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Abstract

Introduction: Zoonoses represent 75% of emerging diseas-
es. These diseases pose a permanent threat to human health
and well-being and have the potential to become increas-
ingly frequent due to habitat degradation; land-use chang-
es; and increased global mobility of humans, animals, and
animal products. The objective of this study was to investi-
gate the impact ten zoonoses (brucellosis, cysticercosis,
echinococcosis, leishmaniasis, leptospirosis, Lyme disease,
rabies, toxoplasmosis, trichinellosis, and West Nile fever) had
on human hospitalizations between 2002 and 2016 in Portu-
guese National Health Service hospitals. Material and Meth-
ods: A retrospective nationwide study was conducted using
hospitalization records gathered by Administracao Central
do Sistema de Saude from all Portuguese public hospitals.
Results: Between 2002 and 2016, zoonoses caused 181,741
hospitalizations, a total number of hospitalization days of
2,033,125, and 10,611 deaths. The ten studied zoonoses

caused 5,183 hospitalizations, 71,548 hospitalization days,
and 176 deaths. All, except Lyme disease, showed a trend of
decreasing numbers of hospitalizations. Discussion and
Conclusion: The impact of each zoonosis in hospitalized pa-
tients regarding their age, sex, the severity of disease, and
region can be attributed to the specific characteristics of
each disease, regarding means of infection, pathogenicity,
and geographic distribution. Hospitalizations caused by
zoonoses have declined since the beginning of the century
in Portugal. They still represent, however, relevant impacts
on Public Health. The promotion of trans professional coop-
eration guided by One Health principles will further aid in
the control of these important diseases.
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Resumo

Introducdo: As zoonoses representam 75% das doencas
emergentes. Estas doencgas sdo uma ameaca permanente
a saude e bem-estar humanos, e tém o potencial de se
tornar cada vez mais frequentes devido a degradacédo de
habitats, alteracao de utilizacdo das terras, e aumento da
mobilidade global de pessoas, animais e produtos ani-
mais. O objetivo deste estudo foi investigar o impacto de
dez zoonoses (brucelose, cisticercose, equinococose,
leishmaniose, leptospirose, doenca de Lyme, raiva, toxo-
plasmose, triquinelose e febre do Nilo Ocidental) nos in-
ternamentos em hospitais do Servico Nacional de Saude
portugués entre 2002 e 2016. Material e Métodos: Foi
feito um estudo retrospetivo a nivel nacional, utilizando
os registos colhidos pela Administracao Central do Siste-
ma de Saude (ACSS) relativamente a todos os interna-
mentos em hospitais publicos portugueses. Resultados:
Entre 2002 e 2016, as zoonoses provocaram 181 741 inter-
namentos, um total de 2 033 125 dias de internamento e
10 611 Obitos. As dez zoonoses estudadas provocaram
5183 internamentos, 71 548 dias de internamento e 176
6bitos. Todas elas, exceto a doenga de Lyme, apresenta-
ram uma tendéncia de diminuicao do nimero de interna-
mentos. Discussdo e Conclusdo: O impacto de cada zoo-
nose nos doentes hospitalizados em relagcdo a idade, sexo,
gravidade e regiao, pode ser atribuido as caracteristicas
especificas de cada doenca, nomeadamente ao modo de
infecdo, patogenicidade e distribuicdo geografica. Os in-
ternamentos causados por zoonoses tém diminuido des-
de o inicio do século em Portugal. Estas ainda represen-
tam, no entanto, impactos relevantes para a Saude Publi-
ca. A promogdo de cooperacao multidisciplinar guiada
pelos principios One Health ira promover um maior con-
trolo destas doencas no futuro.

© 2022 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

It is estimated that around 62% of the known human
pathogens have an animal origin [1] and that 75% of
emerging human diseases since the second half of the
20th century have originated in animals [2]. Diseases or
infections transmitted between vertebrates and humans
are called zoonoses, and these can be caused by bacteria,
viruses, fungi, or parasites [3]. This transmission is made
possible through contact between humans and animals,
whether it occurs at home, on farms, in zoological parks,
in nature, markets, or through the handling and ingestion
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of animal products without adequate hygienic and sani-
tary care [4]. The conversion of wild habitats into agricul-
tural fields and pasture enables the contact between wild-
life and livestock, increasing the likelihood of pathogen
transmission; these pathogens then have a greater chance
of being transmitted to humans [5]. The increased global
movement of humans, animals, and animal products has
also contributed to the spread of established and emerg-
ing zoonoses [6]. Some zoonoses have the potential to
evolve into epidemics and pandemics, with impacts on
the health of millions of people difficult to completely
grasp [7]. These diseases are also impactful in economic
terms: combined, bovine spongiform encephalopathy
(BSE), severe acute respiratory syndrome (SARS), and in-
fections caused by the HIN1 and H5N1 subtypes of influ-
enza A have caused an estimated direct global economic
impact of 20 billion United States Dollars and 200 billion
United States Dollars in indirect losses [8].

The permanent threat to health and well-being posed
by diseases capable of transposing the human-animal
barrier is even clearer in the period in which we current-
ly live, under the restrictions to normal life imposed by
the COVID-19 (Coronavirus disease 2019) pandemic. It
is important to recognize, however, that it is not only zoo-
noses with the potential to reach pandemic proportions
that should be the target of research and policymaking.
Diseases such as rabies, tuberculosis, brucellosis, and
echinococcosis are responsible for high mortality and
morbidities, especially in socioeconomically disadvan-
taged populations [8]. Several zoonoses have the human-
to-human route of transmission as the most relevant
means of spreading, as is the case in both the current se-
vere acute respiratory syndrome Coronavirus 2 and in the
two previous influenza A virus pandemics. Human-to-
human transmission is also the most important pathway
for the spread of tuberculosis, with only 1.4% of human
cases having a zoonotic origin [9].

In the 1960s, the complementarity between human
and veterinary medicines was recognized under the con-
cept of One Medicine, with the implication that the inter-
disciplinary exchange of information between the two
disciplines was key to their development [10]. From this
initial idea, a broader concept of One Health emerged,
framing the interdependence of Animal and Human
Health with the Environment that surrounds them [11].
These concepts lack further implementation in Portugal.
In addition to medical doctors and other professionals
working directly in human health, veterinarians and es-
pecially the Official Veterinary Services are key figures in
the defense of Public Health. Collaboration between phy-
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sicians and veterinarians is essential, with professionals
from both areas having crucial roles in the interdisciplin-
ary network working toward a healthy and stable Hu-
man-Animal-Environment Interface. These include cre-
ating disease prevention, control, and eradication proto-
cols; epidemiological vigilance networks; informing
governmental policy; and promoting communication be-
tween local, national, and international stakeholders.

We set out to investigate and characterize the hospital-
izations in Portuguese National Health Service (NHS)
hospitals caused by zoonoses in which the animal-human
transmission route is the most relevant: brucellosis, cys-
ticercosis, echinococcosis, leishmaniasis, leptospirosis,
Lyme disease, rabies, toxoplasmosis, trichinellosis, and
West Nile fever. All of these, except for cysticercosis and
toxoplasmosis, are Mandatory Notification Diseases. A
better understanding of the hospitalizations caused by
these zoonoses will allow for the enhancement of infor-
mation available to decision-makers, and enable the de-
velopment of new and better global health policies by the
official health services.

Objectives

The severity of diseases caused by zoonotic infections
in humans is variable. The main contribution of this
study is the promotion of a better understanding of the
evolution of zoonotic diseases that manifest critically in
humans - requiring hospital admissions — in 21st century

Portugal. The specific objectives were as follows:

1. Characterize the hospitalizations caused by zoonoses
between 2002 and 2016 regarding gender, age, year,
length of stay, region, and mortality.

2. Characterize the hospitalizations that had one of the
selected zoonoses (brucellosis, cysticercosis, echino-
coccosis, leishmaniasis, leptospirosis, Lyme disease,
rabies, toxoplasmosis, trichinellosis, and West Nile fe-
ver) as the main cause of admission, regarding gender,
age, year, length of stay, region, and mortality.

Materials and Methods

A retrospective nationwide study was conducted using a data-
base that gathers hospitalization information from all Portuguese
public hospitals, obtained from Administracao Central do Sistema
de Saude (ACSS). Data from 2002 to 2016 regarding the year of
hospitalization, hospital, gender, date of birth, district, council and
municipality of residence, date of hospitalization, date of dis-
charge, length of stay, outcome, and the 20 variables that codified
different diagnoses made in each patient were analyzed. Each entry
corresponds to hospital admission, which means that a single pa-
tient can be considered multiple times if he/she has been hospital-
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Hospitalizations with a zoonosis
as one of the diagnoses
(n = 881,345)
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Hospitalizations with a zoonosis
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Y

Hospitalizations caused by the
selected zoonoses*
(n=5,183)

Fig. 1. Sample flowchart. *Selected zoonoses were brucellosis, cys-
ticercosis, echinococcosis, leishmaniasis, leptospirosis, Lyme dis-
ease, rabies, toxoplasmosis, trichinellosis, and West Nile fever.

ized more than once. Diagnoses are coded by trained medical doc-
tors using the International Classification of Diseases — 9th Revi-
sion. The database is frequently audited by external referees,
ensuring high standards, and identifying and correcting existing
errors. The data are anonymized. The period from 2002 to 2016
corresponds to the years in which the data were already validated
by ACSS.

Age was categorized into 10 classes (<10, 10-17, 18-25, 26-35,
36-45,46-55, 56-65, 66-75, 76-85, and >85), and the country was
geographically organized using Nomenclature of Territorial Units
for Statistics II (NUTS 1I) regions — Alentejo, Algarve, Area Met-
ropolitana de Lisboa, Centro, Norte, Madeira, and Agores. To
characterize the hospitalizations recorded between 2002 and 2016,
hospitalizations in which at least one zoonosis was registered as a
diagnosis were selected from the initial 14,507,367. This first selec-
tion resulted in a database with 881,345 entries. Within these, we
selected those in which the main cause of admission was a zoono-
sis, resulting in 181,741 records. To focus the study on diseases in
which the animal-human route of transmission is the most sig-
nificant, hospitalizations caused by the following zoonoses were
selected: brucellosis, cysticercosis, echinococcosis, leishmaniasis,
leptospirosis, Lyme disease, rabies, toxoplasmosis, trichinellosis,
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Table 1. Diagnoses with the greatest

number of hospitalizations ICD-9-CM code Diagnosis Hospitalizations, n
001-0093 Gastrointestinal infections 75,222
035 Erysipelas 24,381
010-01896 Tuberculosis 23,993
038-0389 (03842) Septicemia (of which by Escherichia coli) 18,967 (6,820)
080-0839 Rickettsioses 7,489
ICD-9, International Classification of Diseases — 9th Revision.
Table 2. Summary of hospitalizations’ characteristics
Notified cases,* Hospitalizations, Male, Female, Age, years Length of stay, Deaths,
n n % % (mean = SD) days (mean +SD) %
Echinococcosis 91 1,285 45.6 54.4 53.9+18.2 11.7£13.7 2.1
Leptospirosis 675 1,124 72.2 27.8 57.2+£16.0 124+13.8 6
Brucellosis 1,333 924 64.2 358 47.2421.2 14.2+14.4 0.9
Toxoplasmosis N/A 607 67 33 40.6+14.3 20.4+21.3 9.4
Leishmaniasis 178 525 65.1 349 30.2+£25.7 15.5£18.6 23
Cysticercosis N/A 456 57.7 423 37.7£19.8 11+£11.6 0.4
Lyme disease 102 248 46.8 53.2 43.9+19.2 14.8+18.9 0.4
Trichinellosis 0 7 57.1 42.9 37.0£21.2 13.0+£16.2 0.0
West Nile fever 4 4 75 25 40.0+£34.1 13.0£12.5 0.0
Rabies 1 3 0% 100% 43.0+2.9 6.0+9.5 333

* Cases notified to Direcdo-Geral da Saude (DGS 2006, 2010, 2013, 2016).

and West Nile fever. This selection resulted from the final database
with a total of 5,183 hospitalizations (shown in Fig. 1). This selec-
tion excluded diseases in which the human infection may have had
an origin other than animals, namely tuberculosis, Creutzfeldt-
Jakob disease, and influenza.

For each of the selected diseases, presented by descending order
of several hospitalizations, we performed a descriptive character-
ization of hospitalizations by year, evaluating the absolute and rel-
ative frequencies stratified by sex, age group, duration of hospital-
ization, NUTS II, and district of residence. For the NUTS II and
districts with a mean hospitalization percentage greater than four
times that of the remaining areas, we investigated the most affect-
ed counties. Due to the reduced number of hospitalizations caused
by rabies, trichinellosis, and West Nile fever, all of which with less
than 10, a detailed descriptive analysis was not carried out.

To provide more contextualized analyses considering different
population dimensions, absolute frequencies per million inhabit-
ants were computed by region. The populational information used
was gathered from Census 2011, provided by the National Institute
of Statistics, determining the number of inhabitants in each area
(NUTS II or district). The number of hospitalizations per region
was divided by population size in each area and then multiplied by
1,000,000.

The analysis was accompanied by a graphical exploration that
enabled the evaluation of case fluctuations throughout the years
for each variable, as well as the overall monthly hospitalization in-
cidence. Every analysis was performed using the program R -
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RStudio Version 1.2.5033 Interface © 2009-2019 RStudio, Inc.
Presented maps were created with ArcGIS Pro Version 2.5 © 2020
ESRI, Inc.

Results

Between 2002 and 2016, 14,507,367 hospitalizations
were registered in mainland Portugal’s NHS hospitals.
Zoonoses were registered as the main cause of admission
181,741 times (1.25% of the total hospitalizations). These
181,741 hospitalizations encompass all zoonoses, includ-
ing those transmitted mainly through the human-to-hu-
man route (e.g., tuberculosis).

Characterization of Hospitalizations with Zoonoses as

the Main Cause of Admission

Of the 181,741 hospitalizations caused by zoonoses,
96,320 (53%) were male and 85,419 (47%) female pa-
tients. The mean age was 42.5 + 31.5 years, with a mini-
mum of 0 and a maximum of 109 years. The total number
of hospitalization days was 2,033,125, and death was the
outcome in 10,611 (5.8%) cases. In Table 1, we present the
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Fig. 2. Evolution of the number of hospitalizations by disease.

diseases responsible for the greatest number of hospital-
izations, with the majority being caused by pathogens
with possible alternative origins other than animals.

Characterization of Hospitalizations with the Selected

Zoonoses as the Main Cause of Admission

In the database, 5,183 hospitalizations were recorded
as having one of the selected zoonoses as the main cause
of admission, with 3,126 (60.3%) of these being male and
2,057 (39.7%) female patients. The mean age was 47.5 +
20.9 years, with a minimum of 0 and a maximum of 98
years. Death was the outcome in 176 (3.4%) cases.

Table 2 presents a summary of the results. The total
number of hospitalization days was 71,548. Figure 2 rep-
resents the evolution of each disease throughout the study
period.

Echinococcosis caused the greatest number of hospi-
talizations. Adult patients represented 96.3% of hospital-
izations. In Figure 3, we describe the distribution of hos-

Zoonoses as Important Causes of Hospital
Admissions: A 15-Year Study in Portugal

pitalizations caused by echinococcosis by region of resi-
dence per million inhabitants, where it is possible to
verify that this disease has special relevance in the Alen-
tejo region.

Leptospirosis showed the biggest difference between
genders: 72.2% of male and 27.8% of female hospitaliza-
tions. Adult patients represented 98.4% of the total cases.
In Figure 4, we present the evolution of the number of
leptospirosis hospitalizations pondered by the size of the
population in each region. The Centro region stands out
with the largest number of cases. It is possible to observe
the case distribution in the Aveiro, Coimbra, and Leiria
districts in Figure 5.

Brucellosis was the only disease exhibiting a distinctive
monthly trend, with an increased number of hospitaliza-
tions between May and August and had its highest impact
in the Norte and Centro regions. Males represented 64.2%
of total hospitalizations. Regarding toxoplasmosis, adult
hospitalizations represented 96.4% of the total. It had the
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Fig. 3. Echinococcosis hospitalizations by region per million inhabitants.

longest average hospitalization length, with 20.4 + 21.3
days, as well as the highest death percentage (9.4%); sev-
enty per cent of cases showed cerebral involvement, 5.3%
affected the eyes, 3.8% showed multisystemic dissemina-
tion of the parasite, and other forms represented 21.4% of
hospitalizations. Leishmaniasis had the lowest age aver-
age, mainly affecting the <10 years old group, with the
visceral form of the disease representing 84% of hospital-
izations. Cysticercosis had its greatest impact in Area
Metropolitana de Lisboa. Lyme disease was the only stud-
ied zoonosis with a slight trend of increasing hospitaliza-
tions in mainland Portugal between 2002 and 2016, espe-
cially in the Norte region.

Seven hospitalizations caused by trichinellosis were
registered in the study period and four had West Nile fe-
ver as the reason for admission. Three hospitalizations
were attributed to rabies: two of them represent the trans-
fer between hospitals of 1 patient, who died after 17 days,
and the other patient got discharged after 1 day.
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Discussion

In mainland Portugal’s NHS hospitals, between 2002
and 2016, zoonotic diseases were the main cause of ad-
mission in 1.25% of all registered hospitalizations. In this
group are included all diseases with potential, but uncon-
firmed, animal origin; these include infections by Esche-
richia coli, Salmonella spp., Staphylococcus spp., Strepto-
coccus spp., Rickettsia spp., and Mycobacterium spp.
Within zoonosis-induced hospitalizations, we only se-
lected for detailed analysis those in which it was possible
to confirm that the human infection had an animal ori-
gin. It was not possible to confirm that hospitalizations
caused by Creutzfeldt-Jakob disease and tuberculosis, for
example, were associated with bovine spongiform en-
cephalopathy and with contact with infected animals, re-
spectively; for that reason, these types of diseases were not
included in the subsequent analysis.
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Leishmaniasis was the disease that affected minors the
most, especially children under 10 years old. Lack of pre-
vious exposure to the agent and immature innate immu-
nity can explain this age group’s greater susceptibility to
disease in comparison to immunocompetent adults. Also,
children have greater exposure to the agent (in this case
present in a vector), when compared to diseases like lep-
tospirosis and echinococcosis; in these diseases, the risk
groups tend to be people with greater contact with ani-
mals, such as shepherds and farm, warehouse and slaugh-
terhouse workers [12, 13]. These latter zoonoses, gener-
ally more severe, present the biggest proportions of adult
hospitalizations, with 98.4% and 96.3%, respectively,
along with toxoplasmosis (96.4%).

Except for brucellosis, in which we observed an in-
creased number of hospitalizations between May and Au-

Zoonoses as Important Causes of Hospital
Admissions: A 15-Year Study in Portugal

gust, the diseases under study presented heterogenous
monthly distributions with no clear patterns of hospital-
ization throughout the year. This fact is understandable
for zoonoses like echinococcosis and cysticercosis, in
which: (1) due to the lifecycle of the parasites involved,
the infection can occur at any time of the year, and (2) the
diseases are characterized by chronic evolution. For these
reasons, a correlation is not expected to exist between the
moment of infection and the appearance of symptoms
and consequent hospitalization. However, it is essential
to note that because of the low number of hospitalizations
in most of the studied diseases, it is difficult that the real
seasonal patterns of incidence to translate into the distri-
bution of hospitalizations. This monthly pattern of hos-
pitalizations caused by brucellosis is by what is described
in the literature relative to the incidence of the disease
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Aveiro, Coimbra, and Leiria districts.

[14-17], explained by the increased contact with infec-
tious materials in farms connected to the dairy industry
in these times of the year, namely, materials resulting
from abortions, such as secretions and fetuses [18]. Also,
by previous studies [14, 19], a larger proportion of bru-
cellosis-induced hospitalizations of male patients (64.2%)
was recorded in Portugal. A possible explanation is the
greater exposure of males to the pathogen, in line with the
predominance of men in activities that involve closer
contact with infected animals [14, 20].

Echinococcosis is a good example of a disease that has
a noteworthy regional impact, which, in this study, was
only possible to observe when considering the size of the
population by region. With a similar presence in the vari-
ous regions, echinococcosis has greater importance in
Alentejo because of its relatively sparse population. The
prevalence of this disease has been viewed as a public
health threat in the region for some decades [21-23]. Al-
though a diminishing impact has been observed in hu-
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mans, it is important to note that between 1979 and 2008,
only 646 official human cases were reported in Portugal
[24] and only 91 between 2002 and 2016 [25-28]. Even
considering that the present work measures hospitaliza-
tions and not cases of the disease, the fact that in this study
alone there were 1,285 registered hospitalizations caused
by echinococcosis suggests that there is an insufficient no-
tification of cases to central authorities and also poor com-
munication between state agencies, namely, ACSS and
Direcdo-Geral da Satde (Directorate-General of Health).
Also, for leptospirosis, leishmaniasis, Lyme disease, trich-
inellosis, and rabies, all of which are Mandatory Notifica-
tion Diseases [29], there seems to be an insufficient noti-
fication to health authorities when considering the num-
ber of hospitalizations observed in this study (Table 2).
Brucellosis, with more hospitalizations in the Norte and
Centro regions, is the only studied Mandatory Notifica-
tion Disease that has more notified cases than the number
of hospitalizations evidenced in this work.
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Lyme disease, an emerging disease in Portugal and Eu-
rope [30] caused more hospitalizations in the Norte re-
gion. It is essential to establish good epidemiological vig-
ilance networks for this zoonosis, which has the potential
to become more prevalent in Portugal, being the only one
with a slight trend of increasing hospitalization episodes
during the study period, likely related to a larger inci-
dence in the population.

West Nile fever has also been increasingly reported in
humans, horses, and the vectors themselves [28, 31, 32].
With the virus and the vector already established in the
country [33], having active epidemiological vigilance and
action is essential to prevent and control outbreaks of the
disease in Portugal, minimizing the rise of cases already
detected in other parts of Europe. The cases of rabies, on
the other hand, were imported from outside the country,
as the disease is absent from wild and domestic animals
in Portugal.

Leptospirosis was revealed to be an important zoono-
sis in the Centro region, both in absolute terms, as well as
when accounting for the size of the population. This ten-
dency had already been described [34]. In the region, the
districts with the greatest number of hospitalizations
were Coimbra, Aveiro, and Leiria. In the Aveiro and Lei-
ria districts, it is interesting to note that the majority of
cases occurred in the counties closest to the Coimbra dis-
trict (shown in Fig. 4). For this zoonosis, the one that
showed the highest age average, we observe a big increase
in hospitalizations in 2013 and 2014, caused by a higher
number of admittances in the Centro region.

However, the highest average in days of hospitaliza-
tion is “toxoplasmosis,” which also presented the highest
death percentage of all the studied diseases: 9.4%. Toxo-
plasmosis can cause serious illness in immunocompro-
mised individuals, such as those with acquired immuno-
deficiency syndrome. Its severity in Portugal is what
would be expected, in that which is the second most
death-causing food-related infection in the USA [35].
However, the ten diseases have had, as a whole, a signifi-
cant impact on Public Health in Portugal, causing 71,548
hospitalization days.

The strength of this work comes from its wide cover-
age, using data collected at a nationwide level for 15 years,
composed of complete information, including days of
hospitalization and its outcome, with records being car-
ried out by doctors in a hospital context. Nevertheless, the
study presents some limitations, namely, by using sec-
ondary data which encompasses only mainland Portu-
gal’s public hospitals, by not considering other relevant
variables like the availability of better primary healthcare

Zoonoses as Important Causes of Hospital
Admissions: A 15-Year Study in Portugal

and of better treatments that can reduce the need for hos-
pitalization, and because there may not be a direct rela-
tionship between the number of hospitalizations and the
incidence of disease in the population.

It becomes clear that a trend of decreasing hospitaliza-
tions of human patients has accompanied the reduction
of animal cases of these diseases [36]. The zoonoses’ com-
bat measures implemented in Portugal by Diregao-Geral
de Alimentacdo e Veterindria (Directorate-General of
Food and Veterinary) and a better education of the popu-
lation, which have caused a decreased incidence in ani-
mals, have also likely had implications on the decreased
transmission to humans and consequent hospitaliza-
tions.

Conclusion

It is essential to highlight several points addressed in
this work. It was possible to attest that zoonoses, before
the COVID-19 pandemic, were already important factors
causing human hospital admissions. Between 2002 and
2016, zoonoses, in general, have caused 181,741 hospital-
izations, a total number of hospitalization days of
2,033,125, and 10,611 deaths. Those which have an un-
questionable animal origin have caused 5,183 hospitaliza-
tions, 71,548 hospitalization days, and 176 deaths. The
majority of these diseases showed a higher number of cas-
es in male individuals, a tendency that was not observed
only for echinococcosis and Lyme disease.

Heterogeneous spatial distribution of the different dis-
eases was observed within the national territory. We can
also note the persistence of the traditional importance of
echinococcosis in Alentejo, as well as the increasing im-
pact of leptospirosis in the Centro region. Nevertheless,
the frequency of these hospitalizations has been decreas-
ing since the beginning of this century. On top of a more
direct impact medical doctors and other health profes-
sionals might have, this decline is also due to the work
veterinarians have been executing in the control of these
diseases (i.e., rabies and leptospirosis vaccines). Through
the development and implementation of epidemiological
vigilance plans, the employment of technical procedures
necessary to the control of these zoonoses (prophylaxis
and treatment) and the education of the population, both
animal and human health professionals are doing their
part in the fight against these threats to Public Health.

Some diseases, however, are growing threats to human
and animal health. Examples of these are West Nile fever
and Lyme disease. For an adequate control and manage-
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ment of the emerging challenges and threats to public
health that will continue to arise in the country and the
world, it is essential to further develop multidisciplinary
and trans professional strategies focused on the One
Health principles.
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