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Dear Editor,
The ongoing coronavirus disease 2019 pandemic has been

tough on human lives globally in recent times. Most pandemics
that affect human life involve microbes of animal origin, and
virus has been increasingly responsible for disease transmission.
Thus, restricting microbial spillover from animals to humans, as
also the reverse, is essential. It is equally vital to meticulously
assess the zoonotic microbial flora of animals that coexist with
humans. Measures such as vaccination would be increasingly
beneficial for microbial transmissions from animals to humans. It
would ensure controlling such transmissions and also minimizing
the possibilities of microbial multiplication in a susceptible host/
carrier thereby reducing its chance of mutation[1]. From a
microbiology perspective, zoonotic viruses have been ever more
efficient host adaptation. It is particularly evident from the
emerging novel influenza viruses, some causing pandemics. They
find a reservoir host and suitable niche, allowing them to remain
unnoticed until they spill on to humans[1]. Viruses like lyssa and
rabies could infect domesticated (cats, dogs, ferrets) and wild
(bats, monkeys) mammals, thereby posing an increased risk of
spillovers and emergences. Other viruses like dengue and chi-
kungunya among others are hosted by arthropod vectors like
mosquitoes that ensure their survival and frequently infect
humans.

The reported human-to-dog transmission of the human
Monkeypox (MPX) virus confirms that infected humans too
could infect susceptible animals, and hence it is further

challenging to prevent human-to-animal transmission in pets[2,3].
The virus has infected nearly 70,696 humans in 107 countries as
on October 6, 2022[4]. Thus, the virus now has a truly global
presence. TheWHO also declaredMPX as a global Public Health
Emergency of International Concern[5]. Although B.1 is respon-
sible for the current 2022MPX resurgence that could be linked to
the earlier West African clade, many virus variants (A, A.1, A.2,
and B.1) are identified till date[6]. The West African clade is
reportedly less severe compared to the Central African clade, and
its infectivity is debatable due to the large number of cases that
has reached to more than 100 countries. Although MPXV is
noticed, in general, public it circulates in particular group/com-
munity like gay, bisexuals, or men–men sex preference primarily,
which means that the regions with high gay or bisexual male
population shall have an increasing concern. The WHO advises
such groups to limit sexual promiscuity to reduce transmission
risk. Further, HIV-infected MPX patients show severe symptoms
in such groups. Being immunocompromised, the possibility of the
virus mutating in such patients that provide a best-fit favorable
situation is high. It is really challenging as the mutated virus may
have increased severity and infectivity in future compared to the
native strain and most importantly the genetic diversity and
evolutionary origin of the MPX virus are not completely
understood[6,7].

Recent data reveal that human–human MPX transmission
occurs through direct contact with contagious rashes, scabs, or
body fluids. It could also transmit via respiratory secretions or
intimate physical contact like kissing, cuddling, or having sex.
However, the human-to-animal transmission mechanism is
unknown. According to the owners of the infected dog, the dog
slept with them in bed. Although infected animals could spread
MPX virus to people and to other animals, whether this dog
transmitted the infection is unclear/unreported. Moreover,
humans and animals may show different clinical signs[8]. An
important precaution is to isolate pets from family members
infected with MPX. Investigating secondary transmissions via
pets is suggested.

The infected dog had lesions on its skin and mucous mem-
branes, pustules on its abdomen and a thin anal ulceration. There
is an array of susceptible animals that need special surveillance.
All MPX-infected animals may not exhibit rashes. Wild animals
like rodents (squirrel, rat, and dormice) and nonhuman primates
(like chimpanzee, African gorilla, marmoset, and monkey) could
be MPXV carriers[9–11]. According to the CDC, squirrels, prairie
dogs, marmots, groundhogs, giant-pouched rats, chinchillas,
hedgehogs, shrews, monkeys, apes, and dogs could be MPXV
infected[12]. Gerbils, Guinea pigs, hamsters, raccoons, mice, rats,
domestic rabbits, cats, cattle, camels, skunks, voles, badgers,
coyotes, and foxes can be infected with other orthopoxviruses,
although whether these can be MPXV infected is still
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unknown[12]. Orthopoxvirus infection in other animals like
goats, sheep, and pigs is also unknown, so also in reptiles,
amphibians, and birds. Understandings of the complete array of
susceptible animals need to be deciphered.

AlthoughMPX continues to spread globally and its human-to-
animal transmission is confirmed, its manifestation is different
than severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Investigating the cases and circumstances of infection is
important that will be very helpful to contain it. Understanding
howMPX spreads from humans to animals could help figure out
why and how the disease has spreads so rapidly in nonendemic
regions recently. How the various species transmit the MPXV
and by what route need to be investigated. Understanding the
animal reservoir, including domestic pets, is critical. Although
humans to pet transmission do not seem to be occurring widely,
and perhaps there could be unreported cases, remaining alert is
needed.

During the incubation period, neither the humans nor the
animals are symptomatic. As symptoms arise after incubation,
the symptoms differ in humans and animals[13]. Skin lesions
appear initially inMPX-infected pets. Consulting a veterinarian is
recommended if lesions suddenly appear. The most common
symptoms later are fever, swollen lymph nodes along with
lethargy, cough, runny nose, red eyes, and loss of appetite, and
also skin rashes as disease progresses. Frequent hand-washing
with soap or using an alcohol-based sanitizer and using personnel
protective equipment like eye protection, mask, gloves, and a
long-sleeved gown are recommended when caressing sick
animals[14]. Self-monitoring and avoiding animal contact parti-
cularly in MPX-reported localities are also suggested[14].
Following isolation protocols as prescribed by the WHO and
medical agencies to minimize the transmission is also
recommended.

Although numerous animal vaccines against SARS-CoV-2 and
its variants that infect pets and wild animals exist, currently, no
vaccines for pets and wild animals exist to protect them from
MPXV[13,15]. The available MPX vaccines have only been
approved for humans, and also these are still not globally avail-
able, particularly in lower and lower-middle-income countries.
The time seems right and urgent to develop MPX animal vaccine
and its distribution to particularly the affected countries. Due to
human–animal and animal–human transmission of MPXV, it
will be an effective way to prevent the future emergence of MPX
variants. Effective surveillance of MPXV in high-risk group ani-
mals is recommended.

Nearly 50 people were infected with MPXV after contacting
infected pet prairie dogs during the 2003 MPX outbreak[12,13],
suggesting possible pet-to-human transmission in households.
Although whether cats can contract MPX is unknown, a cat might
catchMPX, as per the American VeterinaryMedical Association[13].
As the disease becomes more prevalent in future, the understanding
may be better. Currently, it is probably not possible to vaccinate the
exposed pets. It is important to get oneself vaccinated if exposed to
the MPX infected, which shall also ensure pet protection. The
instances of zoonotic life-threatening disease outbreaks like the cor-
onavirus disease 2019 andMPX through virus spillage from animals
to humans are likely to spread worldwide ever more rapidly and
frequently. Arguably, a significant reason for suchdisruptive events is
the altered land-use pattern, particularly in areas that were once
dominated by wildlife, thereby destroying the biodiversity. It forced

wild animals to shelter and search for food elsewhere, often closer to
human habitation.

Historically, most pandemic-causing viruses originate from
animals at some point. Declared as a global health concern by
WHO, which has warned to check MPX spread, it could only be
possible by vaccinating humans as well as animals in view of the
intense human–animal contacts. Vaccines for wildlife should be
next-generation, one-shot and effectively of long-term mRNA,
subunit, and vector based that would be easy to administer.
Antibody against SARS-CoV-2 was detected in wild deer which
indicates that the wild animal was infected by SARS-CoV-2 at
some point of time[16]. Thus, spillover of MPX to wild animals
from humans could be a possibility due to human–animal
proximity. Thus, the time is ripe to have the next-generation
MPX vaccine for the animal as well.

Finding solutions to avoid imminent catastrophe is important.
Along with humans, animal vaccines with wildlife vaccination
strategies could help. Raccoons are vaccinated against rabies in
North America by dropping vaccines in the form of edible baits
using helicopters[13]. To ensure long-term benefits of immunity,
vaccinating a susceptible species with a longer life span may be
suggested[17]. Vaccinating a susceptible species that has a shorter
life span could be by increasing the frequency wherever practic-
able. Another prudent strategy could be to develop vaccines that
provide immunity not just horizontally (in a generation) but
vertically (through generations). Also a suggestible better way is
to find ways for herd immunity in wildlife that moves through
animals instead of directly vaccinating each. The animal directly
vaccinated with transferable and self-disseminating vaccine on
the skin or fur returns to trigger the effect in the herd. The vaccine
manifests its action there through herd immunity. Yet, a self-
disseminating vaccine consisting of an attenuated (weakened)
virus that is designed to alleviate the disease risk within a popu-
lation through herd immunity is quite complex. In view of ‘One
Health Approach,’ urgent global alliance towards developing and
distributing such animal vaccines is highly recommended.
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