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ABSTRACT
Raoultella ornithinolytica (R. ornithinolytica), a Gram-negative bacillus, has characteristics resembling those of Klebsiella spp. 
This bacterium is present in soil and aquatic environments and seldom causes Healthcare-Associated Infections (HAIs). However, 
clinical features and outcomes of human infections caused by R. ornithinolytica have been reported for only a limited number of 
cases. Here, multiple cases of adult patients with clinical features of community-acquired infections at different body sites are 
presented. R. ornithinolytica was identified in the laboratory from respective samples sent for culture and sensitivity. These patients 
were treated with good outcomes. R. ornithinolytica is a saprophyte known to cause secondary infections in patients with risk 
factors and sometimes exhibits antibiotic resistance. However, all the patients presented to the institution recovered fully from the 
infections and were discharged.

INTRODUCTION
Raoultella ornithinolytica is a capsulated, non motile Gram-
negative bacterium, which was previously named as Klebsiella 
ornithinolytica. However, in 2001, it was renamed Raoultella, 
along with other Klebsiella species, based on 16S rRNA and 
rpoB gene analysis [1,2]. R. ornithinolytica is found in water, 
soil, plants, and occasionally in animals [1,2]. In humans, the 
bacterium causes a variety of infections. While Hospital-Acquired 
Infections (HAI) is widely reported [2-5], it also causes infections 
in children, newborns, and fatal infections in premature babies 
[6]. In the elderly and those with underlying chronic diseases and 
malignant tumours, secondary infections with R. ornithinolytica are 
common during hospitalisation or following invasive procedures 
[4-6]. However, soft-tissue infections and wound infections 
have shown good recovery in healthy, young individuals with 
appropriate timely treatment [7]. Rarely, R. ornithinolytica infections 
have been reported as community-acquired infections and in 
healthy individuals, in enteric fever-like infections, and urinary 
tract infections [8,9]. R. ornithinolytica shows sensitivity to most 
antibiotic classes as reported in the literature [9]. Susceptibility 
has been observed to different classes of antibiotics like 
cephalosporins, sulphonamides, aminoglycosides, quinolones, 
combination of β-lactam/β-lactamase inhibitors, carbapenems, 
and carbapenem/β-lactamase inhibitor combinations [10]. 
However, they exhibit intrinsic resistance to ampicillin and ticarcillin 
due to chromosomally encoded beta-lactamases [10]. Strains 
exhibiting extended-spectrum beta-lactamases belonging to the 
SHV, TEM, and CTX-M have been reported in the literature, as 
well as AmpC production. Carbapenem resistance has also been 
described in other studies [11,12].

CASE SERIES

Case 1
A 29-year-old healthy female adult without any co-morbidities was 
admitted to the surgical department with complaints of a large non 
healing ulcer on the dorsum of the left foot and ankle [Table/Fig-1], 
with a history of a snake bite to the left ankle while working in an 

agricultural field one month prior. On examination, her vitals were 
stable, with no other complaints. Routine blood examination on 
admission was normal. A pus sample from the wound was sent 
for culture and sensitivity, which showed the growth of grey, non 
haemolytic mucoid colonies on blood agar and lactose-fermenting 
mucoid colonies on MacConkey agar [Table/Fig-2], subsequently 
identified as R. ornithinolytica by the automated VITEK 2 
compact systemTM by Biomerieux. The isolate was sensitive to 
aminoglycosides, quinolones, sulphonamides, cephalosporins, 
carbapenems, combinations of β-lactam/β-lactamase inhibitors, 
and carbapenem/β-lactamase inhibitor combinations.

[Table/Fig-1]:	 Foot ulcer. [Table/Fig-2]: MacConkey agar showing mucoid 
lactose fermenting colonies of Raoultella ornithinolytica. (Images from left to right).

The patient was diagnosed with an ulcer on the dorsum of the left 
foot and ankle with a wound infection secondary to a snake bite. 
She was started on Inj. Diclofenac 75 mg i.v. and Injection Cefixime 
500 mg i.v. BD, which was continued for 10 days. Nutritional and 
protein supplements were added to her diet. She was transfused 
with one unit of packed Red Blood Cells (RBC) to correct her 
anaemia. In addition to vacuum suction for the removal of pus, 
daily dressing was started. Skin grafting was postponed in view 
of the culture report and the pus discharge from the wound. The 
patient responded gradually to the treatment, wound care, and 
daily dressings. The patient was advised to continue admission 
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until most of the wound had developed granulation and pus was 
very minimal, which lasted for about three weeks. A repeat pus 
sample from the wound site was sent for culture and sensitivity, 
which resulted in no growth. Split skin grafting was postponed in 
view of the healing wound and to be decided in follow-up. She 
was advised regular wound care and dressing at a healthcare 
facility and for follow-up in the surgical outpatient department 
as per her request. She was advised skin grafting following the 
resolution of the infection and ulcer. 

Case 2 
A 59-year-old gentleman, known case of diabetes mellitus 
type 2 for the last 15 years, and previously operated for 
craniopharyngioma, presented to the emergency department 
with complaints of altered sensorium and loose stools, along with 
dyselectrolytemia. The patient also exhibited clinical features of 
acute renal injury, presenting as oliguria and fatigue, which was 
confirmed with serum creatinine levels of 1.4 mg/dL, leading to his 
admission to the ward. On admission, he was found to be febrile, 
with a temperature of 39oC. However, he was normotensive, and 
there were no abnormal findings in the cardiovascular system, 
respiratory system, or per abdominal examination. Blood samples 
sent for analysis showed high potassium levels and increased 
procalcitonin (1.45 ng/mL). Haemoglobin was within normal 
limits, and total counts were elevated. A 2D Echo showed no 
abnormalities. Cerebrospinal Fluid (CSF) was sent for complete 
analysis and culture sensitivity. However, CSF, blood, and urine 
samples showed no growth in culture. A stool sample was sent to 
the microbiology laboratory for culture and sensitivity due to loose 
stools and continued increased temperature. The processed stool 
sample showed growth of mucoid lactose-fermenting colonies 
[Table/Fig-2] in MacConkey agar and was processed using 
the automated VITEK 2 compact systemTM by Biomerieux for 
identification and susceptibility pattern. The isolate was identified 
as R. ornithinolytica susceptible to aminoglycosides, quinolones, 
sulphonamides, cephalosporins, carbapenems, combinations of 
β-lactam/β-lactamase inhibitor, and carbapenem/β-lactamase 
inhibitor combinations. The patient was diagnosed with acute 
gastroenteritis with dyselectrolytemia. Treatment was started 
with Piperacillin/Tazobactam and Metronidazole for three days in 
the intensive care unit initially, followed by Injection meropenem 
500 mg for three days, Injection doxycycline 100 mg, and with 
probiotics, zinc, and vitamins for the correction of electrolytes. The 
patient improved significantly in the next three days with no other 
complications or complaints and was discharged.

Case 3
A 47-year-old lady, known to have type 2 diabetes mellitus 
for 10 years, presented to the outpatient department with 
swelling of the left foot and left ankle joint pain for three days. 
On examination, she was febrile, with a temperature of 38oC, 
and had features of left sole necrotising fasciitis and left big 
toe swelling and gangrene. She was admitted to the surgery 
department and advised surgical treatment of the left foot. Blood 
samples were collected appropriately for tests, which showed 
impaired blood glucose levels of 220 mg/dl, elevated Alkaline 
phosphatase levels of 150 IU/L, and elevated serum creatinine 
of 1.3 mg/dL. Ultrasonography of the abdomen showed no 
other abnormalities. She underwent surgical treatment with 
amputation of the left big toe of the left foot and debridement 
and drainage of pus. The pus sample was sent for culture and 
sensitivity, and R. ornithinolytica [Table/Fig-2] was identified and 
isolated in culture using Vitek 2 and tested by the Gram-negative 
panel simultaneously. The isolate was found to be sensitive to 
aminoglycosides, quinolones, sulphonamides, cephalosporins, 
carbapenems, combinations of β-lactam/β-lactamase inhibitor, 
and carbapenem/β-lactamase inhibitor combinations.

She was diagnosed with left foot necrotising fasciitis with gangrene. 
Subsequently, she was treated with Injection clindamycin 600 
mg i.v. and piperacillin-tazobactam 2.25 g i.v., and appropriate 
anti-inflammatory medication, as well as treatment for glycaemic 
control. She was medically treated with wound care and showed 
significant improvement in the left foot and her general condition, 
and was discharged. She followed-up in the outpatient department 
under surgical care, and a repeat sample of the pus collected in the 
outpatient department yielded no growth. 

Case 4
A 74-year-old male patient who was not diabetic or hypertensive, 
and had no other significant complaints presented to the outpatient 
department with complaints of burning micturition and fever for 
two days. Upon presenting at the outpatient department, blood 
samples were collected and sent for biochemical evaluation and 
fever assessment. The blood biochemistry results were within 
normal limits. Blood tests showed negative results for malaria, 
typhoid, or dengue. A urine sample collected on an outpatient 
basis was sent for culture and sensitivity testing. The patient 
was started on empirical treatment with fluoroquinolones and 
appropriate hydration, with advice to follow-up in the outpatient 
department. The urine culture showed significant growth of 
mucoid lactose-fermenting colonies [Table/Fig-2] on MacConkey 
agar, identified as R. ornithinolytica by the Vitek 2 automated 
system and tested for the antimicrobial resistance pattern by the 
Gram-negative panel. The isolate was found to be sensitive to 
aminoglycosides, quinolones, sulphonamides, cephalosporins, 
carbapenems, combinations of β-lactam/β-lactamase inhibitor, 
and carbapenem/β-lactamase inhibitor combinations. He was 
diagnosed as a case of community-acquired urinary tract 
infection. The patient followed-up in the outpatient department 
and was advised to continue with the same treatment for a total 
of 10 days, with appropriate supportive treatment. During follow-
up, the patient had no other complaints, and the symptoms had 
subsided. He was compliant with the treatment.

DISCUSSION
Between the 1980s and 2006, only four cases of human 
Raoultella infection were reported. However, this has steadily 
increased, and up to 2022, around 130 cases have been 
reported in the literature [13]. R. ornithinolytica causing infections 
has emerged globally, with an overall increasing incidence trend. 
Raoultella infections have been reported in immunocompromised 
individuals, the elderly, and those with risk factors such as 
preexisting diseases [5]. In India, cases of neonatal sepsis and 
subhepatic abscess have been reported [14,15]. However, a 
preliminary search for case reports or studies on R. ornithinolytica 
in Medline, PubMed, and Google Scholar databases revealed 
no results from the region of South India. Among community 
acquired infections of R. ornithinolytica, diabetic foot infections, 
paronychia, and other soft-tissue infections have been reported 
as co-morbid conditions [16]. A review by Seng P et al., of 
R. ornithinolytica infections showed that 51% of 112 cases 
were community-acquired. Among these, 25% involved were 
immunocompromised individuals, and 25% were associated 
with concurrent malignancy, with diabetes mellitus present in 
22% of cases [5]. Risk factors such as these and extremes of 
age are important determinants of an individual’s susceptibility. 

In the cases included here, patients residing in different locations 
surrounding the city presented to the hospital with various 
complaints. They were treated by doctors in different specialties 
and admitted in different wards, with no overlap in their time of stay 
or common environment in the hospital. Standard infection control 
practices, including hand hygiene and environmental disinfection, 
were followed in the wards. Segregation of the patients was 
implemented in the case of snake bites due to extensive wounds. 
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However, clonal relatedness was not tested, and this was a limitation 
of this case series.

Community-acquired infections by Raoultella are rare, considering 
that most reported cases in the literature are hospital-acquired. 
The Genus Raoultella closely resembles Klebsiella spp, and 
accurate identification by automation or conventional methods is 
important for diagnosis. By conventional methods of identification, 
Raoultella are Gram-negative capsulated bacilli, non fastidious, 
lactose fermenters, with mucoid colonies on MacConkey’s 
agar, catalase positive, oxidase negative with indole and Methyl 
Red (MR) positive, and can be differentiated into species with 
ornithine decarboxylase positive reaction [10]. Raoultella spp. are 
intrinsically resistant to ampicillin, and identification of the genus 
helps in guiding treatment. Currently, in the reported cases, the 
strains were sensitive and resolved with treatment. However, 
multidrug-resistant Raoultella are emerging, requiring alertness 
in diagnosis, proactive treatment, and vigilance of resistance 
patterns. The pathogenicity of the bacterium is attributed to its 
ability to form biofilms, polysaccharide capsules, siderophores, 
and fimbriae, as well as the presence of the chromosomal bla 
gene, which has been postulated to give it resistance to beta-
lactam antibiotics, including penicillins [17].

Raoultella species have been reported to cause an enteric fever-
like syndrome, gastroenteritis, pancreatitis, cholangitis, hepatic 
abscess, acute cholecystitis, and peritoneal dialysis-associated 
peritonitis [15,18,19]. In case 2 the continued fever with diarrhoea 
with culture negative samples prompted the investigation into the 
stool sample and further identification of the isolate. Furthermore, 
all isolates here were sensitive to aminoglycosides, quinolones, 
sulphonamides, cephalosporins, carbapenems, combinations of 
β-lactam/β-lactamase inhibitor, and carbapenem/β-lactamase 

inhibitor. In patients, co-morbidities and risk factors reported in the 
literature include cancer, post-urethral trauma, and post-invasive 
procedures [5].

The various risk factors and outcomes in different cases have been 
consolidated in [Table/Fig-3] [2-4,6,14,15,18,20]. 

CONCLUSION(S)
R. ornithinolytica poses difficulties in identification when using 
conventional methods and infections in humans may be 
underestimated. Automated systems have improved identification 
and implication in infections. Various risk factors in patients 
contribute to the susceptibility of the individual to infection, and 
community-acquired infections are common. However, there is a 
difficulty in assigning a pathogenic role especially in stool sample 
and with cases of diarrhoea. All the strains were sensitive to 
different classes of antibiotics tested. In the cases presented here, 
it is noteworthy that R. ornithinolytica showed susceptibility to most 
antibiotics tested and had a good response to treatment in the 
patients, as well as good outcomes.
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[Table/Fig-3]:	 Table comparing case reports of Raoultella infections with risk factors and outcome over past 10 years [2-4,6,14,15,18,20].
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