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Editorial

Expecting More Spillovers, Zoonoses,  
Diseases and Deaths: Is the Future so Dark?

Over the last decades, zoonoses have increased in num-
ber and magnitude (1, 2). For a long time, the aetiology 
of infections transmitted between animals and humans 
has been diverse, including multiple organisms such as 
bacteria, viruses, parasites, fungi, and even prions (3-6).  
The turnover of recent events has led to multiple patho-
gens jump from animals and humans and cause in-
fection, disease and even death (7, 8). Many of them 
previously did not affect humans (9). Then, the spill-
over is a genuine threatening concern that is also asso-
ciated with emerging epidemics and pandemics, such 
as those recently affecting globally, as occurred with 
Swine A H1N1 Inf luenza in 2009 or the current Coro-
navirus Disease 2019 (COVID-19), that has led to the 
most significant social disruption in over the last centu-
ry, only compared with the 1918 H1N1 Inf luenza pan-
demic (5, 10, 11). COVID-19 has affected more than 
437 million people globally, causing almost six million 
deaths (March 1, 2022).

Most of this, not saying probably all, is due to human ac-
tions (12-14). We have the fault. These events are linked 
to disordered human development and their conse-

quences, as the anthropogenic impacts on the environ-
ment, led to climate change (15). We are responsible for 
this situation. As it was wisely stated by a fictional char-
acter of the Netf lix’s series Dark (16) the Stranger: “In 
the end, we will all get just what we deserve”, and as an-
other character in that acclaimed series said: “Things 
only change when we change them. But you have to do 
it” (Mikkel Nielsen). That means we need to change 
the course of the events actively. Unbalanced and vul-
nerable social and environmental issues that are prone, 
or multiple risk factors, eventually led to emerging and 
re-emerging zoonoses. As occur with many tropical 
diseases, and global public health threats, the determi-
nants are especially social and environmental (17-19). 
Zoonoses are indeed socio-environmental diseases 
(20). Among zoonoses, many of them, such as Ebola, ra-
bies, multiple viral hemorrhagic fevers, have a high case 
fatality rate (5, 17-19).

How to avoid this in the near future? How to arrest a 
Dark future? A future where multiple scenarios or re-
alities may become the worst nightmares of microbe 
hunters, physicians, veterinarians, and other infectious 
diseases. Maybe it is not too late, but education on these 
topics, substantial investment in research, enhanced hu-
man-animal-environment interfaces surveillance with 
a One Health approach, as well as better diagnostic  
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approaches (multiplex) and therapeutics and vaccines, 
are urgently needed to avoid a near-apocalyptic future 
(20-24). “There are moments when we must under-
stand that the decisions we make inf luence more than 
just our own fate” (Claudia Tiedemann character) (16). 
We need to make the right decisions right now, on all 
levels, locally, nationally, regionally, and globally. A 
multidisciplinary approach must prevail in all the pub-
lic policies that should address the concerns of zoonotic 
diseases, known and unknown.

There are no reasons to consider that we will not wit-
ness more spillovers and new zoonoses in the future. Re-
cently, with alpha and delta coronaviruses, new potential 
zoonoses, in addition to COVID-19, have been reported 
from canine and swine species in humans, respectively, 
in Malaysia and Haiti, in reports published in 2021, but 
corresponding with samples of patients in 2017-2018 and 
2014-2015, respectively. Then, research on coronavirus 
beyond COVID-19 is needed not only in those coun-
tries but globally (25, 26).

With COVID-19, not only animal to human transmis-
sion occur, but the opposite. Studies have shown that 
even in Latin America, especially domestic cats may 
become infected from humans with COVID-19 (27). 
Human-to-cat transmission of the Severe Acute Re-
spiratory Syndrome coronavirus 2 (SARS-CoV-2) oc-
curred during the COVID-19 pandemic in multiple 
countries and continents (28, 29). Other domestic ani-
mals, such as dogs, are also affected (30, 31). In other 
settings, such as farms, minks have become among the 
most frequently infected animals, and the COVID-19 
pandemic has led to devastating animal and econom-
ic losses, especially in Europe (31). Wildlife, domestic 
animals and pets are susceptible and suffering from 
these spillovers from humans to animals during the 
COVID-19 pandemic (33, 34).

At the same time, interactions between pathogens have 
also led to coinfections, including those with COVID-19,  
such as dengue and less considered viral pathogens, such 
as Lassa (35, 36). With viruses previously considered 
more anthroponotic, such as dengue, growing evidence 

indicates multiple animals may serve as reservoirs, im-
plying potential zoonotic cycles in some ecological sites 
(37). 

“But it ain’t the end of the world” (George Segal and Blu 
Mankuma song played in the Roland Emmerich’s film 
2012, 38), yet, nevertheless we need to work on this in 
multiple ways and improve our world, reset the suitable 
balance between human, animal and environmental 
health, and make the development ecologically friendly 
and sustainable as ideally desired.

References

1. Bonilla-Aldana DK, Villamil-Gómez WE, Rabaan AA, 
Rodriguez-Morales AJ. Una nueva zoonosis viral de pre-
ocupación global: COVID-19, enfermedad por corona-
virus 2019. Iatreia. 2020;33(2): 107-110. Available from: 
https://doi.org/10.17533/udea.iatreia.85

2. Cárdenas R, Sandoval CM, Rodríguez-Morales AJ, Vi-
vas P. Zoonoses and climate variability. Ann N Y Acad 
Sci. 2008;1149: 326-330. Available from: https://doi.
org/10.1196/annals.1428.094

3. Ahmad T, Khan M, Haroon, Musa TH, Nasir S, Hui 
J, et al. COVID-19: Zoonotic aspects. Travel Med In-
fect Dis. 2020: 101607. Available from: https://doi.
org/10.1016/j.tmaid.2020.101607

4. Benitez JA, Rodríguez-Morales AJ, Vivas P, Plaz J. Bur-
den of zoonotic diseases in Venezuela during 2004 and 
2005. Ann N Y Acad Sci. 2008;1149: 315-317. Available 
from: https://doi.org/10.1196/annals.1428.051

5. Rodriguez-Morales AJ, Paniz-Mondolfi AE, Faccini-
Martínez Á A, Henao-Martínez AF, Ruiz-Saenz J, Marti-
nez-Gutierrez M, et al. The Constant Threat of Zoonotic 
and Vector-Borne Emerging Tropical Diseases: Living 
on the Edge. Frontiers in tropical diseases. 2021;2: 
676905. Available from: https://doi.org/10.3389/fitd. 
2021.676905

6. Soler D, Brieva C, Ribón W. Mycobacteriosis in wild 
birds: the potential risk of disseminating a little-
known infectious disease. Rev Salud Publica (Bogo-
tá). 2009;11(1): 134-144. Available from: https://doi.
org/10.1590/S0124-00642009000100014



7

Editorial

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogotá (Colombia) N° 44: 5-9, enero-junio de 2022

7. Dhama K, Patel SK, Sharun K, Pathak M, Tiwari R, 
Yatoo MI, et al. SARS-CoV-2 jumping the species ba-
rrier: Zoonotic lessons from SARS, MERS and recent 
advances to combat this pandemic virus. Travel Med In-
fect Dis. 2020;37: 101830. Available from: https://doi.
org/10.1016/j.tmaid.2020.101830

8. Rodriguez-Morales AJ, Bonilla-Aldana DK, Balbin-
Ramon GJ, Paniz-Mondolfi A, Rabaan A, Sah R, et al. 
History is repeating itself, a probable zoonotic spillover 
as a cause of an epidemic: the case of 2019 novel Coro-
navirus. Infez Med. 2020;28(1): 3-5.

9. Jeyaprakasam NK, Liew JWK, Low VL, Wan-Sulaiman 
WY, Vythilingam I. Plasmodium knowlesi infecting hu-
mans in Southeast Asia: What’s next? PLoS Negl Trop 
Dis. 2020;14(12): e0008900. Available from: https://
doi.org/10.1371/journal.pntd.0008900

10. Morens DM, Taubenberger JK, Fauci AS. A Centenary 
Tale of Two Pandemics: The 1918 Influenza Pandemic 
and COVID-19, Part I. Am J Public Health. 2021;111(6): 
1086-1094. Available from: https://doi.org/10.2105/
AJPH.2021.306310

11. Koçer ZA, Carter R, Wu G, Zhang J, Webster RG. The 
Genomic Contributions of Avian H1N1 Influenza. A 
Viruses to the Evolution of Mammalian Strains. PLoS 
ONE. 2015;10(7): e0133795. Available from: https://
doi.org/10.1371/journal.pone.0133795

12. Chua KB, Chua BH, Wang CW. Anthropogenic defo-
restation, El Nino and the emergence of Nipah virus in 
Malaysia. Malays J Pathol. 2002;24(1): 15-21.

13. Suárez J, Carreño L, Paniz-Mondolfi A, Marco-Canosa 
F, Freilij H, Riera J, et al. Infectious diseases, social, eco-
nomic and political crises, anthropogenic disasters and 
beyond: Venezuela 2019–implications for public health 
and travel medicine. Rev Pan Enfermedades Infeccio-
sas. 2018;1(2).

14. Hosie MJ, Hofmann-Lehmann R, Hartmann K, Eg-
berink H, Truyen U, Addie DD, et al. Anthropogenic 
Infection of Cats during the 2020 COVID-19 Pande-
mic. Viruses. 2021;13(2). Available from: https://doi.
org/10.3390/v13020185

15. Bonilla-Aldana DK, Suárez JA, Franco-Paredes C, Vil-
carromero S, Mattar S, Gómez-Marín JE, et al. Brazil 
burning! What is the potential impact of the Amazon 
wildfires on vector-borne and zoonotic emerging disea-

ses? - A statement from an international experts mee-
ting. Travel Med Infect Dis. 2019;31: 101474. Available 
from: https://doi.org/10.1016/j.tmaid.2019.101474

16. Odar B, Friese J. Dark [series]. Netflix. 2016.
17. Rodriguez-Morales AJ, Escalera-Antezana JP, Alvara-

do-Arnez LE. Is Plague Globally Reemerging? Infectio. 
2019;23: 7-9. Available from: https://doi.org/10.22354/
in.v23i1.748

18. Escalera-Antezana JP, Torrez-Fernandez R, Montalvan-
Plata D, Montenegro-Narvaez CM, Aviles-Sarmiento 
JL, Alvarado-Arnez LE, et al. Orthohantavirus pul-
monary syndrome in Santa Cruz and Tarija, Bolivia, 
2018. Int J Infect Dis. 2020;90: 145-50. Available from: 
https://doi.org/10.1016/j.ijid.2019.10.021

19. Escalera-Antezana JP, Rodriguez-Villena OJ, Aranci-
bia-Alba AW, Alvarado-Arnez LE, Bonilla-Aldana DK, 
Rodriguez-Morales AJ. Clinical features of fatal cases of 
Chapare virus hemorrhagic fever originating from ru-
ral La Paz, Bolivia, 2019: A cluster analysis. Travel Med 
Infect Dis. 2020: 101589. Available from: https://doi.
org/10.1016/j.tmaid.2020.101589

20. OIE. One Health. 2020. Available from: https://www.
oie.int/en/for-the-media/onehealth/ 

21. Bonilla-Aldana DK, Dhama K, Rodriguez-Morales AJ. 
Revisiting the One Health Approach in the Context 
of COVID-19: A Look into the Ecology of this Emer-
ging Disease. Adv Anim Vet Sci. 2020;8(3): 234-237.  
Available from: https://doi.org/10.17582/journal.aavs/ 
2020/8.3.234.237

22. Dhama K, Chakraborty S, Malik Y, Tiwari R, Ku-
mar A, Rahal A, et al. One world, one health - Veteri 
nary perspectives. Advances in Animal and Veterinary  
Sciences. 2013;1:5-13. Available from: https://doi.org/ 
10.1155/2014/508304 

23. Dasgupta R, Tomley F, Alders R, Barbuddhe SB, Kot-
wani A. Adopting an intersectoral One Health approach 
in India: Time for One Health committees. The Indian 
Jour Med Res. 2021;153(3): 281-286.

24. Bonilla-Aldana DK, Holguin-Rivera Y, Perez-Vargas S, 
Trejos-Mendoza AE, Balbin-Ramon GJ, Dhama K, et al.  
Importance of the One Health approach to study the 
SARS-CoV-2 in Latin America. One Health. 2020;10: 
100147. Available from: https://doi.org/10.1016/j.onehlt. 
2020.100147



8

Editorial

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogotá (Colombia) N° 44: 5-9, enero-junio de 2022

25. Lednicky JA, Tagliamonte MS, White SK, Elbadry MA, 
Alam MM, Stephenson CJ, et al. Emergence of porcine 
delta-coronavirus pathogenic infections among children 
in Haiti through independent zoonoses and convergent 
evolution. medRxiv. 2021. Available from: https://doi.
org/10.1101/2021.03.19.21253391

26. Vlasova AN, Díaz A, Damtie D, Xiu L, Toh TH, Lee JS, 
et al. Novel Canine Coronavirus Isolated from a Hos-
pitalized Pneumonia Patient, East Malaysia. Clin Infect 
Dis. 2021. Available from: https://doi.org/10.1093/cid/
ciab456

27. Neira V, Brito B, Agüero B, Berrios F, Valdés V, Gutierrez 
A, et al. A household case evidences shorter shedding 
of SARS-CoV-2 in naturally infected cats compa-
red to their human owners. Emerg Microbes Infect. 
2021;10(1): 376-383. Available from: https://doi.org/ 
10.1080/22221751.2020.1863132

28. Hosie MJ, Epifano I, Herder V, Orton RJ, Stevenson 
A, Johnson N, et al. Detection of SARS-CoV-2 in res-
piratory samples from cats in the UK associated with 
human-to-cat transmission. Vet Rec. 2021;188(8): e247. 
Available from: https://doi.org/10.1002/vetr.247

29. Klaus J, Palizzotto C, Zini E, Meli ML, Leo C, Egberink 
H, et al. SARS-CoV-2 Infection and Antibody Respon-
se in a Symptomatic Cat from Italy with Intestinal B-
Cell Lymphoma. Viruses. 2021;13(3). Available from: 
https://doi.org/10.3390/v13030527

30. Perisé-Barrios AJ, Tomeo-Martín BD, Gómez-Ochoa 
P, Delgado-Bonet P, Plaza P, Palau-Concejo P, et al. 
Humoral responses to SARS-CoV-2 by healthy and 
sick dogs during the COVID-19 pandemic in Spain. 
Vet Res. 2021;52(1): 22. Available from: https://doi.
org/10.1186/s13567-021-00897-y

31. Calvet GA, Pereira SA, Ogrzewalska M, Pauvolid-Co-
rrêa A, Resende PC, Tassinari WS, et al. Investigation of 
SARS-CoV-2 infection in dogs and cats of humans diag-
nosed with COVID-19 in Rio de Janeiro, Brazil. PLoS 
ONE. 2021;16(4): e0250853. Available from: https://
doi.org/10.1371/journal.pone.0250853

32. Boklund A, Hammer AS, Quaade ML, Rasmussen TB, 
Lohse L, Strandbygaard B, et al. SARS-CoV-2 in Danish 
Mink Farms: Course of the Epidemic and a Descriptive 
Analysis of the Outbreaks in 2020. Animals : an open 
access journal from MDPI. 2021;11(1). Available from: 
https://doi.org/10.3390/ani11010164

33. Maurin M, Fenollar F, Mediannikov O, Davoust B, De-
vaux C, Raoult D. Current Status of Putative Animal 
Sources of SARS-CoV-2 Infection in Humans: Wild-
life, Domestic Animals and Pets. Microorganisms. 
2021;9(4). Available from: https://doi.org/10.3390/mi-
croorganisms9040868

34. De Morais HA, Dos Santos AP, Do Nascimento NC, 
Kmetiuk LB, Barbosa DS, Brandão PE, et al. Natural 
Infection by SARS-CoV-2 in Companion Animals: A 
Review of Case Reports and Current Evidence of Their 
Role in the Epidemiology of COVID-19. Front Vet 
Sci. 2020;7: 591216. Available from: https://doi.org/ 
10.3389/fvets.2020.591216

35. Hasan MM, Costa A, Xenophontos E, Mohanan P, Bas-
sey EE, Ahmad S, et al. Lassa Fever and COVID-19 in 
Africa: A double crisis on the fragile health system. J 
Med Virol. 2021.

36. Mejía-Parra JL, Aguilar-Martínez S, Fernández-Mogo-
llón JL, Luna C, Bonilla-Aldana DK, Rodríguez-Mora-
les AJ, et al. Characteristics of patients coinfected with 
Severe Acute Respiratory Syndrome Coronavirus 2 and 
dengue virus, Lambayeque, Peru, May-August 2020: 
A retrospective analysis. Travel Med Infect Dis. 2021:  
102132. Available from: https://doi.org/10.1016/ 
j.tmaid.2021.102132

37. Calderón A, Guzmán C, Oviedo-Socarras T, Mattar S, 
Rodríguez V, Castañeda V, et al. Two Cases of Natural 
Infection of Dengue-2 Virus in Bats in the Colombian 
Caribbean. Tropical Medicine and Infectious Disease. 
2021;6(1). Available from: https://doi.org/10.3390/tro-
picalmed6010035

38. Emmerick R. 2012 [movie]. 2016.



9

Editorial

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogotá (Colombia) N° 44: 5-9, enero-junio de 2022

D. Katterine Bonilla-Aldana
Semillero de Investigación en Zoonosis (SIZOO), 
Grupo de Investigación GISCA, Fundación  
Universitaria Autónoma de las Américas,  
Pereira, Risaralda, Colombia.
Comité de Medicina Tropical, Zoonosis y Medicina 
del Viajero, Asociación Colombiana de Infectología, 
Bogotá, Colombia.
 katterine.bonilla@utp.edu.co 
  https://orcid.org/0000-0002-9412-2556

Wilmer E. Villamil-Gómez
Comité de Medicina Tropical, Zoonosis y Medicina 
del Viajero, Asociación Colombiana de Infectología, 
Bogotá, Colombia.
Grupo de Investigación Enfermedades Infecciosas  
y Control de Infecciones, Hospital Universitario  
de Sincelejo, Sincelejo, Sucre, Colombia.
Programa del Doctorado de Medicina Tropical,  
SUE Caribe, Universidad del Atlántico,  
Barranquilla, Colombia.
  https://orcid.org/0000-0002-5492-3455 

Alfonso J. Rodríguez-Morales
Grupo de Investigación Biomedicina, Facultad  
de Medicina, Fundación Universitaria Autónoma de 
las Américas, Pereira, Risaralda, Colombia. 
Maestría en Epidemiología Clínica y Bioestadística, 
Universidad Científica del Sur, Lima, Perú.
 alfonso.rodriguez@uam.edu.co
  https://orcid.org/0000-0001-9773-2192


	Expecting More Spillovers, Zoonoses, Diseases and Deaths: Is the Future so Dark?
	Citación recomendada

	Revista de Medicina Veterinaria 41

