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A 75 year old male diabetic and hypertensive patient pre-
Introduction

Raoultella species are aerobic, Gram-negative, non-motile,

capsulated bacilli belonging to the family Enterobacteriaceae,

that are closely related to Klebsiella spp.1,2 They were initially

included in the genus Klebsiella until the late 1990s.3 Many

studies have shown that 0.2e19.0% of isolates initially iden-

tified as Klebsiella spp. were Raoultella spp. by 16S rRNA anal-

ysis.2 Raoultella spp. are known to occur in aquatic and soil

environment. They are a rare cause of human infections and
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rvices (AFMS). All rights r
are known to cause soft tissue and bloodstream infections.

The most common species implicated in human infections

are Raoultella ornithinolytica, Raoultella planticola and Raoultella

terrigena.2 We report a rare case of post-operative sub-hepatic

space infection caused by extensively drug resistant R.

ornithinolytica.
Case report

sented with fever with chills and jaundice. On investigation,

he was found to have a mass in the head of pancreas causing

obstructive jaundice for which he underwent Whipple's pan-

creaticoduodenectomy. On 13th and 14th post-op day, fluid

from the sub-hepatic drain was sent to microbiology labora-

tory for culture and sensitivity testing. Both the drain fluid

specimens were processed according to standard protocol

followed in the microbiology laboratory. After 24 h of incu-

bation at 37 �C, large, lactose fermenting, glistening moist

colonies were seen on MacConkey agar. Gram stain revealed

Gram-negative stout rods resembling Klebsiella spp. The or-

ganism was catalase positive and oxidase negative. Primary

biochemical reactions differentiated it from Klebsiella pneu-

moniae as the isolate was Methyl red test positive and
eserved.
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Table 1 e DNA sequences of forward and reverse primers
used for PCR directed against blaNDM gene.5

Primer Sequence (50/ 30) Size of PCR product

NDM-F CATTAGCCGCTGCATTGATG 83

NDM-R GTCGCCAGTTTCCATTTGCT

Fig. 1 e Gel electrophoresis showing band at 83bp denoting

blaNDM in clinical isolate of Raoultella ornithinolytica. A, L e

100 bp molecular marker. B e Positive control for blaNDM

gene. C e Negative control for blaNDM gene. I e blaNDM gene

(83bp) in clinical isolate of Raoultella ornithinolytica. D, E, F,

H, J e Other isolates showing presence of blaNDM gene.
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produced indole. Differentiation from other species in the

genus Raoultellawasmade by the ornithine decarboxylase test

which is positive in case of R. ornithinolytica and negative in R.

planticola and R. terrigena. Antimicrobial susceptibility was

performed on Mueller-Hinton agar plates by the standard

KirbyeBauer disk diffusion method as per the Clinical and

Laboratory Standards Institute (CLSI) guidelines 2014. The

isolate was found to be resistant to all antibiotics tested. The

isolate was also tested by Vitek-2 automated identification

and antimicrobial susceptibility testing system, which

confirmed it as R. ornithinolytica and the antimicrobial resis-

tance profile was identical to the KirbyeBauer method. In

addition, Vitek-2 showed that the isolate was susceptible only

to colistin and tigecycline. Screening for metallo-b-lactamase

(MBL) production was carried out by the MBL (IP/IPI) E-test

method (AB Biodisk, Solna, Sweden), as per the manufac-

turer's instructions, and the isolate was found to be positive.

Polymerase chain reaction (PCR) was performed to detect the

presence of NewDelhimetallo-b-lactamase gene (blaNDM). The

forward and reverse primers used in the PCR were procured

from Integrated DNA Technologies (IDT), Inc., as described by

Van der Zee, et al5 (Table 1). For a single sample reaction of

50 ml volume, various reagents were used as mentioned in the

Table 2. Amplification was carried out with the following

thermal cycling profile: initial denaturation for 4 min at 94 �C,
35 cycles of amplification consisting of 30 s at 94 �C, annealing
for 1 min at 45 �C, and extension for 1 min at 72 �C, with 7 min

at 72 �C for the final extension. Post amplification analysis by

gel electrophoresis revealed band at 83bp size (blaNDM) (Fig. 1).

As the amplicon size is less than 100bp, it could not be

sequenced.
Discussion

Raoultella species are aerobic, Gram-negative, capsulated, non-

motile bacilli belonging to the family Enterobacteriaceae that are

closely related toKlebsiellaspp.1,2 Theywere largely regardedas
Table 2 e Various reagents used in PCR mixture (50 ml).

Reagent Volume
(ml)

Final
concentration

Autoclaved distilled water 31.85 e

PCR buffer (10X) with MgCl2
(15 mM)

5 1X, 1.5 mM

dNTP (10 mM) 0.25 50 mM

Primer blaNDM (forward) 1.25 0.5 mM

Primer blaNDM (reverse) 1.25 0.5 mM

Taq DNA polymerase (250U/ml) 0.4 2U/ml

DNA template 10 e

Total 50 -
environmental bacteria found in soil andwater, andwere only

recently distinguished phylogenetically from Klebsiella spp.6

Many studies have revealed that 0.2e19.0% of isolates

initially identified as Klebsiella spp. were Raoultella spp. by 16S

rRNA analysis and that the prevalence of these organisms in

clinical settings varies geographically.2,7 Raoultella spp are a

rare cause of human infections and only a few case reports of

causing soft tissue and bloodstream infections have been re-

ported.1,4 The most common species implicated in human in-

fections are R. ornithinolytica, R. planticola and R. terrigena.2

R. ornithinolytica has been isolated from the gut of the fish,

termites and aquatic environments. It has an ability to convert

histidine to histamine, leading to fish poisoning, cases of which

have been reported previously.8 This bacterium was first

described in1989byKosakoetal9andsince thentherehavebeen

very few case reports of human infections by R. ornithinolytica.8

In this case report, we report a case of post-operative sub-

hepatic space infection caused by R. ornithinilytica in a 75 year

old diabetic male patient, who underwent Whipple's pan-

creaticoduodenectomy for mass head of pancreas causing

obstructive jaundice. The fluid from the drain was collected

aseptically on two consecutive days (13th and 14th post-op

days) and was processed in microbiology laboratory accord-

ing to the standard protocol. Both the specimens grew similar

colonies on MacConkey agar which were further processed

and identified as R. ornithinolyticawith the help of biochemical

reactions. It was differentiated from Klebsiella spp as it was

produced indole and was methyl red test positive. Differenti-

ation from other species in the genus Raoultella was made by

the ornithine decarboxylase test which is positive in case of R.

ornithinolytica and negative in R. planticola and R. terrigena.

Antimicrobial susceptibility testing by standard KirbyeBauer

disc diffusion method showed it to be resistant to all the an-

tibiotics tested including aminoglycosides, fluoroquinolones,

cephalosporins and carbapenems. The isolate was also tested

by Vitek-2 automated identification and antimicrobial sus-

ceptibility testing system, which confirmed it as R.
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ornithinolytica and the antimicrobial resistance profile was

identical to the KirbyeBauer method. In addition, Vitek-2

showed that the isolate was susceptible only to colistin and

tigecycline. PCR showed the presence of blaNDM gene in this

isolate.

This case report is only one of few case reports of hospital

acquired infections caused by R. ornithinolytica. A report of

blaNDM-1 in R. ornithinlolytica causing post-operative soft tissue

infections has been reported by Khajuria et al1 However, to the

best of our knowledge and worldwide literature search, this is

only the second report of NDM producing R. ornithinolytica in

the world, which was isolated from post-operative sub-he-

patic space infection following Whipple's procedure.

As it has already been discussed, it has many similarities

with Klebsiella spp. in the form of capsule and colony

morphology, so it can be frequently misidentified as Klebsiella

spp. if biochemical reactions are not routinely carried out in

the laboratory, which can lead to under-estimation of the real

importance of R. ornithinolytica as a human pathogen.

R. ornithinolytica is an emerging pathogen and a cause of

hospital acquired infection, which can be resistant to many

antimicrobial agents. Antimicrobial resistance to most of the

antibiotics tested including aminoglycosides, fluoroquinolones,

cephalosporins and carbapenems is a cause of concern. Similar

extensivelydrug-resistant isolateofR. ornithinolyticacarrying the

blaNDM-1 gene has been reported earlier byKhajuria et al,1 which

were also sensitive only to colistin and tigecycline.

The present case illustrates for the first time, isolation of

extensively drug resistant R. ornithinolytica from drain fluid in a

case of post-operative sub-hepatic space infection following

Whipple's pancreaticoduodenectomy. In addition, this is only

the second case report of New Delhi Metallo-b-lactamase pro-

ducing R. ornithinolytica. The presence of blaNDM in R. ornithino-

lytica poses a serious threat for the spread of hospital-acquired

infections. These findings warrant proper identification of iso-

lates by biochemical reactions or confirmation by Vitek-2 and

detectionof genes responsible for carbapenemresistance.Early

recognition of these isolates and proper infection control

measures are mandatory for controlling their spread.
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