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Abstract 
 
Acinetobacter species, particularly those in the Acinetobacter calcoaceticus–baumannii (ACB) complex, are increasingly 
recognized as opportunistic pathogens in veterinary medicine. While traditionally associated with human nosocomial 
infections, recent studies document their involvement in various clinical conditions in companion animals, farm animals, 
and exotic species. A. baumannii, A. pittii, and A. lwoffii have been isolated from urinary, respiratory, dermal, and systemic 
infections in dogs, cats, and horses, among others. Molecular characterization and phenotypic assays reveal a growing 
presence of multidrug-resistant (MDR) and extensively drug-resistant (XDR) strains, especially in intensive care units. 
Resistance to fluoroquinolones, aminoglycosides, and even carbapenems was reported in several countries, with high 
rates of co-resistance and potential for nosocomial outbreaks. The zoonotic risk highlights the necessity of implementing 
standardized diagnostic protocols and molecular surveillance, while a One Health perspective is essential to monitor 
interspecies transmission and antimicrobial resistance trends. This review compiles current data on taxonomy, infection 
sites, resistance profiles, and documented outbreaks, aiming to raise awareness and inform effective therapeutic and 
preventive strategies. 
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INTRODUCTION 

 
The genus Acinetobacter, belonging to the 

family Moraxellaceae, comprises Gram-negative, 
aerobic bacteria that include more than 50 known 
species. Most of these species are ubiquitous 
environmental organisms (Thomsen et al., 2024) 
found in a wide range of habitats, including soil, 
freshwater, marine ecosystems, sediments, and 
various contaminated sites (van der Kolk, 2015). 
However, a small subset particularly Acinetobacter 
baumannii, often grouped within the A. 
calcoaceticus baumannii complex (Acb complex) 
has emerged as a significant opportunistic pathogen 
in clinical settings. This organism is notable for its 
remarkable ability to accumulate antimicrobial 
resistance and persist in hospital environments (van 
der Kolk et al., 2019). 

In human medicine, Acinetobacter species, A. 
baumannii in particular, are now well-recognized 
causes of healthcare-associated infections. They are 
associated with serious hospital-acquired 
conditions, including ventilator-associated 
pneumonia, bloodstream infections (especially 
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central line-associated bacteremia), meningitis, 
urinary tract infections, and surgical site and wound 
infections (Thomsen et al., 2024). Consequently, 
infections caused by A. baumannii are associated 
with high morbidity and mortality in hospitalized 
patients, with rates ranging from 7.8% to as high as 
70% in cases of ventilator-associated pneumonia or 
meningitis (Müller et al., 2014). 

The World Health Organization has 
classified carbapenem-resistant A. baumannii as a 
critical priority pathogen for the development of 
new antibiotics. Additionally, A. baumannii is part 
of the ESKAPE group, an acronym for six highly 
virulent and antibiotic-resistant pathogens 
(Enterococcus faecium, Staphylococcus aureus, 
Klebsiella pneumoniae, Acinetobacter baumannii, 
Pseudomonas aeruginosa, and Enterobacter spp.) 
recognized as leading causes of healthcare-
associated infections due to their multidrug 
resistance and diverse virulence factors (Nocera et 
al., 2021). This underscores how Acinetobacter, 
once a relatively obscure environmental genus, has 
become a significant concern in human healthcare. 
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In recent years, increasing attention has been 
given to the significance of Acinetobacter in 
veterinary medicine. Although Acinetobacter 
infections were historically considered rare in 
animals, emerging evidence suggests that these 
bacteria are becoming clinically important 
pathogens in animal health settings (Zordan et al., 
2011). 

This article aims to provide an overview of 
Acinetobacter species of clinical relevance in 
veterinary medicine, with a particular focus on their 
taxonomy, documented infections in animals, 
antimicrobial resistance profiles, and the 
therapeutic challenges they present. By 
synthesizing current evidence, the article highlights 
the growing importance of Acinetobacter in 
veterinary practice and emphasizes the need for 
surveillance and a One Health approach to mitigate 
its impact. 
 

DESCRIPTIVE CHARACTERISTICS 
OF ACINETOBACTER 

 
The order Pseudomonadales comprises 

organisms known for causing opportunistic 
infections. Many members exhibit biofilm 
formation on surfaces, which complicates 
disinfection procedures, particularly on 
contaminated medical equipment.  

The genus Acinetobacter, commonly isolated 
from soil, consists of Gram-negative cocci and 
coccobacilli that often appear in pairs or small 
clusters, typically measuring 1.0–1.5 × 1.5–2.5 µm 
(Figure 1 (a)).  

In clinical settings, Acinetobacter species are 
frequently encountered as surface-associated 
contaminants, particularly in hospital environments 
(Berman, 2019). These species are strictly aerobic, 
non-motile, oxidase- and indole-negative, and non-
fermentative. 

Acinetobacter species can form translucent or 
opaque colonies on blood agar or nutrient agar, with 
phenotypic switching regulated by the TetR family 
of transcription factors. The translucent form is 
generally avirulent (Figure 1(b)), associated with 
biofilm formation and reduced capsule production, 
whereas the opaque form exhibits resistance to 
antimicrobial peptides, reactive oxygen species 
(ROS), lysozyme, and various disinfectants (Chen 
et al., 2017). The colony texture can range from 
butyrous to smooth and mucoid, depending on the 
source of isolation. On MacConkey agar, the 
bacteria produce pink colonies due to acid 
formation, while on Eosin Methylene Blue agar, 
they form blue colonies (Figure 1(c)). 
 
 

 

 
 

Figure 1 Descriptive characteristics of Acinetobacter lwolffii – (a) A. lwolffi Gram Stain; (b) Translucent colonies 
of A. lwolfii on blood agar; (c) A. lwolfii blue colonies on EMB agar 

 
Some of the biochemical features of 

Acinetobacter species are presented in Table 1. 
Species-level identification remains inconsistent 
with traditional methods. This is one reason why 
automated bacterial identification systems and 
molecular techniques such as DNA-DNA 
hybridization, 16S rRNA sequencing, and rpoB 
gene sequencing are considered more reliable 
options for the identification process (Vijayakumar 
et al., 2019) Recently, molecular studies—such as 

DNA hybridization and various DNA homology 
analyses have led to the reclassification of the genus 
Acinetobacter. It now comprises more than 50 
validly named species (van der Kolk et al., 2019), 
organized into three major complexes: 

(1) The Acinetobacter calcoaceticus 
baumannii complex, which includes glucose-
oxidizing, non-hemolytic strains. 

(2) Acinetobacter lwoffii: glucose-negative, 
non-haemolytic strain, and  
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(3) Acinetobacter haemolyticus: haemolytic 
strain (Parija, 2023). 

 
 

 
Table 1 

Phenotipical features of Acinetobacter species 
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Growth temp (°C) 

 
 

30 

 
 

37 41 44 

Acinetobacter baumannii + - - - - + + + + 

Acinetobacter lwolffii + - - - - + + - - 

Acinetobacter haemolyticus + - - + + + + - - 

Acinetobacter ursingii + - - - - + + - - 

Acinetobacter junii + - - - - + + - - 

Acinetobacter calcoaceticus + - - - - + + - - 

Acinetobacter pittii + - - - - + + V + 

Acinetobacter nosocomialis + - - - - + + + V 

Acinetobacter radioresistens + - - + - + + - - 
+ positive, - negative, V- variable 

 
 
KEY VIRULENCE FACTORS OF 

ACINETOBACTER SPECIES 
 

The ability of Acinetobacter species to 
establish infection in a host is assured by the 
presence of numerous virulence factors.  

The outer membrane of A. baumannii 
contains several key virulence determinants that 
facilitate colonization, immune evasion, and 
antimicrobial resistance. Among these, outer 
membrane proteins (OMPs) play a central role in 
host-cell interactions and nutrient acquisition. 
Capsular polysaccharides and lipooligosaccharides 
(LOS)/lipopolysaccharides (LPS) particularly Lipid 
A and the O-antigen contribute to resistance against 
host immune defenses by promoting serum 
resistance and evasion of phagocytosis. 

Additionally, RND-type efflux pumps 
embedded in the membrane are critical for 
multidrug resistance, actively extruding antibiotics  
and toxic compounds (Van Der Kolk et al., 2019). 
Additionally, ABC transporters and siderophore 
receptors enable efficient acquisition of essential 
metals like iron (Fe) and zinc (Zn), enhancing 
survival in nutrient-limited environments such as 
the host. The AceI efflux system, a recently 

characterised antiseptic resistance protein, also 
contributes to resistance against biocides and 
disinfectants, reinforcing the pathogen’s resilience 
in clinical settings. 

A. baumannii produces a variety of secreted 
enzymes and toxins that disrupt host defenses and 
contribute to tissue damage. The phospholipase C 
(PLC) enzyme is associated with epithelial toxicity, 
degrading host cell membranes and facilitating 
tissue invasion. Phospholipase D (PLD) promotes 
bacterial persistence, potentially by modulating 
membrane structures and intracellular survival. The 
CpaA protein inactivates Factor XII, a component 
of the coagulation cascade, thereby interfering with 
host hemostasis and inflammatory responses. These 
enzymes are secreted through well-defined systems, 
such as the Type II secretion system (T2SS), which 
is essential for exporting degradative enzymes 
across the outer membrane. Collectively, these 
enzymatic factors enhance A. baumannii’s ability to 
colonize, invade, and cause damage to host tissues, 
contributing significantly to its overall virulence 
profile. Figure 2 provides a schematic 
representation of the major virulence factors of A. 
baumannii. 
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Figure 2 Schematic representation of major virulence factors of A. baumannii (Shadan et al., 2023) 

 

The term Acinetobacter originates from the 
Greek word “akinetos”, meaning “non-motile”; 
however, many A. baumannii strains exhibit 
motility through two distinct, strain-dependent 
mechanisms: twitching and surface-associated 
formation. Twitching motility is an appendage-
dependent movement that relies on the extension, 
attachment, and retraction of type IV pili, and is 
closely linked to surface adherence and biofilm 
development. This process involves several genes, 
including pilA, pilD, and pilT, and is regulated by 
complex signalling systems. Type IV pilli also 
facilitate natural transformation, enabling the 
uptake of external DNA. Variability in the pilA gene 
among A. baumannii strains leads to differences in 
the electrostatic surface properties of pilin subunits, 
influencing the balance between motility and 
biofilm development (Shadan et al., 2023). 

 
 
 

REPORTED ANIMAL HOSTS 
 

Companion animals, particularly dogs, cats, and 
horses, are among the most frequently hospitalized 
worldwide. Consequently, most data on 
Acinetobacter baumannii infections pertain to these 
species (van der Kolk et al., 2019). At the same 
time, other species must not be overlooked as 
potential reservoirs, as several studies have 
documented the presence of Acinetobacter spp. in 
various livestock or exotic animal species, as 
presented in Table 2.  

 Acinetobacter Infections in Companion Animals 
  
A. baumannii has been isolated from pet dogs 

and cats with a variety of infections including 
urinary tract infections, otitis, abscesses, 
pneumonia, and sepsis indicating that this genus can 
act as an opportunistic pathogen in small animals, 
similar to its role in humans (Wareth et al., 2019). 
Moreover, Acinetobacter spp. can colonize healthy 
animals (e.g., persisting on canine skin), suggesting 
that asymptomatic pets could serve as reservoirs of 
infection in clinics or households (Nocera et al., 
2021). 

A detailed retrospective study investigated 
the presence of Acinetobacter species in clinical 
specimens collected from companion animals 
presented to a veterinary teaching hospital in Italy. 
The analysis revealed that Acinetobacter spp. was 
isolated in 2.5% of the 628 total samples collected 
over three years. In dogs, isolates were obtained 
from a wide range of clinical conditions, including 
lower respiratory tract infections (such as 
pharyngitis, pneumonia, and lung abscesses), 
suppurative synovitis, urinary tract infections, otitis 
externa, wound infections, and dental fistulae. In 
cats, the species were identified in cases of otitis, 
traumatic wounds, and post-surgical implant-
associated infections. Among the identified 
bacteria, members of the Acinetobacter 
calcoaceticus–baumannii (ACB) complex 
particularly A. pittii, A. baumannii, A. lactucae were 
predominant. Notably, A. lactucae was reported for 
the first time in Italy from two dogs, one with 
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synovitis and another with a respiratory co-
infection. A. pittii was frequently isolated from 
respiratory samples, indicating a possible tropism 
for the canine lower airways. Non-ACB species 
such as A. lwoffii, A. johnsonii, A. courvalinii, and 
A. bereziniae were mainly recovered from ear and 
oral cavity infections, suggesting their role as 
opportunistic colonizers of mucocutaneous surfaces 
(Attili et al., 2024). 

A study conducted in Reunion Island, a 
French territory in the Indian Ocean, investigated 
the prevalence of A. baumannii carriage in pets 
attending veterinary clinics. A total of 138 animals, 
including both dogs and cats, were sampled from 
the rectum, oral cavity, and wounds (when present) 
across nine veterinary clinics. The overall carriage 
rate was 6.5% (95% CI: 2.4–10.6), with A. 
baumannii isolated from nine animals—seven dogs 
and two cats—originating from four clinics. 
Notably, recent hospitalization and antimicrobial 
treatment within the previous 15 days were 
significantly associated with A. baumannii carriage 
(Belmonte et al., 2014). 

A study conducted at the Center for 
Zoonoses, Bacterial Animal Diseases and 
Antibiotic Resistance (ZOBA) in Bern, 
Switzerland, analyzed 19 A. baumannii isolates 
collected from clinical samples of dogs (n=12), 
horses (n=4), and cats (n=3) between 2004 and 
2009. Most isolates belonged to two distinct clones 
(A and B), indicating possible clonal spread within 
the veterinary hospital. Most infections were 
hospital-acquired, affecting various body sites, 
particularly wounds and abscesses. A significant 
proportion of infected animals had prior 
hospitalization and underlying conditions 
predisposing them to opportunistic infections 
(Endimiani et al., 2011). 

In Brazil, a study conducted at the Veterinary 
Microbiological Diagnostic Laboratory of the 
Universidade Federal Rural do Rio de Janeiro 
analyzed 91 non-fermenting, oxidase-negative 
Gram-negative coccobacilli from clinical 
specimens of 17 dogs, 5 cats, and 1 horse. Samples 
originated from urinary tract infections, otitis, 
pyodermatitis, and pododermatitis. MALDI-TOF 
and multiplex PCR confirmed 23 isolates as 
Acinetobacter spp., of which 91.3% (21/23) 
belonged to the Acinetobacter calcoaceticus–
baumannii (Acb) complex. The most prevalent 
species was A. pittii (43.5%), followed by A. 
baumannii (34.8%) and A. nosocomialis (13.0%), 
with the majority of isolates obtained from canine 
urine samples (Holmström et al., 2022). 

A Japanese retrospective study analyzed 67 
Acinetobacter isolates from clinically infected dogs 
(n=54) and cats (n=13) collected between 2012 and 

2016 across 15 prefectures. Samples were obtained 
from various infection sites, most commonly skin, 
pus, and nasal secretions. Species identification 
revealed that non-baumannii Acinetobacter species 
were more prevalent than A. baumannii, aligning 
with similar findings in Lebanon but differing from 
studies in Germany. These results highlight 
significant geographic variation in Acinetobacter 
species distribution among companion animals 
(Kimura et al., 2018). 

A retrospective study in Germany reported a 
severe healthcare-associated outbreak caused by a 
multidrug-resistant Acinetobacter calcoaceticus–
baumannii complex (Acb complex) in a veterinary 
hospital between 2010 and 2012. The outbreak 
involved 19 dogs and 4 cats, with isolates recovered 
from urine, respiratory tract, tissues, and blood. 
Most animals (22/23) were hospitalized in the 
intensive care unit, and common clinical signs 
included fever, purulent discharge, hypotension, 
and neutropenia. Infections led to pneumonia, UTIs, 
cellulitis, and sepsis, with a mortality rate of 70%, 
especially high in respiratory cases. The outbreak 
was controlled through enhanced hygiene, 
environmental disinfection, and staff training (Kuzi 
et al., 2016). 

Forty-one Acinetobacter calcoaceticus–
baumannii complex (Abc) isolates were collected 
from canine and feline clinical samples submitted 
by 14 veterinary clinics across Greece between 
October 2020 and May 2023. Most isolates from 
dogs were associated with soft tissue infections 
(61.5%), while those from cats were more often 
found in urine samples (53.3%), with a statistically 
significant distribution difference (p=0.028). 
Polymicrobial infections were common (70.7%), 
particularly in soft tissue and ear samples, involving 
co-isolation with Enterobacteriaceae (e.g., E. coli, 
K. pneumoniae, P. mirabilis) and methicillin-
resistant Staphylococcus spp. Notably, A. 
baumannii was the sole pathogen in 75% of urine 
samples. The average age of infected animals was 
6.5 years, with a slight male predominance (Lysitsas 
et al., 2023). 

In the Netherlands, two outbreaks of 
multidrug-resistant (MDR) Acinetobacter 
baumannii were reported in the companion animal 
ICU (caICU) of Utrecht University, in 2012 and 
2014. The 2012 outbreak involved four dogs with 
no overlapping ICU stays; all 25 environmental 
samples tested negative. In contrast, the 2014 
outbreak affected two dogs, and A. baumannii was 
detected in 18 of 28 environmental samples, 
including ICU surfaces, equipment, and even the fur 
of a hospitalized dog (Naing et al., 2022). 
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Occurrence of Acinetobacter Infections in Other 
Domestic and Exotic Animal Species 
  
A study examining 335 reproductive tract 

samples from farm animals—including 247 uterine 
swabs from mares, 56 vaginal swabs from heifers, 
and 32 from cows—identified Acinetobacter spp. 
using standard bacteriological methods and 
commercial identification kits. Acinetobacter 
lwoffii was isolated from horses (n=4) and heifers 
(n=3), while A. johnsonii was found in cows (n=3) 
(Günaydin et al., 2024). 

A retrospective study conducted at the 
Athens Veterinary Diagnostic Laboratory 
(University of Georgia, USA) evaluated 165 
Acinetobacter isolates recovered from animals 
submitted for routine diagnostic testing between 
2020 and 2023. The isolates originated from a wide 
range of species, including companion animals such 
as dogs (n=78) and cats (n=12), farm animals like 
horses (n=42), cattle (n=5), goats (n=2), and pigs 
(n=2), as well as exotic and zoo animals including 
birds (n=6), amphibians (n=6), fish (n=4), reptiles 
(n=3), exotic primates (n=4), and a river otter (n=1). 
Most isolates were identified as A. baumannii 
(n=82), followed by A. lwoffii (n=47), A. 
radioresistens (n=15), A. johnsonii (n=10), A. 

haemolyticus (n=6), A. ursingii (n=3), and A. junii 
(n=2). Species-level analysis suggested that A. 
baumannii and A. lwoffii were significantly 
associated with systemic infections (e.g., blood and 
lung samples), while A. haemolyticus and A. 
radioresistens were more common in superficial 
infections involving skin and eyes (Maboni et al., 
2020). 

A total of 108 Acinetobacter isolates were 
recovered from clinical samples of diseased animals 
in the Czech Republic over a 20-month period, 
representing 14 species. The most prevalent was A. 
pseudolwoffii (n=25), mainly isolated from solipeds 
(n=4), birds (n=4), reptiles (n=2), rodents (n=2), and 
carnivores (n=2). A. lwoffii (n=21) was most 
frequently found in domestic carnivores (n=13), 
followed by solipeds (n=4), with additional isolates 
from birds, reptiles, rodents, and insects. A. pittii 
(n=19) was recovered from carnivores (n=12), birds 
(n=3), solipeds (n=2), and individual cases in 
rodents and reptiles. Less frequent species include 
A. calcoaceticus (n=8), A. johnsonii (n=8), and A. 
baumannii (n=3). Notably, A. gandensis (n=2) and 
A. modestus (n=1) were identified for the first time 
in animal samples. No isolates were recovered from 
pigs (Sladecek et al., 2023). 

 
 

 

Table 2 
Reproted Animal Hosts for Acinetobacter Species. 

Acinetobacter species Infected host(s) Associated disease(s) 

A. baumannii Cats, Dogs, Horses 
Otitis, wounds, implant-associated infections, pneumonia, 

UTI, otitis, abscesses, sepsis, wound infections, 
abscesses 

A. pittii Dogs Respiratory infections, UTI 

A. lactucae Dogs Synovitis, respiratory co-infection 

A. nosocomialis Dogs, Cats UTI, soft tissue infections 

A. lwoffii Dogs, Heifers, Horses Ear infections, mucosal colonization 

A. johnsonii Cows, Dogs Ear and oral cavity infections 

A. courvalinii Dogs Oral cavity infection 

A. bereziniae Dogs Oral cavity infection 

A. pseudolwoffii Solipeds, Birds, Rodents Unknown 

A. radioresistens Dogs, Cats, Reptiles Skin, eye infections 

A. haemolyticus Dogs Skin, eye infections 

A. ursingii Dogs Systemic infection 

A. junii Dogs Systemic infection 

A. gandensis Rodents Unknown 

A. modestus Carnivores Unknown 

A. calcoaceticus Dogs Soft tissue infections 
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ANTIMICROBIAL RESISTANCE PROFILES 
 
Multidrug-resistant (MDR) Acinetobacter 

baumannii is an emerging concern in veterinary 
medicine, yet it remains underrecognized compared 
to better-known pathogens like MRSA and ESBL-
producing Enterobacteriaceae. Its rising isolation 
from clinical specimens, particularly in veterinary 
intensive care units, mirrors trends observed in 
human healthcare, where A. baumannii is a well-
established nosocomial threat. The species’ 
remarkable ability to acquire resistance, combined 
with the growing hospitalization of companion 
animals, raises the risk of MDR spread across 
species (Müller et al., 2014). Various studies have 
analyzed the resistance profiles of Acinetobacter, 
with their findings summarized in Table 3.  

In a study from Italy, Acinetobacter spp. 
isolated from diseased companion animals showed 
varying resistance profiles, though no pan-drug 
resistant (PDR) strains were detected. Of the 16 
isolates, 6.25% were XDR, 31.25% MDR, and 
62.5% susceptible, with significant differences 
between resistance levels (P=0.0033). All strains 
remained susceptible to aminoglycosides and 
polymyxins. ACB complex members (A. 
baumannii, A. pittii, A. lactucae) showed 
significantly higher resistance to tetracyclines 
(100% vs. 50%, P=0.0209) and universal resistance 
to antipseudomonal penicillins and third-generation 
cephalosporins. Resistance to carbapenems 
(18.75%) was linked to the XDR profile and 
included one A. baumannii and two A. courvalinii 
isolates. Susceptible strains were evenly distributed 
between ACB and non-ACB complexes, as well as 
across clinical settings (Attili et al., 2024). 

In a Swiss study, 19 A. baumannii isolates 
from dogs, cats, and horses showed varied 
antimicrobial resistance patterns, with 89% resistant 
to gentamicin, 63% to ciprofloxacin, and 16% non-
susceptible to carbapenems. All remained 
susceptible to amikacin, indicating the absence of 
16S rRNA methylases. Aminoglycoside resistance 
was linked to AME genes (aacC1, aacC2, aadA1, 
aadB), and fluoroquinolone resistance was 
associated with gyrA and parC mutations. 
Resistance to β-lactams involved blaOXA, blaTEM-
1, and blaADC genes, with two isolates carrying 
ISAba1 upstream of blaADC, correlating with 
increased MICs for cephalosporins (Endimiani et 
al., 2011). 

 In a study on farm animals, susceptibility 
testing by disc diffusion revealed 100% 
susceptibility of A. lwoffii isolates to amikacin, 
doxycycline, and ampicillin/sulbactam. 
Additionally, isolates from heifers showed 
complete susceptibility to netilmicin and 

gentamicin, while those from cows were also fully 
susceptible to ofloxacin. These findings suggest that 
Acinetobacter lwoffii, though occasionally isolated, 
remains susceptible to several commonly used 
antimicrobials in livestock (Günaydin et al., 2024). 

In a Brazilian study, 34.8% of Acinetobacter 
isolates from companion animals were multidrug-
resistant, mainly A. baumannii and A. pittii. 
Carbapenem resistance was found in 21.7% of 
isolates, but no carbapenemase activity was 
detected phenotypically. However, 26.1% harbored 
blaVIM or blaIMP genes, mostly in A. pittii, with 
limited genotype-phenotype correlation. High 
resistance rates were observed to ampicillin–
sulbactam (95.7%), aztreonam (87%), and 
cefotaxime (73.9%), while resistance to amikacin 
and tetracycline remained low (8.7%) (Holmström 
et al., 2022). 

Susceptibility testing of 67 Acinetobacter 
isolates from companion animals in Japan revealed 
that 25% were resistant to at least one antimicrobial, 
with the highest resistance observed to gentamicin 
(14.9%), tetracycline (11.9%), and ciprofloxacin 
(11.9%). All strains were susceptible to piperacillin, 
ceftazidime, cefotaxime, meropenem, and 
enrofloxacin. No multidrug-resistant (MDR) 
Acinetobacter spp. were detected. However, five 
resistant A. baumannii strains were identified and 
assigned to sequence types ST203, ST149, ST164, 
ST25, and a novel ST1198—all unrelated to known 
MDR international clones (Kimura et al., 2018). 

During a hospital outbreak involving the 
Acinetobacter calcoaceticus–baumannii complex 
(ACBc), all isolates displayed multidrug resistance 
(MDR), with limited susceptibility to amikacin 
(35%), ticarcillin (59%), and polymyxin B (96%). 
All isolates tested for imipenem were susceptible, 
and AST confirmed meropenem susceptibility 
alongside resistance to ceftazidime, gentamicin, and 
ciprofloxacin. Environmental sampling from ICU 
equipment and surfaces revealed ACBc strains 
identical to those from infected animals, confirming 
nosocomial transmission (Kuzi et al., 2016). 

All 41 Acinetobacter calcoaceticus–
baumannii complex isolates from companion 
animals in Greece exhibited quinolone resistance, 
with high resistance also observed to gentamicin 
(75.6%), doxycycline (68.3%), and trimethoprim–
sulfamethoxazole (63.4%). Minocycline showed 
the highest efficacy, with only 12.2% resistance. 
MIC testing confirmed susceptibility to colistin and 
carbapenems, though 19 isolates (46.3%) met the 
criteria for extensively drug-resistant (XDR) 
strains, being non-susceptible to at least one agent 
in multiple major antibiotic classes. Carbapenem 
resistance was strongly associated with broader 
resistance, supporting the need for close monitoring 
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of emerging XDR profiles in veterinary pathogens 
(Lysitsas et al., 2023). 

In a U.S. study from the Athens Veterinary 
Diagnostic Laboratory, Acinetobacter isolates 
demonstrated high resistance rates to most 
antimicrobials, except for imipenem, to which all 
tested strains (100%, 92/92) remained susceptible, 
including A. baumannii, A. lwoffii, A. haemolyticus, 
A. johnsonii, and A. radioresistens. Low resistance 

was also observed for rifampicin (1.4%), amikacin 
(1%), and tobramycin (2.4%). Notably, 72% of A. 
baumannii isolates (57/79) exhibited multidrug 
resistance (MDR), with significantly higher MDR 
rates in strains isolated from dogs (OR=4.08, 
P=0.004). MDR was also found in 80% of A. 
haemolyticus isolates, while it was less common in 
A. lwoffii (12%), A. radioresistens (25%), and A. 
johnsonii (11%) (Maboni et al., 2020).

Table 3 
Antimicrobial resistance profiles of Acinetobacter spp. 

Study 
location Host type Species Resistance Profile Study 

Italy 
Dogs, 
cats, 

horses 

A. baumannii, A. 
pittii, A. lactucae, 
A. courvalinii, A. 

johnsonii, A. 
bereziniae 

XDR (6.25%), MDR (31.25%), 62.5% susceptible; 
tetracycline resistance 100% in ACB complex, 

18.75% carbapenem resistance 

(Attili et al., 
2024) 

Switzerland 
Dogs, 
cats, 

horses 
A. baumannii Gentamicin (89%), Ciprofloxacin (63%), 

Carbapenems (16%); all susceptible to amikacin 
(Endimiani et 

al., 2011) 

Turkey Horses, 
cows 

A. lwoffii, 
A.johnsonii 

100% susceptible to amikacin, doxycycline, 
ampicillin/sulbactam, netilmicin, gentamicin, 

ofloxacin 

(Günaydin et 
al., 2024) 

Brazil 
Dogs, 
cats, 

horses 

A. baumannii, A. 
pittii, A. 

nosocomialis 

MDR (34.8%); Carbapenem resistance 21.7%, 
26.1% with blaVIM/blaIMP genes; ampicillin–

sulbactam (95.7%), aztreonam (87%), cefotaxime 
(73.9%) 

(Holmström et 
al., 2022) 

Japan Dogs, 
cats Various 

25% resistant to at least one drug; all susceptible to 
piperacillin, cephalosporins, meropenem, 

enrofloxacin; no MDR detected 

(Kimura et al., 
2018) 

Germany Dogs, 
cats ACBc 

All MDR; resistant to ceftazidime, gentamicin, 
ciprofloxacin; susceptible to imipenem, meropenem, 

polymyxin B (96%) 

(Kuzi et al., 
2016) 

Greece Dogs, 
cats ACBc 

100% quinolone resistance; high resistance to 
gentamicin (75.6%), doxycycline (68.3%), TMP-

SMX (63.4%); 46.3% XDR; minocycline most 
effective 

(Lysitsas et al., 
2023) 

USA Various 

A. baumannii, A. 
lwoffii, A. 

haemolyticus, A. 
johnsonii, A. 

radioresistens, A. 
ursingii, A. junii 

High overall resistance; imipenem 100% effective; 
rifampicin (1.4%), amikacin (1%), tobramycin 

(2.4%); 72% MDR in A. baumannii 

(Maboni et al., 
2020) 

 
 
 

CONCLUSION AND FUTURE 
PERSPECTIVES 

 
Acinetobacter spp., particularly members 

of the A. calcoaceticus–baumannii complex, are 
increasingly recognized as emerging pathogens in 
veterinary medicine. While historically 
underreported, current evidence shows that these 
bacteria can cause a broad spectrum of infections in 
a wide range of domestic and exotic animals. 
Companion animals especially dogs and cats are the 
most frequently affected, with infections involving 
the urinary tract, respiratory system, wounds, and 
soft tissues. Moreover, Acinetobacter species such 
as A. pittii, A. lwoffii, and A. nosocomialis are 

frequently isolated, suggesting that non-baumannii 
species also play a significant role in veterinary 
infections. 

The antimicrobial resistance profiles of 
veterinary Acinetobacter isolates raise significant 
concerns. The emergence of multidrug-resistant 
(MDR) and extensively drug-resistant (XDR) 
strains in both clinical and hospital settings mirrors 
trends observed in human medicine, raising 
important zoonotic and One Health implications. 
Although some strains remain susceptible to last-
resort antibiotics such as carbapenems, 
aminoglycosides, and colistin, the rising resistance 
rates highlight the urgency of implementing 
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appropriate diagnostic, therapeutic, and preventive 
strategies in veterinary practice. 

Acinetobacter spp., particularly members of 
the A. calcoaceticus–baumannii complex, are 
increasingly recognized as emerging pathogens in 
veterinary medicine. Although historically 
underreported, current evidence indicates that these 
bacteria can cause a broad spectrum of infections in 
a wide range of domestic and exotic animals. 
Companion animals especially dogs and cats are the 
most frequently affected, with infections involving 
the urinary tract, respiratory system, wounds, and 
soft tissues. Furthermore, Acinetobacter species 
such as A. pittii, A. lwoffii, and A. nosocomialis are 
frequently isolated, suggesting that non-baumannii 
species also play a significant role in veterinary 
infections. 

The antimicrobial resistance profiles of 
veterinary Acinetobacter isolates are a growing 
cause for concern. The emergence of multidrug-
resistant (MDR) and extensively drug-resistant 
(XDR) strains in both clinical and hospital settings 
mirrors trends observed in human medicine, 
emphasizing significant zoonotic and One Health 
implications. Although some strains remain 
susceptible to last-resort antibiotics such as 
carbapenems, aminoglycosides, and colistin, the 
increasing resistance rates underscore the urgent 
need for effective diagnostic, therapeutic, and 
preventive strategies in veterinary practice. 

Moreover, the establishment of standardized 
diagnostic protocols and the development of 
antibiograms tailored specifically to veterinary 
Acinetobacter isolates are essential steps that will 
not only enhance the accuracy and effectiveness of 
clinical decision-making but also support broader 
efforts in antimicrobial stewardship; this is 
particularly critical in veterinary contexts, where 
empirical treatment often precedes laboratory 
confirmation, thus increasing the risk of 
inappropriate antibiotic use and subsequent 
resistance development.  

Given the growing recognition of the 
interconnectedness between human, animal, and 
environmental health, especially in relation to the 
transmission dynamics of multidrug-resistant 
organisms, the implementation of a comprehensive 
One Health approach is not merely advisable but 
imperative; such an approach would facilitate 
coordinated surveillance, promote the responsible 
use of antimicrobials across sectors, and ultimately 
help to curb the dissemination of resistant 
Acinetobacter strains, which pose a significant 
threat not only in clinical veterinary settings but also 
in broader public health frameworks. 
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