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Dear Editor,

Very recently, a report has been published in Lancet on August 10,
2022, on the first evidence of human-to-dog transmission of monkeypox
virus (MPXV), a zoonotic virus affecting humans [1]. During the past
three months since May 2022, the world has witnessed a rapid rising of
human Monkeypox (MPX) cases in several nations, and the World
Health Organization (WHO) declared MPX as a Public Health Emer-
gency of International Concern on 23rd July 2022. Currently more than
42000 confirmed cases from 95 countries have been reported along with
12 deaths as of August 23, 2022 [2]. The virus is transmitted naturally
among small mammals and rodents in Central Africa and this is the first
time that such a high rate of human-to-human transmission is being
observed for this disease, though it has been considered earlier as a
neglected/rare disease since it was first identified five decades back in
1970. Human-to-animal transmission of MPXV has not been reported
earlier, except the most recent identification of a case of
human-to-animal transmission (reverse zoonosis) from Paris. The pet
dog (Male Italian Greyhound) of two individuals who were suffering
from MPX was also diagnosed to be positive for MPXV. The virus found
in the individuals and the dog showed homology on DNA sequencing
[1]. This transmission behaviour of the virus is a significant change in
the earlier thought of the transmission cycle of MPXV. Of note, Prairie
dogs can help us to better understanding of transmission, pathogenesis,
and developing newer vaccine and treatment trials due to their sus-
ceptibility to severe MPXV infection [3,4].

In the past outbreaks of MPX outside the African continent, no case of
human-to-animal transmission was ever seen. During the first outbreak
of MPX in the United States of America in the year 2003, wherein 70
human MPX cases were detected, local Prairie dogs were found to be
infected with MPXV that picked this viral infection from small rodents/
mammals imported from Ghana, Africa [5]. This jumping of the virus
from imported animals to prairie dogs was mainly due to close proximity
of animals being kept together in cages prior to distribution. Supply of
these prairie dogs has led to spread of virus in most of these cases [6].
During that outbreak, no other local or pet animal, except the Prairie
dogs was found to be infected with MPXV. In most of the cases, the sick
pets were taken to veterinary clinics which could have provided the
opportunity for the virus to spill to other animals. In one instance, rabbit
that had become ill after exposure to an ill prairie dog at a veterinary
clinic was thought to be the as source of disease, but later MPXV was not
isolated from that rabbit [7].

Transmission of virus from humans-to-animals is seen in other
orthropox viruses like cow pox and vaccinia virus [8]. The ‘Spillover’
event with change in the host of virus can lead to development of new
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variants with different characters. Earlier, the novel severe acute res-
piratory syndrome coronavirus (SARS-CoV-2), the cause of the ongoing
COVID-19 pandemic faced in the past more than two and a half year,
was seen affecting only humans in a rapid human-to-human trans-
mission, which was initially considered to be spilled over from
animals-to-humans (from bats, pangolins) as a zoonotic pathogen.
Thereafter, owing to host jumping and cross-species transmission
events, the SARS-CoV-2 was reported to be transmitted from
humans-to-animals, and various animal species such as cats, dogs, lions,
tigers, white-tailed deer, ferrets, mink and others were reported to be
infected and/or susceptible to this virus, and cat-to-cat and
ferret-to-ferret transmission could happen via contact and air [9,10].
However, SARS-CoV-2 reverse zoonosis with spillover transmission from
animals-to-humans has been significantly documented from
mink-to-humans in mink farm workers in Netherlands, wherein rapid
transmission of the virus occurred among the mink population, and
subsequently a new mink-associated SARS-CoV-2 variant emerged that
was recognized in both humans and minks [11]. During the start of
COVID-19 pandemic, the variant that first raised alarm globally was
isolated in minks in Denmark, named as “Cluster 5” that was thought to
be associated with changes in SARS-CoV-2 spike (S) protein and
decreased neutralization in convalescent antisera. Various measures like
culling of minks and travel restrictions were taken for preventing the
spread of that variant to humans [12]. A few other reports of zoonosis
and reverse zoonosis of SARS-CoV-2 have been documented, including
virus transmission from cat-to-human, human-to-dog, human-to-cat,
human-to-minks, human-to-ferrets, human-to-lion, human-to-tiger,
human-to-pumas, human-to-deer, human-to-hamsters; however, un-
derstanding reverse zoonosis completely needs further explorative
research studies and disease investigations [10-15]. An illustration on
SARS-CoV-2 and MPXV zoonosis, animal spillover and reverse zoonosis
is presented in Fig. 1.

MPXV infected persons are advised to avoid taking care of virus
exposed pets. Pets with contact with symptomatic MPX patients should
be kept away from other animals for at least 21 days [16]. There is the
need for active surveillance and tracking of MPXV among pets and other
animals to detect any other reverse zoonosis event(s) of
human-to-animal transmission, finding the reservoir of zoonotic path-
ogen in humans known as zooanthroponosis, studying the virus preva-
lence in various animal species, throwing more light on zoonotic aspects
of this virus, and having vigilance of detecting emergence of any new
variant of MPXV [17-19]. There is a dire need to implement one health
as a collaborative approach strictly to a wider global level to limit the
menace of zoonotic viruses including MPXV, which may ultimately aid
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Fig. 1. An overview on zoonosis, animal spillover and reverse zoonosis of SARS-CoV-2 and MPXV.

in reducing human infections as well as enhancing public health pre-
paredness in the wake of the declined immunity against MPXV in the
post-eradication era of smallpox and cessation of smallpox vaccination
[19,20].

Apart from all these, COVID-19 Vaccines have been developed for
animals including domestic and captive animals, pets such as dogs, zoo
animals and susceptible precious exotic and wildlife animals, so as to
prevent reverse zoonosis, limiting SARS-CoV-2 circulation in animals

and at animal-human interface for confronting any associated zoonosis.
Concerning zoonosis and the recently reported concern of reverse
zoonosis associated with MPXV, should we be required to develop MPXV
vaccines for animals? [19,20].

In conclusion, the recent report of Seang et al. on the first evidence of
human-to-dog transmission of MPXV urges a priority demand of
enhancing surveillance and conducting further explorative and in-depth
disease investigations, and strengthening researches on this zoonotic
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virus [1]. This will facilitate finding out the real magnitude of MPXV
reverse zoonosis and spillover from other animal species, including pets
like cats, zoo, wildlife and experimental animals to humans. Any
emergence of MPXV variant must be considered to be tracked and
monitored with a high degree of vigilance, like the emerging variants of
SARS-CoV-2 that have been reported immediately from time to time.
This should paved ways for advancements in finding out more effective
vaccines, promoting booster vaccine shots and discovering newer and
effective therapeutics to counteract COVID-19 pandemic in a better way.
Urgent focus should be given to formulate pro-active control measures
and strategic future preparedness plans to avoid what has happened to
the SARS-CoV-2 ongoing pandemic, which now seems to be a never
endemic pandemic despite high global efforts of developing few po-
tential vaccines in emergency and ramping up of massive COVID-19
vaccination campaigns. These facts may well be due to the risk factor
the virus being circulating continuously in the animal population.
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