abnormal, cancerous cells are called Reed-Sternberg cells after the two pathologists who first discovered them. Instead of undergoing the normal cell cycle of life and death, these Reed-Sternberg cells don't die, and they continue to produce abnormal B cells in a malignant process. Some distinctive characteristics help diagnose Hodgkin's disease, and these include:

· Orderly spread. The pattern of spread is orderly, progressing from one group of lymph nodes to the next. 

· Only rare "skipping." The disease rarely skips over an area of lymph nodes as it spreads.

· A tissue sample (biopsy) of an enlarged lymph node is needed to make the diagnosis. The pathologist looks for changes in the normal lymph node architecture and cell characteristics, including the presence of Reed-Sternberg cells. The affected lymph nodes may contain only a few of these malignant cells.

Нodgkin's lymphoma
Hodgkin's lymphoma, also known as Hodgkin's disease, is a type of lymphoma first described by Thomas Hodgkin in 1832. Hodgkin's lymphoma is characterized clinically by the orderly spread of disease from one lymph node group to another and by the development of systemic symptoms with advanced disease. Pathologically, the disease is characterized by the presence of Reed-Sternberg cells. Hodgkin's lymphoma was one of the first cancers to be cured by radiation. Later it was one of the first to be cured by combination chemotherapy. The cure rate is about 93%, making it one of the most curable forms of cancer.
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Epidemiology
Unlike some other lymphomas, whose incidence increases with age, Hodgkin's lymphoma has a bimodal incidence curve; that is, it occurs most frequently in two separate age groups, the first being young adulthood (age 15–35) and the second being in those over 55 years old although these peaks may vary slightly with nationality. Overall, it is more common in men, except for the nodular sclerosis variant (see below), which is more common in women.The annual incidence of Hodgkin's lymphoma is about 1/25,000 people, and the disease accounts for slightly less than 1% of all cancers worldwide.

The incidence of Hodgkin's lymphoma is increased in patients with HIV infection. In contrast to many other lymphomas associated with HIV infection it occurs most commonly in patients with higher CD4 T cell counts.
 Symptoms
Lymph node: Swollen, painless, and rubbery lymph nodes are the most common sign of Hodgkin's lymphoma, often occurring in the neck (Cervical and Supraclavicular nodes 80-90% of the time). The lymph nodes of the chest are often affected and these may be noticed on a chest x-ray. Splenomegaly: occurs in about 30% of people with Hodgkin's lymphoma. The enlargement, however, is seldom massive. Hepatomegaly: due to liver involvement in the disease in about 5% of cases.

Systemic symptoms: About one-third with Hodgkin's disease may also notice some systemic symptoms, such as low-grade fever, night sweats, 10% weight loss, itchy skin (pruritus) due to increased eosinophils, or fatigue. Classically, involved nodes are painful after alcohol consumption, though this phenomenon is rare. Patients may also present with a cyclic high-grade fever known as Pel-Ebstein fever, although there is debate as to whether or not this truly exists.  Systemic symptoms such as fever, night sweats, and weight loss are known as B symptoms.

Diagnosis
Hodgkin's lymphoma must be distinguished from non-cancerous causes of lymph node swelling (such as various infections) and from other types of cancer. Definitive diagnosis is by lymph node biopsy (Usually excisional biopsy with microscopic examination). Blood tests are also performed to assess function of major organs and to assess safety for chemotherapy. Positron emission tomography (PET) is used to detect small deposits that do not show on CT scanning. In some cases a Gallium Scan may be used instead of a PET scan.

Pathology
Macroscopy
Affected lymph nodes (most often, laterocervical lymph nodes) are enlarged, but their shape is preserved because the capsule is not invaded. Usually, the cut surface is white-grey and uniform; in some histological subtypes (e.g. nodular sclerosis) a nodular aspect may appear.

Microscopy
Microscopic examination of the lymph node biopsy reveals complete or partial effacement of the lymph node architecture by scattered large malignant cells known as Reed-Sternberg cells (typical and variants) admixed within a reactive cell infiltrate composed of variable proportions of lymphocytes, histiocytes, eosinophils, and plasma cells. The Reed-Sternberg cells are identified as large often bi-nucleated cells with prominent nucleoli and an unusual CD45-, CD30+, CD15+/- immunophenotype. In approximately 50% of cases, the Reed-Sternberg cells are infected by the Epstein-Barr virus.

Characteristics of classic Reed-Sternberg cells include large size (20–50 micrometres), abundant, amphophilic, finely granular/homogeneous cytoplasm; two mirror-image nuclei (owl eyes) each with an eosinophilic nucleolus and a thick nuclear membrane (chromatin is distributed at the cell periphery).

Variants:

· Hodgkin's cell (atypical mononuclear RSC) is a variant of RS cell, which has the same characteristics, but is mononucleated. 

· Lacunar RSC is large, with a single hyperlobated nucleus, multiple, small nucleoli and eosinophilic cytoplasm which is retracted around the nucleus, creating an empty space ("lacunae"). 

· Pleomorphic RSC has multiple irregular nuclei. 

· "Popcorn" RSC (lympho-histiocytic variant) is a small cell, with a very lobulated nucleus, small nucleoli. 

· "Mummy" RSC has a compact nucleus, no nucleolus and basophilic cytoplasm.  

Hodgkin's lymphoma can be sub-classified by histological type. The cell histology in Hodgkin's lymphoma is not as important as it is in non-Hodgkin's lymphoma: the treatment and prognosis in Hodgkin's lymphoma depend on the stage of disease rather than the histotype.

Types
Classical
Classical Hodgkin's lymphoma (excluding nodular lymphocyte predominant Hodgkin's) can be subclassified into 4 pathologic subtypes based upon Reed-Sternberg cell morphology and the composition of the reactive cell infiltrate seen in the lymph node biopsy specimen. 

Classic Hodgkin's Lymphoma (CHL) subtypes:

1. Nodular sclerosing CHL is the most common subtype and is composed of large tumor nodules with lacunar RS cells subtype composed of numerous classic often pleomorphic RS cells with only few reactive lymphocytes which may easily be confused with diffuse large cell lymphoma. 

2. Mixed-cellularity subtype is a common subtype and is composed of numerous classic RS cells admixed with numerous inflammatory cells including lymphocytes, histiocytes, eosinophils, and plasma cells. 

3. Lymphocyte-rich and 

4. lymphocyte depleted are rare subtypes. 

Other
Nodular lymphocyte predominant Hodgkin's lymphoma (NLPHL) is no longer classified as a form of classic Hodgkin's lymphoma. This is due to the fact that the RSC variants (popcorn cells) that characterize this form of the disease invariably express B lymphocyte markers such as CD20 (thus making NLPHL an unusual form of B cell lymphoma), and that (unlike classic HL) NLPHL may progress to diffuse large B cell lymphoma. There are small but clear differences in prognosis between the various forms.

Lymphocyte predominant HL is an uncommon subtype composed of vague nodules of numerous reactive lymphocytes admixed with large popcorn-shaped RSC. Unlike classic RSC, the non-classic popcorn-shaped RS cells of NLPHL are CD15 and CD30 negative while positive for the B cell marker CD20. 
Staging
After Hodgkin's lymphoma is diagnosed, a patient will be staged: that is, they will undergo a series of tests and procedures which will determine what areas of the body are affected. These procedures will include documentation of their histology, a physical examination, blood tests, chest X-ray radiographs, computed tomography (CT) scans or magnetic resonance imaging (MRI) scans of the chest, abdomen and pelvis, and a bone marrow biopsy. Positron emission tomography (PET) scan is now used instead of the gallium scan for staging. In the past, a lymphangiogram or surgical laparotomy (which involves opening the abdominal cavity and visually inspecting for tumors) were performed. Lymphangiograms or laparotomies are very rarely performed, having been supplanted by improvements in imaging with the CT scan and PET scan.

On the basis of this staging, the patient will be classified according to a staging classification (the Ann Arbor staging classification scheme is a common one):

· Stage I is involvement of a single lymph node region (I) or single extralymphatic site (Ie); 

· Stage II is involvement of two or more lymph node regions on the same side of the diaphragm (II) or of one lymph node region and a contiguous extralymphatic site (IIe); 

· Stage III is involvement of lymph node regions on both sides of the diaphragm, which may include the spleen (IIIs) and/or limited contiguous extralymphatic organ or site (IIIe, IIIes); 

· Stage IV is disseminated involvement of one or more extralymphatic organs. 

The absence of systemic symptoms is signified by adding 'A' to the stage; the presence of systemic symptoms is signified by adding 'B' to the stage.

Prognosis
In 1998, an international effort identified seven prognostic factors that accurately predict the success rate of conventional treatment in patients with locally extensive or advanced stage Hodgkin's lymphoma. Freedom from progression (FFP) at 5 years was directly related to the number of factors present in a patient. The 5-year FFP for patients with zero factors is 84%. Each additional factor lowers the 5-year FFP rate by 7%, such that the 5-year FFP for a patient with 5 or more factors is 42%.

The adverse prognostic factors identified in the international study are:

· Age >= 45 years 

· Stage IV disease 

· Hemoglobin < 10.5 g/dl 

· Lymphocyte count < 600/µl or < 8% 

· Male 

· Albumin < 4.0 g/dl 

· White blood count >= 15,000/µl 

Other studies have reported the following to be the most important adverse prognostic factors: mixed-cellularity or lymphocyte-depleted histologies, male sex, large number of involved nodal sites, advanced stage, age of 40 years or more, the presence of B symptoms, high erythrocyte sedimentation rate, and bulky disease (widening of the mediastinum by more than one third, or the presence of a nodal mass measuring more than 10 cm in any dimension.)
Treatment
Patients with early stage disease (IA or IIA) are effectively treated with radiation therapy or chemotherapy. The choice of treatment depends on the age, sex, bulk and the histological subtype of the disease. Patients with later disease (III, IVA, or IVB) are treated with combination chemotherapy alone. Patients of any stage with a large mass in the chest are usually treated with combined chemotherapy and radiation therapy.

. Drug regimens have been developed that substantially diminish the likelihood of long-range, life-threatening complications, including acute leukemia in people who have received multiple courses of chemotherapy and radiation therapy.

These regimens are commonly referred to by their initials, such as:

· ABVD, which consists of Adriamycin (doxorubicin), bleomycin, vinblastine and dacarbazine 

· BEACOPP, which consists of bleomycin, etoposide, Adriamycin, cyclophosphamide, Oncovin (vincristine), procarbazine and prednisone 

· COPP/ABVD, which consists of cyclophosphamide, Oncovin, procarbazine, prednisone, Adriamycin, bleomycin, vinblastine and dacarbazine 

· Stanford V, which consists of Adriamycin, vinblastine, mechlorethamine, etoposide, vincristine, bleomycin and prednisone 

· MOPP, which consists of mechlorethamine, Oncovin, procarbazine and prednisone 

MOPP had been the basic regimen, but it's very toxic. ABVD is a newer regimen, with less severe side effects, and is currently the preferred treatment.

Currently, the ABVD chemotherapy regimen is the gold standard for treatment of Hodgkin's disease. The abbreviation stands for the four drugs Adriamycin, bleomycin, vinblastine, and dacarbazine. Developed in Italy in the 1970s, the ABVD treatment typically takes between six and eight months, although longer treatments may be required. Another form of treatment is the newer Stanford V regimen, which is typically only half as long as the ABVD but which involves a more intensive chemotherapy schedule and incorporates radiation therapy. However, in a randomized controlled study, Stanford V was inferior.

Another form of treatment, mainly in Europe for stages > II is BEACOPP. The cure rate with the BEACOPP esc. regimen is approximately 10-15% higher than with standard ABVD in advanced stages. Although this was shown in a landmark paper in The New England Journal of Medicine (Diehl et al.), the US physicians still favor ABVD. Probably because some physicians think that BEACOPP induces more secondary leukemia. However, this seems negligible compared to the higher cure rates. Also, BEACOPP is more expensive because of the G-CSF-support that is required. Currently, the German Hodgkin Study group tests 8x BEACOPP esc vs. 6x BEACOPP esc vs. 8x BEACOPP-14 baseline (HD15-trial).With appropriate treatment, over 93% of Hodgkin's lymphoma cases are curable to the point of remission.

The high cure rates and long survival of many patients with Hodgkin's lymphoma has led to a high concern with late adverse effects of treatment, including cardiovascular disease and second malignancies such as acute leukemias, lymphomas, and solid tumors within the radiation therapy field. Most patients with early stage disease are now treated with abbreviated chemotherapy and involved-field radiation therapy rather than with radiation therapy alone. Clinical research strategies are exploring reduction of the duration of chemotherapy and dose and volume of radiation therapy in an attempt to reduce late morbidity and mortality of treatment while maintaining high cure rates. Hospitals are also treating those who respond quickly to chemo-therapy with no radiation.

Non-Hodgkin lymphoma

Non-Hodgkin lymphoma (NHL) describes a group of cancers arising from lymphocytes, a type of white blood cell. It is distinct from Hodgkin lymphoma in its pathologic features, epidemiology, common sites of involvement, clinical behavior, and treatment. The non-Hodgkin lymphomas are a diverse group of diseases with varying courses, treatments, and prognoses.Non-Hodgkin lymphoma may develop in any organ associated with the lymphatic system (e.g. spleen, lymph nodes, or tonsils). Most cases start with infiltration of lymph nodes, but some subtypes may be restricted to other lymphatic organs.The diagnosis of non-Hodgkin lymphoma requires a biopsy of involved tissue. The numerous subtypes of non-Hodgkin lymphoma are typically grouped into three distinct categories based on their aggressiveness, or histologic grade. These categories are indolent (or low-grade), aggressive (or intermediate-grade), and highly aggressive (or high-grade). The treatment of indolent or low-grade lymphoma may initially involve a period of observation, while aggressive or highly aggressive non-Hodgkin lymphoma is typically treated with chemotherapy and/or radiation therapy.

[image: image2.png]


Symptoms
The most common symptom of non-Hodgkin's lymphoma is a painless, enlarged, rubbery swelling of the lymph nodes in the neck, underarm (axilla), or groin. Hodgkins disease is localized to cervical and supraclavicular nodes 80-90% times, whereas NHL localized only 10-20% of the time.

Other symptoms may include the following:

· Unexplained fever 

· Unexplained weight loss and anorexia (poor appetite) 

· Constant fatigue 

· Night sweats 

· Itchy skin 

· Reddened, dark, or thick patches on the skin[1] 

· Chronic abdominal pain 

· Swelling in the legs[2] 

· Anemia 

Such symptoms are non-specific and may be caused by other, less serious conditions.

Diagnosis
If non-Hodgkin's lymphoma is suspected, the doctor asks about the person's medical history and performs a physical exam. The exam includes feeling to see if the lymph nodes in the neck, underarm, or groin are enlarged. In addition to checking general signs of health, the doctor may perform blood tests.

Biopsy: A biopsy is needed to make a diagnosis. A surgeon removes a sample of tissue, which a pathologist can examine under a microscope to check for cancer cells. A biopsy for non-Hodgkin's lymphoma is usually taken from lymph nodes that are enlarged, but other tissues may be sampled as well. Biopsies in internal lymph nodes can also be taken as needle biopsies under the guidance of CT scans. Rarely, an operation called a laparotomy may be performed. During this operation, a surgeon cuts into the abdomen and removes samples of tissue to be checked under a microscope.

Common tests: The doctor may also order tests that produce pictures of the inside of the body. These may include:

· X-rays: Pictures of areas inside the body created by high-energy radiation. 

· CT scan (computed tomography scan, also known as a "CAT scan"): A series of detailed pictures of areas inside the body. The pictures are created by a computer linked to an x-ray machine. 

· PET scan (positron emission tomography scan): This is an imaging test that detects uptake of a radioactive tracer by the tumor. More often, the PET scan can be combined with the CT scan. 

· MRI (magnetic resonance imaging): Detailed pictures of areas inside the body produced with a powerful magnet linked to a computer. 

Less common tests: These tests are only used under certain circumstances.

· Lymphangiogram: Pictures of the lymphatic system taken with x-rays after a special dye is injected to outline the lymph nodes and vessels. This test is not used as often because of the adoption of CT scan and the PET scan technologies. 

· Gallium scan: Gallium is a rare metal that behaves in the body in a fashion similar to iron, so that it concentrates in areas of inflammation or rapid cell-division, and hence is useful for imaging the entire lymphatic system for staging of lymphoma once the presence of the disease has been confirmed. PET scans have supplanted gallium scans for evaluation and follow up of NHL. 

Types of non-Hodgkin's lymphoma
Over the years, doctors have used a variety of terms to classify the many different types of non-Hodgkin's lymphoma. Most often, they are grouped by how the cancer cells look under a microscope and how quickly they are likely to grow and spread. Current lymphoma classification is complex.

MeSH includes four different criteria for classifying NHL. (It is possible to be classified under more than one.)

· High-grade vs. intermediate vs. low-grade: Aggressive lymphomas, also known as intermediate and high-grade lymphomas, tend to grow and spread quickly and cause severe symptoms. Indolent lymphomas, also referred to as low-grade lymphomas, tend to grow quite slowly and cause fewer symptoms. One of the paradoxes of non-Hodgkin's lymphoma is that the indolent lymphomas generally cannot be cured by chemotherapy, while in a significant number of cases aggressive lymphomas can be. 

· Diffuse vs. follicular: Follicular lymphoma tends to be indolent, and diffuse lymphoma tends to be aggressive. 

· T-cell lymphoma vs. B-cell lymphoma 

· Gluten-sensitive enteropathy associated T-cell lymphoma or EATL 

· Large cell lymphoma (such as anaplastic large cell lymphoma) vs. Small cell lymphoma vs. Mixed cell lymphoma 

Details of the most popular classifications of lymphoma can be found in the lymphoma page.

 Causes
The etiology, or cause, of most lymphomas is not known. Some types of lymphomas are associated with viruses. Burkitt's lymphoma, extranodal NK/T cell lymphoma, classical Hodgkin's disease and most AIDS-related lymphoma are associated with Epstein-Barr virus. Adult T-cell lymphoma/leukemia, endemic in parts of Japan and the Caribbean, is caused by the HTLV-1 virus. Lymphoma of the stomach (extranodal marginal zone B-cell lymphoma) is often caused by the Helicobacter bacteria.

The incidence of non-Hodgkin's lymphoma has increased dramatically over the last couple of decades. This disease has gone from being relatively rare to being the fifth most common cancer in the United States. At this time, little is known about the reasons for this increase or about exactly what causes non-Hodgkin's lymphoma.Doctors can seldom explain why one person gets non-Hodgkin's lymphoma and another does not. It is clear, however, that cancer is not caused by an injury, and is not contagious; no one can "catch" non-Hodgkin's lymphoma from another person.

By studying patterns of cancer in the population, researchers have found certain risk factors that are more common in people who get non-Hodgkin's lymphoma than in those who do not. However, most people with these risk factors do not get non-Hodgkin's lymphoma, and many who do get this disease have none of the known risk factors.

The following are some of the risk factors associated with this disease:

· Age/sex. The likelihood of getting non-Hodgkin's lymphoma increases with age and is more common in men than in women. 

· Weak immune system. Non-Hodgkin's lymphoma is more common among people with inherited immune deficiencies, autoimmune diseases, or HIV/AIDS, and among people taking immunosuppressant drugs following organ transplants. See post-transplant lymphoproliferative disorder and AIDS-related lymphoma. 

· Viruses. Human T-lymphotropic virus type I (HTLV-1) and Epstein-Barr virus are two infectious agents that increase the chance of developing non-Hodgkin's lymphoma. 

· Environment. People who work extensively with or are otherwise exposed to certain chemicals, such as pesticides, solvents, or fertilizers, have a greater chance of developing non-Hodgkin's lymphoma. 

Staging
If non-Hodgkin's lymphoma is diagnosed, the doctor needs to learn the stage, or extent, of the disease. Staging is a careful attempt to find out whether the cancer has spread and, if so, what parts of the body are affected. Treatment decisions depend on these findings.

The doctor considers the following to determine the stage of non-Hodgkin's lymphoma:

· The number and location of affected lymph nodes; 

· Whether the affected lymph nodes are above, below, or on both sides of the diaphragm (the thin muscle under the lungs and heart that separates the chest from the abdomen); 

· Whether the disease has spread to the bone marrow, spleen, or to organs outside the lymphatic system, such as the liver and the testes; 

· Whether B symptoms (systemic symptoms) such as fever, chills, night sweats, or weight loss are present. 

In staging, the doctor may use some of the same tests used for the diagnosis of non-Hodgkin's lymphoma. Other staging procedures may include additional biopsies of lymph nodes, the liver, bone marrow, or other tissue. A bone marrow biopsy involves removing a sample of bone marrow through a needle inserted into the hip or another large bone. A pathologist examines the sample under a microscope to check for cancer cells.
Stages of NHL
The various stages of NHL (the Ann Arbor staging classification, developed for Hodgkin's lymphoma) are based on how far the cancer has spread throughout and beyond the lymphatic system, and whether constitutional symptoms (fever, night sweats, or weight loss) are present.

Stage I 

"Stage I" indicates that the cancer is located in a single region, usually one lymph node and the surrounding area. Stage I often will not have outward symptoms. 

Stage II 

"Stage II" indicates that the cancer is located in two separate regions, an affected lymph node or organ within the lymphatic system and a second affected area, and that both affected areas are confined to one side of the diaphragm - that is, both are above the diaphragm, or both are below the diaphragm. 

Stage III 

"Stage III" indicates that the cancer has spread to both sides of the diaphragm, including one organ or area near the lymph nodes or the spleen. 

Stage IV 

"Stage IV" indicates that the cancer has spread beyond the lymphatic system and involves one or more major organs, possibly including the bone marrow or skin. 

The absence of constitutional symptoms is denoted by adding an "A" to the stage; the presence is denoted by adding a "B" to the stage (hence the name B symptoms).

Staging in non-Hodgkin's lymphomas is far less significant in determining therapy than it is in Hodgkin's lymphoma

 Prognosis
The most significant factor in overall prognosis is the grade, or aggressiveness, of the lymphoma. Indolent (low-grade) non-Hodgkin's lymphoma is generally not curable, but is typically slowly progressive and responds temporarily to therapy. Aggressive and highly aggressive (intermediate- and high-grade) NHL's are potentially curable with combination chemotherapy. Long-term survival or cure rates for these diseases vary with a number of prognostic factors.
International Prognostic Index
The International Prognostic Index, or IPI, is the most widely used prognostic system for non-Hodgkin's lymphoma. This system uses 5 factors:

· Age 

· Lactate dehydrogenase level (a blood test) 

· Performance status 

· Clinical stage 

· Sites of extranodal disease 

However, it should be noted that the IPI was developed prior to the introduction of rituximab. As rituximab has become a standard part of therapy for B-cell NHL's, the impact on the prognostic value of the IPI is unclear.

 FLIPI
For the subtype of NHL known as follicular lymphoma, a modified version of the IPI called the FLIPI (follicular lymphoma international prognostic index) has been developed. The factors which figure into the FLIPI are age, clinical stage, lactate dehydrogenase level, hemoglobin level, and number of nodal sites involved. As with the IPI, the FLIPI was developed and validated prior to the widespread use of rituximab, so the same caveats apply as were mentioned with the IPI above.

Treatment
The doctor develops a treatment plan to fit each patient's needs. Treatment for non-Hodgkin's lymphoma depends on the stage of the disease, the type of cells involved, whether they are indolent or aggressive, and the age and general health of the patient.

Non-Hodgkin's lymphoma is often treated by a team of specialists that may include a hematologist, medical oncologist, and/or radiation oncologist. Non-Hodgkin's lymphoma is usually treated with chemotherapy, radiation therapy, or a combination of these treatments. In some cases, bone marrow transplantation, biological therapies, or surgery may be options. For indolent lymphomas, the doctor may decide to wait until the disease causes symptoms before starting treatment. Often, this approach is called "watchful waiting."

Chemotherapy and radiation therapy
Chemotherapy and radiation therapy are the most common treatments for non-Hodgkin's lymphoma, although bone marrow transplantation, biological therapies, or surgery are sometimes used. CHOP, with rituximab added in certain circumstances, is the most commonly used combination of chemotherapy.

Rituximab is an antibody-based therapy. Ibritumomab tiuxetan (commonly known as Zevalin) and Tositumomab (Bexxar) are FDA-approved options, requiring a Nuclear Medicine facility, but only two short infusions one week apart. There is mounting evidence that more patients have long-term remission if they use radioimmunotherapy first.

Radiation therapy (also called radiotherapy) is the use of high-energy rays to kill cancer cells. Treatment with radiation may be given alone or with chemotherapy. Radiation therapy is local treatment; it affects cancer cells only in the treated area. Radiation therapy for Non Hodgkin's lymphoma comes from a machine that aims the high-energy rays at a specific area of the body. There is no radioactivity in the body when the treatment is over.

Sometimes patients are given chemotherapy and/or radiation therapy to kill undetected cancer cells that may be present in the central nervous system (CNS). In this treatment, called central nervous system prophylaxis, the doctor injects anticancer drugs directly into the cerebrospinal fluid.

 Hematopoietic stem cell transplantation
Hematopoietic stem cell transplantation (HSCT), or Bone marrow transplantation (BMT) may also be a treatment option, especially for patients whose non-Hodgkin's lymphoma has recurred (come back). BMT provides the patient with healthy stem cells (very immature cells, found in the marrow, that produce blood cells), the function of which is to replace white blood cells that are damaged or destroyed by treatment with very high doses of chemotherapy and/or radiation therapy. The healthy bone marrow may come from a donor, or it may be "autologous" (marrow that was removed from the patient, stored, and then given back to the person following the high-dose treatment). Autologous transplants are preferred, as the recipient is less likely to reject the cells, the origins of which were the same entity. However, in order for an autologous transplant to be performed, certain physiological conditions must be optimal within the patient. If these conditions are not present, transplanted stem cells can come from other donors. Until the transplanted bone marrow begins to produce enough white blood cells, patients have to be carefully protected from infection due to the virtual elimination of the immune system resulting from the high-intensity treatment. Without the introduction of the stem cells following the high dose treatment, the patient will not survive as the body will be unable to produce infection-fighting white blood cells. Patients usually stay in the hospital for several weeks and will be monitored for transplant rejection and overall health.

 Immunotherapy
Biological therapy (also called immunotherapy) is a form of treatment that uses the body's immune system, either directly or indirectly, to fight cancer or to lessen the side effects that can be caused by some cancer treatments. It uses materials made by the body or made in a laboratory to boost, direct, or restore the body's natural defenses against disease. This approach is under close investigation. Biological therapy is sometimes also called biological response modifier therapy.

 Measuring response to treatment
After treatment for non-Hodgkin's lymphoma, the response is classified as follows:

· Complete Response (CR). This indicates the disappearance of all detectable disease. 

· Partial Response (PR). A reduction in the bulk of disease by at least 50%, but with some remaining disease. 

· Stable Disease. Less than a partial remission, but no progression of disease and no new sites of disease. 

· Progressive Disease. Growth in bulk of disease by >50%, or the appearance of new sites of disease. 

If a complete remission is achieved, the patient is watched closely for any evidence of recurrent disease. Standard guidelines dictate that a patient be monitored for relapse every three months in the first year following a complete remission, every six months in the second year, and finally once annually in the third and later years. Diffuse large b-cell lymphoma is the most common type of lymphoma that is considered curable. Currently, if a patient maintains a complete remission for 3 years, the patient is considered cured. Generally most relapses of diffuse large b-cell lymphoma occur within the first year after a complete remission is obtained. Reoccurrences after 3 years are rare but they do occur. The effect of Rituximab on relapse rates for diffuse large b-cell lymphoma is still largely unknown, though initial relapse rates since 2003 have been much lower than expected.

Patients with follicular lymphoma are generally not considered cured. Instead, they are categorized as in ongoing complete remission. Relapses occur steadily over time. Relapse rates are estimated to be 33%, 66%, and 100% for follicular lymphoma's Grades I, II, and III respectively.

Research has indicated that relapse rates can be lowered on patients with follicular lymphoma by giving supplemental radiation therapy, however, it is known that this additional therapy increases the chances of a second malignancy of unknown type later in life.

If the response to treatment falls short of a complete response, more treatment may be administered (using a different chemotherapy regimen), or watchful waiting may be utilized, depending on the goals of treatment.

 Nutrition during treatment
Eating well during cancer treatment means getting enough food energy and protein to help prevent weight loss and regain strength. Good nutrition often helps people feel better and have more energy.

Some people with cancer find it hard to eat a balanced diet because they may lose their appetite. In addition, common side effects of treatment, such as nausea, vomiting, or mouth sores, can make eating difficult. Often, foods may taste or smell different. Also, people being treated for cancer may not feel like eating when they are uncomfortable or tired.

Followup care
People who have had non-Hodgkin's lymphoma should have regular followup examinations after their treatment is over. Followup care is an important part of the overall treatment plan, and people should not hesitate to discuss it with their health care provider. Regular followup care ensures that patients are carefully monitored, any changes in health are discussed, and new or recurrent cancer can be detected and treated as soon as possible. Between followup appointments, people who have had Non Hodgkin's lymphoma should report any health problems as soon as they appear.
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