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Successful Medical Management of Lymphoma in Six Dogs
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ABSTRACT
Background: Lymphoma is considered to be the most common hematopoietic tumor in dogs (83%) having an overall cure rate of less
than five percent. Although many chemotherapy protocols have been suggested, doxorubicin based combination protocols are widely
associated with long disease free interval and improved duration of survival. Six dogs presented to Madras Veterinary College Teaching
Hospital with clinical signs suggestive of lymphoma were taken up for this study.
Methods: The dogs were subjected to detailed clinical examination and dermatological examination. Fine needle aspiration cytology
(FNAC) samples were taken from the lymph nodes in cases of multicentric lymphoma and from cutaneous nodules in cases of
cutaneous lymphoma. Tru-cut biopsy and impression smears were collected from the cutaneous nodules. The FNAC and impression
smears revealed pleomorphic lymphocytes suggestive of lymphoma. Ultrasonographic examination of all dog revealed the enlargement
of mesenteric lymph nodes and spotted appearance of spleen. Treatment with multi-agent chemotherapeutic protocol (University of
Wisconsin - Madison, Lymphoma CHOP - 19 protocol) was initiated after confirmative diagnosis.
Result: Remissions in clinical signs were noticed within a week of therapy and no evidence of peripheral lymph node enlargement
could be appreciated after three weeks of therapy. The diagnostic and management plans were presented and discussed.

Key words: Cytology, Lymphoma, Ultrasound, Wisconsin - Madison protocol.

INTRODUCTION
Lymphoma is the most frequently diagnosed tumor of dogs
which is comparable to the non-Hodgkin’s lymphoma in
humans (Vail and MacEwen, 2000). A deranged immune
system may play a role in lymphomagenesis and few data
suggest that autoimmune disorders like immune mediated
thrombocytopenia co-occurred with lymphoma in more
instances (Keller,1992). Canine lymphoma is one of the most
managed tumors of dogs. It is a highly chemo-sensitive
tumour having a 65-90% complete remission rates with a
median survival time of 26-51 weeks. Despite multiagent
chemotherapy protocols providing complete remission,
mortality rates remain higher and it indicated the challenges
in their c linical management. The most commonly
encountered form of canine lymphoma is the multicentric
form, while other forms such as gastro intestinal, mediastinal,
cutaneous, ocular, pulmonary and central nervous system
lymphomas are also reported (Zandvliet, 2016). Since,
usually the dogs are presented in advanced stage of the
disease (stage III-IV) require appropriate therapy at the
earliest should be initiated to prevent the rapid deterioration
of the clinical condition of the animal.

MATERIALS AND METHODS
Eight dogs presented to the Small Animal Outpatient Medical
and Dermatology Unit of the Madras Veterinary College
Teaching Hospital during the year 2019-2021 with clinical
signs suggestive of lymphoma were taken up for the study.
The presenting complaints were anorexia and dullness with
swelling in the mandibular region for four dogs and the other
two dogs had recurrent non healing wounds without pruritus
and occasional bleeding.
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Upon clinical examination and dermatological
examinations as per standard protocols of Selvaraj et al.
(2016) all the eight dogs had enlargement of all the lymph
nodes including the inguinal lymph nodes. Fine needle
aspiration cytology of the peripheral lymph nodes revealed
pleomorphic lymphocytes. Abdominal ultrasound
examination was done as per (Sumathi et al., 2017) and it
revealed the enlargement of mesenteric lymph node along
with the honeycomb pattern in spleen suggestive of splenic
involvement and were characterized as grade IV lymphoma
subtype ‘a‘.

Two dogs with non-healing wounds were screened for
mites and yeast by skin scrapping and tape impression were
found to be negative. Impression cytology taken from the
lesions revealed pleomorphic lymphocytes along with mitotic
figures suggestive of lymphoma. Ultrasonographic
evaluation did not reveal any internal organ involvement.
Based on cytology it was confirmed as cutaneous lymphoma.
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For further confirmation punch biopsy samples were
submitted for immune-histochemistry.

Complete blood count and serum biochemical
parameters were within normal reference range.

Biopsy and histopathological and immuno-histochemical
assessment
A punch biopsy of skin over a cutaneous nodule was taken
using 2% lidocaine infiltration. A punch biopsy tool of 6 mm
diameter was used and the biopsy was taken. Similarly, the
nodular lesion was also biopsied. The biopsy materials were
fixed in 10% Formalin. Using standard microtome
techniques, histopathological sections were made.
Histopathological examination revealed lymphocyte
infiltration in epidermis, dermis and around the hair follicles
(Fig 1-2). Immuno-histochemical assessment was done by
using CD3+ and CD79a markers using the protocols of day
(1995). CD3+ was found to be highly expressed (Fig 3-4).
On the basis of these clinical and laboratory testing findings,
the dogs were diagnosed to have Epitheliotrophic T cell
lymphoma derived from CD3+ positive cells.

Clinical management and outcome
The prognosis was informed to the owner and imparting
knowledge about the treatment, its side effects and the
possible outcomes were done before initiation of therapy.
All the dogs were treated as per Madison-Wisconsin protocol
based on Cyclophosphamide, Hydroxydaunorubicin
(doxorubicin) along with Oncovin (vincristine) and

prednisolone (CHOP). Treatment was initiated with
vincristine at the dose rate of 0.5 mg/m2 (0.4-0.6 mg/m2)
along with prednisolone at 2mg/kg PO SID for one week.
Prednisolone was tapered weekly over a period of four
weeks while vincristine was administered in alternate weeks.
Cyclophosphamide at 250 mg/m2 was administered at the
second week and once in four weeks while Doxorubicin at
30 mg/m2 was administered at the fourth week and once in
four weeks. The protocol was continued for 19 weeks.

Haematology and biochemistry were taken one day
prior to the scheduled dosing. One dog had thrombocytopenia
(50,000/µl) during the third week and hence chemotherapy
was postponed till the thrombocytes resolved to normal level.
After a week the platelet had improved to 1,40,000 /µl and
the therapy was resumed. The WBC count was stable during
pre and post treatment period. The pre and post
chemotherapy haematology and biochemistry values were
presented in Table 1 and 2 respectively. No significant
changes in the mean values were reported except for
creatinine which showed significant increase post
chemotherapy, but the values were within the normal limit.

Owing to the old age of two dogs with cutaneous
lymphoma and its extensive metastasis, one dog collapsed
within three days of initiation of therapy and one dog had
excellent resolution of lesions till the third week, had sudden
flare up of nodules and collapsed before it could reach the
fourth week.

All the other six dogs survived till the 19 th week of
treatment. Clinical remission as described as complete
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 Fig 3 and 4: The neoplastic cells are immuno-labelled for anti CD3 marker with brown cytoplasmic stain.

 

  
Fig 1 and 2: Histopathological feature of a lesion - Neoplastic lymphocytes in dermis and epidermis (H&E-4x) and (H&E-10x).
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absence of clinical signs suggesting lymphoma was
achieved in all dogs within the third week of therapy. Lymph
nodes were normal on physical examination and no
mesenteric lymph nodes are visualized in abdominal
ultrasound.

RESULTS AND DISCUSSION
Among canine malignant tumours lymphoma is considered
to be the most frequently diagnosed disease. In spite of
this, it is considered to be the most commonly managed
tumours in veterinary oncology with the incidence rates of
13-114 dogs per 100,000 dogs annually (Dorn et al., 1967;
Teske, 1994; Dobson et al., 2002). Though the treatment
option is not curative, it is considered to be palliative and
improve the quality of life considerably also prolonging the
life span. Though, canine lymphoma is considered as a
single disease, many clinically and morphologically distinct
forms of the disease occur. The incidence of lymphoma is
more in medium sized to larger breeds (Teske et al., 1994;
Edwards et al., 2003; Villamil et al., 2009) and affects the
middle aged to older age group animals with a incidence of
1.5 case per 100,000 dogs in <1 year of age to 84 cases per
100,000 dogs in >10 years of age group (Dorn et al., 1967).

The most commonly reported clinical presentation of
canine lymphoma is the multicentric form which accounts
for about 75% of all canine lymphoma cases (Ponce et al.,
2010; Vezzali et al., 2010). The World Health Organization
(WHO) stages for canine multicentric lymphoma are as
follows, (Owen 1980).

Table 1: Haematology Parameters.

  Pre-treatment Post treatment T value

Hb (g/dl)  10.5±1.09 9.35±0.33  1.168NS

PCV (%)  30.45±3.03 27.5±2.09 0.989NS

RBC (106 cells/µl) 4.94±0.52  4.40±0.26 1.217NS

WBC (cells/µl) 15400±3831 15025±3922 0.069NS

Platelets (/µl) 480250±68532 201000±70904 2.338NS

Neutrophils (%) 79.5±4.73 73.25±2.49 0.905NS

Lymphocytes (%) 15.75±4.55 20.75±2.51 -0.736NS

Monocytes (%) 5±0.40 5.25±0.62 -0.522NS

Table 2: Biochemical Parameters.

  Pre-treatment Post treatment T value

Glucose (mg/dl) 88±13.9  107.8±6.3 -1.54NS

BUN (mg/dl) 8.2±1.05 16.6±3.80 -2.38NS

Creatinine (mg/dl) 0.6±0.12 1±0.47 -3.76*

Total protein (g/dl) 7.1±0.27 7.2±0.23 -0.36NS

Albumin (g/dl) 2.8±0.08 2.6±0.24 0.73NS

Calcium (mmol/dl) 10.5±0.27 9.3±0.42 1.97NS

Phosphorus (mg/dl) 3.9±0.51 5.2±0.32 -3.20NS

ALP (IU/l) 116±18 303±52 -2.70NS

ALT (IU/l) 27.5±2.3 213±70.01 -2.69NS

Stage
 Stage I: Single node or lymphoid tissue in single organ
(excluding bone marrow).
 Stage II: Regional involvement of multiple lymph nodes (±
tonsils).
 Stage III: Generalized lymph node involvement.
 Stage IV: Stage I - III with involvement of liver and/or spleen.
 Stage V: Stage I - IV with involvement of blood or bone marrow.
o Substage
  a: Absence of systemic signs.
  b: Presence of systemic signs (fever, >10% weight loss,
       hypercalcemia).

Epitheliotropic T-cell lymphoma, especially that
involving cutaneous forms in the dog are rare neoplastic
conditions. Such cases have unknown aetiology and till date
no specific reasons were found. Epitheliotropic lymphoma
mainly consists of CD3-positive T-cells, which usually
express CD8 (Moore et al., 1994). Canine cutaneous
lymphoma is observed to be a relatively rare disease and is
histologically classified into epitheliotropic and non-
epitheliotropic forms. Cutaneous lymphoma is typically a
T-cell lymphoma and more frequently epitheliotropic than
non-epitheliotropic (Day, 1995). Cutaneous epitheliotropic
T-cell lymphoma typically presents as a chronic multifocal
skin disease, as observed in this study; affections on the
mucous membranes (especially buccal) and muco-cutaneous
junctions are also documented (Moore et al., 2009). Similar
lesions were also evident in this study (Fig 1-3).

The skin lesions always have varied presentations.
Cutaneous epitheliotropic T-cell lymphoma typically presents
as a chronic multifocal skin disease, but can also affect the
mucous membranes (especially buccal) and muco-
cutaneous junctions (Moore et al., 2009) and affected dogs
are usually presented with a history of a chronic dermatitis
and lesions reported Erythema, Plaques, Scaling, Nodules,
Erosion/ulceration, Crusting, Mucosal lesions, Pruritus and
Papules as reported by Fontaine et al. (2010). The lesions
reported in this case concurred with the reports of the authors.

The characteristic lesion, common to all forms of CETL,
is the tropism of neoplastic cells for the epidermis and the
adnexal structures (hair follicles, apocrine sweat and
sebaceous glands) was reported by Scott (2001) and Gross
et al. (2008). In this rare disease, the dermatosis is observed
to be characterized by infiltration of neoplastic T lymphocytes
with a specific tropism for the epidermis and adnexal
structures. These require specialised diagnostic testing.
Cytology, biopsy, histopathology and immuno-histochemical
studies only helped to confirm the disease, as observed in
this study. In human beings, the disease was divided into
three sub-forms as Mycosis fungoides (MF), Pagetoid
reticulosis (PR) and Sézary syndrome (SS). Similar
categorization is also practiced in dogs. The importance lies
in the differentiation from non-epitheliotropic lymphoma
(NEL) or dermal lymphoma. NEL can be primary (dermal
origin) or secondary to a disseminated lymphoma.
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The diagnosis of lymphoma has been largely based
on Fine needle aspiration cytology (FNAC) of the peripheral
lymph node which is considered to be a quick, accurate
and cost effective method to diagnose lymphoma (Marconato,
2011). Use of flow-cytometric immunophenotyping increases
the diagnostic potential of FNAC and sub classification of
high grade lymphoma thereby avoiding the need for invasive
surgical biopsies (Gelain et al., 2008). The most commonly
used antibodies for B-cell lymphoma were CD20, CD21,
CD79a and PAX5 while CD3, CD4 and CD8 for T-cell
lymphomas (Caniatti et al., 1996). Immunophenotyping on
histological samples using CD3 and CD79a antibodies are
considered to be sufficient for routine patient care. Abdominal
and thoracic radiographs can be used to in case if
multicentric lymphoma to asses possible metastasis and
involvement of mediastinal, mesenteric and inguinal lymph
node involvement. 70% of thoracic radiographs of canine
multicentric lymphoma reveal lymphadenopathy, pulmonary
infiltration and the presence of cranial mediastinal mass
(Starrak et al., 1997). Abdominal ultrasonography of
abdomen is helpful in assessing the lymph node size and
architecture (Nyman et al., 2005) and also the presence of
splenic and hepatic involvement (Crabtree et al., 2010).

Due to the systemic presentation of canine lymphoma,
chemotherapy stands to be mainstay of treatment. Though
many single agent and multi-agent protocols have been
proposed and followed, doxorubicin based CHOP
(cyclophosphamide, Hydroxydaunorubicin (doxorubicin),
Oncovin (vincristine) and prednisolone) protocol is
considered to provide highest response rates and hence
used in many protocols used to treat high grade lymphoma
(Zandvliet 2016). In this case the treatment CHOP based
University of Wisconsin - Madison protocol was followed.

T-cell lymphomas generally have a poor prognosis
when treated with CHOP based chemotherapeutic protocol
on comparison to B-cell lymphomas (Thamm, 2019). This
was evident from our study also in which the cutaneous T-cell
lymphoma dogs does not quite respond to therapy and
succumbed to disease while the multicentric lymphoma dogs
responded well survived through the entire course of disease.
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