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In 2004, the World Health Organization (WHO) defined emerging zoonoses as those “newly recognized 
or newly evolved, or that have occurred previously but show an increase in incidence or expansion in 
geographical, host or vector range” (1). Approximately 60% of infectious diseases affecting humans are 
of zoonotic origin (2), and vectors transmit almost 20% of all of them. It emphasizes the connection 
between human, animal, and environmental health, and the need to study these diseases in their 
biological, ecological, medical, and economic context to promote and guarantee health globally.

Emerging and reemerging zoonotic diseases might be better understood with a “One health” perspective 
defined by the WHO as “an approach to designing and implementing programs, policies, legislation, 
and research in which multiple sectors communicate and work together to achieve better public health 
outcomes” (3). Moreover, they highlight that “One Health” key areas correspond to three of the significant 
global health challenges: i. Food security, ii. Zoonoses control and iii. Antimicrobial resistance (4).

Zoonoses can be direct, when the pathogen is directly transmitted from animals to humans, or indirect 
when a vector is needed to carry the pathogen. These last ones, also known as vector-borne diseases 
(VBDs) have increasingly attracted attention due to its natural expansion, as it recently occurred in the 
American region during 2014 and 2015 with Chikungunya and Zika virus respectively. Emerging and 
reemerging zoonoses have been responsible for the significant epidemics of the last decades (Table 1). 
This situation has evidenced a general concern for the lack of international security to control these 
pathogens; and also, the unavoidable necessity to continually work in multidisciplinary teams oriented 
to safeguard health for all populations at a global scale.

For instance, West Nile virus was introduced to the United States in 1999. It was disseminated among 
North-America and later to South America, evidencing the facility of vector-borne viruses to travel among 
continents (5). This fact suggested the need to join international forces to combat reemerging diseases. 
Nevertheless, when the United Nations presented the millennium development goals, these diseases 
were not prioritized. Objective number 6, related to health, was centered in the two significant infectious 
diseases that most morbidity and mortality cause in sub-Saharan Africa: HIV/AIDS and malaria. At that 
time, little attention was paid to emerging zoonoses, that unfortunately have caused thousands of deaths 
in the last decade.

The first epidemic outbreak of the XXI century arose in 2003. Then, a coronavirus causing Severe Acute 
Respiratory Syndrome (SARS) was identified, with small mammals in China acting as their reservoirs (6). 
Speedily, it spread to 30 countries in Asia, Europe, North, and South America, causing 8439 episodes, 
of which 812 were lethal. 
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The following emerging virus appeared in 2009. 
The H1N1 virus caused the pandemic with the 
domestic pig involved. In 2012, the Middle East 
respiratory syndrome (MERS) emerged, from 
another coronavirus. It was found in camels from 
Saudi Arabia and spread to other Middle Eastern 
and Asian countries.

However, indeed, the outbreak with the most 
significant impact was the one occurring in 
West Africa from 2014 to 2016 due to the high 
lethality of Ebola virus (approximately 50%). It 
was also considered to have been the largest 
and most challenging outbreak to be handled 
since its discovery in 1976. Consequences 
were devastating: 28.000 infected people, 
11.300 deaths, weakened health systems, and 
thousands of additional deaths for indirect causes 
due to other infections (22). Unfortunately, 
the international response to contain Ebola 
arrived uncoordinated and five months late, 
after multiple alarm notifications from the NGO 
MSF. The response was boosted by the Security 
Council of the United Nations after considering a 
threat for global security and possible spread to 
western countries. Even work was done to control 
epidemics; risk continues for millions of people 
from endemic areas. In 2017, a small Ebola 
outbreak emerged in the Democratic Republic of 
Congo (DRC), and another one last August 2018. 
Currently, the outbreak has reached Uganda with 
high lethality. Up to 11 of June 2019, 2084 cases 
have been reported (23), of which 1405 have died 
(67.4%), evidencing a public health problem still 
to be solved. 

Table 1. Viral emerging zoonoses of the last two decades.

Pathogen Initial outbreak Geographical distribution Reservoir Vector Lethality Ref

West Nile 1999 Worldwide Birds Culex pipiens 10-20% (7,8,9)

SARS 2004 USA, Canada and Eastern Asia Bats None 11% (10,11,12)

H1N1 flu 2009 America, Europe, Middle East, 
Asia & Pacific Birds None 2-5,4 % (12)

MERS-CoV 2012 Middle East, Eastern Asia, 
Europe and USA Dromedary camels None 35% (11, 13)

Chikungunya 2014
America, Southern Europe, 
sub-Saharan Africa, Eastern 

Asia and Middle East

Primates, rodents, 
birds and small 

mammals

Aedes aegypti and 
A.albopictus Rare (14,15)

Zika 2015 America, Africa and Asia Primates Aedes aegypti and 
A.albopictus Low (16,17) 

Ebola 2018 West and Central Africa Bats None 70% (7,18) 

Crimean-Congo 2018 Sub-Saharan Africa, Eastern 
Asia and Middle East Birds Ticks 10-40% (19)

Yellow fever 2019 South and Central America and 
sub-Saharan Africa Primates Aedes  and Haemogogus 

species 50% (20,21) 

The increasing incidence of diseases spread 
among continents shows the necessity to address 
health from one perspective with global efforts 
in all the fields. Translational medicine tries to 
generate solutions from basic research to clinical 
research and policy-makers and vice versa.

Sustainable development goals, presented by the 
United Nations in 2015, showed the complexity 
and interconnection of health and development. 
Nevertheless, zoonotic diseases were not explicitly 
mentioned among the nine goals of health-related 
objective number three. As a consequence, the 
United Nations Development Program request 
actions to act in emerging priorities in global 
health not detailed within the objectives as 
mentioned earlier. It also emphasizes unequal 
progress achieved in the past years and the 
importance of using a multisectoral gender-based 
approach, based on rights, to diminish inequities 
and to guarantee good health for all.

For all these reasons, “One Health” management 
to preserve human, animal and environmental 
health is a matter of priority. To address 
it, we need coordinated and collaborative 
multidisciplinary efforts (Figure 1). “One Health 
Global Network” emerged to join all associations 
and databases related to “One Health.” It has 
acquired a character of social movement based 
on collaborations among different fields, all kind 
of science from purely biological to social ones. 
International bodies are already promoting their 
integration in new research strategies. It is an 
opportunity to include groups of people from all 
knowledge fields to work together in the same 
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path with the ultimate goal to understand the 
factors affecting the health of all living beings and 
to preserve it.

More than one-third of the human population 
lives in areas at risk of acquiring mosquito-borne 
diseases (24). An excellent example of them are 
reemerging arboviruses such as Yellow Fever, 
Dengue, Chikungunya, West Nile Virus, and Zika, 
all of them show almost a global distribution 
(25). To address them, we need to understand 
the impact of environmental determinants, social 
determinants of health, lifestyle, and economic 
determinants of affected populations. Among 
them, the socio-economic determinants are 
the ones having a significant impact on health. 
Mainly, gender, socio-economic status, work, 
education, wealth, and place of residence, among 
others. It was observed with the recent epidemic 

of Zika virus (25). People suffering the worst 
consequences were those living in houses and 
towns with least resources, less educational level, 
precarious working conditions, and less income; 
what perpetuates the already known cycle of 
poverty-disease. Hence, it is crucial to create 
multidisciplinary health research teams, including 
professionals in the field of medicine, veterinary, 
anthropology, biology, ecology, economics, 
psychology, among others. 

From 2015, the WHO annually updates a list 
of infectious diseases and pathogens to be 
prioritized for research purposes. Currently, it 
includes Crimean-Congo haemorrhagic fever, 
Ebola virus disease, Marburg virus disease, Lassa 
fever, MERS, SARS, Nipah, Rift Valley fever, and 
in another severity level Chikungunya, severe 
fever with thrombocytopenia syndrome and Zika 

Figure 1.  “One Health” approach to address zoonotic diseases.
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(26). On the other hand, the threat of a possible 
upcoming reemerging viral epidemic already 
exists in Colombia, now Mayaro virus is present in 
Peru and Ecuador (27,28), thus, the virus can be 
spread throughout Colombia as it happened with 
Chikungunya and Zika, as competent vectors are 
predominant in the area.

To conclude, reemerging zoonotic diseases are 
responsible for approximately 75% of all human 
infections. It is urgent to manage “One Health” 

approach while training students at the university 
level, research centers, research groups, and 
international bodies to achieve a real integration 
of multidisciplinary and multisectoral teams to 
control and manage zoonoses. Various groups 
of experts will try to predict which will be the 
upcoming reemerging virus to spread globally, 
which will be challenging due to the complexity 
of factors above mentioned. What is certain is 
that the international community must be alert 
to handle future epidemics, implementing lessons 
learned from previous outbreaks.
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