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INTRODUCTION
Antimicrobial =~ resistance = occurs = when
microorganisms—including bacteria, viruses,
fungi, and parasites—evolve mechanisms that
render antimicrobial treatments ineffective,
leading to persistent infections (Puvaca 2022).
On a global scale, AMR is increasingly
recognized as a significant public health threat.
In 2019, bacterial AMR was directly associated
with approximately 1.27 million deaths and
contributed to nearly 4.95 million fatalities
worldwide (Moro 2023). If left unchecked,
projections suggest that AMR could result in
over 39 million deaths globally by 2050 (Capozzi
et al. 2019).

In veterinary medicine, AMR represents a
growing
companion animals such as dogs and cats. The

challenge, particularly among
overuse and improper administration of
antimicrobials in these animals are major factors
driving the emergence of resistant bacterial
strains. These resistant pathogens complicate
the treatment of common infections in pets and
present a zoonotic risk, as they can be
transmitted between animals and humans in
shared environments (Kock et al. 2021).

The One Health approach emphasizes the
interconnectedness of human, animal, and
environmental health, illustrating how AMR
propagates
environmental contamination, and the food
supply chain (Martak et al. 2024). For instance,
antimicrobial use in pets can contribute to the
emergence and spread of resistant strains,
which may subsequently affect human

through direct contact,

populations. This underscores the necessity of a
collaborative, multidisciplinary approach to
effectively combat AMR (Marco-Fuertes et al.
2022).

This review aims to examine the prevalence and
implications of AMR in companion animals,
explore the potential transmission of resistant
bacteria to humans, and discuss strategies for
mitigation within the One Health framework.
Understanding the role of pets in the AMR
landscape is essential for developing targeted
interventions that safeguard public health.

EPIDEMIOLOGY OF AMR IN
COMPANION ANIMALS

Antimicrobial resistance in companion animals,
particularly in dogs and cats, represents an
escalating challenge to both veterinary and
public health. The spread of MDR pathogens
complicates treatment protocols and increases
the risk of zoonotic transmission. Among the
most concerning MDR bacteria in companion
animals is Staphylococcus pseudintermedius,
especially its methicillin-resistant variant
(MRSP) (Lynch and Helbig 2021). This
bacterium, a natural resident of canine skin and
mucous membranes, is a leading cause of
infections such as pyoderma, otitis externa, and
post-surgical wound complications (Priyantha
2020; Lynch and Helbig 2021; Fabregas et al.
2023). Methicillin-resistant strains demonstrate
significant resistance to beta-lactams and
various other antibiotic classes, rendering them
increasingly difficult to treat (Donkor and
Codjoe  2019). Studies indicate that
approximately 55% of S. pseudintermedius
isolates in cats and 60% in dogs exhibit MDR,
with notable resistance to aminoglycosides,
tetracyclines, and fluoroquinolones (Gomez-
Beltran et al. 2020).

Another critical MDR pathogen in companion
animals is Escherichia coli, particularly strains
that produce extended-spectrum  beta-
lactamases (ESBLs) (Cui et al. 2022). E. coli is a
common causative agent of urinary tract
infections (UTIs) in dogs and cats, and the
emergence of ESBL-producing variants has
substantially diminished the efficacy of beta-
lactam antibiotics (Janczak et al. 2024). A
decade-long study in Italy observed a rising
incidence of ESBL-producing E. coli in
uropathogenic isolates from dogs and cats, with
resistance rates reaching 82% in feline samples
and 72% in canine samples. Alarmingly,
resistance to first-line treatments such as
amoxicillin-clavulanate and cephalosporins
underscores the urgent need for alternative
therapeutic options (Zhou et al. 2022).
Enterococcus species, which are naturally
present in the gastrointestinal tracts of dogs and
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cats, have also exhibited concerning resistance
patterns. Vancomycin-resistant Enterococcus
(VRE) has been identified in pet infections,
presenting significant treatment challenges due
to the limited therapeutic options available
(Shaker et al. 2024). Surveillance studies in
China from 2018 to 2021 found that 14.39% of
enterococcal isolates from companion animals
displayed multidrug resistance, with some
strains exhibiting resistance to vancomycin.
The detection of VRE in veterinary settings
raises concerns about potential transmission to
immunocompromised pet owners, highlighting
the need for stringent infection control
protocols (Wada et al. 2021).

In addition to infections primarily affecting
animals, zoonotic pathogens such as Salmonella
and Campylobacter contribute to the AMR
burden in companion animals. These bacteria,
typically associated with gastrointestinal
illnesses, can be transmitted to humans through
direct contact or environmental contamination
(Thépault et al. 2020). Research indicates that
antimicrobial-resistant Salmonella and
Campylobacter are increasingly prevalent in
companion animals, with resistance to
fluoroquinolones and macrolides raising
significant concerns (EFSA 2023). One study
found that over 40% of Salmonella and
Campylobacter isolates from dogs were resistant
to fluoroquinolones, a class of drugs critical in
human medicine (Moser et al. 2020).

The rising prevalence of MDR bacteria in
veterinary medicine has been closely linked to
antimicrobial usage patterns and regional
variations in resistance rates (Cocca et al. 2021).
A study on antimicrobial prescriptions in
companion animals from 2019 to 2021 recorded
2,772 cases of antibiotic use, with 99.7% of these
cases involving dogs and only 0.3% involving
cats (Joosten et al. 2020). The study also
highlighted a higher reliance on broad-
spectrum antibiotics in dogs, which may
contribute to the observed increase in resistance
trends in canine bacterial infections (Pedersen
et al. 2007). Moreover, geographical disparities
in MDR pathogen distribution reflect
differences in antimicrobial stewardship
practices and infection control strategies, with

certain MRSP clonal lineages being more
prevalent in specific regions (Worthing et al.
2018).

The growing presence of MDR bacteria in
companion animals underscores the urgent
need for effective antimicrobial stewardship,
ongoing surveillance, and rigorous infection
control measures within veterinary practice.
The increasing resistance observed in MRSP,
ESBL-producing E. coli, VRE, and zoonotic
Salmonella and  Campylobacter ~ pathogens
highlights the broader implications of AMR
within the One Health framework. Addressing
these challenges requires a coordinated,
multidisciplinary effort involving
veterinarians, pet owners, and public health
authorities to implement comprehensive
strategies aimed at controlling the spread of
antimicrobial resistance and safeguarding both
animal and human health.

DRIVERS OF ANTIMICROBIAL
RESISTANCE IN VETERINARY
MEDICINE

Antimicrobial resistance in veterinary medicine
is a complex and multifactorial issue, driven by
several contributing factors, including the
overuse and improper administration of
antibiotics in pets, the absence of robust
antimicrobial stewardship programs (ASPs),
and various transmission routes that facilitate
the spread of resistant bacteria (Endale et al.
2023). A primary driver of AMR is the
inappropriate prescription of antibiotics, with
research indicating that a significant proportion
of veterinary antibiotic use is either
unnecessary or deviates from established
guidelines. A survey found that more than half
of veterinarians only moderately adhere to
domestic or international guidelines when
prescribing antibiotics, highlighting
inconsistencies in the application of best
practices (Chan et al. 2024). This lack of
consistency fosters the selection of resistant
strains, as pathogens are frequently exposed to
suboptimal regimens.
Additionally, the challenge of administering

antimicrobial
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oral medications —particularly in cats—has led
to an increased reliance on long-acting
injectable antibiotics, such as cefovecin. While
these formulations are preferred for improving
compliance, their widespread use contributes
to higher antibiotic exposure, further
promoting the development of resistance
(Cazer 2023).

The inadequate implementation of ASPs within
veterinary medicine exacerbates the AMR
crisis. ASPs are vital for promoting the
judicious use of antibiotics; however, their
integration into companion animal practice
remains limited. Although guidelines exist to
encourage responsible antibiotic use, studies
indicate that many veterinarians do not
consistently apply these guidelines in routine
practice (Best et al. 2023). The absence of
uniform protocols and the frequent reliance on
empirical treatments, without conducting
culture and sensitivity testing, contribute to
inappropriate
Organizations such as the American Animal
Hospital Association (AAHA) and the
American Association of Feline Practitioners
(AAFP) have developed recommendations to
support responsible antibiotic use, including
regular antimicrobial audits and continuous
education for veterinary professionals.
However, the real-world adoption of these
measures faces several barriers, including time
constraints, limited resources, and resistance to

prescribing patterns.

behavioral change among practitioners (Frey et
al. 2022).

The spread of resistant bacteria is further
facilitated by multiple transmission routes,
including direct pet-to-human contact and
environmental
interactions such as petting, licking, and
sharing living spaces increase the risk of
bacterial especially  to
immunocompromised individuals (Jin et al.
2023). In addition to direct contact,
environmental contamination is a significant
concern, as antibiotics and resistant bacteria can
enter ecosystems through improper disposal of
medications, pet waste, and contaminated
surfaces. Research indicates that certain human
activities, such as the use of flea treatments

contamination. Close

transmission,

containing  fipronil and  imidacloprid,
contribute to environmental contamination and
may drive bacterial resistance (Perkins et al.
2021). Another emerging concern is the
increasing popularity of raw meat-based diets
(RMBDs) for pets, which may serve as a vehicle
for the transmission of antimicrobial-resistant
bacteria. Studies have detected multidrug-
resistant Escherichia coli and Salmonella spp. in
commercial raw pet foods, posing potential
infection risks to both animals and humans
(Ribeiro-Almeida et al. 2024).

To effectively address AMR in veterinary
medicine, a comprehensive strategy is
required—one that prioritizes responsible
antibiotic use, strengthens antimicrobial
stewardship  programs, and  mitigates
transmission pathways. Collaboration among
veterinarians, pet owners, policymakers, and
environmental agencies is essential to develop
and implement measures that curb the
emergence and spread of antimicrobial
resistance, ultimately safeguarding both animal
and human health.

CLINICAL IMPLICATIONS OF AMR IN
PETS

Antimicrobial resistance in companion animals
presents  significant  clinical challenges,
particularly in the treatment of infections such
as pyoderma, UTIs, and pneumonia (Joosten et
al. 2020; Smoglica et al. 2022). The increasing
prevalence of multidrug-resistant (MDR)
pathogens complicates treatment strategies,
often resulting in more severe disease
outcomes, higher mortality rates, and increased
healthcare costs.

Pyoderma, a common skin condition in dogs, is
frequently associated with  Staphylococcus
pseudintermedius. The emergence of MRSP has
markedly diminished the efficacy of traditional
therapeutic options (Nocera and De Martino
2024). MRSP strains exhibit resistance to
multiple antibiotic classes, including beta-
lactams, macrolides, and fluoroquinolones,
thereby limiting the available treatment options
(Frank and Loeffler 2012). Research suggests
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that MRSP infections often necessitate
alternative antimicrobial agents, which may be
less effective or associated with a higher risk of
adverse effects (Nocera and De Martino 2024).
Furthermore, failure to manage underlying
predisposing conditions can lead to recurrent
infections, which further complicate treatment
and exacerbate the clinical challenge.

A notable case involved a dog that developed a
postoperative wound infection caused by
MRSP. Initial empirical treatment with
cephalexin proved ineffective, as the infection
persisted, necessitating antimicrobial
susceptibility testing. The results indicated
resistance to multiple commonly used
antibiotics (Bryan et al. 2012). Consequently, the
treatment regimen was adjusted to include
chloramphenicol, an antimicrobial agent
associated with a higher risk of adverse effects.
Despite its potential drawbacks, this targeted
approach ultimately led to the resolution of the
infection. This case highlights the critical role of
culture and sensitivity testing in guiding
effective treatment strategies for multidrug-
resistant infections, reinforcing the need for
evidence-based antimicrobial selection in
veterinary medicine.

Urinary tract infections, often caused by
Escherichia coli, have become increasingly
difficult to treat due to the rising prevalence of
ESBL-producing strains (Woerde et al. 2023).
These bacteria exhibit resistance to a wide range
of beta-lactam antibiotics, including penicillins
and cephalosporins, significantly limiting
treatment options (Poirel et al. 2018). The
presence of ESBL-producing E. coli in
companion animals has been associated with
treatment failures and prolonged infection
durations. In severe cases, veterinarians may
need to resort to carbapenems—antibiotics
typically reserved for critical human
infections —raising concerns about
antimicrobial stewardship and the potential for
cross-species transmission (Cole et al. 2022).
Another notable case involved a cat presenting
with a severe UTI that failed to respond to
standard amoxicillin-clavulanate  therapy.
Urine culture and susceptibility testing
identified an ESBL-producing Escherichia coli

strain, exhibiting resistance to multiple
antibiotic classes (KuKanich et al. 2020; Woerde
et al. 2023). Due to the limited treatment
options, amikacin, an aminoglycoside with
known nephrotoxic potential, was
administered under strict monitoring protocols.
While the infection ultimately resolved, this
case underscores the complexities and risks
associated with managing multidrug-resistant
bacterial infections in companion animals,
highlighting  the need for judicious
antimicrobial use and close therapeutic
oversight.
Although less frequent, pneumonia in pets also
presents a considerable treatment challenge
when caused by MDR pathogens (Watkins and
Van Duin 2019). Infections involving resistant
bacteria often result in extended hospital stays,
intensive medical care, and reliance on
advanced antimicrobial therapies, some of
which may not be readily accessible in
veterinary  practice. Given the limited
availability of effective antibiotics for treating
MDR respiratory infections, preventive
strategies such  as  vaccination and
environmental management play a crucial role
in reducing disease incidence.
Beyond the clinical challenges, AMR in
companion animals leads to increased
morbidity and mortality. MDR bacterial
infections are often associated with prolonged
illness and a heightened risk of complications.
For example, a study found that wound
infections caused by resistant bacteria in dogs
led to delayed healing and an increased
likelihood of systemic illness (Menard et al.
2022). Managing these infections frequently
requires more aggressive interventions,
including specialized diagnostics,
hospitalization, and the use of costly or off-label
antimicrobial treatments.
The financial burden on pet owners is
considerable, as treatment failures and
recurrent infections escalate veterinary costs.
Additionally, the emotional toll on pet owners,
coupled with the potential for zoonotic
transmission ~ of  resistant  pathogens,
underscores the broader public health
implications of AMR in companion animals.
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Addressing these challenges requires a
multifaceted approach,
improved antimicrobial stewardship, enhanced

encompassing

diagnostic capabilities, and increased public
awareness of the risks associated with AMR in
veterinary medicine.

ZOONOTIC AND PUBLIC HEALTH
CONCERNS

Antimicrobial resistance in companion animals
poses significant concerns for public health,
particularly due to the potential for zoonotic
transmission of resistant bacteria between pets
and humans. This exchange of resistant
pathogens can occur through direct contact,
environmental contamination, or shared
microbiota, often resulting in infections in
humans that are more difficult to treat.

Multiple studies have documented the
transmission of antimicrobial-resistant bacteria
between pets and their owners. A
comprehensive review examining bacterial
transmission from humans to pets and vice
versa revealed the widespread nature of this
issue (Hamame et al. 2022). One prominent
example is MRSP, a common bacterium in
dogs, which has been identified as a zoonotic
pathogen capable of infecting humans (Moses
et al. 2023). Several reports have detailed cases
where MRSP was transmitted from dogs to
humans, causing infections such as
endocarditis, post-surgical infections, and
catheter-related bacteremia (van Duijkeren et al.
2011). These findings underscore the need for
heightened  awareness and
measures to mitigate the zoonotic transmission

preventive

of resistant bacteria.

Homes play a crucial role in the spread of AMR
pathogens between pets and humans. A study
tracking 65 pet-owning households in the UK
and Portugal found evidence of multidrug-
resistant bacteria transmission between dogs,
cats, and their owners (Menezes et al. 2024). The
study sampled clinical and fecal specimens
from pets with skin, soft tissue, or urinary tract
infections, as well as from their healthy owners.
The results indicated that close contact between

pets and humans facilitates the exchange of
resistant bacteria, further emphasizing the need
for stringent hygiene practices and responsible
antimicrobial use in homes to prevent
transmission.
Veterinary clinics also serve as critical points for
the spread of AMR. The routine use of
antibiotics in veterinary settings contributes to
the development of resistant strains. A study on
the public health risks of AMR transfer from
companion animals highlighted how frequent
interactions between pets and humans in
clinical environments can promote the spread
of resistant bacteria (Willemsen et al. 2019). The
study called for strict infection control
measures, including regular handwashing,
thorough disinfection, and cautious antibiotic
prescribing, to reduce the risk of AMR
transmission in veterinary clinics.
Several case studies illustrate the direct impact
of pet-related resistant bacteria on human
health. For instance, a Campylobacter outbreak
linked to pet store puppies led to illnesses
across multiple states (Francois Watkins et al.
2021). The strain responsible was resistant to
common antibiotics, complicating treatment.
This case underscores how commercial pet
breeding and retail environments can serve as
sources of resistant pathogens that spread to
humans. Another study focused on the
transmission of antimicrobial-resistant enteric
bacteria between dogs and their owners.
Researchers suggested that dogs treated with
antibiotics may develop resistant bacteria in
their feces, which can then be shared with
humans in the same household (Beaulac et al.
2023).
These findings highlight the critical importance
of comprehensive measures, including
improved hygiene practices, responsible
antimicrobial use, and stricter infection control
protocols in both homes and veterinary
settings, to prevent the transmission of
antimicrobial-resistant pathogens between
companion animals and humans.
In conclusion, the transfer of antimicrobial-
resistant bacteria between companion animals
and humans represents a significant public
health concern. Research demonstrates that
velsi.id | 41



close contact within homes and veterinary
clinics facilitates the spread of resistant
pathogens, leading to infections in humans that
are increasingly difficult to treat. Addressing
this issue necessitates a One Health approach,
which integrates human and veterinary
medicine to promote responsible antimicrobial
use, enhance infection control practices, and
implement ongoing surveillance to monitor
and reduce the transmission of AMR. Such a
coordinated effort is essential to mitigating the
growing threat of antimicrobial resistance and
safeguarding both animal and human health.

CURRENT STRATEGIES TO COMBAT
AMR IN COMPANION ANIMALS

The increasing prevalence of AMR in
companion animals has necessitated the
development of targeted strategies to mitigate
its impact. These strategies primarily focus on
antimicrobial stewardship, advancements in
detection and surveillance, and the exploration
of alternative treatment options.

Antimicrobial stewardship programs play a
critical role in optimizing antibiotic use,
reducing the emergence of resistant bacteria,
and preserving the efficacy of existing
antimicrobials. =~ Veterinary = organizations,
including the World Small Animal Veterinary
Association ~ (WSAVA), the  American
Veterinary Medical Association (AVMA), and
the Federation of Veterinarians of Europe
(FVE), have established guidelines to promote
the judicious use of antibiotics in companion
animals (Teale and Moulin 2012). These
guidelines emphasize prudent prescribing
practices, infection prevention strategies, and
routine antimicrobial susceptibility testing to
ensure appropriate therapeutic interventions.
A fundamental aspect of ASPs is the restriction
of critically important antibiotics (CIAs) to
safeguard their effectiveness in both human
and veterinary medicine. The World Health
Organization (WHO) and the World
Organisation for Animal Health (WOAH) have
identified several antibiotic classes, including
carbapenems, fluoroquinolones, and third

generation cephalosporins, as CIAs. Their use
in veterinary practice should be strictly
regulated to minimize the risk of cross-
resistance between human and animal
pathogens (Gehring et al. 2023). A study
examining antimicrobial prescriptions in
European veterinary clinics found that
fluoroquinolones and third-generation
cephalosporins were prescribed in 10-20% of
cases, underscoring the need for more stringent
regulatory measures (Goggs et al. 2021).

Early detection of resistant bacteria is crucial for
the effective management of AMR. Molecular
diagnostic techniques such as polymerase chain
reaction (PCR),
desorption/ionization  time-of-flight = mass
spectrometry (MALDI-TOF MS), and whole-
genome sequencing (WGS) have emerged as
valuable tools for identifying resistant bacterial
strains and monitoring resistance gene

matrix-assisted laser

dissemination (Kaprou et al. 2021). Among
these, WGS has proven particularly effective in
tracking the spread of resistant bacteria in
veterinary settings.

Regional and global AMR surveillance
programs have been established to monitor
resistance trends in companion animals. The
European Antimicrobial Resistance
Surveillance Network in Veterinary Medicine
(EARS-Vet) collects data from 11 European
countries, providing critical insights that
inform targeted interventions (Lagrange et al.
2023). Similarly, the Canadian Integrated
Program  for  Antimicrobial  Resistance
Surveillance (CIPARS) monitors AMR trends
across animals, humans, and food sources,
offering a comprehensive framework for
identifying emerging resistance threats
associated with veterinary antibiotic use (Avery
et al. 2014). Expanding such surveillance
initiatives on a global scale is essential for the
early detection and containment of resistant
pathogens.

Given the concerns surrounding antibiotic
overuse in veterinary medicine, increasing
attention has been directed toward non-
antibiotic alternatives for managing bacterial
infections in companion animals.
Bacteriophage therapy, which employs viruses
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that selectively target bacterial pathogens, has
demonstrated potential as a treatment
modality. Studies have shown that phage
cocktails can effectively reduce MRSP
infections in dogs, with some reporting up to a
90% reduction in bacterial load (Li et al. 2022).
Other emerging alternatives include probiotics
and antimicrobial peptides (AMPs). Probiotics,
such as Lactobacillus and Bifidobacterium
species, have been shown to inhibit the
colonization of multidrug-resistant Escherichia
coli and Salmonella in companion animals
(Fijan et al. 2018). Likewise, AMPs—short
peptides derived from host defense proteins—
exhibit broad-spectrum antibacterial properties
and a lower likelihood of inducing resistance
(Mahlapuu et al. 2016).

In addition, immunomodulators and
microbiome-based interventions are being
investigated as potential strategies to combat
bacterial  infections  while  minimizing
antimicrobial use. Research suggests that
modifying the gut microbiota with prebiotics
can enhance immune responses and reduce the
expression of AMR genes in companion
animals (Mooyottu 2023). Fecal microbiota
transplantation (FMT) has also gained interest
as a method for restoring microbial diversity
and limiting AMR gene transfer among
bacterial populations (Takacova et al. 2022).
Effectively addressing AMR in companion
animals requires a multifaceted approach that
integrates antimicrobial stewardship, advanced
diagnostics, and the development of alternative
therapies  (Marco-Fuertes et al. 2022).
Strengthening international collaborations and
adopting a One Health framework—which
fosters  cooperation between veterinary,
human, and environmental health sectors —will
be critical to ensuring sustainable antibiotic use
and mitigating the risks associated with
antimicrobial resistance.

FUTURE PERSPECTIVES AND
RESEARCH GAPS

Addressing  antimicrobial  resistance in
companion animals requires a multifaceted

approach that integrates global policy
harmonization, the development of innovative
therapeutic alternatives, enhanced One Health
collaborations, and targeted public awareness
initiatives. Although the World Organisation
for Animal Health has reported a 13%
reduction in antimicrobial use in animals,
significant disparities remain, highlighting the
need for standardized international regulations
governing antibiotic prescriptions (Orand
2024). Given the stagnation in antibiotic
development—with only one new class
introduced since 1990 —there is an urgent need
to explore alternative treatment modalities such
as phage therapy, AMPs, and antimicrobial
photodynamic therapy (aPDT) to effectively
manage resistant infections (Mulani et al. 2019).
Strengthening One Health collaborations
among veterinarians, healthcare professionals,
and policymakers is critical for improving AMR
surveillance, facilitating data sharing, and
optimizing treatment protocols. Global
initiatives such as the CIPARS and the EARS-
Vet serve as models for coordinated efforts in
monitoring and addressing AMR (Deckert et al.
2015; Mader et al. 2021). Veterinary clinics, as
high-risk environments for the transmission of
pathogens,
implementation of stricter infection control
measures and comprehensive antimicrobial
stewardship programs to mitigate the spread of
AMR.

Public education initiatives also play a pivotal

resistant necessitate the

role in combating AMR. Organizations such as
the AVMA actively promote responsible
antibiotic use in pets, underscoring the
importance of adherence to prescribed
treatments, the avoidance of unnecessary
antibiotic use, and the adoption of preventive
healthcare measures. Increasing awareness
among pet owners regarding these best
practices is essential for reducing the
emergence and transmission of resistant
pathogens.
The successful integration of these efforts is
imperative for effectively addressing AMR in
companion animals. A coordinated approach
that combines regulatory oversight, scientific
innovation, cross-sector collaboration, and
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public engagement will be essential in
safeguarding both animal and human health
while ensuring the sustainable wuse of
antimicrobials in veterinary medicine.

CONCLUSION

Antimicrobial resistance in companion animals
is an increasingly pressing issue with
significant implications for both veterinary and
public health. The rising prevalence of
multidrug-resistant ~ pathogens, including
MRSP, ESBL-producing Escherichia coli, and
vancomycin-resistant Enterococcus, underscores
the urgent need for responsible antibiotic
stewardship, stringent infection control
measures, and comprehensive global
surveillance. Given the interconnected nature
of AMR across animal, human, and
environmental health, a One Health approach
is essential to fostering collaboration between
veterinarians, healthcare professionals, and
policymakers. While existing strategies—such
as antimicrobial stewardship programs,
advanced diagnostic  technologies, and
alternative  therapeutic approaches—have
contributed to mitigating the spread of resistant
bacteria, critical gaps remain. Notably, there is
a pressing need for further research into novel
antibiotic =~ development and sustainable
treatment alternatives. Additionally,
strengthening ~ public =~ awareness  and
educational initiatives is vital to ensuring that
both pet owners and veterinary professionals
adhere to responsible antimicrobial practices.
Effectively addressing AMR in companion
animals will require the harmonization of
global AMR policies, increased investment in
surveillance infrastructure, and the promotion
of interdisciplinary research efforts. A
coordinated, evidence-based approach is
essential not only for maintaining the efficacy of
antimicrobial treatments in veterinary medicine
but also for safeguarding human health and
ensuring the long-term sustainability of
antimicrobial therapies.
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