Canine lymphoma

fightting cancer in our Pd'g

Epidemiology and clinical presentations

Lymphoma, or lymphosarcoma (LSA) is a multifactorial systemic disease with many types. Canine LSA
shares many similarities with non-Hodgkin’s lymphoma (NHL) in humans. Canine LSA accounts for almost
25% of all canine cancers and 85% of haematopoietic (blood-borne) neoplasia. It affects the
lymphohaematopoietic organs (lymph nodes, spleen, liver and bone marrow) more commonly than it is extra
nodal. The most common presentation is multicentric with peripheral lymphadenopathy, with or without
involvement of the spleen, liver and/or bone marrow. Other presentations include gastrointestinal, cutaneous,
nasal, ocular, CNS and renal forms and these extra nodal forms differ in prognosis.

Although lymphoma can strike any breed of dog at any age, the disease most commonly affects:
e Middle-aged to older dogs (average age 6 to 9 years old)
e Males and females equally
e Boxers, bull mastiffs, basset hounds, Saint Bernards, Scottish terriers, Airedales, golden retrievers
and bulldogs

Just as cancer is not one disease but many, the same is true of lymphoma. LSA can affect many types of
lymphocytes (B, T and NK [Natural Killer] cells) and this results in variable biological behaviour of the
disease. More than 30 types of lymphoma have been described in dogs and the different subtypes
significantly vary in behaviour, treatment approaches and long-term prognosis. B-cell types account for 60-
80% of canine LSA with 10-40% being T-cell types, 22% mixed and <5% null cell types. Clonal proliferation of
the affected cell type can occur at any stage of maturation. The malignant transformation that occurs is
multifactorial and can be a result of chromosomal aberrations, breed predisposition, environmental,
immunologic and other factors. While there are known breed predispositions to LSA, genetic predisposition
does vary by country.

Clinical signs

Early in the disease, the signs of lymphoma can be very subtle or mimic other diseases. The most commonly
reported signs are lethargy, fever, anorexia and weight loss. None of these signs are specific to lymphoma.
Some forms of lymphoma can result in swollen lymph nodes, vomiting and diarrhoea (if abdominal organs
are involved) and difficulty breathing (if the cancer is affecting the lymph nodes in the chest). Owners may
feel or see an enlarged lymph node(s). T-cell LSAs are more likely to be associated with anaemia, PU/PD due
to hypercalcaemia and possibly proteinuria.

Diagnosis

Diagnosis requires a combination of bloodwork, imaging (such as ultrasound), aspirates of enlarged lymph
nodes or internal organs and biopsy. Since the prognosis depends on the type of lymphoma present, special
testing of the cancerous cells is important. In many cases of lymphoma, your veterinarian can make a
diagnosis with a simple aspirate of cells from an enlarged lymph node.

Further testing to determine the type of lymphoma present can help with treatment and long-term prognosis.
Unfortunately, many dog owners and their veterinarians skip this step because additional testing can be
expensive. However, as we learn more about lymphoma, this extra step can make a big difference for the
patient and their caretaker. Your vet may suggest using flow cytometry and/or a lymph node biopsy to help
define the subtype of lymphoma.

Classification and biologic behaviour

The most basic division of lymphoma type depends on whether the cancer arises from T or B cells. Knowing
whether a lymphoma is predominantly B or T cell in origin is essential for prognosis and treatment. Each
form has aggressive and less aggressive subtypes, and diagnostic testing can provide crucial additional
information.

Oncologists are now applying the WHO classification of lymphoid neoplasia in humans to canine LSA to give
a more precise classification based on morphology, immunophenotype, genetic features and anatomic
location which is important for prognosis and treatment. Prognosis depends on the WHO lymphoma type



and treatment recommendations change with the histologic subtype as specific therapies are needed for the
different types of disease.

Lymphoma classification involves identifying the lymphocyte cell type as either B-cell or T-cell as well as
whether the cells are of a small or large form. Large cell ymphoma is considered to be aggressive and fast
moving. A large cell diagnosis means that more of the dog'’s body is being attacked by the cancer cells and, if
left untreated, can prove fatal within 6-8 weeks. The presence of small cell lymphoma is less time sensitive
and allows a bit of leeway to consider options before starting treatment. Indolent types of lymphoma are
variations that can lead to different levels of intensity for managing the disease with a better prognosis; for
some dogs with an indolent form of lymphoma, treatment may be more flexible and not as time-sensitive

Canine LSA has several subtypes, with the most prevalent being diffuse large B-cell lymphoma (DLBCL).
Other B-cell ymphomas include marginal zone lymphoma, follicular lymphoma, mantle cell lymphoma, and
small lymphocytic lymphoma. Additionally, T-cell ymphomas exist, including peripheral T-cell lymphoma, T-
zone lymphoma and T lymphoblastic lymphoma.

The 5 main types of canine lymphoma (Table 1) account for ~80% of all canine lymphoma cases (76-95%
depending on the study). Indolent canine lymphoma (low-grade), progresses slowly, may have fewer initial
clinical signs and can often be managed more conservatively. Non-indolent (aggressive or high-grade)
lymphomas progress quickly and often more require more immediate and intensive treatment.

Table 1. Lymphoma classification with median survival times (MST).

~%of  MST
Form Category LSAs (days)
Indolent TZL = T-cell T-zone 10-12 412
(Iow-graQe, Small cell B-Cell - follicular, mantle cell and marginal zone 168
slow growing)
Centroblastic 213
DLBCL = Diffuse Large B-Cell Lymphoma 40-60
Non-indolent Immunoblastic 308
(high-grade,  PTCEL-NOS = Peripheral T-Cell Lymphoma - Not Otherwise
i . 15 162
aggressive)  Specified
LBL or LL = LymphoBlastic Lymphoma - can be B- or T-cell 4 160

* centroblastic with multiple central nucleoli and immunoblastic with single large nucleolus in each nucleus

Staging

The minimum database for LSA staging is a CBC, biochemistry panel and urinalysis. Complete staging
includes imaging of the thorax and abdomen + internal organ sampling. Complete staging is only necessary
if it will change the treatment. The degree of staging must balance costs of staging versus the impact on
prognosis and treatment and any financial limitations.

In a dog with multicentric LSA that is not ill (sub-stage a), about one-third will have bone marrow (BM)
infiltration and shorter MSTs; if there are no clinically relevant CBC or biochemical abnormalities, it will be a
stage lll or IV and will have a similar prognosis so BM aspiration may not be necessary. Those dogs that
have BM infiltration can be identified is malignant circulating cells are present in the blood smear or can be
suspected if there is any peripheral blood cytopaenia, in which case a BM aspiration can be performed to
diagnose infiltration or rule in/out immune mediated disease secondary to the LSA. This is where using your
CBC dot/diff plots can help. If there is no clinically relevant cytopaenia such as a severe neutropaenia or
thrombocytopaenia, then there is no need to do a BM aspiration. If it is a dog with non-multicentric LSA with
internal disease, then staging is more useful. PARR on peripheral blood can detect circulating neoplastic
cells without the need for a BM aspiration.



Prognosis

The prognosis for canine lymphoma depends on several factors, including the type of lymphoma (B-cell or T-
cell), stage of the disease, treatment protocol and response to treatment. Most B-cell lymphomas are large
cell forms that tend to respond better to treatment and generally have a better prognosis than T-cell
lymphomas that tend to be more aggressive small cell forms and that do not respond as well to treatment.
Early-stage lymphoma is more likely to respond to treatment than advanced-stage lymphoma. While most
dogs achieve remission with chemotherapy, the length of remission and overall survival can range from a few
months to over a year. Dogs that achieve complete remission with chemotherapy have a significantly longer
survival time than those that do not. Paraneoplastic signs such as hypercalcemia tend to be associated with
a poorer prognosis.

Median survival time and 1-year survival rate are both measures used in survival analysis, but they represent
different aspects of patient outcomes. The median survival time indicates the midpoint of survival for a
group, while the 1-year survival rate indicates the proportion of individuals who are still alive after one year
from a specific event such as diagnosis or treatment. One-year, 2-year or longer survival rates are more
meaningful to owners and similar to human studies that use 5-year survival as a measure of ‘cure’.

Table 2. Clinical staging system for canine LSA by the World Health Organisation (WHO).
Adapted from Withrow and MacEwen’s Small Animal Clinical Oncology (2013).

Anatomic site
Generalised
Alimentary
Thymic
Skin
Leukaemia (only blood and bone marrow involved)
Others (including solitary renal)
Stage (to include anatomic site)
I Involvement limited to a single LN or lymphoid tissue in a single organ (excluding bone marrow)
I Involvement of many LNs in a regional area (t tonsils)
Il Generalised LN involvement
IV Liver and/or spleen involvement (z stage IIl)
V  Manifestation in the blood and involvement of bone marrow and/or other organ systems
(£ stage I-1V)

MMmMoOO m@ >

Sub-stage
a  Without systemic signs (not ill)
b  With systemic signs (ill)

Treatment

Canine lymphoma is generally responsive to conventional systemic chemotherapy with 80-95% of dogs
achieving a first remission, thus giving most dogs an improved quality of life and greater overall survival
time. However (except in some forms of indolent lymphoma), eventual disease relapse is expected in most
dogs, with disease that progressively becomes refractory to continued treatment. Given that only a small
fraction of dogs achieve a cure with conventional treatment options, the primary goal for treatment is
palliative. With no treatment, dogs die or are euthanised within 4—-6 weeks. As a chronic disease, most dogs
with LSA will need some form of therapy for their life; therefore, the most successful cases will require long-
term investment as a general rule. However, this does not mean that owners cannot choose to stop
treatment and/or choose hospice care or euthanasia as an option at any time.

Multicentric lymphoma

In the treatment of high-grade lymphoma in dogs, the most common chemotherapeutic agents administered
in combination protocols such as CHOP which uses cyclophosphamide, hydroxydaunorubicin (doxorubicin),
vincristine, and prednisone (the "0" in "CHOP" comes from one trade name for vincristine). The addition of |-
asparaginase is optional, although this drug is usually reserved for clinically ill dogs or cases of relapse. With
a standard CHOP protocol, median survival times in dogs are ~12 months (therefore a 50% 1-year survival
rate) for most B-cell LSAs and 20% will reach 2 years. COP protocols using cyclophosphamide, vincristine



and prednisolone are less expensive and have fewer side effects but tend to result in shorter remission times
(MST ~ 6.5 months) although for DLBCL subtypes, COP and CHOP give similar survival times. Extravasation
of doxorubicin can be catastrophic and cumulative cardiotoxicity results in a lifetime dose limit.

Multicentric T-cell LSAs are often inherently resistant to doxorubicin; survival times can be comparable to B-
cell LSAs with MOPP (mecloretamine, vincristine, procarbazine and prednisolone) or LOPP (lomustine,
vincristine, procarbazine and prednisolone) protocols. A recent paper was published reporting on the use of
cyclophosphamide, lomustine, vincristine, and prednisone protocol (CLOP) in 26 dogs with naive non-
indolent T-cell lymphoma.

Compared with combination protocols, single agent chemotherapy does not typically achieve durable
remission. Single agent chemotherapy with steroids can achieve a good response although remissions are
shorter due to rapid development of resistance. However, doxorubicin monotherapy every 3 weeks can
achieve complete remission, in 60-75% of cases with a median survival time of 6—8 months. Prednisone
monotherapy can improve quality of life and can induce remission for a time (typically 1-2 months, but some
dogs can have better outcomes).

Rescue therapy

If a dog comes out of remission while not on any treatment or while on maintenance treatment, one can use
the initial induction protocol to induce a second remission. If a B-cell LSA was initially treated with COP,
rescue therapy with doxorubicin can give similar survival times to dogs treated with the Madison-Wisconsin
CHOP protocol for induction and relapse. If there are financial concerns with treatment of a relapse,
lomustine or doxorubicin can be used as single agent rescue therapy; lomustine could also be used in
combination with a single dose of L-asparaginase.

Other forms of [ymphoma

Despite the favorable outcomes expected in treating high-grade multicentric lymphoma, the successful
management of other anatomical forms of lymphoma is often more difficult and less rewarding.

Recently, the use of two new protocols for the treatment of canine gastrointestinal/hepatosplenic lymphoma,
high-grade lymphomas traditionally associated with a very poor response to chemotherapy and a poor
prognosis, has been reviewed: L-LOP (L-asparaginase, lomustine, vincristine, and prednisolone) and L-LOPP
with the addition of procarbazine. These new suggested protocols turned out to be well tolerated with mild
and transient adverse events and longer median survival time and progression-free survival.

Alimentary lymphoma, if focal, can be treated effectively with surgical resection and combination
chemotherapy (COP = CHOP). However, diffuse involvement of the intestinal tract, low constitutional reserve,
severe malabsorption of nutrients, and loss of proteins often result in poor clinical responses and short
survival times (< 3 months).

For mediastinal lymphoma, chemotherapy alone or combined with focal ionizing radiotherapy (in patients
that might have appreciable pleural effusion or space-occupying complications—ie, those with associated
dyspnea) can achieve favorable survival times and good quality of life.

Cutaneous lymphoma is usually a low-grade T-cell subtype and can be controlled for limited amounts of time,
often < 3—6 months, by treatment with single agent chemotherapy (lomustine, doxorubicin or rabacfosadine)
or a combination protocol with prednisolone.

For indolent lymphoma, low-intensity oral chemotherapy protocols (chlorambucil and prednisone) often
provide prolonged survival times (> 2 years). In some dogs with localized and low-grade disease such as only
splenic involvement (B-cell mantle cell) or indolent B-cell marginal zone form, splenectomy can be an
effective treatment option without requiring adjuvant chemotherapy.

The content of this information sheet does not constitute advice and should not be relied upon in making
or refraining from making, any decision. ACT recommends discussing this with your vet practice.



