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Case Report

NOSOCOMIAL KLEBSIELLA OXYTOCA INFECTION
IN TWO DOGS
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Summary: Despite a large amount of published data on nosocomially-acquired intravenous catheter-related Klebsiella 
oxytoca infection in human medicine there is a lack of information in veterinary medicine.
Intravenous catheter-related Klebsiella oxytoca infection was strongly suspected in two dogs that underwent dental pro-
cedures under general anesthesia. Dog 1 was presented with severe osteomyelitis of the shoulder joint from the same leg 
that was used for intravenous catheter placement during implantation of bilateral direct acrylic inclined plane approximately 
3 weeks ago. According to the bacteriology identification that revealed Klebsiella oxytoca infection and susceptibility test-
ing of the synovial fluid from the shoulder joint the dog was treated with amoxicillin+clavulanic acid for one month. In spite 
of clinical improvement the radiographic examination revealed severe osteoarthritis of the affected joint at the end of the 
course. Dog 2 died of septic shock associated with disseminated intravascular coagulation 7 hours after the extraction of 
left mandibular fourth premolar tooth. Klebsiella oxytoca was isolated from several abdominal organs post-mortem. 
Bacteriology examination of hospital environment and equipment was carried out because of possible common-source 
epidemic and among other microorganisms, Klebsiella oxytoca was isolated. Additional infection control measures were 
instituted and so far, eigteen-months after that no nosocomial infection was confirmed.
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Introduction

Nosocomial infections are infections that may 
be derived from endogenous flora of the patients 
or from exogenous microorganisms acquired by 
patients during their stay in the hospital (1, 2). In 
the latter case, the infectious agent is often resist-
ant to multiple antibiotics and may be transmitted 
to or between several patients, thus leading to clus-
ters or outbreaks of nosocomial infections due to 
the same strain (3). A limited number of small out-
breaks is documented in companion animals due 
to Klebsiella sp. (4), Serratia marcescens (5), Entero-
bacter cloace (6), Escherichia coli (7, 8), Enterococcus 
faecium (2), Clostridium difficile (9, 10), Clostridium 
perfringens (11),  Acinetobacter baumanni (2, 12) and 
Pseudomonas aeruginosa (13). In human medicine, 

there are several documented outbreaks of catheter 
or contaminated disinfectant-associated infections 
with Klebsiella oxytoca (14, 15, 16, 17, 18, 19). The 
data on catheter associated Klebsiella oxytoca infec-
tion in veterinary medicine are sparse (4, 20).

Bacteria from genus Klebsiella are non-motile, 
rod-shaped, Gram-negative aerobic bacteria that 
possess a prominent polysaccharide capsule. Some 
of these bacteria produce an extracellular toxic 
complex that has been shown to be lethal for and 
produce extensive lung pathology in mice. It is com-
posed of capsular polysaccharide, lipopolysaccha-
ride, and protein; when introduced to experimental 
animals in sublethal doses, the animals built up im-
munization due to antibody production (21). Kleb-
siella oxytoca and Klebsiella pneumoniae are both 
opportunistic pathogens found in the environment 
and in mammalian mucosal surfaces; they are usu-
ally passed by the hands of hospital personnel. Kleb-
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siella oxytoca and Klebsiella pneumoniae are com-
mon isolates in clinical microbiology and important 
producers of extended spectre beta-lactamases 
(ESBL). Enterobacteriaceae with beta-lactam resist-
ance due to the production of ESBL were discovered 
in the eighties and since that time became epidemic 
and endemic in hospitals worldwide (22).

The purpose of this report is to describe noso-
comial Klebsiella oxytoca infection in two dogs that 
underwent dental procedures at Clinic for Small 
Animal Medicine and Surgery, Veterinary Faculty, 
University of Ljubljana (CSAMS-VFLJ). 

Case 1

Dog 1, a 7-months-old intact male Airedale ter-
rier, considered healthy after physical examination, 
weighing 19.5 kg was presented to CSAMS-VFLJ for 
orthodontic movement of right mandibular canine 
tooth. Bilateral direct acrylic inclined plane was 
implanted under general anaesthesia. The dog was 
premedicated with medetomidine (Domitor, Pfizer, 
Karlsruhe, Germany) 0.018 mg/kg i/m. Intravenous 
catheter was placed into cephalic vein 15 minutes 
later after standard aseptic procedure including 
clipping the hair with the clipper and disinfection 
of the skin with a mixture of 2-propanol and ben-
zalkonium chloride (Cutasept, Beiersdorf GsmbH, 
Wien, Austria). The dog was induced to general 
anaesthesia with propofol (Propofol 1%, Fresenius 
Kabi, Graz, Austria) 1.5 mg/kg i/v, endotracheally 
intubated and maintained with isoflurane (Forane, 
Abbott, Queenborough, UK) in 100% oxygen for 20 
minutes. Atipamezole (Antisedan, Pfizer, Karlsruhe, 
Germany) 0.038 mg/kg i/m was administered at the 
end of the procedure to antagonize the effects of me-
detomidine. During general anaesthesia, Lactated 
Ringer’s solution (B Braun, Melsungen, Germany) 
was administered at 10 ml/kg/h. One hour and half 
after atipamezole administration, metoclopramide 
(Reglan, Alkaloid, Skopje, Macedonia) 0.4 mg/kg s/c 
was given to treat postoperative nausea. The dog 
was discharged to a home care few hours later.

The dog was brought to local veterinary practi-
tioner because of lameness of right front leg that 
was used for intravenous catheter placement the 
next day. Intense pain was observed at palpation of 
right shoulder joint and the dog was given carprofen 
(Rimadyl, Pfizer, Animal Health S.A., Dundee, UK) 4 
mg/kg s/c. The lameness resolved the day after that, 
but the mild pain was still present at palpation of 
affected joint. Radiographic examination showed no 

abnormalities and the dog was prescribed carpro-
fen (2 mg/kg p/o q12h).

Five days later, the dog returned to veterinary 
practitioner with extensive swelling of right front 
leg. The dog was prescribed amoxicillin+clavulanic 
acid (Synulox, Pfizer Italiana, Latina, Italy) 20 mg/kg 
p/o q12h and carprofen as before. The dog’s condi-
tion improved and therapy was terminated 10 days 
later.

The day after, the dog was presented again with 
intense pain of right shoulder joint, painful hind 
part of the body and stiffed gait. The dog was reluc-
tant to walk. According to veterinary practitioner, 
radiographic examinations of right shoulder joint 
and hip joints were normal as well as neurological 
examination. Routine haematology profile was with-
in reference range. The dog was tested for dirofilari-
osis, boreliosis and ehrlichiosis with commercially 
available ELISA kit (SNAP 3Dx, Canine Heartworm 
Antigen/Borrelia Burgdorferi/Ehrlichia Canis Ani-
body Test Kit, IDEXX Laboratories, Westbrook, 
Maine, USA), and the results were negative. Despite 
negative results, the dog was prescribed doxycycline 
(Clinofug D, Dr. August WOLFF GmbH&Co, Bielfeld, 
Germany) 10 mg/kg p/o q24h and carprofen 2 mg/
kg p/o q12h. The dogs’ condition worsened in the 
course of therapy, and a week later the dog was re-
ferred to CSAMS-VFLJ.

The dog was presented to CSAMS-VFLJ with in-
tense pain of the whole right front leg. Radiographic 
examination revealed osteomyelitis of the right hu-
meral head. Definitive pattern of lysis and solid pat-
tern of periosteal new bone were seen on the humer-
al head (Figure 1). Synovial fluid from right shoulder 
joint was taken and sent to bacteriology identifica-
tion and susceptibility testing to commonly used 
antimicrobial agents. 

Bacteriology examinations were performed in 
Columbia agar supplemented with 5% of ovine 
blood. Klebsiella microorganisms were identified on 
the basis of colony morphology, microscopic Gram 
stain characteristics, indole and oxidase activity. 
The final confirmation was done with API-20E® 
enteric identification system (bioMerieux, Marcy 
l’Etoile, France). The antibiotic susceptibility of 
isolated strains was determined by disc-diffusion 
method according to the NCCLS (National Commit-
tee on Clinical Laboratory Standards) guidelines 
(Performance Standards for Antimicrobial Disk and 
Dilution Susceptibility Tests for Bacteria Isolated 
from Animals; Approved Standard – Second Edi-
tion, M31-A2, Vol. 22 No.6).
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The following antimicrobials were assayed: azi-
thromycin, amikacin, amoxicillin, amoxicillin/cla-
vulanic acid, cephalexin, cephalotin, ciprofloxacin, 
enrofloxacin, ceftriaxone, gentamicin, neomycin, 
piperacilin, metronidazole, trimethoprim/sulfame-
thoxazole and oxytetracycline. Initial beta-lactamase 
activity was detected by the hydrolysis of nitrocefin 
(cefinase). Screening tests for extended-spectrum-
β-lactamase activity were evaluated regarding 
their susceptibility to cefpodoxime, ceftazidime, 
cefotaxime and cefuroxime (BBL-Difco). Confirma-
tion tests for ESBL were done by E-test (E-test, AB-

Biodisk, Dalvägen, Solna, Sweden) for cefotaxime/ 
cefotaxime+clavulanic acid (CT/CTL) and ceftazi-
dime/ ceftazidime+clavulanic acid (TZ/TZL).

Bacteriology identification revealed infection by 
Klebsiella oxytoca, β-lactamase positive by nitroce-
fin testing, but ESBL negative (Table 1). According 
to the susceptibility testing, the dog was prescribed 
amoxicillin+clavulanic acid 20 mg/kg p/o q12h for 
one month and carprofen 2 mg/kg p/o q12h, the 
dose of latter to be gradually decreased by the owner 
according to the intensity of pain.

Table 1: Antimicrobial susceptibility profile from microorganisms isolated from dog 1 and dog 2 

Dog 1 Dog 2

osteomyelitis deceased

Klebsiella oxytoca
(synovial fluid)

Klebsiella oxytoca
(liver, kidney, spleen, peritoneal fluid,

small intestine)
Escherichia coli (small intestine)

Susceptibility testing K. oxytoca K. oxytoca E. coli
azithromycin R R R
amikacin S S S
amoxicillin R R I
amoxicillin+clav.acid S S S
cephalexin S I I
cephalotin S S S
ciprofloxacin S S S
enrofloxacin S S S
ceftriaxone S S
gentamycin S S S
neomycin S S S
piperacillin S S
metronidazole R R
trimethoprim/sulpha S S S
oxytetracycline S S
cefpodoxime S S S
ceftazidime S S S
cefotaxime S S S
cefuroxime S S S
β-lactamase activity by 
nitrocefin testing

+ + +

E-test, ESBL CT/CTL - - -
E-test, ESBL TZ/TZL - - -

S, sensitive; I, intermediate sensitive; R, resistant; E-test ESBL CT/CTL, extended specter β-lactamase, cefotaxime/ 
cefotaxime+clavulanic acid; E-test ESBL TZ/TZL, extended specter β-lactamase, ceftazidime/ ceftazidime+clavulanic 
acid; +, positive; -, negative
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Two weeks after the commencement of the ther-
apy, the dog was much less in pain and able to use 
right front leg, although it was still lame. The dog 
was brought for a control check 6 weeks after the 
end of amoxicillin+clavulanic acid therapy. No lame-
ness or pain was observed at the clinical examina-
tion and according to the owners it was doing well. 

Case 2

Dog 2, a 2 years-old intact working male German 
shepherd weighing 30.6 kg, considered healthy after 
physical examination including pulse and respiratory 
rate and heart and lung auscultation, was brought to 
CSAMS-VFLJ for extraction of  left mandibular fourth 
premolar tooth three weeks after the dog 1. Body tem-
perature was not measured because of the dog’s un-
cooperativeness. The extraction was performed under 
general anaesthesia with isoflurane in 100 % oxygen 
after premedication with medetomidine 0.025 mg/kg 
i/m and butorphanol (Torbugesic, Fort Dodge Animal 
Health, Iowa) 0.1 mg/kg i/m and induction to anesthe-
sia with propofol at a dose of 2 mg/kg i/v. Intravenous 
catheter placement procedure was the same as in the 
dog 1. The dog was given perioperatively carprofen 4 
mg/kg i/v and Lactated Ringer’s solution at 10 ml/
kg/h. At the end of the procedure, medetomidine was 
reversed with atipamezole 0.05 mg/kg i/m. Single dose 
of methadone (Heptanon, Pliva, Zagreb, Croatia) 0.4 
mg/kg s/c was administered for postoperative anal-
gesia. Panting that was observed soon thereafter was 
thought to be a consequence of methadone adminis-
tration or relatively warm recovery room (23 to 24°C). 
The dog’s body temperature was not measured be-
cause it’s aggressive temper. Two hours later, the dog 
was discharged to a home care with carprofen 2 mg/
kg p/o q12h to be given following three days. At that 
time, it was alert but still mildly ataxic and weak. 

Later in the afternoon, the dog’s caretaker no-
ticed that the dog is apathetic and sleepy, and it 
refused water and food. Its pulse was thready. The 
dog was given additional dose of atipamezole (dose 
not known) by staff veterinarian and sent back to 
CSAMS-VFLJ. On the admission (7 hours after the 
end of procedure) the dog was in cardiopulmonary 
arrest. Cardiopulmonary resuscitation (CPR) was 
performed with no success. During CPR, consider-
able amount of smelly dark reddish intestinal con-
tents were released.

Post-mortem examination carried out at Insti-
tute for Pathology, Forensic and Administrative Vet-
erinary Medicine, Veterinary Faculty, University of 
Ljubljana revealed severely congested kidneys, liver 
and small intestinal wall. The small intestine was 
filled with hemorrhagic contents, while large intes-
tine was empty. The spleen and lungs were congest-
ed as well. The subcutaneous blood vessels were 
congested with non-coagulated blood and the mus-
cles were pale. Non-coagulated blood was found in 
right ventricle.

Figure 1: Lateral radiograph of the right humeral head 3 
weeks after the intravenous catheter-related infection with 
Klebsiella oxytoca. Osteomyelitis with definitive pattern of 
lysis and solid pattern of periostal new bone is seen.

Figure 2: Lateral radiograph of the right humeral head 6 
weeks after the end of amoxicillin+clavulanic acid therapy 
(20 m/kg p/o q 12h for one month) shows resolution of the 
lytic process. The shape of the humeral head is irregular 
and severe osteoarthritis of the shoulder joint is visible.

Radiographic examination of the right shoulder joint 
showed resolution of the lytic process. The shape of 
the humeral head was irregular and severe osteoar-
thritis of the shoulder joint was visible (Figure 2). 
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Histopathology showed disintegrated epitheli-
um of small intestine. Small intestinal mucosal ve-
nous dilatation was accompanied with lymphocyte 
and macrophage infiltration in the lamina propria. 
Inflammatory cells, predominantly lymphocytes, 
were present in liver vessels. Liver sinusoids were 
congested and hepatocellular atrophia was ob-
served in centrilobular zone. In both kidneys, hem-
orrhagic renal cortical necrosis with tubular casts 
was found. Reactive hyperplasia of spleen involved 
lymphoid tissue of the white pulp and macrophag-
es of the red pulp. Several small colonies of bacte-
ria were found in blood vessels and in parenchyma-
tous tissue of the spleen. Severe congestion with 
multiple focal intraalveolar haemorrhages was 
found in bilateral lungs, and a small number of 
alveoli contained air. In the heart, prominent mul-
tiple epicardial haemorrhages and myocardial hy-
peraemia were observed. Abdominal organs were 
sent to bacteriological examinations and Klebsiella 
oxytoca was isolated abundantly from liver, kidneys 
and spleen. No bacteria were isolated from lungs. 
Klebsiella oxytoca and haemolytic Escherichia coli 
were isolated from small intestine while Klebsiella 
oxytoca and Clostridium sporogenes were isolated 
from the small amount of peritoneal fluid, the lat-
ter probably contaminating abdominal cavity post 
mortem. Initial tests of isolated bacteria regarding 
beta-lactamase activity by nitrocefin were strongly 
positive (Table 1). Screening tests for extended-
specter-β-lactamase (ESBL) were negative and con-
firmation tests with E-test were negative as well. 
The antibiotic susceptibility of isolated strains of 
Klebsiella oxytoca and Escherichia coli was deter-
mined as in dog 1 (Table 1).

The anaesthesia staff was concerned about a pos-
sible common-source epidemic of Klebsiella oxytoca 
infection after the second case occurred, and environ-
mental surfaces and equipment in pre-/post-operative 
rooms (PPR), operating theatres and wards (tables, 
cages, incubator, clippers, muzzles, Doppler pulse de-
tector and pulse oximetry probes, breathing circuits, 
endotracheal tubes, laryngoscope blades, dentistry 
equipment) as well as opened vials of propofol, acepro-
mazine and carprofen and intravenous fluids were 
bacteriologicaly examined. β-lactamase negative Kleb-
siella oxytoca (by nitrocefin testing) was isolated from 
PPR cages and Staphylococcus intermedius, Entero-
coccus sp., and Bacillus sp. from muzzles. β-lactamase 
positive Klebsiella oxytoca and β-lactamase positive 
Escherichia coli (by nitrocefin testing) were isolated 
from tables, cages and clippers in wards. 

Additional infection control measures for PPR, 
operating theatres and wards were instituted, in-
cluding restrictions on the personnel entrance into 
PPR and operating theatres, strict disinfection of 
clippers, tables, cages and other equipment between 
the patients and regular disinfection of hands be-
fore handling another animal or before intravenous, 
arterial and urinary catheter placement. Particular 
care was taken at manipulation of catheters and dis-
connection of infusion lines. The use of single-use 
gloves was strongly encouraged when manipulating 
the animals. So far, 24-months after the additional 
infection control measures were instituted; no noso-
comial infection was confirmed at CSAMS-VFLJ.

Discussion

90% of nosocomial bloodstream infections in hu-
man hospitals are related to intravenous catheter 
use (23). These infections can range in severity from 
localized phlebitis to fatal bacteraemia and sepsis, 
and are caused by contamination of the catheter ei-
ther at the time of insertion or during use (24).  Mi-
croorganisms may be introduced on the hands of 
the person placing or handling the catheter. They 
may be a part of the health care worker’s own skin 
flora, may be part of the patient’s skin flora acquired 
from a site that has not been disinfected, or may be 
faecal or other types of bacteria that the health care 
worker has handled (1).

There are few data in the veterinary literature 
documenting the incidence of catheter-related 
bloodstream infections in companion animals (2, 4, 
5, 6, 7, 9, 10, 11, 12, 13). Most catheter-related infec-
tions involve organisms that are ubiquitous to the 
patient’s skin flora, nasopharynx or intestinal tract 
and organisms carried on the hands of hospital per-
sonnel (25). Surveillance study in a veterinary hos-
pital reported 26% positive jugular catheter bacte-
rial cultures after an average of 2.7 days. More than 
50% of the organisms were Klebsiella spp. and En-
terobacter spp (1).

In the present report, the cages and clipper from 
wards were contaminated with β-lactamase positive 
Klebsiella oxytoca, which was also isolated from both 
affected dogs. None of dogs entered the wards; there-
fore the only possible way of transmission could be 
by the hands of personnel rotating between PPR and 
wards or the clipper from the wards although the 
rotation of clipper between the wards and PPR is not 
a common practice at CSAMS-VFLJ. However, since 
the culturing of microorganisms from environmen-
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tal surfaces and equipment was carried out 4 days 
after the dog 2 died, regular cleaning and disinfec-
tion procedures in a meantime might have an influ-
ence on the microbiology results and other sources 
of intravenous catheter contamination can not be 
excluded. While there is the possibility that the in-
fection entered the bloodstream at the oral cavity 
during dental procedure in dog 2, it is highly un-
likely in dog 1 because during the implantation of 
bilateral direct acrylic plane the integrity of gingival 
mucosa was not interrupted. However, the lack of 
catheter cultures makes it hard to be certain of the 
source of the infection.

Clinical presentation of Klebsiella spp. bacterae-
mia is indistinguishable from that of bacteraemia 
caused by other microorganisms. If bacteraemia 
develops, symptoms include fever or hypothermia, 
leukocytosis with left shift or neutropenia, and 
shock. The incidence of septic shock is remark-
able; in a five-year study in human hospital 22% of 
the patients with documented bacteraemia due to 
Klebsiella spp. developed septic shock (26). In the 
present report, shock was overlooked in a dog 2, be-
cause the dog was discharged soon after the end of 
procedure due to his aggressive temper and uncoop-
erativeness, and the early signs of impending shock 
such as panting and change in mental status were 
unfortunately misinterpreted. 

The results of post-mortem examination of dog 
2 indicate that the dog died because of septic shock 
associated with disseminated intravascular coagu-
lation, and β-lactamase positive Klebsiella oxytoca 
was isolated from several abdominal organs, in-
cluding small intestine. The authors can not affirm, 
whether Klebsiella oxytoca was introduced into the 
dog through intravenous catheter or during dental 
procedure or the dog was already the reservoir for 
Klebsiella oxytoca, which spread to extraintestinal 
sites through mesenteric lymph node complex as a 
result of bacterial translocation. Bacterial translo-
cation in hosts with an intact intestinal barrier can 
occur by intracellular route, however the primary 
mechanism promoting bacterial translocation in 
these cases is bacterial overgrowth due to recent 
antimicrobial therapy (27), which was not the case 
in dog 2. The other mechanism, which promotes 
bacterial translocation is increased permeability of 
intestinal mucosal barrier, for example due to hem-
orrhagic or endotoxic shock, where indigenous bac-
teria translocate intercellulary (28). The various spe-
cies of indigenous bacteria do not all translocate at 
the same rate. Gram-negative, facultative anaerobic 

Enterobacteriaceae, such as Escherichia coli, Kleb-
siella spp., and Proteus mirabilis, translocate from 
gastrointestinal tract at a greater rate than the oth-
er bacteria (27). In the present report, the authors 
doubt that uneventful short-term anaesthesia could 
provoke bacterial translocation and sepsis by itself 
in previously healthy dog. 

The susceptibility profile of Klebsiella oxytoca 
isolated from dog 1 and dog 2 showed that the or-
ganism was not resistant to a broad spectrum of 
antibiotics including those commonly used in the 
hospital (amoxicillin+clavulanic acid, gentamicin, 
enrofloxacin). Dog 2’s antimicrobial sensitivity pro-
file showed an intermediate resistance to cephalex-
in, where dog1’s organism was sensitive. This might 
represent a developing and broadening resistance 
pattern as the organism has been presumably in a 
hospital setting for a longer period of time, but on 
the other hand cephalexin is not an antibiotic used 
on a regular basis in a hospital setting. 

Amoxicillin+clavulanic acid to which Klebsiella 
oxytoca was sensitive, is used most often for prophy-
lactic antibiotic treatment of surgical and dentistry 
patients at CSAMS-VFLJ. The lipopolysaccharide 
capsule of Klebsiella oxytoca that protects the or-
ganism from phagocytosis and aids in adherence 
(21) might be the cause for the severity and rapid 
development of the infection in dog 2.

In conclusion, the present report demonstrates 
the potential for nosocomial infection with Klebsiel-
la oxytoca in small animal hospitals. Strict infection 
control measures, particularly regular disinfection 
of hands and use of disposable gloves should be 
strongly encouraged as the most important factors 
in preventing nosocomial infections.
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BOLNIŠNIČNA OKUŽBA DVEH PSOV Z BAKTERIJO KLEBSIELLA OXYTOCA

A. Seliškar, I. Zdovc, B. Zorko

Povzetek: Kljub številnim literaturnim podatkom o bolnišničnih okužbah prek intravenskega katetra z bakterijo Klebsiella 
oxytoca v humani medicini so podatki s področja veterinarske medicine pomanjkljivi.
Predstavljena sta dva primera suma okuženosti intravenskega katetra z bakterijo Klebsiella oxytoca pri psih, pri katerih 
je bil opravljen stomatološki poseg v splošni anesteziji. Pri prvem psu se je 3 tedne po vstavitvi obojestranske direktne 
akrilatne opornice razvil osteomielitis ramenskega sklepa na nogi, ki smo jo ob posegu uporabili za intravensko kateteriza-
cijo. Bakteriološka identifikacija sklepne tekočine je potrdila okužbo z bakterijo Klebsiella oxytoca, psa pa smo glede na 
rezultate antibiograma mesec dni zdravili z amoksicilinom s klavulansko kislino. Kljub kliničnemu izboljšanju, smo z rentgen-
skim slikanjem ob zaključku zdravljenja potrdili osteoartritis ramenskega sklepa. Drugi pes je poginil 7 ur po izdrtju levega  
mandibularnega četrtega ličnika zaradi septičnega šoka z diseminirano intravaskularno koagulacijo. Po smrti smo izolirali 
bakterijo Klebsiella oxytoca iz več organov trebušne votline.
Zaradi suma glede skupnega izvora okužbe smo opravili bakteriološko preiskavo bolnišničnih prostorov in opreme ter 
med drugim identificirali tudi bakterijo Klebsiella oxytoca. Poostrili smo postopke za preprečevanje prenosa morebitnih 
bolnišničnih okužb in 18 mesecev po opisanih primerih nismo potrdili novih bolnišničnih okužb.

Ključne besede: bolnišnična okužba – mikrobiologija; infekcija, nadzor; Klebsiella infekcije – etiologija - mikrobiologija; 
pooperacijske komplikacije; psi




