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ABSTRACT: The concept that animals may serve as sentinels of environmental hazards is not new. Nowadays, it has been widely 
recognized the important role that pets have in the field of comparative oncology. Cancer epidemiologic data are the foundation for 
prevention and control; therefore, Cancer Registries represent a fundamental tool that systematically collects, and stores validated 
and comprehensive data. In Veterinary Medicine, cancer registries have unfortunately been sporadic, short-lived, and lacked 
communication and collaboration. Therefore, there is little up-to-date information available on the incidence of different types of 
cancer in companion animals anywhere in the world. The purpose of this review is to provide a brief overview of the currently and 
globally active veterinary cancer registries. Moreover, a special focus will be dedicated to a novel web-based cancer registration 
system implemented in the Department of Veterinary Medicine in Naples, Italy. This platform was designed and conceived for 
the implementation of the regional Animal Cancer Registry, for a constant evaluation of the frequency, the incidence and/or the 
prevalence of cancer cases in pets and for advancement in the field of veterinary comparative oncology.

Impact statement: Animal Cancer Registries are a fundamental 
instrument for advancement in the field of veterinary comparative 
oncology. Epidemiologic data on cancer in companion animals 
can help to identify new environmental hazards.

INTRODUCTION
The presence of environmental contaminants in air, 
water and food may represent significant health risks 
for human population. Several environmental toxi-
cants have been proven by scientific studies as im-
portant risk factor for chronic diseases and cancer. In 
some cases, solid scientific evidence has determined 
that the exposure to a specific environmental com-
pound is the cause of a specific disease (i.e., asbes-
tos exposure and mesothelioma) (1). However, the 
causality between environmental hazards and dis-
eases is often difficult to be proved. Several authors 

suggest that human epidemiologic studies may be 
usefully complemented by similar studies conducted 
on sentinel animal species in order to prevent and 
overcome confounding factors such as chronic low-
dose exposure, multiple exposure routes, long laten-
cy periods and non-specific health outcomes (2, 3). 
In 1960, the publication of the book Silent Spring by 
Rose Carson firmly introduced the concept that the 
exposure to environmental hazards may determine 
adverse effects on the health of animal population 
as well as humans (4). Since both humans and ani-
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mals may develop disease through exposure to en-
vironmental hazards, it has been suggested that ani-
mals, like the “canary in the coal mine” could serve as 
natural sentinels for human health providing crucial 
information about the relationship between environ-
mental hazards and human health risk (2, 5-8). Due 
to differences in body weight and metabolism from 
humans, animals may be more susceptible than hu-
mans to particular hazards (2, 5-8). Animals also tend 
to be less mobile and to be exposed to higher levels 
of a given environmental hazard, compared to hu-
mans living nearby who may be actively modifying 
exposures through clothing, buildings, and dietary 
choices. Furthermore, animals usually have shorter 
life spans than humans and therefore may exhibit a 
shorter latency for development of an environmen-
tally induced condition (2, 5-8). Significantly, cancer 
develops naturally in dogs within the environment 
they share with their human owners, therefore can-
cer initiation and progression in dogs are influenced 
by similar risk factors including age, diet, sex, house-
hold conditions and pollution (2, 3). Moreover, can-
cer in animals shares several traits with its human 
counterpart such as histological features, genetic al-
teration, biological behavior and, most importantly, 
cancer biology (2, 3). This concept is the foundation 
of comparative oncology, an emerging and quickly 
expanding field of research that has the purpose of 
studying cancer risk and tumor development across 
different species and to provide a suitable model 
for advancing of the understanding, diagnosis, and 
management of cancer in humans (6, 9). Alas, the 
application of Sentinel Animal Systems in obtaining 
data about environmental monitoring and human 
health risk is not free from uncertainties and ambi-
guity. One of the main limitations includes the results 
interpretation, which can be difficult and controver-
sial if not compared objectively and reasonably to 
human health hazard risks (10). Moreover, the use of 
Sentinel Animal Systems is usually limited by the lack 
of standardized methods in researching programs, 
thus, on large scale, misleading and inadequate 
collection of data in well-structured and efficient 
database (10). Cancer data are the foundation for 
prevention and control; therefore, Cancer Registries 
(CR) represent a fundamental tool that systematical-
ly collect, and stores validated and comprehensive 
data that include patient personal information (sex, 
age, date and place of birth, residence) and can-
cer-related data such as the characteristics of the in-
dividual tumor (location, morphology, grading, stage 
and behavior) and eventually the availability of the 

screening status (11). This information is extremely 
useful for both clinicians and epidemiologists be-
cause they allow the analysis and the interpretation 
of data providing information that may be success-
fully used for health care planning and monitoring, 
for carrying out evaluations of the effectiveness of 
cancer screenings (11) and even more for the im-
plementation of prevention measures. The sources 
from which the information about cancer patients 
is collected define three different types of Cancer 
Registries, each one with proper advantages and 
drawbacks. Hospital-based Cancer Registry (HCR) 
and Pathology-based Cancer Registry (PCR) collect 
all medical records from patients from a given hos-
pital or diagnostic laboratory, respectively (12, 13). 
The information held by HCR and PCR are extreme-
ly important for improving the clinical management 
and human resources needed to support patient 
care and also to better understand the diagnostic ca-
pacity of the institution and country where they are 
located (12, 13). However, neither HCR or PCR are 
reflective of the area and/or the overall population 
from which the cases arise, thus several cancer cas-
es may be missed affecting epidemiological studies 
and the estimation of tumor incidence rates (12, 13). 
Population-based Cancer Registry (PBCR) records all 
new cancer cases generated by hospital and patholo-
gy-based cancer registries in a well-defined and enu-
merated population (generally the population in a 
specific geographical area in which these cancers are 
occurring) (14). Population-based Cancer Registries 
are considered the gold standard in human cancer 
epidemiology (14), moreover they are extremely im-
portant in accessing to mortality information needed 
for the calculation of survival rates screening and the 
assessment of treatment programs efficacy in re-
ducing cancer deaths. Currently, human cancer reg-
istries are regulated by law and their establishment 
and maintenance have been (and still are) complex 
and time-consuming (14). In Veterinary Medicine, 
cancer registries have unfortunately been sporadic, 
short-lived, and lacked communication and collabo-
ration (9, 14-16). Therefore, there is little up-to-date 
information available on the incidence of different 
types of cancer in companion animals anywhere in 
the world (9). Several initiatives to set up veterinary 
cancer registries have been developed since the ear-
ly 1960s (16), but numerous veterinary cancer reg-
istries have been discontinued for limited funding, 
for the non-mandatory nature of animal cancer case 
reporting, and for the serious issues in enumerating 
the background population (15). In recent years, we 
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are witnessing to a rising revived interest in veteri-
nary cancer registries and several initiatives have 
been taken for the activation and/or implementation 
of regional, national and international databases for 
animal cancer registration (9). 
The purpose of this review is to provide a brief 
overview of the current and active veterinary can-
cer registries, with a special focus on a novel web-
based cancer registration system implemented in 
the Department of Veterinary Medicine and ani-
mal production of Federico II University of Naples 
to support the Campania Animal Cancer Regional 
Registry in Italy and that was designed and con-
ceived as an integrated part of the regional Animal 
Cancer Registry. 

ANIMAL CANCER REGISTRIES: 
INTERNATIONAL STATE OF THE ART
The Vet Cancer Registry is an international, free, and 
web-based data collection point for confirmed vet-
erinary cancer cases that was initiated in 1994 with 
the development of the International Veterinary 
Brain Tumor Registry (VIBTR). This service is still ac-
tive and cases with confirmed diagnoses have been 
registered from all over the world (16). In the United 
States, the Veterinary Oncology Market Committee 
from the Veterinary Cancer Society (VCS) has recent-
ly started a collaboration with large national labora-
tories to establish incidence data for a variety of ne-
oplasms in pet animals (17). In 2013, the first Animal 
Cancer Registry in Latin America was created in Bra-
zil with the Sao Paulo Animal Cancer Registry (RCA-
SP) (18). The RCA-SP is a hospital- and web-based 
registry that provides clinicians with an electronic 
medical record system to collect and store pertinent 
cancer data connected to a central database (18). 
In 2020, the Latin American Society of Veterinary 
Oncology (SLOVET) intends to launch, with Portu-
guese platform Vet-OncoNet, the first Latin Ameri-
can Veterinary Cancer Registry (17). 
In November 2019, The University of Queensland 
established the ACARCinom network, the first Aus-
tralia-wide registry of animal cancers that will gen-
erate accessible datasets for identifying patterns 
and trends of cancers in animal using retrospec-
tive data from the Veterinary Laboratory Services 
(17). In Kenya, a collaborative work is ongoing with 
the human Kenya National Cancer Registry inves-
tigating cancers affecting humans and dogs in Nai-
robi (19).  

In the United Kingdom, a pathology-based animal 
tumor registry was set up within the Small Animal 
Veterinary Surveillance Network (SAVSNET) run by 
the University of Liverpool. The collected data de-
rive from anonymous general practice, electronic 
health records or diagnostic pathology reports and 
comprise both the tumor description (type and 
location) and the animal (breed, neutering status 
and veterinary practice postcode) (15). 

ANIMAL CANCER REGISTRIES: 
STATE OF THE ART IN EUROPE
In Norway, a cancer registration project was initiated 
for canine cancer in a defined geographical region in 
1990 (16). This registry collects, stores and reports 
information about the geographical distribution, re-
production status, nutritional status, prior hormonal 
treatment, and concurrent diseases and includes 
both malignant and benign neoplasms. In the past, 
the Registry originally provided free histopathologi-
cal evaluation to practitioners in the area when sub-
mitting cases for the registry, but in 1998 the register 
became a national register and free histopathology 
is no longer available for the practitioners (16).
In 2005, a new veterinary cancer registry was es-
tablished at the Royal Veterinary and Agricultural 
University in Denmark (Danish Veterinary Cancer 
Registry). Veterinarians voluntarily submit data to 
this web-based data compilation. It is an incidence 
registry, and inclusion of a case is based on clini-
cal information, cytology, diagnostic imaging and 
histopathology when available (16). In Portugal, a 
platform named Vet-OncoNet has been created in 
order to share information on companion animal 
tumors and, accordingly to One Health concept, 
to contribute to the research in prevention and 
therapy in animal and human oncology (20). This 
platform involves researchers from the depart-
ments of Population Studies, Veterinary Clinics, 
Pathology and Molecular Immunology at the Insti-
tuto de Ciências Biomédicas Abel Salazar (ICBAS) 
and the Department of Veterinary Public Health 
of the Instituto de Saúde Pública da Universidade 
do Porto (ISPUP). Vet-OncoNet is a replicable tri-
partite animal cancer database that uses business 
intelligence tools to optimize the process of cap-
turing, treating, and reporting animal cancer data 
to a national level in three interfaces: ACR (animal 
cancer registry, pathology-based), COR (clinical on-
cology registry, vet practice-based) and RFR (risk 
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tal Zooprophylactic Institute of Umbria and Marche 
(IZSUM) for diagnosis by double-blind reading and 
for data processing (22, 27). The same approach 
and methodology were implemented by Marche 
Region in 2015 (28). In 2013, Animal Cancer Registry 
started in both Sardinia and Sicily Regions (22). 

ANIMAL CANCER REGISTRY IN 
CAMPANIA REGION, ITALY
The area of Naples in Campania region, in Italy, is 
experiencing the dramatic consequences of more 
than two decades of extensive illegal dumping and 
burning of mixed waste of urban as well as industri-
al origin. The illegal and criminal practice of waste 
burning caused an international toxic-waste scan-
dal that sadly renamed the agricultural landscape of 
Italy’s Campania region as “Land of Fires”. In this sce-
nario, the potential risks for environmental, human 
and animal health prompted the Italian authorities 
to establish, in 2010, the Regional Centre for Veter-
inary Urban Hygiene (CRIUV) as the first example in 
Italy of integration and synergy among the veteri-
nary public health system (ASL), Zooprophylactic In-
stitute and Federico II University of Naples. The mis-
sion of the Centre is articulated in several activities 
aiming to develop strategies for the assessment of 
risk exposure to environmental pollution in animals 
and, subsequently, in human population. The CRI-
UV is the principal site of the Animal Cancer Registry 
in Campania region (29-31) and regulated its coop-
eration with the National Center for Veterinary and 
Comparative Oncology (CEROVEC).
The ACR of Campania region, in southern Italy, 
was established in 2011 by a regional law as a sur-
veillance and research unit within the CRIUV. The 
principal aims of Campania ACR are: 1) to collect 
data and estimate companion animals’ cancer in-
cidence on the whole regional territory, 2) under-
stand the natural history of cancer occurrence in 
pet animals, and 3) eventually compare animal and 
human cancer incidence data.
Campania ACR aims to be a Population-based 
Cancer Registry at least for canine tumors; since 
registration of dog is mandatory and official de-
mographic registry of the canine population estab-
lished in the Campania region is used as primary 
source to estimate the amount of the canine popu-
lation. To date, the total number of dogs registered 
in Campania is 1.287.747 (32) which represent 
1/4 of the human population that an estimated 

factor registry, owner-based) (20). Furthermore, 
being aware of the role of animals within the fami-
ly and as possible sentinels of environmental risks 
to cancer in humans, the network built an interface 
(Pet-OncoNet) dedicated to owners and a database 
(RFR) that receives information regarding pets and 
owners’ daily habits (20).
In Spain, the first national pet cancer registry pro-
ject is currently being constructed at the School of 
Veterinary Sciences of the University of Las Palmas 
de Gran Canaria (17).
The Swiss Canine Cancer Registry comprises diag-
nostic records of dogs provided by 3 veterinary di-
agnostic laboratories in Switzerland (the Vetsuisse 
Faculty Institute for Veterinary Pathology Zürich, 
the Vetsuisse Faculty Institute for Animal Pathology 
Bern, and the Zyto/Histo Diagnostik private veteri-
nary diagnostic laboratory) (16). The canine popu-
lation data originated from the Swiss animal regis-
tration database Animal Identity Service ANIS; the 
registration of resident dogs and the deregistration 
in case of death or permanently leaving Switzer-
land has been mandatory since 2007 (17, 21). 

ANIMAL CANCER REGISTRIES: 
STATE OF THE ART IN ITALY
In Italy, the Animal Tumor Registry (ATR) has been 
an increasing reality throughout the national terri-
tory (22). The first Registry was established in the 
province of Genoa in 2008 (23), but twelve active 
ATRs are now officially identified, distributed be-
tween northern and southern Italy and operating 
in limited territorial areas and coordinated by the 
Veterinary and Comparative Oncology Reference 
Center (CE.R.O.VE.C.) of the Genoa section of the 
Experimental Zooprophylactic Institute of Pied-
mont, Liguria, Valle d’Aosta and Genoa. Animal 
Cancer Registry of the provinces of Venice and Vi-
cenza of the Veneto Region started in 2005 (24). In 
2017, incidence data were obtained in Piedmont, a 
well-delimited geographical area in northwest Italy 
(25). The RTA of Rome has been active since 2009, 
through current research projects of the IZS Lazio 
and Tuscany (IZSLT) in the field of oncology and en-
vironmental epidemiology, carried out on pilot are-
as in the province of Rome. From 2018, all Lazio Re-
gion was involved (26). In 2014, the Umbria Region 
activated the Animal Cancer Registry that involve 
veterinarians, the Department of Veterinary Medi-
cine of the University of Perugia and the Experimen-
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5.624.420 people in Campania (33). The strategies 
to prevent possible biases related to failure to 
comply with the registration obligation and failure 
to notify deaths are not yet put in place, therefore 
the accuracy of the registration remains uncertain.
Campania ACR recognizes two reference veterinary 
anatomic pathology laboratories for data collection, 
namely the anatomic pathology laboratory of the 
Department of Veterinary Medicine and Animal Pro-
duction of Federico II University of Naples and the 
laboratory of the Istituto Zooprofilattico Sperimen-
tale del Mezzogiorno based in Campania Region.
Campania ACR is supported by public funds that 
allow to provide discount for cytological and histo-
pathological evaluation to veterinary practitioners 
and veterinary laboratories working in the registry’s 
interest areas. Moreover, all veterinary practitioners 
in Campania region are constantly informed about 
the ACR activities by informative campaigns and con-
tinuing education courses promoted by veterinary 
public health services and veterinary professional 
associations. All veterinary practitioners are invited 
to submit any suspected neoplasm from animals liv-
ing in Campania region. A standardized sample sub-
mission form is specifically designed for the registra-
tion of tumor cases and is available on the website 
of the two reference laboratories. The sample sub-
mission form has blank fields to fill with animal spe-
cific information including species, age, sex, breed, 
neutered/spayed status, and identification number. 
Residence address of the owner is also included. Tu-
mor data include the tissue, organ and anatomical 
site, number of samples (number of slides in case 
of cytology) and the type of biopsy, date of excision, 
clinical stadiation of the tumor and any related and 
relevant historical and clinical information. Forma-
lin fixed samples are routinely processed, paraffin 
embedded and stained with Haematoxylin and Eo-
sin (HE) for histological examination. Immunohisto-
chemistry is also performed in case of poorly differ-
entiated neoplasm. Tumors are classified according 
to the most recent available classification systems 
of tumors of domestic animals and coded accord-
ing to the World Health Organization’s International 
Classification of Disease for Oncology (ICD-O) (9) to 
eventually facilitate comparisons with existing hu-
man and animal cancer registries. This kind of clas-
sification and coding is used by Campania ACR and 
other regional ACR and it is the same used in human 
medicine according to WHO rules.
In 2020, a web-based database system (Piatta-
forma myClinical) was set up for the Diagnostic 

Service of Pathology and Animal Health (DIPSA) 
of the Department of Veterinary Medicine in Na-
ples, Italy and implemented with specific features 
that permit the communication among veterinary 
practitioners and pathologists. The database was 
designed for the collection and management of 
information regarding animal cancer patients in 
Campania; the database was also integrated with 
a quality-control based data recording that as-
signs each new case its own code (ID number), 
thus avoiding duplicating case registrations. Infor-
mation including species, breed, age, topographic 
localization of the tumor, clinical and histological 
characteristics of cancer can be systematically re-
corded, collected and consequently used for epide-
miological analysis. Importantly, the pathologists 
that analyze the samples have the possibility to 
insert a morphological diagnosis and to categorize 
the neoplasms using the last recognized classifica-
tion system easily and directly for canine tumors 
associated to the last edition of the International 
Classification of disease for Oncology (ICD-O) (9). 
Furthermore, the database is connected to a geo-
graphic information system (GIS) that permits the 
creation of maps providing a spatial distribution 
of neoplastic diseases. The same web-based data-
base is currently used to collect and store informa-
tion of cancer animal patients from Molise (since 
2020) (34) providing and sharing data to its respec-
tive regional animal cancer registry. In our opinion, 
the herein described platform has multiple appli-
cations and can be potentially used to compare 
animal cancer data and human cancer data laying 
the fundamentals for a substantial advance in the 
study of veterinary comparative oncology. Record-
ed information can be used for the implementa-
tion of the Regional Cancer Registry, for a constant 
evaluation of the frequency, the incidence and/or 
the prevalence of cancer cases in pets and to com-
pare data with human cancer registries. 

PIATTAFORMA myClinical: DATA 
COLLECTED IN TWO YEARS 
ACTIVITY (2020-2022)
Based on data collected so far and only using 
those case reports for which at least some essen-
tial information (species, breed, age, sex and neu-
tered/spayed status, topography, and morpholog-
ical diagnosis) are available, frequencies of tumor 
topographies and main morphological diagnosis 
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diagnosis and 381 (11%) are cytological diagnosis. 
Regarding the species, 2941(89 %) neoplasms are 
from dogs, 345 neoplasms (10%) are from cats and 
32 (1%) neoplasms are from other species (ham-
ster, horse, and rabbit). Most of the dogs are fe-
male (55%) and most of males (90%) and females 
(67%) are not neutered/spayed (Figure 1a). 1264 
dogs (43%) are mixed breed, and the most fre-
quent breeds are Labrador retriever (4.8%, n. 141), 
German shepherd (4.2%, n. 123) and Boxer (2.6%, 
n. 76) (Figure 1b). The most represented age range 
are between 8 and 11 years for female dogs and 
10-13 y for male dogs (Figure 1c and d). The mean 
age at first diagnosis is similar in both sexes, with 
small differences in neutering status and cancer 
behavior: neutered/spayed dogs were slightly old-
er at first diagnosis than entire ones, and malig-
nant tumors were firstly diagnosed in slightly older 
dogs (Table 1). 
Malignant tumors represent 78% of the total cases 
collected in cat (N = 269) and 54% of the total cas-
es collected in dog (n = 1588) (Figure 2a). Epithe-
lial (56%), and mesenchymal (30%) tumors are the 
most represented tumors in dogs, whereas epithe-
lial tumors (65%) and hematopoietic tumors (20%) 
are the most frequent in cat (Figure 2b). Malignant 
tumors represent 78% of the total cases collected 
in cat (N = 269) and 54% of the total cases collect-

are described, considering age, breed and sex. 
Seven age classes are defined (0-3 years, 4-5 years, 
6-7 years, 8-9 years, 10-11 years, 12-13 years, and 
14 years and more) while breeds are distinct in 
purebred and not purebred. A declaration of one 
breed was accepted as reported, while a declara-
tion comprising two breeds (i.e., shepherd-cross, 
or shepherd-boxer-cross) was categorized as not 
purebred. To investigate malignancy, each tumor 
group was divided into benign (behavior code 
0-2) and malignant (behavior code 3-9) according 
to the ICD-O classification (9). When one animal 
is diagnosed with more than one tumor type or 
location, these are collected as separate events. 
This descriptive analysis of data takes into con-
sideration age at diagnosis, sex, neutered/spayed 
status, tumor location and morphological diagno-
sis. In the absence of suitable denominators, the 
proportion of cases for a specific category of the 
tumor over the total number of the tumors (e.g., 
the number of malignant mammary tumors over 
the total number of malignant tumors) is evalu-
ated and expressed as a percentage of all tum-
ors. Also, some comparisons between groups are 
made. From January 2020 to October 2022 DIPSA 
database collected 5740 histologic and cytologic 
diagnosis of which 3318 resulted to be neoplastic 
diagnosis; specifically, 2937 (89%) are histological 
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nant and benign neoplasms the most involved or-
gan system is represented by skin and soft tissue, 
followed by mammary gland, genital tract, alimen-
tary and hemopoietic systems (Figure 2d). 

CONCLUSIONS
Cancer is one of the leading causes of death and 
illness in human population and it is considered as 
the most significant global public health issue of 
the 21st century. In recent years, it has been doc-
umented a concerning increase of cancer patients 
also in companion animals with over 4.2 million 
dogs diagnosed with cancer annually in USA, 15 to 
30% of which die (35). A better quality of veterinary 
medical care and the improvement of diagnostic 
tools in veterinary medicine may have partially in-

ed in dog (n = 1588). In dogs most of the malignant 
tumors occur in female (58%). Related to the total 
canine population, female dogs develop a malig-
nant tumor in 31% of cases compared with 23% of 
male dogs. Spayed female dog develop a malignant 
tumor in 20% of cases compared with not spayed 
female dog that develop malignant tumors in 39% 
of cases. The same is observed in male dogs where 
neutered animals develop malignant tumors in 13% 
of cases compared with not neutered male dogs 
that develop malignant tumors in 38% of cases. Skin 
and soft tissue (40%) and mammary gland (30%) are 
the most frequent location of malignant tumors in 
the canine population followed by alimentary tract 
(12%) and hemopoietic system (7%) in male dog, 
whereas mammary gland (30%) and skin (36%) are 
the most frequent location of malignant tumors in 
female dogs (Figure 2c). Considering both malig-

 Table I. Mean age at first diagnosis by sex, neutering status, and tumour behaviour.

SEX AND NEUTERING STATUS MEAN AGE AT DIAGNOSIS 
(YEARS) - BENIGN

MEAN AGE AT DIAGNOSIS 
(YEARS) - MALIGNANT

Female, spayed 8.2 9.5

Female, not spayed 8.3 9.2

Male, neutered 8.8 9.8

Male, not neutered 9 9.5

dog
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of benign and malignant tumor diagnosis in dogs and cats; (b) distribution of tumors in dogs and cats according to histological type; (c) distribution 
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curately defines the site of origin of the neoplasm 
in most cases; hence, topography code should be 
assigned based on what pathologist states in mor-
phological diagnosis as indicated for human can-
cer registries. Despite these limitations this system 
has many resources. The constant education and 
the well-coordinated work among practitioners, 
pathologists and computer scientists will improve 
data collection and uniformity to allow feasible data 
sharing and will actively contribute to build a true 
animal PBCR. As already mentioned above, validity, 
completeness, and comparability of data collected 
in cancer registry are a pivotal issue. Therefore, in-
itiatives aimed to create a consensus and to pro-
mote establishment of standardized methods for 
animal cancer reporting and registration should be 
supported worldwide. However, data obtained for 
veterinary epidemiological studies must be wisely 
and accurately collected and standardized to create 
an integrated system of permanent epidemiological 
cancer surveillance in animals and subsequently in 
humans. Based on these premises, Animal Cancer 
Registries are a fundamental and necessary instru-
ment for the detection of neoplastic incidence in 
an animal population, to evaluate neoplasm trend 
assessments, to plan interventions and to compare 
data with those obtained from human studies in a 
One Health approach.
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fluenced these increasing numbers, but the role of 
environmental conditions to animal health is not 
to be underestimated. It is nowadays widely rec-
ognized that animals can play an important role of 
sentinel towards environmental risk factors both 
for the shorter biological cycle and for the lower 
“dose” required; moreover, veterinary epidemio-
logic studies have several advantages such as low-
er costs and greater ease of obtaining tissue and 
necropsy data (2, 7). 
The data presented in this work represent a pre-
liminary description of data collected in a short 
time but in a period of revamped interest for can-
cer registry and data collection, as evidenced by 
an increased number of publications in this field.  
Incompleteness or inaccuracy of some data com-
promise a correct interpretation and attempts of 
speculation about possible correlations. Among 
the measures of validity, there is the proportion of 
missing values for significant variables such as age 
at diagnosis, sex, or site of the tumors (36). In our 
institution the most frequently missing data are 
those related to municipality of residence of the 
animals that hampers any possible consideration 
about geographical distribution of tumors. Other 
data that are often incomplete are those related 
to sexual condition and age. Samples with missing 
data are most often those from private laborato-
ries while when samples are sent by practitioners, 
data are usually complete. It is understandable that 
some information is lost during the intermediate 
step especially if it is carried out by a structure that 
has no direct relationship with animals and owners. 
Moreover, until two years ago the sample registra-
tion procedure has always been manual with sam-
ples accompanied by paper case-report format. 
Since this makes easy to lose information, in 2020 
a web-based system has been developed and intro-
duced. In this system the presence of mandatory 
fields facilitates a more complete data collection. 
Currently sample registration process is based on 
a hybrid system where some laboratories or veter-
inary practitioners have access to the web-based 
tumor registration system while others still use the 
paper format, and this explains why many data are 
often lacking. Another limitation of this system is 
that topographical code is assigned at the time of 
registration, based on information provided in case 
history. This introduces a bias in collecting data 
from involved anatomical sites increasing the num-
ber of topography codes related to ill-defined sites. 
This happens because morphological diagnosis ac-



22

Vol. 3(1), 14-23, 2023

9.	 Pinello K, Baldassarre V, Steiger K, Paciello O, 
Pires I, Laufer-Amorim R. Vet-ICD-O-Canine-1, 
a System for Coding Canine Neoplasms Based 
on the Human ICD-O-3.2. Cancers (Basel). 
2022;14(6):1529. doi: 10.3390/cancers14061529. 

10.	 Rombolà P, Battisti S, Scaramozzino P. Biomon-
itoraggio animale e microinquinanti in san-
ità pubblica--rassegna bibliografica [Animal 
biomonitoring and micropollutants in public 
health-review]. Epidemiol Prev. 2012;36(5 Sup-
pl 4):5-14. Italian. PMID: 23139184.

11.	 IARC. The Global Initiative for Cancer Registry 
Development. Available from: https://gicr.iarc.
fr/. Accessed: Oct 26, 2021. 

12.	 Union for International Cancer Control. Cancer 
Registries. Why, what and how? 2013. Availa-
ble from: https://www.uicc.org/sites/main/files/
atoms/files/UICC%20Cancer%20Registries%20
why%20what%20how.pdf. Accessed: Feb 6, 2023. 

13.	 Cancer registration: principles and methods. 
IARC Sci Publ. 1991;(95):1-288. ISBN: 978-92-
832-1195-2. 

14.	 Nødtvedt A, Berke O, Bonnett BN, Brønden 
L. Current status of canine cancer registra-
tion - report from an international workshop. 
Vet Comp Oncol. 2012;10(2):95-101. doi: 
10.1111/j.1476-5829.2011.00279.x. 

15.	 Rodríguez J, Killick DR, Ressel L, Espinosa de Los 
Monteros A, Santana A, Beck S, et al. A text-min-
ing based analysis of 100,000 tumors affect-
ing dogs and cats in the United Kingdom. Sci 
Data. 2021;8(1):266. doi: 10.1038/s41597-021-
01039-x. 

16.	 Brønden LB, Flagstad A, Kristensen AT. Veteri-
nary cancer registries in companion animal can-
cer: a review. Vet Comp Oncol. 2007;5(3):133-
44. doi: 10.1111/j.1476-5829.2007.00126.x. 

17.	 Pinello KC, Queiroga FLPG, de Matos A, San-
tos A, Ribeiro JN, Guscetti F, et al. The Global 
Initiative for Veterinary Cancer Surveillance 
(GIVCS): Report of the first meeting and future 
perspectives. Vet Comp Oncol. 2020;18(2):141-
142. doi: 10.1111/vco.12577. 

18.	 Tedardi MV, Veneziano DB, Kimura KC, Pe-
dra-Mendonça P, Biondi LR, Grandi F, et al. Sao 
Paulo Animal Cancer Registry, the first in Latin 
America. Vet Comp Oncol. 2015;13(2):154-5. 
doi: 10.1111/vco.12133. 

19.	 Momanyi NK, Korir RA, Mutiga RE. One Health 
and cancer: a comparative study of human 
and canine cancers in Nairobi. Int J One Health. 
2016 2:42-57. doi: 10.14202/IJOH.2016.42-57. 

Animal studies  
N/A.

Publication ethics 

Plagiarism 
This is a review article and all original studies are 
cited as appropriate. 

Data falsification and fabrication 
The contents of the article are original and any 
overlaps with other articles are by the Authors 
themselves and appropriately cited.

REFERENCES

1.	 Carbone M, Adusumilli PS, Alexander HR Jr, 
Baas P, Bardelli F, Bononi A, et al. Mesotheli-
oma: Scientific clues for prevention, diagnosis, 
and therapy. CA Cancer J Clin. 2019;69(5):402-
29. doi: 10.3322/caac.21572. 

2.	 Reif JS. Animal sentinels for environmental and 
public health. Public Health Rep. 2011;126(Sup-
pl 1):50-7. doi: 10.1177/00333549111260S108. 

3.	 Pinello K, Pires I, Castro AF, Carvalho PT, Santos 
A, de Matos A, et al. Cross Species Analysis and 
Comparison of Tumors in Dogs and Cats, by 
Age, Sex, Topography and Main Morphologies. 
Data from Vet-OncoNet. Vet Sci. 2022;9(4):167. 
doi: 10.3390/vetsci9040167. 

4.	 Carson R. Silent Spring. Houghton Mifflin, US; 1962.
5.	 van der Schalie WH, Gardner HS Jr, Bantle 

JA, De Rosa CT, Finch RA, Reif JS, et al. Ani-
mals as sentinels of human health hazards 
of environmental chemicals. Environ Health 
Perspect. 1999;107(4):309-15. doi: 10.1289/
ehp.99107309. 

6.	 LeBlanc AK, Mazcko CN. Improving human 
cancer therapy through the evaluation of pet 
dogs. Nat Rev Cancer. 2020;20(12):727-42. doi: 
10.1038/s41568-020-0297-3. 

7.	 Rabinowitz P, Scotch M, Conti L. Human and 
animal sentinels for shared health risks. Vet 
Ital. 2009;45(1):23-4. Available from: https://
www.izs.it/vet_italiana/2009/45_1/23.pdf. Ac-
cessed: Feb 6, 2023. 

8.	 Schmidt PL. Companion animals as sentinels 
for public health. Vet Clin North Am Small 
Anim Pract. 2009;39(2):241-50. doi: 10.1016/j.
cvsm.2008.10.010. 



23

Vol. 3(1), 14-23, 2023

es in humans. 1st-2nd April 2022 GIVCS - Global 
Initiative for Veterinary Cancer Surveillance. 

27.	 Regione Umbria. Deliberazione della Giunta Re-
gionale n. 464 del 20 maggio 2013 “Istituzione del 
Registro Tumori Animali della Regione Umbria”. 

28.	 Deliberazione della Giunta Regionale n. 627del 
3 agosto 2015. 

29.	 Delibera della Giunta Regionale n. 867 del 14 
dicembre 2010. 

30.	 Legge regionale n. 19 del 10 luglio 2012, “Istituz-
ione del registro tumori di popolazione della re-
gione Campania”. 

31.	 Legge regionale n. 3.  dell’11 aprile 2019, “Dis-
posizioni volte a promuovere e a tutelare il ris-
petto ed il benessere degli animali d’affezione 
e a prevenire il randagismo”.

32.	 Available from: https://anag.gisacampania.it/. Last 
update: Jan 19, 2023 at 01:32. Accessed: Feb 6, 2023. 

33.	 Available from: http://dati.istat.it/Index.aspx-
?QueryId=18563. Accessed: Feb 6, 2023. 

34.	 Deliberazione del Direttore Generale n. 1322 
del 12 dicembre 2018, “Progetto pilota per 
l’istituzione del Registro Tumori Animali nella 
Regione Molise – Protocollo di intesa con l’Uni-
versità degli Studi di Napoli “Federico II” – Di-
partimento di Medicina Veterinaria”.

35.	 Schiffman JD, Breen M. Comparative oncolo-
gy: what dogs and other species can teach us 
about humans with cancer. Philos Trans R Soc 
Lond B Biol Sci. 2015;370(1673):20140231. doi: 
10.1098/rstb.2014.0231. 

36.	 Donnelly C, Cairnduff V, Chen JJ, Kearney T, Fitz-
patrick D, Fox C, et al. The completeness and 
timeliness of cancer registration and the im-
plications for measuring cancer burden. Can-
cer Epidemiol. 2017;49:101-7. doi: 10.1016/j.
canep.2017.05.007. 

20.	 Pinello K, Pires I, Castro AF, Carvalho PT, Santos 
A, de Matos A, et al. Vet-OncoNet: Developing 
a Network of Veterinary Oncology and Report-
ing a Pioneering Portuguese Experience. Vet 
Sci. 2022;9(2):72. doi: 10.3390/vetsci9020072. 

21.	 Boo G, Leyk S, Brunsdon C, Graf R, Pospischil A, 
Fabrikant SI. The importance of regional mod-
els in assessing canine cancer incidences in 
Switzerland. PLoS One. 2018;13(4):e0195970. 
doi: 10.1371/journal.pone.0195970. 

22.	 Manuali E, Morgante RA, Maresca C, Leonardi 
L, Purificato I, Giaimo MD, et al. A web-based 
tumor registration system for a regional Ca-
nine Cancer Registry in Umbria, central Italy. 
Ann Ist Super Sanità. 2019;55(4):357-62. doi: 
10.4415/ANN_19_04_09. 

23.	 Merlo DF, Rossi L, Pellegrino C, Ceppi M, Cardel-
lino U, Capurro C, et al. Cancer incidence in pet 
dogs: findings of the Animal Tumor Registry of 
Genoa, Italy. J Vet Intern Med. 2008;22(4):976-
84. doi: 10.1111/j.1939-1676.2008.0133.x. 

24.	 Vascellari M, Baioni E, Ru G, Carminato A, Mu-
tinelli F. Animal tumor registry of two provinc-
es in northern Italy: incidence of spontaneous 
tumors in dogs and cats. BMC Vet Res. 2009; 
5:39. doi: 10.1186/1746-6148-5-39. 

25.	 Baioni E, Scanziani E, Vincenti MC, Leschiera M, 
Bozzetta E, Pezzolato M, et al. Estimating ca-
nine cancer incidence: findings from a popula-
tion-based tumour registry in northwestern It-
aly. BMC Vet Res. 2017;13(1):203. doi: 10.1186/
s12917-017-1126-0. 

26.	 Carnio A, Cocumelli C, Scaramozzino P, Carvelli 
A, Galietta V, Raso C, et al. The Animal Tumour 
Registry of Lazio region (Italy): work in pro-
gress. 3rd GIVCS Virtual Conference. Compan-
ion animals as sentinels for disease occurrenc-


