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1. What is lymphoma? Lymphoma (also referred to as malignant lymphoma or lymphosarcoma) is defined as the malignant proliferation of lymphoid cells, originating from outside of the bone marrow, in solid organs such as lymph nodes, liver, or spleen. It is the origin of this malignancy from outside of the bone marrow that differentiates lymphoma from lymphoid leukemias. Lymphoma is the most common hematopoietic malignancy in dogs.

2. What are the predisposing factors for, and causes of, the development of canine lymphoma? Most dogs with lymphoma are middle-age or older (6 years or older). An increased incidence of this disease in certain breeds such as Boxers, Scottish Terriers, Basset Hounds, Airedale Terriers, Chow Chows, German Shepherds, Poodles, Saint Bernards, English Bulldogs, Beagles, and Golden Retrievers has been reported. No sex predilection has been reported. The cause of lymphoma in dogs is unknown and suspected to be multifactorial in nature. Although some studies have shown an association between pesticide use and magnetic field exposure, and an increased incidence of this disease in middle-age, related purebred dogs, the significance of these associations is controversial.

3. How is canine lymphoma classified and staged? Canine lymphoma can be classified by anatomic site, histologic or cytologic phenotype, and immunophenotype. Clinical stage can be established based on the World Health Organization (WHO) clinical staging guidelines for domestic animals with lymphoma. 

The four anatomic classification sites include the following: 

1. Multicentric: generalized lymph node, hepatic, splenic, or bone marrow involvement. 

2. Alimentary: solitary, diffuse, or multifocal gastrointestinal tract infiltration, hepatic, splenic, or mesenteric lymph node involvement. 

3. Extranodal: renal, central nervous system, cutaneous, any organ or tissue. 

4. Mediastinal (thymic): mediastinal lymphadenopathy or bone marrow involvement. 

More than 80% of canine lymphoma cases will be multicentric in nature. Mediastinal lymphoma is the least commonly seen form of canine lymphoma. There are many histologic and cytologic grading schemes that can be used (e.g., Kiel, National Cancer Institute Working Foundation) to grade canine lymphomas based on tumor architecture, mitotic index, and cellular features. Regardless of which scheme is used, most canine lymphomas correlate to medium and high-grade non-Hodgkin’s lymphomas in human beings. Immunophenotyping of canine lymphomas is used to determine whether the tumor is of Bor T-cell origin. Approximately 70% to 80% of canine lymphomas are of B-cell origin. Approximately 20% to 30% are of T-cell origin, and rarely are non-B, non-T cell tumors identified. 

The WHO clinical staging for domestic animals with lymphoma guidelines are as follows: 

Stage I: Single lymph node involvement 

Stage II: Multiple lymph node involvement in a regional area 

Stage III: Generalized lymphadenopathy 

Stage IV: Hepatic or splenic involvement (with or without stage III) 

Stage V: Bone marrow or blood involvement or any nonlymphoid organ (with or without stage I to IV) 

All stages are further substaged depending on whether clinical signs of disease are absent (substage a) or present (substage b).

4. What are the most common historical complaints made by owners of dogs with lymphoma? Most dogs (more than 80%) with lymphoma are not clinically ill at the time of diagnosis (WHO substage a). Of the minority of dogs that are WHO substage b at presentation, the most common clinical complaints include nonspecific signs such as inappetence, weight loss, and lethargy. Other more specific clinical signs may reflect the particular anatomic location of the tumor burden in each individual case. Those dogs with paraneoplastic hypercalcemia (10%-20% of dogs with the multicentric form of lymphoma, up to 40% of the dogs with mediastinal lymphoma) may show polydipsia, polyuria, and other less specific clinical signs associated with their elevated serum calcium levels. Dogs with severe bone marrow involvement may have significant peripheral cytopenias and have clinical signs associated with that complication (e.g., infection resulting from neutropenia, hemorrhage resulting from thrombocytopenia, anemia).

5. Which aspects of the physical examination are of particular importance for the dog suspected to have lymphoma? All accessible lymph nodes should be carefully palpated for enlargement; this includes performing a digital rectal examination. Thorough abdominal palpation can help to identify hepatomegaly, splenomegaly, renomegaly, or abnormalities in the gastrointestinal tract, and potential abdominal lymph node enlargement. Conscientious thoracic auscultation may help to identify pulmonary involvement or the presence of a pleural effusion. Mucous membrane evaluation may identify pallor, icterus, or petechiae. An ocular examination, including fundic evaluation, is also essential because as many as 50% of dogs with lymphoma can have ocular changes associated with their disease.

6. How is a diagnosis of canine lymphoma obtained? The cornerstone of lymphoma diagnosis in the dog is microscopic confirmation of the disease. The cytologic evaluation of fine-needle aspirates from enlarged lymph nodes by a clinical pathologist may be adequate to make the diagnosis in most cases. It is important to avoid aspirating lymph nodes draining reactive areas (e.g., the submandibular lymph nodes) to prevent confusion between reactive hyperplasia and lymphoma on cytologic assessment. Cytologic analysis of aspirates from affected organs (e.g., liver, spleen, kidneys) or of fluids (pleural, abdominal, cerebrospinal fluid) may also provide the diagnosis. A tissue biopsy for conclusive histologic confirmation of lymphoma will be necessary in some cases of lymphoma.

7. What diagnostic investigations are indicated in the workup of the canine lymphoma patient? A complete blood cell count, serum biochemistry panel, urinalysis, thoracic and abdominal radiographs, abdominal (or thoracic) ultrasound, and bone marrow aspirate and core biopsy are indicated to thoroughly stage a canine lymphoma patient. Additional investigations (e.g., cerebrospinal fluid tap) may be appropriate depending on the particulars of a given case. The minimum database collected for a dog whose owners are contemplating chemotherapy should include a complete blood cell count, serum biochemistry profile, and urinalysis.

8. What therapy is indicated for the management of canine lymphoma? Canine lymphoma is a systemic disease and therefore is best managed with chemotherapy. In the rare cases of focal disease, surgery or radiation therapy may be considered. In these cases, systemic disease usually does develop months to years later. Adjunctive chemotherapy may be initiated at the time of local treatment or delayed until the development of systemic disease in these cases.

9. What are the expected survival times of canine lymphoma patients? The average survival time of untreated dogs after the diagnosis of lymphoma is 4 to 6 weeks. The large number of chemotherapy protocols available for the treatment of canine lymphoma is associated with different remission rates and median survival times. The most complex chemotherapy protocols combine cyclophosphamide (C), doxorubicin (H for hydroxydaunorubicin), vincristine (O for Oncovin), and prednisone (P). Remission rates are around 80% with the various CHOP protocols and median survival time is 12 months. Approximately 20% to 25% of dogs will be alive 2 years after the initiation of therapy with these protocols. Single-agent chemotherapy with doxorubicin alone results in remission rates in approximately 75% of cases and a median survival time of 7 months. Prednisone administered alone at immunosuppressive doses (2 mg/kg/day by mouth) can result in short-lived remissions of 1 to 2 months. It is important to warn clients that the administration of prednisone before the administration of a more aggressive course of chemotherapy may result in shorter remission and survival times.

10. What factors influence response to chemotherapy in canine lymphoma? The presence of signs of clinical illness (WHO substage b) and having a T-cell lymphoma are two well-established negative prognostic indicators for canine lymphoma patients. Other factors that have been reported to convey a poorer prognosis include cranial mediastinal lymphadenopathy, hypercalcemia (although this may be associated with the increased incidence of Tcell tumors in hypercalcemic dogs), prior prolonged glucocorticoid therapy, male sex, low proliferation rate, and P-glycoprotein expression. WHO stage, with the exception of advanced stage V disease, does not likely significantly affect clinical prognosis. Histologic grade is of uncertain prognostic significance.
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