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Pandemic or Panzootic—
A Reflection on Terminology
for SARS-CoV-2 Infection
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As of October 2022, a total of 675 natural outbreaks of
SARS-CoV-2 infection have occurred in animal species
worldwide. Here, we provide a linguistic and etymologic
critique of the term “pandemic” being used to describe
the COVID-19 health crisis, as opposed to the term “panzootic,” and discuss policy ramifications of more inclusive terminology.

A

s we approach the end of the third full year of the
COVID-19 pandemic, the unfolding of COVID-19
continues to reveal many unexpected surprises. The
most peculiar and most relevant to this paper is that we
are being overwhelmed by the number of animal species
which are susceptible to infection with SARS-CoV-2. As
of October 2022, there have been 675 natural outbreaks
in different species (1). A total of 58 animal species have
been infected through natural and experimental infections, and these include human beings (Homo sapiens).
Of these 58 animal species, 38 are reported in Meekins
et al. (2) and the other 19 species are reported by other
publications (3–16). Clearly, viral circulation and subsequent infection of susceptible hosts is not restricted to
human beings but rather to a vast variety of animals
(1–13; B. Pickering et al., unpub. data, https://doi.
org/10.1101/2022.02.22.481551; S. Mahajan et al., unpub. data, https://doi.org/10.1101/2022.01.11.475327;
L. Ulrich et al., unpub. data, https://doi.org/10.1101/
2020.12.24.424203).
We argue that we could be at the very beginning
of a macrocycle that may become the first real-time
documented case of a true panzootic—that is, an infection that occurs in a vast number of animal species, which includes Homo sapiens. The situation is
worrisome and monitored by international organizations such as the World Organization for Animal
Health and a recent effort, SARS-ANI, is collecting
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relevant data on animal infections in a global openaccess database (17).
COVID-19 is currently considered a pandemic.
The English term “pandemic” (18) comes from the ancient Greek adjective pàndemos, which means “of” or
“belonging to” the whole people, “public” (pan, “all,”
and demos, “people”). With this meaning of “public,”
the word pàndemos already appeared in the 8th century BCE, in a passage of the Odyssey (19, p. 200–1).
Later, Plato (5th century BCE) used the term “pandemic” in the Symposium (20, p. 169–71) to describe
the popular or “pandemic” love in contrast to heavenly love. Thus, the word “pandemic” with no link to
any condition concerning health has been around for
more than 2,800 years.
In the 2nd century CE, the Greek physician and
philosopher Galen was the first to use the word pandemic in a medical treatise, although not as a medical
term. In De praesagitione ex pulsibus 17(1).2, he refers to
“the pandemic nature of famine” (21). Within the ancient Greek medical literature, the term “pandemic”
and other terms linked to it (pandemía, pandemikós,
etc.) were not associated with any specific medical
condition but were used to generally describe an occurrence of variable origin and nature that was affecting “all the people.”
At its first appearance in print in England in 1666
(22), the word “pandemic” was essentially used as a
synonym for “endemic,” which still means “a disease
commonly occurring in a region or country.” “Epidemic” became the most commonly used term for
large-scale infectious disease outbreaks during the
19th century until the first documented international
outbreak of influenza in 1889–1891 (23). In a world
that had known endemic and epidemic diseases, the
concept of a pandemic, i.e., of a disease which could
affect all the population of the world, came into shape
as the 1889 influenza pandemic appeared and spread
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worldwide. This first occurrence was followed by the
1917–1919 Spanish influenza outbreak, which solidified the concept of pandemic, which then became accepted by the public (24).
In recent times, the definitions of the term “pandemic” include concepts such as “extensively epidemic” (25), “an epidemic occurring worldwide or
over a very wide area, crossing international boundaries, and usually affecting a large number of people”
(26,27), and “distributed or occurring widely throughout a region, country, continent, or globally” (28,29),
among others (24). Although there seems to be little
disagreement that a pandemic is a large epidemic, the
question arises whether pandemics do include infections of other animals as well. This is not merely a linguistic matter; it has significant emergency response
and policy ramifications. Policy updates would include extensive surveillance events in animals from
the very start of the event to understand transmission
dynamics in potential animal reservoirs.
The concept behind the term “pandemic” has
evolved over the centuries to describe philosophical, social, and medical issues which had 2 common
characteristics: they affected human beings and were
widespread phenomena. We can say that this is certainly true also for SARS-CoV-2 infection, but “pandemic” is perhaps insufficient to encompass and define the magnitude of what we are observing with
multispecies infections caused by this virus (2–17).
We believe there is another term which would
perhaps be more suitable to define the extent of what
we are experiencing. The term “panzootic” which literally means “all” and “animals” has been only used
rarely to describe extensive multispecies infections by
a single pathogen (30,31). In addition, whether Homo
sapiens is included or not in the “-zootic” part of the
word remains to be established. To look at the history
of a concept through the lexicon, and particularly to
the ancient Greek word ζωον (zoon), from which the
combining form -zoon comes, see Clackson (32). From
a biological point of view, we are, of course, animals;
this fact is reflected by the great number of zoonotic
diseases that we are susceptible to as human beings.
Some of these zoonotic events, such as HIV and swine
influenza, have become pandemics.
The term “panzootic” entered veterinary and
medical terminology approximately in the 19th century referring to a widespread outbreak of a disease
affecting several kinds of animals. For instance, in the
National Medical Dictionary (33), we find the entry
“panzoötic,” from the neo-Latin noun panzoötia, defined as an epizootic affecting many kinds of animals.
In most Romance and Germanic languages, the spell-

ing panzoötic with umlaut changed to panzootic at
the beginning of the 20th century. In the New Sydenham Lexicon (34), the term “panzoötic” is referring to,
or the same as, panzoötia (πας [pan], all; ζωον [zoon],
an animal): a disease affecting a large number of animals inhabiting extensive areas of a country.
Throughout the 19th and the beginning of the 20th
century, the word panzootic had a similar meaning in
its different forms within the Romance (i.e., Spanish,
Portuguese, Italian, and French) and Germanic (German, English, Dutch and Swedish) languages: that is,
the term used to describe a disease affecting a high
number of animals in large geographic areas. This
definition could be linked to the massive outbreaks of
deadly diseases among animals, which were caused
by highly transmissible pathogens. For example, Rinderpest affected many species in many countries and
caused famine and devastation in many of them (35).
Of particular interest for us is a study published
in the Anales de la Academia de Ciencias Médicas,
Físicas y Naturales de la Habana (36), in which tuberculosis, a significant disease for both humans and animals, is defined as a “panzootia universal.” So, this
case may be the first time panzootic was used to describe a disease which infected multiple animal species, including humans. The term panzootic was not
particularly successful in gaining consensus and was
virtually abandoned until a few decades ago. Since
the 1980s, it has been used to describe Newcastle
disease, a deadly disease of multiple species of birds
which occasionally spills over to mammals, including humans, with minor consequences. Terminology
is very important when defining a rare event; given
the current and ever-growing evidence that SARSCoV-2 originates from the animal reservoir and has
the potential of infecting multiple mammalian species
including Homo sapiens, it would seem reasonable to
consider defining this event a potential panzootic.
We identified several reasons why defining
SARS-CoV-2 as a potential panzootic rather than as
a pandemic from the early phases of spread could
have made a substantial difference. First, surveillance
in animal populations could have started earlier, and
thus active surveillance in animals would have unveiled positivity at earlier stages. Early identification
of animal outbreaks could have allowed implementation of some targeted intervention strategies in advance, including developing vaccines for susceptible
farm or pet animals, and prevention efforts to avoid
widespread infection in wild animals. As an example,
as of May 2022, SARS-CoV-2 has infected multiple
white deer herds in 24 states of the United States. Infection in deer (37,38) was reported more than a year
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after the World Health Organization declared a Public
Health Emergency of International Concern on January 31, 2020. Joint research efforts between human
and veterinary virologists would empower research
addressing zoonoses in a coordinated manner to
prevent uncontrolled spread in large animal populations that could eventually become permanent reservoirs of SARS-CoV-2 (L.C. Caserta et al., unpub. data,
https://doi.org/10.1101/2022.09.02.506368). An additional reason that becomes more topical every day
is that both scientists and the public need to keep in
mind that this virus is capable of spreading to wild,
domestic, and pet animal species, which can in turn
become reservoirs of infection for other species, including humans.
Using the most appropriate word to describe an
event with unknown characteristics is often more difficult than expected. In the case of SARS-CoV-2 we believe the word panzootic is a much better fit than the
word pandemic for all the reasons we mention, but
especially because this usage would frame a unique
event in history. We will never know if this is truly a
unique event or if centuries ago other pathogens have
had similar multispecies transmission cycles. Now we
have the tools to assess widespread transmission in humans and animals worldwide, sometimes in real time.
This catastrophic event with unique characteristics could mark a paradigm shift in the scientific
terminology, which could be used to define future
events properly. Not only recent infections like SARSCoV-2 but also other infections such as highly pathogenic avian influenza, which is now infecting wild
mammals such as foxes and bears, should be deemed
as potentially panzootic pathogens. This paradigm
shift would also be instrumental to delivering to the
public concepts that must be understood and applied
in everyday life for managing and preventing further
multispecies spillovers and reverse-spillover events,
such as those reported by Munnik et al. (39) and Yen
et al. (40) from certain animals back to other animals,
known as Homo sapiens.
Acknowledgments
We thank Kostas Kapparis and Costanza Manes for their
comments and suggestions.

About the Authors
Dr. Agnelli is the teaching program coordinator and
interdisciplinary academic advisor at the University of
Florida’s One Health Center of Excellence, where she
serves as a liaison between the One Health center and the
humanities departments at the university and beyond.
2554

Dr. Capua has spent most of her career as a veterinary
virologist working on zoonotic viruses and emerging
pathogens. She is a professor and directs the One Health
Center of Excellence at the University of Florida.
References
1.

World Organization for Animal Health. SARS-CoV-2 in
animals—situation report 12; 2022 Apr. Report No 12
[cited 2022 Sep 19]. https://www.woah.org/app/
uploads/2022/08/sars-cov-2-situation-report-12.pdf
2. Meekins DA, Gaudreault NN, Richt JA. Natural and
experimental SARS-CoV-2 infection in domestic and wild
animals. Viruses. 2021;13:1993. https://doi.org/10.3390/
v13101993
3. US Department of Agriculture Animal and Plant Health
Inspection Service (USDA APHIS). Confirmation of
COVID-19 in a Canada lynx at a Pennsylvania zoo. 2021 Dec
21 [cited 2022 Sep 19]. https://www.aphis.usda.gov/aphis/
newsroom/stakeholder-info/sa_by_date/sa-2021/sa-12/
covid-lynx-pa
4. Banerjee A, Mossman K, Baker ML. Zooanthroponotic
potential of SARS-CoV-2 and implications of reintroduction
into human populations. Cell Host Microbe. 2021;29:160–4.
https://doi.org/10.1016/j.chom.2021.01.004
5. Farzan Z. Chimpanzees & orangutans at Dehiwala
zoo test COVID positive. 2021 Jul 18 [cited 2022 Sep 19].
https://www.newsfirst.lk/2021/07/18/chimpanzeesorangutans-at-dehiwala-zoo-test-covid-positive/
6. Giraldo-Ramirez S, Rendon-Marin S, Jaimes JA, MartinezGutierrez M, Ruiz-Saenz J. SARS-CoV-2 clinical outcome in
domestic and wild cats: a systematic review. Animals (Basel).
2021;11:2056. https://doi.org/10.3390/ani11072056
7. Mallapaty S. The search for animals harbouring coronavirus
—and why it matters. Nature. 2021;591:26–8. https://doi.org/
10.1038/d41586-021-00531-z
8. Manes C, Gollakner R, Capua I. Could mustelids spur
COVID-19 into a panzootic? Vet Ital. 2020;56:65–6.
https://doi.org/10.12834/VetIt.2375.13627.1
9. Mastutik G, Rohman A, I’tishom R, Ruiz-Arrondo I,
de Blas I. Experimental and natural infections of severe
acute respiratory syndrome-related coronavirus 2 in pets
and wild and farm animals. Vet World. 2022;15:565–89.
https://doi.org/10.14202/vetworld.2022.565-589
10. McAloose D, Laverack M, Wang L, Killian ML,
Caserta LC, Yuan F, et al. From people to Panthera:
natural SARS-CoV-2 infection in tigers and lions at the Bronx
Zoo. MBio. 2020;11:e02220–20. https://doi.org/10.1128/
mBio.02220-20
11. Porter SM, Hartwig AE, Bielefeldt-Ohmann H,
Bosco-Lauth AM, Root JJ. Susceptibility of wild canids to
SARS-CoV-2. Emerg Infect Dis. 2022;28:1852–5.
https://doi.org/10.3201/eid2809.220223
12. Sharun K, Dhama K, Pawde AM, Gortázar C, Tiwari R,
Bonilla-Aldana DK, et al. SARS-CoV-2 in animals: potential
for unknown reservoir hosts and public health implications.
Vet Q. 2021;41:181–201. https://doi.org/10.1080/
01652176.2021.1921311
13. Song TZ, Zheng HY, Han JB, Feng XL, Liu FL, Yang X,
et al. Northern pig-tailed macaques (Macaca leonina) infected
with SARS-CoV-2 show rapid viral clearance and persistent
immune response. Zool Res. 2021;42:350–3. https://doi.org/
10.24272/j.issn.2095-8137.2020.334
14. Wei C, Shan KJ, Wang W, Zhang S, Huan Q, Qian W.
Evidence for a mouse origin of the SARS-CoV-2 Omicron

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 12, December 2022

A Reflection on Terminology for SARS-CoV-2

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

variant. J Genet Genomics. 2021;48:1111–21. https://doi.
org/10.1016/j.jgg.2021.12.003
Xinhua. Mongolia confirms first animal deaths due to
COVID-19. 2021 Sept 15 [cited 2022 Sep 19].
http://www.news.cn/english/2021-09/15/c_1310188921.htm
Gollakner R, Capua I. Is COVID-19 the first pandemic
that evolves into a panzootic? Vet Ital. 2020;56:7–8.
https://doi.org/10.12834/VetIt.2246.12523.1
Nerpel A, Yang L, Sorger J, Käsbohrer A, Walzer C,
Desvars-Larrive A. SARS-ANI: a global open access
dataset of reported SARS-CoV-2 events in animals. Sci Data.
2022;9:438. https://doi.org/10.1038/s41597-022-01543-8
Oxford English Dictionary Online. “pandemic, adj. and n.”
Oxford University Press. 2021 [cited 2022 Nov 3].
https://www.oed.com/view/Entry/136746
Homer, Dimock GE, Murray AT. Odyssey. New ed.
Dimock GE, editor. Cambridge (MA): Harvard University
Press; 2015.
Plato, Emlyn-Jones CJ, Preddy W. Lysis. Symposium.
Phaedrus. Cambridge (MA): Harvard University Press; 2022.
Kühn CG, Claudii Galeni opera omnia, vol. 9. Leipzig:
Knobloch; 1825 (repr. Hildesheim: Olms, 1965): 205–430.
Harvey G. On the original, contagion, and frequency of
consumptions. Morbus Anglicus. London: Nathaniel Brook;
1666.
Byrne JP, Hays JN. Epidemics and pandemics: from ancient
plagues to modern-day threats. Santa Barbara (CA):
ABC-Clio, LLC; 2021.
Grennan D. What is a pandemic? JAMA. 2019;321:910.
https://doi.org/10.1001/jama.2019.0700
Webster N. American dictionary of the English language.
New York: S. Converse; 1828.
Clemow F. The recent pandemic of influenza: its place of
origin and mode of spread. Lancet. 1894;143:139–43.
https://doi.org/10.1016/S0140-6736(01)65971-3
Porta MS. A dictionary of epidemiology. 6th ed. Oxford:
Oxford University Press; 2014.
Morens DM, Folkers GK, Fauci AS. What is a pandemic?
J Infect Dis. 2009;200:1018–21. https://doi.org/10.1086/644537
University of Maryland Pathogenic Microbiology.
Summary of host-parasite interactions [cited 2022 Sep 19].
https://science.umd.edu/classroom/bsci424/HostParasite
Interactions/HostParasiteSummary.htm

30.
31.
32.
33.

34.
35.
36.
37.

38.
39.

40.

Stedman TL. Stedman’s medical dictionary. 28th ed.
Philadelphia: Lippincott Williams & Wilkins; 2006.
Oxford English Dictionary Online. “panzootic, n. and adj.”
Oxford University Press. 2021 Dec [cited 2022 Sep 19].
www.oed.com/view/Entry/261369
Stray C, Clarke M, Katz JT. Liddell and Scott: the history,
methodology, and languages of the world’s leading lexicon
of ancient Greek. Oxford: Oxford University Press; 2019.
Billings JS. The national medical dictionary: including
English, French, German, Italian, and Latin technical terms
used in medicine and the collateral sciences and a series of
tables of useful data. Philadelphia: Lea Brothers & Co.; 1890.
New Sydenham Society. The New Sydenham Society’s
lexicon of medicine and the allied sciences. London: The
Society; 1893.
Barrett T, Rossiter PB. Rinderpest: the disease and its impact
on humans and animals. Adv Virus Res. 1999;53:89–110.
https://doi.org/10.1016/S0065-3527(08)60344-9
Academia de Ciencias Médicas, Físicas y Naturales de La
Habana. Anales De La Academia De Ciencias Médicas,
Físicas Y Naturales De La Habana. 1895;32:305–342.
Palmer MV, Martins M, Falkenberg S, Buckley A, Caserta
LC, Mitchell PK, et al. Susceptibility of white-tailed deer
(Odocoileus virginianus) to SARS-CoV-2. J Virol.
2021;95:e00083–21. https://doi.org/10.1128/JVI.00083-21
Mallapaty S. COVID is spreading in deer. What does that
mean for the pandemic? Nature. 2022;604:612–5.
https://doi.org/10.1038/d41586-022-01112-4
Oude Munnink BB, Sikkema RS, Nieuwenhuijse DF,
Molenaar RJ, Munger E, Molenkamp R, et al. Transmission
of SARS-CoV-2 on mink farms between humans and
mink and back to humans. Science. 2021;371:172–7.
https://doi.org/10.1126/science.abe5901
Yen HL, Sit THC, Brackman CJ, Chuk SSY, Gu H, Tam KWS,
et al. Transmission of SARS-CoV-2 delta variant (AY.127)
from pet hamsters to humans, leading to onward human-tohuman transmission: a case study. Lancet. 2022;399:1070–8.
https://doi.org/10.1016/S0140-6736(22)00326-9

Address for correspondence: Ilaria Capua, One Health Center
of Excellence, University of Florida, 1604 McCarty Dr, G047,
Gainesville, FL 32611-0135, USA; email: icapua@ufl.edu

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 12, December 2022

2555

