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Abstract
The past decade has witnessed active re-

search in the field of feline veterinary oncolo-
gy, focused on a deeper understanding of risk 
factors, key pathogenic mechanisms, prognos-
tic markers, refinement of surgical techniques, 
exploration of new therapeutic targets, and 
neoplasia prevention. Despite certain advance-
ments, the issue of verifying and predicting the 
biological behaviour of individual tumours re-
mains unresolved. Among them is lymphoma, 
which often presents a chronic course (without 
pathognomonic signs) and demonstrates signif-
icant variability in tissue involvement, explain-
ing the considerable fluctuations in its recorded 
frequency, ranging from 3.6 to 22%. The range 
of anatomical forms also varies significantly, 
with alimentary (up to 40%) and multicentric 
(up to 30%) lymphomas most commonly di-
agnosed. The probability of verifying numer-
ous histopathological types (T-cell lymphoma, 
B-cell lymphoma) and their subtypes correlates 
with the anatomical form of lymphoma. A con-
cerning trend is the dynamic increase in the 
registration of new and rare forms of lympho-
ma (primary lymphoma of the adrenal glands, 
pericardium, ocular globe, etc.), indicating the 

variability of pathogenetic mechanisms, likely 
due to enhanced genomic instability. In addi-
tion to well-established risk factors for lympho-
ma in cats, the adverse anthropogenic impact 
has become relevant. The initiation of lympho-
ma in cats due to tobacco smoke has been prov-
en. The significance of age, breed, and gender 
predisposition as risk factors for lymphoma 
has been debated and largely depends on the 
region. The absence of vaccination against viral 
diseases in cats increases the risk of lymphoma. 
The most significant risk factors for the devel-
opment of lymphoma in cats are leukosis and 
immunodeficiency agents, although their etio-
logical role has significantly decreased in recent 
years. Current research demonstrates the active 
involvement of chromosomal aberrations and 
chronic inflammation in lymphoma develop-
ment. Kidney transplantation and immuno-
suppressive therapy increase the likelihood of 
lymphoma development in cats almost seven-
fold. A risk factor requiring further study is ge-
netic heredity, currently identified in Siamese, 
British, and Oriental shorthair cats.
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Introduction
Cancer is the leading cause of morbidi-

ty and mortality in domestic cats (Ludwig 
et al., 2022). Lymphoma (lymphosarcoma 
or malignant lymphoma) is the most com-
mon haematopoietic neoplasm in cats, 
and cats have the highest incidence rate of 

lymphoma among all species (Louwerens 
et al., 2005).

Lymphoma is a neoplasm of lymphoid 
tissue with localised or systemic clinical 
signs. Unlike in dogs, where lympho-
ma typically manifests as a multicentric 
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form involving lymphoid organs, in cats, 
visceral (involving the spleen/liver/intes-
tines), extranodal, or nodal forms are more 
commonly diagnosed, with clinical signs 
depending on the affected organ/tissue 
(Mason and Pittaway, 2022).

In lymphoma, neoplastic transforma-
tion occurs in lymphoid cells of the im-
mune system, hence any tissue or organ 
may be affected (Wolfesberger et al., 2018).

The most common types of tumours in 
cats are lymphoma (22%), sarcoma (15%), 
mast cell tumour (9%), and squamous cell 
carcinoma (7%). Haematopoietic tumours 
were diagnosed in 31% of cases; with 
malignant tumours: epithelial (19%) and 
mesenchymal (16%); and benign tumours: 
epithelial (16%), mesenchymal (13%); and 
other (5% of cases) (Schmidt et al., 2010).

Currently, the World Health Organi-
zation (WHO) classification is a relevant 
verification of lymphoma, used in both 
human and veterinary medicine (Wolfes-
berger et al., 2018), but it requires refine-
ment.

The significant variability and high ag-
gressiveness of lymphoma contribute to 
the complexity of diagnosis, the debated 
pathogenesis, and the low treatment ef-
ficacy. Difficulties arise in differentiating 
B-lymphoblastic lymphoma (B-LBL) from 
Burkitt lymphoma, and intestinal T-cell 
lymphoma (ITCL) demonstrates substan-
tial morphological variability. Moreover, 
multicentric mature small cell lymphomas 
and thymic T-cell lymphomas have been 
diagnosed, although these categories are 
not codified by the WHO classification 
(Vezzali et al., 2010).

The diverse variations in clinical signs 
and histopathological changes in cats with 
lymphoma are associated with numerous 
factors, including adverse environmental 
influences, viral agent impacts, expression 
of pro-inflammatory proteins, gene muta-
tions, etc. (Vail, 2007).

Considering the multifactorial aetiolo-
gy and nonspecific course of the disease in 
most cases, the diagnostic scheme should 
include a maximum range of investiga-
tions: clinical, visual, histopathological, 
cytological, immunocytochemistry, im-
munohistochemistry, immunophenotyp-
ing using flow cytometry, and polymerase 
chain reaction. The more methods em-
ployed simultaneously or sequentially, the 
more reliable the diagnosis and precise the 
prognosis (Mihoković Buhin et al., 2020).

Furthermore, a dilemma arises when 
a clinician encounters a patient with sol-
itary lymphoma, regardless of whether it 
is nodal (i.e., stage IA patient) or extran-
odal. Should this tumour (or lymph node) 
be treated the same as any other solitary 
malignant neoplasm (i.e., by wide surgical 
excision)? (Couto, 2001).

It should be noted that unlike most ne-
oplasms, the anatomical form and clinical 
stage of lymphoma in cats are not directly 
related to the duration of the first response 
or survival period (Milner et al., 2005).

Thus, lymphoma in cats is character-
ised by its multifactorial aetiology and 
multidirectional biological behaviour, ne-
cessitating an objective assessment of ac-
cumulated information to determine fur-
ther research directions.

Based on the relevance of studying the 
aetiological and pathogenetic aspects of 
lymphoma in cats, the research objective 
was to evaluate the degree of understand-
ing of lymphoma in cats based on the 
analysis of published data on prevalence, 
anatomomorphological features, and risk 
factors for the disease.

Anatomical and 
morphological characteristics 
of feline lymphoma 

Four forms of lymphoma are distin-
guished in cats based on their anatomical 
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characteristics: multicentric (with dissem-
inated involvement of lymph nodes, liver, 
spleen, and bone marrow), mediastinal 
(lesions localised in the lymph nodes of 
the thoracic cavity and/or infiltration of 
the bone marrow), alimentary (infiltration 
of the gastrointestinal tract and/or me-
tastasis to abdominal lymph nodes), and 
extranodal (involvement of any organ: 
kidneys, nervous system, eyes, skin, etc.) 
(Couto, 2001). Unlike distribution based 
on anatomical features, the frequency of 
different cytomorphological types does 
not significantly differ: immunoblastic 
(18%), centroblastic (16%), globular leu-
kocytic (15%), lymphocytic and lympho-
blastic (12%), pleomorphic medium- and 
large-cell (10%), anaplastic large-cell (7%) 
(Sato et al., 2014). 

Lymphoma has numerous subtypes. 
According to Wolfesberger et al. (2017), 
the diagnostic frequency of lymphoma 
subtypes was: peripheral T-cell lympho-
ma (37%), diffuse large B-cell (23%), in-
testinal T-cell and T-cell-rich B-cell (10%), 
large granular lymphocytic and anaplastic 
large T-cell (7%), B-cell small lymphocytic 
and T-cell angiotropic lymphoma (3%). 

According to retrospective and pro-
spective studies by Silva et al. (2022), the 
most common anatomical forms of lym-
phoma in cats are gastrointestinal (40.3%), 
multicentric (29%), mediastinal (17.7%), 
and extranodal (12.9%); subtypes include 
diffuse large B-cell lymphoma (DLBCL) 
(30.6%), peripheral T-cell lymphoma 
(PTCL) (29%), and enteropathy-associated 
T-cell lymphoma (EITL) type 2 (14.5%). 

Cristo et al. (2019) provide the fol-
lowing structure of lymphoma incidence 
in cats. By anatomical forms: multicen-
tric (43.4%), mediastinal (33.96%), renal 
(11.32%), hepatic (5.66%), nodal (3.77%), 
alimentary (1.89%); by histopathologi-
cal types: small cell (33.96%), mixed dif-
fuse (22.64%), immunoblastic (15.11%), 

lymphoblastic (11.32%), small cell 
(9.43%), large cell (3.77%). According to 
Leite-Filho et al. (2018), the frequency of 
lymphoma registration in cats was: 50% 
mixed, 25% mediastinal, 12.5% alimenta-
ry and atypical. The most common sub-
type was diffuse large B-cell lymphoma 
(56%). 

Rogato et al. (2022) noted the highest 
prevalence of medium- and large-cell lym-
phomas: mediastinal (42%), disseminated 
(30%), renal (15%) against the background 
of detection of FeLV in only 10% of cats 
and 100% negative results of FIV research.

Alimentary lymphoma, the most 
common anatomical form of lymphoma 
in cats, encompasses a group of diseas-
es focused on the gastrointestinal tract 
with variable extraintestinal involvement. 
Three histological grades of AL are dis-
tinguished: low (LGAL), intermediate 
(IGAL), and high (HGAL). Additionally, 
a separate histological subclassification of 
AL is described - large granular lympho-
cytic lymphoma (LGLL), which can be of 
any grade (Barrs and Beatty, 2012). In 9.9% 
of patients, large-cell lymphoma was con-
currently verified with small-cell lympho-
ma, characterised by changes in haemat-
ocrit, albumin, and total protein (Wright 
et al., 2019).

Leite‐Filho et al. (2020) demonstrat-
ed a significant prevalence of alimentary 
(42/125) and mediastinal (35/125) lym-
phoma in cats against a background of 
positive retroviral immunostaining in 79 
of 125 samples, indicating their important 
aetiological role. The average age of cats 
with T-cell lymphoma (66/125) was 120 
months (10-240 months), while for B-cell 
lymphoma (59/125) it was 60 months (6-
204 months). The most common alimenta-
ry tumour was T-cell lymphoma (type 1), 
associated with enteropathy, while medi-
astinal tumours were diffuse large B-cell 
lymphoma.
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According to Pohlman et al. (2009), the 
proportion of gastrointestinal lymphomas 
accounted for 24%, with 18% localised 
solely in the stomach (all of B-cell origin), 
78% affecting the small intestine (52% 
B-cell, 38% T-cell), and 16% affecting the 
large intestine (88% B-cell, 12% T-cell).

B-cell lymphomas (more often diffuse 
large-cell centroblastic type) manifested as 
transmural lesions of the stomach, small 
intestine, and ileocecal-colonic junction. 
T-cell lymphomas, characterised by spe-
cific mucosal architecture, CD3 expres-
sion, and clonal expansion, predominated 
in the gastrointestinal tract of cats (Moore 
et al., 2012).

Chronic enteric diseases, accompanied 
by signs of small intestinal thickening, ex-
hibit histological features of lymphoma in 
approximately half of cases (Norsworthy 
et al., 2015).

Verified B-cell (more often) and T-cell 
(less frequently) intra- and periocular 
lymphomas represent metastatic lesions 
in cases of multicentric presentation 
(Ota‐Kuroki et al., 2014; Bandinelli et al., 
2020). The most prevalent subtype was 
diffuse large B-cell lymphoma (53%) and 
peripheral T-cell lymphoma (27%). Other 
subtypes included anaplastic large T- (5%) 
and B-cell (2.5%) lymphomas, while 15 
cases (9%) were negative for all immuno-
histochemical markers (Musciano et al., 
2020).

Described is lymphoma (lymphosarco-
ma) affecting the nervous system, charac-
terised by a wide spectrum of morpholog-
ical changes, including intraparenchymal 
brain formation, brain lymphomatosis, 
intravascular lymphoma, choroiditis lym-
phomatosis, and meningitis, extradural, 
intradural-extramedullary, or intramedul-
lary spinal lymphoma, or neurolympho-
matosis of the peripheral nerves. It more 
commonly develops in the spinal cord in 
the context of multicentric disease pro-

gression but may also manifest as a para-
neoplastic process accompanying periph-
eral neuropathies (Mandara et al., 2016).

Mello et al. (2019) observed nervous 
system involvement in 12.8% of cats with 
lymphoma. In the majority of cases, they 
were represented by FeLV-positive sec-
ondary spinal cord B-cell lymphomas 
with an average age of 24 months.

Primary cerebellar B-cell lymphoma 
has been described in cats, demonstrat-
ing tumour cells resembling Hodgkin 
lymphoma, with FeLV protein expression 
(Yoshino et al., 2017).

Upper respiratory tract (URT) lympho-
mas are characterised as highly aggressive 
with predominantly primary nasal B-cell 
origin. Although primary nasal and na-
sopharyngeal lymphomas are considered 
distinct pathological entities, no differenc-
es in their clinical behaviour have been 
established. URT lymphomas may be in-
itiated by lymphoplasmacytic inflamma-
tion and FeLV infection (Santagostino et 
al., 2018).

Cutaneous lymphomas at injection 
sites (CLIS) exhibit common clinical and 
pathological features with sarcomas at in-
jection sites in cats and lymphomas devel-
oping against a background of subacute or 
chronic inflammation, similar to humans. 
Persistent inflammation caused by injec-
tion and reactivation of FeLV expression 
may contribute to the development of 
CLIS (Roccabianca et al., 2016).

Subcutaneous lymphoma in cats may 
mimic sarcoma, with high local (43.5%) 
and distant (32.2%) recurrence potential 
and a mean overall survival of 148 days 
(Meichner and Von Bomhard, 2016).

A widely observed phenomenon is 
the formation of lymphoma with sarco-
ma-like features against a background of 
subacute or chronic inflammation at injec-
tion sites. Persistent inflammation caused 
by injection and FeLV expression reactiva-
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tion are considered risk factors for cutane-
ous lymphoma (CLIS), which is verified 
as primary angiocentric, angioinvasive 
predominantly large-cell lymphoma with 
aggressive clinical behaviour (Roccabian-
ca et al., 2016).

Bilateral kidney involvement with 
possible metastatic liver and lung involve-
ment is typically observed in cats. Accord-
ing to statistics, extranodal lymphoma, 
particularly the renal form, accounts for 
7-30% of cases, mostly in cats over five 
years old. It is characterised by a signifi-
cant risk of metastasis to the lungs and 
liver, as well as enhanced expression of 
diffuse B-cell lymphoma markers - CD79a 
(B-cell antigen receptor complex-associat-
ed protein alpha chain) and Ki-67 (marker 
of proliferation) (Oriekhova and Shche-
bentovska, 2023).

According to Williams et al. (2021), in 
the disease prevalence structure, the renal 
form comprises 3.6%, with half of cases 
being a component of multicentric lym-
phoma with a small percentage of stages 
IV and V.

Little et al. (2007) identified only dif-
fuse lymphoid neoplasms, which in 91% 
of cases were classified as immunoblastic 
lymphomas. Nasal lymphoma was diag-
nosed more frequently than nasopharyn-
geal lymphoma in cats. In both cases, they 
were typically represented by B-cell im-
munoblastic tumours, positive for CD79a 
(B-cell antigen receptor complex-associat-
ed protein alpha chain).

Animals with intraocular or conjunc-
tival lymphoma accounted for 0.1% and 
0.08% of patients with lymphoma, re-
spectively. Cats with intraocular lympho-
ma comprised 0.19% of all patients with 
uveitis, while conjunctival lymphoma 
occurred in 0.16% of all patients with con-
junctivitis. Tumours included B-cell, non-
B-cell, non-T-cell, and T-cell neoplasms. 
Metastases to lymph nodes were detected 

in two cases of conjunctival lymphoma in 
cats (Wiggans et al., 2014).

Demonstrated was the absence of a 
clear distinction between leukaemia (LGL) 
and lymphoma in cats; both diseases origi-
nate from T-cytotoxic (CD3+/CD8+) or NK 
lymphocytes, have similar courses, and 
are characterised by aggressive behaviour 
(Valli et al., 2016).

A rare subtype, large granular lym-
phocyte (LGL) lymphoma, at the time of 
detection, is characterised by circulating 
neoplastic cells, a high level of serum lac-
tate dehydrogenase (LDH), and a lack of 
response to drug therapy (Finotello et al., 
2018).

A case of confirmed primary B-cell 
lymphoma of the adrenal glands in a cat 
was described, accompanied by hypoal-
dosteronism (Romine et al., 2016).

A rare extranodal manifestation of 
lymphoma is described - primary laryn-
geal/tracheal lymphoma in cats (PLTL), 
which mostly exhibited a B-cell pheno-
type of low to intermediate differentiation 
(Rodriguez-Piza et al., 2023).

One of the rare forms in cats is pri-
mary pericardial lymphoma, represented 
by both T and B-cell immunophenotypes 
(registered with approximately equal fre-
quency) (Amati et al., 2014).

A report on a rare form of cutaneous 
lymphoma was published - primary mul-
tifocal non-epitheliotropic B-cell lympho-
ma, presenting as individual dermal and 
subcutaneous formations of various sizes 
in the paw region (Quintavalla et al., 2020).

Published data on feline lymphoma 
are diverse and, in many cases, lack an 
analysis of the obtained results, compli-
cating the determination of clinical and 
biological regularities in the course of the 
disease. Summarising the information 
provided, attention should be focused on 
the necessity of a unified methodological 
approach to verifying feline lymphoma 
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and creating a single database of oncolog-
ical animals.

Risk factors for lymphoma  
in cats

The high prevalence of malignant ne-
oplasms in cats, including lymphomas, is 
associated with adverse anthropogenic in-
fluence due to changes in the environment 
and loss of genetic diversity (Vascellari et 
al., 2009). Lymphomas may exhibit age, 
breed, and gender predispositions de-
pending on the region. Gabor et al. (1998) 
demonstrated that, unlike in other coun-
tries, males in the older age group pre-
dominated among patients (P=0.05); the 
most common occurrences were kidney 
involvement, mixed, and atypical forms, 
with mediastinal form being more fre-
quently diagnosed in young cats.

According to Economu et al. (2021), 
male cats older than 5 years have an in-
creased risk of developing lymphoma 
(OR: 1.7, 95% CI: 1.2-2.4), and vaccinated 
animals have lower chances compared to 
non-vaccinated ones (OR: 0.7, 95% CI: 0.5-
1.0). However, no correlation was estab-
lished between the incidence of lympho-
ma and breed or environmental factors.

A retrospective assessment of lym-
phoma cases during the period 1985–2015 
conducted by Kutlu et al. (2018) indicated 
a verification frequency of 2.54% in cats, 
with an average age of affected animals 
of 9 years, without significant gender or 
breed predispositions.

Results regarding the increased risk 
of malignant lymphoma in cats due to 
passive smoking have been published. A 
linear trend of increased risk associated 
with the duration and quantity of expo-
sure was presented: animals exposed to 
environmental tobacco smoke (ETS) for 
more than 5 years had a relative risk of 3.2 
(95% CI 1.5-6.9, P=0.003) compared to cats 

in households without smoking (Bertone 
et al., 2002).

Smith et al. (2020) did not find a signif-
icant correlation between ETS biomarkers 
and gastrointestinal lymphoma in cats; 
however, a connection may exist, requir-
ing further investigation. Nicotine concen-
tration in cat fur can be used as a biomark-
er of tobacco smoke exposure, allowing 
future studies to assess whether cats are at 
an increased risk of certain diseases.

In recent years, research on viral mech-
anisms underlying tumour transforma-
tion in the development and progression 
of cancer has been at the forefront, in both 
human and veterinary oncology. Onco-
genic viruses in veterinary medicine play 
a crucial role, not only as causative agents 
in domestic animals, but also as models 
of malignant neoplasms, aiding in un-
derstanding the mechanisms of disease 
in both animals and humans (Parisi et al., 
2023).

Research has shown that some infec-
tious agents may play a direct role in ne-
oplasia development, while others may 
induce neoplasia through changes in the 
immune response or by creating a pro-in-
flammatory environment. Feline leukae-
mia virus was one of the first infectious 
agents recognised as an oncogenic organ-
ism to attract significant attention. Sub-
sequently, the oncogenic role of viruses 
in cats, including gammaherpesviruses, 
murine mammary tumour virus, papil-
lomaviruses, hepadnaviruses, as well as 
Helicobacter and parasitic agents such as 
Platynosomum fastosum and Opisthorchis 
viverrini, has been established (Rolph and 
Cavanaugh, 2022).

The most widely recognised causes of 
lymphoma in cats are the gammaretrovi-
ral feline leukaemia virus (FeLV) and the 
lentiviral feline immunodeficiency virus 
(FIV). Currently, the mechanisms of on-
cogenic transformation caused by them 
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remain incompletely understood (Beatty, 
2014).

Feline leukaemia virus (FeLV) is a risk 
factor for the development of mediastinal 
lymphoma, which is frequently detected 
in FeLV-positive animals (de Azevedo et 
al., 2022).

Recently, domestic cat hepadnavirus 
(DCH), similar to human hepatitis B virus 
(HBV), was detected in serum and liver 
samples from domestic cats with chronic 
hepatitis and hepatocellular carcinoma. 
Molecular studies conducted by inde-
pendent research groups worldwide have 
shown positivity rates ranging from 6.5–
12.5% in blood samples and up to 14.0% 
in liver tissue (Fruci et al., 2022). Current-
ly, its role as a risk factor for lymphoma 
in cats is being investigated. DCH DNA 
was detected in 16.18% of blood samples 
(P=0.002; OR: 5.15; 95% CI: 2.33-11.36) and 
9.52% of tumour samples obtained from 
cats with lymphoma, compared to only 
3.61% of blood samples from cats without 
lymphoma. In DCH-positive lymphoma, 
50% of cats simultaneously had feline 
leukaemia virus, and in 100% of cases, it 
was associated with B-cell (P>0.9; OR: 1.93; 
95% CI: 0.09-37.89) and multicentric forms 
of lymphoma (P=0.008; OR: 1.327; 95% CI: 
0.06-31.18) (Beatty et al., 2023; Piewbang et 
al., 2023).

Recent data indicate a significant de-
crease in the role of viral agents (such as 
feline leukaemia virus (FeLV) and feline 
immunodeficiency virus (FIV)) in lym-
phoma development, leading to changes 
in the occurrence of specific anatomical 
subtypes and worsening treatment out-
comes. Whereas in the past, young Sia-
mese cats were more commonly affected, 
predominantly with mediastinal lympho-
mas, today the most common forms of 
lymphoma are nasopharyngeal and al-
imentary forms in older cats. However, 
these changes cannot be explained solely 

by the prevalence of FeLV/FIV (Versteegh 
et al., 2023).

The age susceptibility of cats to lym-
phoma is bimodal: the first peak is ob-
served in 2-year-old FeLV-positive 
cats, while the second peak occurs in 
10-12-year-old predominantly FeLV-nega-
tive animals. The average age of cats with 
lymphoma is: 3 years for FeLV-positive 
cats and 7-8 years for FeLV-negative cats.

While in the past, lymphoma develop-
ment was typically associated with FeLV 
and FIV, genomic abnormalities are now 
considered the direct cause. Increased ex-
pression of MDR1 and COX-2, along with 
decreased CDKN1B expression, has been 
observed in these patients. Many studies 
have noted the interaction of p53-MDM2 
proteins, which may induce chromosomal 
instability (Lin et al., 2021).

Current research has focused on stud-
ying the role of chromosomal aberrations 
in lymphoma development. Predicted as-
sociations have been reported between the 
amplification of feline DNA satellite se-
quences and the onset of genomic instabil-
ity in lymphoma and fibrosarcomas, likely 
due to disturbances in centromere activi-
ty and the formation of aberrant marker 
chromosomes (Santos et al., 2006).

Francis et al. (1980) consider immu-
nopositivity for the virus, combined with 
low levels of antibodies to the cell mem-
brane antigen associated with feline on-
cornavirus (FOCMA), as the main risk fac-
tors for lymphoma.

Cats with low-grade alimentary lym-
phoma (LGAL) showed increased expres-
sion of MDR1 (multidrug resistance) and 
COX2 (cyclooxygenase-2) genes compared 
to inflammatory bowel disease (IBD), in-
dicating their role in LGAL pathogenesis 
(Castro-López et al., 2018).

Cats with gastrointestinal lymphoma 
demonstrated significantly higher expres-
sion of the apoptotic marker Bcl-2 (OR: 
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90; 95% CI: 5-95) compared to chronic en-
teritis, which serves as a disease predictor 
(Swanson et al., 2012).

The development and progression of 
small cell lymphoma can be initiated by 
local microbially mediated inflammation, 
resulting from changes in gut microbiota 
composition with an increased proportion 
of Fusobacterium spp. (P=0.046) and Bacte-
roides spp. (P=0.036) (Garraway et al., 2018).

Non-neoplastic T-cell lymphoprolif-
erative disease (LPD) has been described 
in British Shorthair kittens, similar to au-
toimmune lymphoproliferative syndrome 
in humans (ALPS) (Aberdein, 2013). Its 
probable hereditary nature is confirmed 
by defective T-cell apoptosis associated 
with a genetic defect in the FAS-mediated 
pathway (Aberdein et al., 2017).

High frequency of mediastinal lym-
phoma registration in young Siamese cats, 
with a significant predominance of males, 
suggests an important role of genetic fac-
tors in the etiopathogenesis of the disease 
(Fabrizio et al., 2014).

Significant correlations (P≤0.05) were 
found between the histological structure 
and tumour localisation; age and localisa-
tion; leukaemia status; mitotic frequency; 
volume of necrosis and sclerosis. Signifi-
cant correlations between the histopatho-
logical diagnosis and tumour topography 
included a higher number of cases of acute 
and chronic lymphoid leukaemia and 
multicentric tumour distribution (Valli et 
al., 2000).

Breed predisposition to lymphoma 
with a recessive type of inheritance has 
been described in Siamese and Oriental 
Shorthair cats (Louwerens et al., 2005).

The correlation between the local-
isation, histological structure, and im-
munophenotype of gastrointestinal 
lymphoma has been established, with 
a predominant gastric involvement of 
diffuse large B-cell lymphoma of the 

immunoblastic nuclear type. However, 
the aetiological and pathogenetic signif-
icance of such a correlation, and the role 
of infectious agents (Helicobacter spp.) and 
resident lymphoid formations in disease 
initiation and progression, has not been 
determined (Pohlman et al., 2009).

Against the background of the devel-
opment of modern treatment methods for 
chronic kidney diseases, cats have been 
shown to have a predisposition to the de-
velopment of malignant neoplasia after 
kidney transplantation and immunosup-
pressive therapy (Wooldridge et al., 2002). 
Cats after transplantation had a 6.6-fold 
increased risk of developing malignant 
neoplasia and a 6.7-fold increased risk of 
lymphoma development. Therefore, own-
ers should be informed about the need for 
lifelong monitoring (Wormser et al., 2016).

Based on the study results of renal 
lymphoma in cats (disease frequency of 
3.6%), which in half of the cases was a 
component of multicentric lymphoma, 
Williams et al. (2021) concluded the lack 
of prognostic significance of the clinical 
stage or other factors and the necessity of 
further prospective studies.

Thus, risk factors for the development 
of lymphoma in cats may include exter-
nal and internal factors. Published data in 
most cases are descriptive, not systematic, 
based on a small number of animals, re-
ducing the reliability of statistical analysis 
and justifying the need for further study of 
possible disease causes.

Conclusions
In the structure of neoplasms in cats, 

the proportion of lymphoma ranged from 
3.6 to 22%, demonstrating significant clin-
ical and morphological variability, which 
in addition to the chronic course and the 
absence of pathognomonic signs, compli-
cates its detection. Among the anatomical 
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forms of feline lymphoma, gastrointes-
tinal (up to 40%) and multicentric (up to 
30%) forms are most commonly diag-
nosed. The frequency of verification of 
histological types (T-lymphoma and/or 
B-lymphoma) correlates with the anatomi-
cal forms of lymphoma. Over the past dec-
ade, there has been a trend towards an an-
nual increase in the detection of rare and 
new forms/types of lymphoma. Among 
the risk factors, the most significant are 
anthropogenic factors, vaccination status, 
viral disease agents – leukaemia and im-
munodeficiency, kidney transplantation, 
chronic inflammation, and genomic muta-
tions. The roles of age, breed, gender, and 
heredity remained unclear in the initiation 
of feline lymphoma. Further research into 
direct and indirect factors that initiate on-
cogenesis in feline lymphoma is needed 
based on a standardised methodological 
approach.
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Prošlo desetljeće svjedočilo je aktivnom istra-
živanju na polju veterinarske onkologije mačaka, 
usredotočenm na duboko razumijevanje čimbenika 
rizika, ključnih patogenih mehanizama, progno-
stičkih markera, usavršavanje kirurških tehnika, 
istraživanje novih terapijskih ciljeva i prevencije 
neoplazija. Unatoč određenim napretcima, pitanje 
potvrđivanja i predviđanja biološkog ponašanja 
pojedinačnih tumora ostaje neriješeno. Među njima 
je i limfom, koji je često kroničnog tijeka (bez pato-
gnomskih znakova) i pokazuje znatnu varijabilnost 
uključenosti tkiva, što objašnjava značajna koleba-
nja u njegovoj učestalosti registracije – koja variraju 
od 3,6 do 22 %. Distribucija anatomskih oblika isto 
tako značajno varira, s tim da su alimentarni (do 
40 %) i multicentrični (do 30 %) limfomi najčešće 
dijagnosticirani. Vjerojatnost potvrđivanja brojnih 
patohistoloških vrsta (T-stanični limfom, B-stanič-
ni limfom) i njihovih podtipova povezana je s ana-
tomskim oblikom limfoma. Zabrinjavajući trend je 
dinamičko povećanje registracije novih i rijetkih 
oblika limfoma (primarni limfom nadbubrežnih 
žlijezda, perikardija, očne jabučice, itd.), ukazu-

Limfom u mačaka – suvremeni pogled na problematiku
Dmytro BILYI, DVM, Professor, Oleksandr SUPRUNENKO, Postgraduate, Faculty of 

Veterinary Medicine, Dnipro State Agrarian and Economic University, Dnipro, Ukraine

jući na varijabilnost patogenetskih mehanizama, 
vjerojatno zbog povećane genomske nestabilnosti. 
Uz dobro utvrđene čimbenike rizika za limfom u 
mačaka, nepoželjni antropogeni učinak postao je 
relevantan. Početak limfoma u mačaka zbog du-
hanskog dima je dokazan. Raspravlja se o značenju 
predispozicije dobi, pasmine i spola kao čimbenika 
rizika za limfom i uvelike ovisi o regiji. Izostanak ci-
jepljenja protiv virusnih bolesti u mačaka povećava 
rizik od limfoma. Najznačajniji čimbenici rizika za 
razvoj limfoma u mačaka su leukoza i agensi imu-
nodeficijencije, premda se njihova etiološka uloga 
značajno smanjila posljednjih godina. Trenutna 
istraživanja pokazuju aktivnu uključenost kromo-
somskih aberacija i kromosomske upale u razvoju 
limfoma. Transplantacija bubrega i imunosupresiv-
na terapija gotovo sedam puta povećavaju vjerojat-
nost razvoja limfoma u mačaka. Čimbenik rizika 
koji zahtjeva dodatno istraživanje jest genetičko 
nasljeđivanje, trenutačno prepoznato u sijamskih, 
britanskih i orijentalnih kratkodlakih mačaka.

Ključne riječi: mačke, tumori, limfom, čimbenici 
rizika, anatomski oblici
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