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Abstract

Tumour markers, also known as biomarkers, might be proteins, conjugated proteins, peptides, or carbohydrates. Tumour markers

are substances that are created by cancer cells or by the organism in response to cancer. According to the dictionary of cancer terms

published online by the National Cancer Institute (NCI), a biomarker is “A biological molecule found in blood, other body fluids, or

tissues that is a sign of a normal or abnormal process, or of a condition or disease.” These molecules are present in the blood, urine,

tissues, and body fluids (cerebrospinal fluid, synovial fluid, pancreatic fluid, etc.). However, blood levels are primarily examined. Tu-

mour markers are never utilized to make a cancer diagnosis. Mammography, ultrasound, computed tomography, magnetic resonance

imaging scans, and tumour marker assays are used to aid in the diagnosis, monitor the progression of the disease (prognosis), detect

recurrence, and aid in the application of treatment. While these procedures are beneficial for staging cancer, a biopsy is usually re-

quired to confirm the diagnosis. Considering tumour markers is an exciting field for both veterinary oncology and human medicine,

the purpose of this study is to provide current and relevant information for the future use of tumour markers for the diagnosis and

prognosis of increasing cancer cases in animals by reviewing previous studies.
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Introduction

While neoplasms, which are defined as abnormal, rapid, and
uncoordinated new tissue growths, can be benign or malignant,
cancer is defined as malignant growths. Neoplastic cells vary from
normal cells by their independent and unregulated growth, which
results in defective cellular differentiation, abnormal cell commu-
nication, and adhesion. The causes of the slow accumulation of
errors in cellular DNAs can be explicitly identified as oncogenes
or tumour suppressor genes. External factors including viruses,

parasites, hormones, chemical agents, ultraviolet light, and trau-

ma/chronic inflammations are common causes of the presence of

genetic alterations in animals [30].

Malignant neoplasms can spread locally, invasively, and de-
structively to other areas of the body. Even though some canine
tumours are malignant, metastasis may be uncommon. Evaluation
of histological type and grading or appearance (size) of tumours
that can metastasize to lymph nodes or hematogenous pathways
is important in prognosis. At the initial examination, the extent or
stage of the disease, as well as the investigation of complications

and any concurrent conditions, should be conducted. A definitive
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diagnosis is acquired in histological evaluation through microscop-
ic inspection of biopsy tissue. Today, comparative approaches to
understanding cancer and, as a result, better diagnosing, prevent-
ing, and treating cancer is common and effective. Tumour markers
are proteins that are induced by the activity of organism cells or
cancer cells, and they have become a useful test, particularly in hu-
man medicine, with the evaluation of their activities in diagnostic
procedures, differential diagnosis, prognosis, and post-treatment
[37]. The presence of promising tumour indicators in veterinary
medicine is exciting. This study is intended to review tumour indi-
cators that can be used in the field of veterinary oncology based on

prior research.

Tumour markers

Tumour markers, which are detected in cells, tissues, and body
fluids as a specific response to tumours or cancer cells, are an in-
teresting tool for the clinical discipline of oncology as they can be
quantified using chemical, immunological, molecular, and mass
spectrometry techniques. Although the use of tumour markers for
screening is not feasible due to the high sensitivity and specific-
ity required, they are useful for diagnosing cancer and detecting
recurrence following treatment, however, they are insufficient for
diagnosis. Because measured levels may be indicative of malig-
nant forms or maybe produced for benign reasons, it is necessary
to conduct a careful analysis of specific and nonspecific increases
[36]. Today, various tumour markers are a research subject in vet-

erinary oncology (Table 1).

Although the characteristics of an ideal tumour marker vary
according to classification and application, general characteristics
include the ability of the marker to be produced at specific and de-
tectable levels by premalignant or malignant tissue, allowing for di-
agnosis even in the early stages of the disease, and it should be or-
gan-specific and non-invasive. It should demonstrate its existence
in tissue, quantify levels associated with tumour volume, biological
behaviour, or disease development, reflect temporal changes in tu-
mour burden and response to treatment, and be standardized, re-
producible, and demonstrated to be accurate. On the other hand, it
should be safe, inexpensive, high yielding, with a low false-positive
rate (FPR) and reasonably low false-negative rate (FNR) [29].

Role of tumour markers in screening

Due to their low sensitivity and lack of specificity, tumour mark-
ers have limited relevance in tumour screening. The level is not el-
evated sufficiently in the early stages of the disease for the marker

to identify it. In this instance, the marker is unable to aid in diag-
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nosis. Additionally, numerous tumour markers are raised during
benign/inflammatory illnesses of the relevant organ. As a result,
it produces false-positive results. When a test’s sensitivity is great,
false-negative findings are minimized. When a test’s specificity is

high, false-positive findings are minimized [30].

Role of tumour markers in the diagnosis

Although tumour markers are not very important diagnostic
tools, they should be used in conjunction with other research and
a complementary manner. Most tumour marker values are not suf-
ficient to diagnose cancer. In some benign conditions, the amount
of the marker may increase. Levels may not be elevated in every
cancer patient. In addition, other types of cancer may play a role in

increasing the level of a tumour marker [36].

Role of tumour markers in monitoring prognosis and recur-

rence

One of the most useful applications of tumour markers is their
usefulness in prognosis and recurrence monitoring. The level of se-
rum tumour markers is a good indicator of the treatment’s efficacy.
A high marker level following surgical excision of tumour tissue in-
dicates the likelihood of partial removal, recurrence, or metastasis.
If the tumour marker does not reduce or rise following surgery, it
is assumed that the malignancy did not respond to treatment or
that there is still tumour tissue present. While tumour markers are
incredibly valuable for detecting tumour therapy response or re-

currence, most tumour markers are not sensitive enough [29].

Group Marker Diagnostic Value
Alpha-fet tei Hepatocellul
Oncofoetal antigens pha-te oprotein epa (.)Ce war
(AFP) carcinoma
. , Undefined in
Carcinoembryonic veterinar
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holangi i
Tumour-Associated Cancer antigen cho angl(r)lza;rcmoma,
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Lactate Table 1: Tumour markers in veterinary oncology practice.
Dehydrogenase Canine lymphoma
(LDH)
Oncofoetal antigens
Hormones Inhibin Sertoli cell tumours
- Oncofoetal proteins are produced by tumour cells. It enters the
Parathyroid H}_/perpzrathyrmd- bloodstream as a degradation product, either secreted by the tu-
ism, adenomas,
Hormone (PTH) carcinomas mour or released as a by-product of tumour cell breakdown. Dur-
Hypercalcemia ing embryogenesis, oncofoetal proteins are already present, but
associated with are detectable in adults in disease states. The most often utilized
Parathyroid apocrine gland oncofoetal protein tumour indicators are CEA and AFP [40].
Hormone-Related | adenocarcinoma of
Protein (PTHrP) the anal sac and Serum AFP levels are significantly greater in canine hepatocel-
lymphoma, lular carcinoma than in other hepatic disorders in dogs. Therefore,
melanoma, thymoma it can be an extremely useful tool for identifying canine hepatocel-
Thyroxine (T,) Thyroid carcinoma lular cancer. On other domesticated animal species, serum AFP has
Adrenocorticotro- not been thoroughly evaluated as a tumour marker. AFP has also
pin (ACTH) Pituitary tumours been detected in the serum of cancer-stricken dogs. However, the
Sex steroid Adrenal gland mean serum AFP concentrations in dogs with various malignancies
hormones adenocarcinoma did not differ significantly from those in healthy and cancer-free
Insulin Insulinoma dogs. AFP may contribute to the absence of other blood biochemi-
cal abnormalities and the diagnosis of primary or secondary liver
Immunoglobulins IgM, IgG, IgA Myeloma cancer [23].
Dogs with cancer
Various Serum Acute-phase and CEA has also been extensively explored in human medicine,
Tumour Markers proteins (APP) other inflammatory where it has been used as a significant marker for lung, colon-rec-
diseases
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tum, breast, ovarian, and prostate gland cancers. CEA has received
attention last years in veterinary oncology. Mammary tumours are
one of the most common fatal tumours in female dogs. In veteri-
nary medicine, dogs with mammary gland tumours have higher
CEA levels compared to healthy dogs but have low specificity. The
reason for this may increase due to colorectal cancer, lung cancer

and pancreatic cancers as in humans [9].

Tumour-associated antigens

Tumour-associated antigens are seen in a distinct type of tu-
mours within the same tissue type, which is mostly produced in
mice and less commonly in rabbits, differ in terms of specificity,
affinity, antigen absorption, and the necessity for additional treat-
ments [37].

CA15-3 is a mucin glycoprotein with a large molecular weight
that is encoded by the Mucin 1(MUC1) gene and is involved in cell
adhesion. Although the most common causes of CA15-3 increase
are Cobalamin (vitamin B12) deficiency and renal failure, it is a
widely used serum marker in mammary tumour cancer. The deter-
mination and monitoring of serum CEA, CA15-3, and LDH concen-
trations in female dogs with spontaneous mammary gland tumours
is relevant for evaluating the disease’s stages [9]. Although the
most common causes of CA15-3 increase are vitamin B, deficiency
and renal failure, it is a widely used serum marker in breast can-
cer. CA15-3 is a mucin glycoprotein with a large molecular weight
that is encoded by the MUC1 gene and is involved in cell adhesion.
The determination and monitoring of serum CEA, CA15-3, and LDH
concentrations in female dogs with spontaneous mammary gland

tumours is relevant for evaluating the disease’s stages [6].

PSA, which has become a frequently used tumour marker in
prostate cancer screening programs, is a tumour-associated anti-
gen. It is detected in the serum of males with prostate cancer, as
well as prostate hyperplasia, which is common in intact male dogs
during ageing. This indicates that benign prostate gland enlarge-
ment may be indistinguishable from malignancy. So, it is contro-

versial to use as diagnostic marker for prostatic tumour of dog [11].

The p53 protein is necessary for cell proliferation regulation.
Typically, aberrant deposition is observed in cutaneous cancers.
Immunolabeling was used to investigate p53 in canine cutaneous
endothelium tumours. The size of the tumour has been found to

correlate with the hemangiosarcoma stage (dermal and hypoder-
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mal), histological diagnosis, and proliferative activity. However,
hemangiosarcoma’s demonstrated a considerable increase in p53
immunoactivity against haemangiomas. The p53 index was related
to a significantly shorter survival time in the Kaplan-Meier survival
analysis. p53 gene mutations and protein overexpression using the
Polyclonal antibody (pAb) anti-p53 antibody, among other find-
ings, are regarded to be useful indicators of greater malignant po-
tential and poor prognosis in canine mammary cancers. p53, ER,
and Ki67 were studied in 170 dogs with breast cancer, and it was
discovered that the three markers can be employed in addition
to histological grade to control the biological behaviour of canine

mammary carcinomas [4].

Enzymes

Enzyme markers are assays that are used to evaluate the activ-
ity of certain enzymes in the bodies of live organisms. Diseases, ab-
normalities, or anomalies of genetic origin (inherited) can impact
the way enzyme’s function. Lactate Dehydrogenase (LDH), Serum
Alkaline Phosphatase (ALP), PAP, and Thymidine kinase (TK) are

all members of this category.

LDH activity is elevated in dogs with lymphoma that lacks iso-
enzyme activity; it is an important marker for canine lymphoma
since dogs with lower serum LDH activity often have longer life pe-
riods than dogs with increased LDH activity [26].

ALP, that has liver, bone, and adrenocortical isoenzymes, is
thought to be a predictive factor in animals with various cancers,
such as osteosarcoma, soft tissue sarcoma and mammary gland tu-
mours. Total ALP activity especially increases in mammary gland
tumours. However, isoenzyme analysis may help to predict the

type of tumour [21].

PAP was commonly utilized as a tumour diagnostic. Serum PAP
activity is elevated in individuals with prostate cancer and plays a
critical role in prostate carcinogenesis. PAP activity is not increased

in dogs with prostate cancer, so it is controversial [1].

TK is an enzyme that acts as a phosphotransferase in most live
cells. TK is a tumour marker because it exhibits lower serum activ-
ity following surgical resection of the main tumour in women with
breast cancer. Additionally, it can be used to determine prognosis
in patients with non-Hodgkin lymphoma and multiple myeloma.

Serum TK activity appears to be a predictor of survival in dogs with
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lymphoma. Because TK may be determined using non-radiometric

methods, it is more suitable for routine laboratory use [8].

Hormones

Hormone levels may explain differences in risk for several of the
most frequently diagnosed malignancies, including breast, ovarian,
and other cancers, according to recent research. Nonetheless, addi-
tional studies and programs utilizing novel hormone measurement
technologies are required to deduce and comprehend the roles of
common hormones found in many types of cancer. The function of
hormones and other biomarkers in cancer aetiology has enormous
potential to aid in our understanding of various diseases, facilitate
the development of new treatment methods, and maximize the
benefit of detection [22].

Inhibin is a nonsteroidal protein hormone that is released by
male Sertoli cells and female granulosa cells. Inhibin works by sup-
pressing the synthesis and release of follicle-stimulating hormone
(FSH) in the pituitary gland and decreasing the LH-releasing hor-
mone level in the hypothalamus. Inhibin regulates the follicular
phase of the horse’s estrus cycle [27]. Mares with granulosa theca
cell tumours (GTCT) have significantly higher serum inhibin levels
[35]. Increased blood inhibin concentrations in dogs with Sertoli
cell tumours have the potential to aid in the identification and diag-
nosis of testicular tumours. Besides, elevated levels of inhibin can
be detected in adrenocortical tumours and pituitary-dependent

hyperadrenocortisism [3].

When hypercalcemia is present, increased serum parathyroid
hormone (PTH) is considered adequate to diagnose primary hy-
perparathyroidism usually. However, retrospective case-control
research reveals that mean PTH levels will be an abnormal physi-
ological response of the parathyroid gland in hypercalcemia, con-
sistent with primary hyperparathyroidism [10]. While primary hy-
perparathyroidism in dogs and cats is uncommon, both adenomas
and carcinomas of the parathyroid glands have been recorded in
the literature. Additionally, it should be considered as a differential

diagnosis.

Malignant hypercalcemia is a well-known paraneoplastic condi-
tion that affects animals, specifically dogs and cats. This is the most
prevalent cause of dog hypercalcemia that persists. The synthesis
of PTH-associated protein elucidates a large portion of the humoral

hypercalcemia associated with malignancy (PTHrP). Increased se-
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rum PTHrP concentrations have been identified in a dogs and cats
with malignant humoral hypercalcemia associated with different

carcinomas and lymphomas [2].

The diagnosis of hyper-functional adrenocortical tumours con-
taining this hormone can be made by stimulating natural or syn-
thetic adrenocorticotropin hormone (ACTH) or by surveying the
basal plasma cortisol concentration or the plasma cortisol concen-
tration following various provocative tests using dexamethasone
suppression. Endogenous ACTH measures may assist in differen-
tiating basic adrenal irregularities from secondary ones caused by
pituitary gland malfunction. Precursor hormones include pro-opi-
omelanocortin and pro-adrenocorticotropin. In dogs with hyper-
adrenocorticism, the ratio of these two hormones has been related
with the size of pituitary tumours [12]. Provocative ACTH testing
and basal ACTH monitoring have been used to diagnose pars inter-

media adenomas in the horse’s pituitary [24].

Plasma sex steroid hormones are analyzed to assist describe
GTCT in mares exhibiting clinical symptoms. Significant discrep-
ancies exist in the sex steroid hormone profiles of horses with
elevated plasma progestin levels. This difference could be due to
aberrant ovarian follicles, aromatase activity abnormalities, or po-
tential feedback inhibition impairing gonadotropin secretion [19].
Understanding the plasma concentrations of androstenedione and
17-hydroxyprogesterone is significant. Additionally, oestradiol
may aid in the diagnosis of ferrets suffering from adrenocortical
neoplasia. Provocative testing with ACTH has also been shown to
raise plasma concentrations of these adrenal sex hormones in dogs

with adrenal gland cancer [16].

Progesterone levels were elevated in the plasma of a cat with
well-differentiated adrenocortical cancer. There is a substantial
body of literature on oestrogen and progesterone receptors in
canine mammary gland tumours. Recent findings and studies re-
veal that androgen serum and tissue concentrations rise in dogs
with physiologically aggressive inflammatory breast cancer vs
dogs with non-inflammatory malignant breast tumours [20]. Pro-
gesterone receptors have been identified in equine lymphomas. A
case report of cutaneous lymphoma regression in a mare following
GTCT excision demonstrates the biological significance of proges-

terone receptors in horse lymphomas [15].

Insulin is a hormone having, a polypeptide structure, and a role

in carbohydrate degradation regulation in the body in conjunction
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with glucagon. This hormone has a hypoglycaemic impact. Insuli-
noma (beta cell tumour, pancreatic islet cell tumour) is defined by
increased insulin release from the pancreas beta cells. Although
the insulin-glucose rate varies widely in the literature, the aber-
rant physiological state of fasting hypoglycemia and a detectable
serum insulin ratio is considered adequate to diagnose insulinoma.
Serum fructosamine and glucose haemoglobin levels can also aid
in the diagnosis of insulinoma. Lower blood fructosamine levels
and decreased serum glycoside haemoglobin levels was detected
in numerous small dogs with insulinoma. Even in the presence of
normoglycemia, a low serum fructosamine level may suggest the

presence of insulinoma [28].

Thyroid hormones include thyroxine, triiodothyronine, and
calcitonin, which are generated and secreted by the thyroid gland.
These three hormones are produced by tyrosine and are involved
in metabolic regulation. Triiodothyronine (T,) and Thyroxine (T,)
are primarily made up of iodine. T, regulates the metabolic rate
and is intimately connected with digestion, heart and muscle func-
tion, brain development, and bone health. Serum thyroglobulin lev-
els were elevated in 70% of dogs with thyroid cancer, but there was
no substantial association with serum T, levels. Although elevated
blood total or free T, levels are frequently used to diagnose hyper-
thyroidism in cats, elevated free T, levels can be detected in certain
cats with disorders other than thyroid [33]. Additional testing with
the T, suppression test may be necessary to establish the diagno-
sis of hyperthyroidism in cats with doubtful results [13]. In many
cats with hyperthyroidism, a functional adenoma or adenomatous
hyperplasia should be considered before a basic thyroid cancer is
considered. Serial T, measurements are useful for evaluating treat-

ment response and diagnosing relapse following radioiodine ther-
apy [32].

Immunoglobulins

Serum immunoglobulins have been measured in veterinary
medicine for a long period. Hyperglobulinemia is a symptom of B
cell disorders, such as multiple myeloma and Waldenstrém’s mac-
roglobulinemia. Electrophoresis of serum proteins results in the
creation of monoclonal gammopathy, and immuno-electrophoresis
is used to assess the antibody class of immunoglobulins. Because
hyperglobulinemia frequently improves following successful ther-
apy, the response to serum immunoglobulin measurement is ap-
propriate for determining recurrence. In dogs, Immunoglobulin M

(IgM), Immunoglobulin G (IgG), and Immunoglobulin A (IgA) gam-
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mopathies were detected While hypergammaglobulinemia does
not always occur in myeloma, hypogammaglobulinemia can occur
with a consistent electrophoretic pattern. Infection with Ehrlichia
can also result in a monoclonal gammopathy in dogs, and increased
serum immunoglobulins should be considered a differential diag-
nosis [25].

Various serum tumour markers
Acute phase proteins (APPs)

APP are proteins whose concentrations fluctuate in response to
tissue injury or infection. APP is mostly composed of plasma pro-
teins synthesized by hepatocytes. They have a lengthy history of
being associated with cancer in human medicine. Increased APP
levels at diagnosis are a poor prognostic sign in cancer patients.
Increased serum C-Reactive Protein (CRP) levels, for example, are
a poor prognostic sign in patients with kidney, pancreatic, gastro-
intestinal system, lymphoma, multiple myeloma, melanomas, and
ovarian malignancies. Interleukin 6 (IL-6) and tumour necrosis fac-
tor-alpha (TNF- a) both promote the synthesis of CRP and maybe
other APPs, making APPs attractive as biomarkers and therapeu-
tic targets. Additionally, APP has been investigated in veterinary
medicine. Significant increases in Ceruloplasmin (Cp), Haptoglobin
(Hp), and CRP levels were reported in dogs with cancer and other
inflammatory disorders in a recent APP study, and their reduction
after therapy was related to improved outcomes [39]. Serum con-
centrations of Serum Acid Alpha-1-glycoprotein (AGP) were found
to decrease with the initiation of cancer treatment and clinical re-
mission in dogs with lymphoma, implying that APP may serve as a

biomarker and may be therapeutic [14].

Fibronectin (FN)

FN is an extracellular matrix component as well as a major gly-
coprotein present in plasma in its soluble form. Fibronectin mol-
ecules aggregate only on the surfaces of cells and require the addi-
tion of additional proteins to create filaments. Fibronectin is found
in blood and other body fluids in various isoforms. It is known to
aid in blood clotting, wound healing, and phagocytosis. Plasma FN
concentrations in dogs with malignancies were shown to be both
elevated and lowered. No functional distinction of FN concentra-
tions between malignant and non-malignant pleural and abdomi-
nal effusions was observed in a study of canine and feline pleural
and abdominal effusions. However, dogs with malignant effusion
had a higher FN/albumin ratio than dogs with congestive heart
failure [17].
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Sialic acid

Sialic acid identifies neuraminic acid derivatives that may be
useful as tumour markers in cancer cells with aberrant glycosyl-
ation. Sialic acid has been shown to have a high cancer specificity,
but a low sensibility due to the presence of sialic acid-rich glyco-
proteins in inflammatory disorders. Sialic acid is a possible diag-

nostic marker in dogs suffering from mammary tumours [31].

Tumour necrosis factor alpha (TNF- a)

While TNF’s primary purpose is to regulate immune cells, it
is also an endogenous pyrogen that can induce fever, apoptosis,
cachexia, and inflammation, inhibit carcinogenesis and viral rep-
lication, and respond to sepsis via cells that produce IL-1 and IL-
6. In addition to playing a role as a cell signal protein in systemic
inflammation, it is also one of the cytokines responsible for initiat-
ing the acute phase response. TNF has a 3-monomer glycoprotein
structure consisting of 212 amino acids synthesized by monocytes
and macrophages. Its membranous and soluble forms are physi-
ologically active. Following the warning, the signal travels through
three major paths. The first two interact with nuclear factor-kappa
(NF-Kk) and activator protein-1 specifically during inflammation,
and in a third method, during apoptotic formation. Because of its
pleiotropic effects, it is responsible for different effects on different
cells at different stages throughout inflammatory disorders. Even
though human and canine TNF-a share 91% similarity, the Enzym-
Linked ImmunoSorbent Assay (ELISA) test failed to detect canine
TNF-a. Additionally, it appears that the serum has limited utility as

a tumour marker in dogs with TNF-a lymphoma [18].

Cyclooxygenase-2 (COX-2)

COX-2, the enzyme responsible for the conversion of arachidon-
ic acid to prostaglandins, is overexpressed in a variety of tumour
types, including colon, pancreatic, lung, head, and neck malignan-
cies. COX-2 is an inducible enzyme that has been linked to tumour
growth and angiogenesis. COX-2 overexpression and tumour differ-
entiation were associated with increased COX-2 expression in dogs,
but still needs more study in veterinary oncology. Besides, it also

elevates due to inflammation, fever and pain [38].

Caveolin-1 (Cav-1)

Caveolins are the caveolae’s primary structural proteins and are
involved in tumour surveillance. Increased Cav-1 expression has

been linked to neoplasia. The Cav-1 expression has been linked to
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malignant canine mammary tumours, their vascular invasion, and
regional lymph node metastases. Cav-1 was observed to be overex-
pressed in malignant and invasive CMT patients, and it was specu-

lated that Cav-1 could be effective in predicting CMT malignancy
[7].

Telomerase activity

Telomeres are structures found at the ends of linear chromo-
somes. Sequential cell divisions occur as a result of Deoxyribonu-
cleic Acid (DNA) polymerase’s failure to synthesis the end of the
linear DNA, and telomeres become increasingly shorter as a result.
Telomerase adds new telomeric sequences to the end of chromo-
somal DNA to correct a mistake that occurred during the previous
replication. Unlike normal somatic cells, many human tumours
have telomerase activity. The findings of a study that called into
question the value of telomerase activity as a marker for canine
tumours revealed that telomerase could be a helpful diagnostic
marker as well as a target for antitumour treatment. Following the
demonstration of the diagnostic significance of telomerase activity
in humans and dogs, it was shown that the TRAP test in cats could

be effective in providing a quick diagnosis of cancer [5].

Vascular endothelial growth factor (VEGF)

VEGF, a regulator of angiogenesis and vascular permeability,
can be evaluated as a prognostic marker and maybe a future thera-
peutic target. It was mentioned in a study examining VEGF expres-
sion in canine cerebral meningiomas that it was quantifiable and

may be associated with bad results [34].

Conclusion

Numerous tumour markers can be increased in non-cancerous
or disease-related circumstances. Certain tumour markers are
unique to types of cancer, whereas others are seen in a variety of
different types of cancer. Not every patient diagnosed with a par-
ticular type of cancer will have a high level of the tumour marker
in question. Not every cancer has been linked to a tumour marker.
Despite all this information regarding tumour markers, there is
still no optimal tumour marker available today. Apart from the
above-mentioned perfect tumour marker qualities, the use of these
markers in diagnostics will be extremely convenient in both veteri-
nary and human medicine. A timely and accurate diagnosis enables
more effective therapy and, of course, a better prognosis. Thus, the

patient’s welfare is improved, and it is no longer essential to obtain
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a biopsy sample for diagnosis. Nowadays, tumour marker testing

can provide beneficial information, but it has its limitations. Suf-

ficient resources and funds should be directed to the development

of tumour markers.
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