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Abstract

The first report of Ralstonia mannitolilytica bactetemia in Peru is
presented. The patient was a pediatric cancer patient with a long-term
central venous access device. For the diagnosis, the MicroScan Walk
Away 96 automated system was used. 16S tDNA was amplified by
conventional PCR, and the bacterial genus and species were identified
by genetic sequencing. In addition, the bacterial resistance profile to
major antimicrobials was determined. The article discusses the need
to actively monitor Ralstonia mannitolilytica, especially in hospital areas
of immunocompromised patients.

Main messages

e  This is the first report of bacteremia caused by Ralstonia mannitolilytica in Peru in an immunosuppressed pediatric patient.

e The study of previous nosocomial outbreaks caused by other bacterial pathogens suggests the possibility of other sources of
contamination that were not analyzed in the study of this case, so the soutce of infection could not be defined.

e  Foradequate and timely management of central venous catheter-associated infections, molecular epidemiological surveillance

of nosocomial infections should be considered.
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Introduction

Ralstonia spp are described as a genus of non-fermenting gram-
negative bacilli that are associated with nosocomial infections.
Infection by this microorganism is associated with contaminated
solutions (e.g., water for injection and saline) or disinfectants
(contaminated chlorhexidine)!. Ralstonia mannitolilytica is one of the
three species of the genus Ralstonia mainly described as etiological
agents of bacteremia in hospital outbreaks, with particular
importance in hospital services of onco-hematologic patients®*.
Automated laboratory methods may misidentify this genus as
Burkholderia cepacia complex or Pseudomonas fluorescens, so confirmation
by molecular tests such as polymerase chain reaction (PCR) is
necessaty?>.

We present the case of an immunocompromised pediatric patient
with long-standing catheter-related bacteremia, in whom infection
by this bacterium was determined by amplification and subsequent
genetic sequencing of recombinant DNA, 16S rDNA.

Case report

A 5-year-old male patient presented with a diagnosis of acute B-
lymphoid leukemia undergoing chemotherapy and long-term port
catheterization. He has a history of presenting bacteremia due to
carbapenem-resistant Psexdomonas aeruginosa during previous courses
of treatment of the underlying disease.

Table 1. Antimicrobial susceptibility test.

In the current course of the disease, the patient is hospitalized for
consolidation chemotherapy in the onco-hematology ward. On
physical examination, the patient was hemodynamically stable, with
adequate nutrition and hydration. In the examination by apparatus
and systems, he presented in the thorax and lung: vesicular murmur
passes in both hemithorax; cardiovascular system: rhythmic heart
sounds of good intensity, no murmurs were auscultated, no S3, no
jugular ingurgitation; skin: warm and hydrated,
inflaimmation around the catheter, no signs suggestive of
endocarditis were appreciated. The rest of the physical examination
did not provide any new data. After opening the port catheter, she
presented fever and chills, so peripheral blood and central venous
catheter cultures were requested. Empirical treatment with
piperacillin-tazobactam was then started. Laboratory tests showed a
hemogram with leukocytosis and neutrophils with elevated
differential count and an increase in acute-phase reactants (C-
reactive protein [CRP]: 88 mg/L). At 48 houts, growth of non-
pigmented gram-negative bacilli, oxidase, and catalase-positive in
both culture samples was reported. With these results, removal of
the port catheter was ordered.

signs  of

The final result of the automated MicroScan Walk Away 96® kit
identified Ralstonia pickettii with a susceptibility profile sensitive to
piperacillin-tazobactam (Table 1).

Antimicrobial Minimum inhibitory concentration Result

Amikacin > 32 Resistant
Aztreonam >8 Resistant
Cefepime 4 Susceptible
Cefotaxime 8 Susceptible
Ceftazidime > 16 Resistant
Ciprofloxacin <1 Susceptible
Gentamicin >38 Resistant
Imipenem 4 Susceptible
Levofloxacin <2 Susceptible
Meropenem >8 Resistant
Piperacillin-tazobactam <16 Susceptible
Tobramycin > 8 Resistant
Trimethoprim-sulfamethoxazole >2/38 Resistant

Source: Prepared by the authors based on the results of the study.

with fever. Due to this, a second series of blood cultures were
performed, which resulted in the isolation and growth of the same
microorganism. With the information from the susceptibility profile,
it was decided to continue with the initial antimicrobial coverage,
completing a total of 17 days. After that time, the catheter was
removed with favorable clinical evolution, remission of fever, and a
drop of acute-phase reactants. Follow-up blood cultures were
negative. The patient continued with his chemotherapy treatment
without intercurrence.

Microbiological isolation and initial identification of the Ralstonia
strain were performed using the MicroScan Walk Away 96 automatic
system in the Guillermo Almenara Irigoyen National Hospital
microbiology laboratory (Ralstonia pickettii). For confirmation, this
strain was sent to the Molecular Biology Laboratory of the
Universidad Peruana de Ciencias Aplicadas/Instituto  de
Investigacion Nutricional, Lima, Peru. At this facility, the 16S tDNA
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gene was amplified by conventional PCR, and the amplified PCR
products were observed by agarose gel electrophoresis (Figure 1).
These products were putified for direct sequencing by the Sanger
method (Macrogen® Korea). The sequences obtained were
compared with the reference sequence from the BLAST® platform,
National Library of Medicine, USA. The isolate was identified as
Ralstonia mannitolilytica (99.51% identity in the Blast report). The
molecular profile of the isolate was registered in GenBank with the
accession code MW020025.1.
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Figure 1. Bands in agarose gel electrophoresis after polymerase chain

reaction.
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WM band: molecular weight labeling.

MRals1: amplified sample.

PC: positive control.

NC: negative control.

Source: Prepared by the authors from the results of the study.

As part of the microbiological surveillance program at the hospital,
there were no previous reports of Ralstonia mannitolilytica, and no
isolation of this microorganism was achieved in the environmental
cultures obtained.

Figure 2. Timeline.
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LLB: B-lymphoid leukemia.
CVC: central venous catheter.
Source: Prepared by the authors based on the results of the study.

Discussion

Ralstonia mannitolilytica, previously called Pseudomonas thomasii and
Ralstonia picketti biovar3/thomasiif, is an emetging pathogen in South
America and has been previously described as a causative agent of
catheter-related bacteremia in Argentina’. This microorganism has
also been described as a cause of bacteremia in newborns in Brazil®.
We present the first case of catheter-related bacteremia due to this
pathogen in Peru.

MED.

The isolation of this bacterium in a unit of onco-hematologic
patients compels us to investigate a possible outbreak. However, no
previous or subsequent cases (up to six months later) were identified
during surveillance cultures in the hospital. Environmental
microbiological cultures were also negative. The study of previous
nosocomial outbreaks caused by other bacterial pathogens suggests
the possibility of other sources of contamination that were not
analyzed in the study of this case, such as saline solutions and
infusion systems (filters)>3. For this reason, the source of infection
could not be defined.

It is known that over 80% of Ralstonia mannitolilytica bacteremia
reported in the literature is related to a central venous catheter. In
general, this condition has a good medical prognosis, even in patients
with hematological malignancies*. Removal of the catheter and using
a single parenteral antimicrobial agent are recommended in
managing these patients, as was performed in this case’.

Antimicrobial susceptibility is variable; however, we highlight that
this germ is intrinsically resistant to colistin. The automated team
reported susceptibilities based on Ralstonia picketti, and clinical
response to treatment with piperacillin/tazobactam, which has
shown susceptibility in most cases previously reported in the medical
literature, was observed. Other agents with a lower resistance rate
are ampicillin-sulbactam and trimethoptim/sulfamethoxazole’. In
the series of Boattini et al., a 100% susceptibility to trimethoprim-
sulfamethoxazole is described. However, the present case showed
resistance to this drug* It is necessary to consider a specific
minimum  inhibitory pathogenic
microorganism.

concentration for  this

Ralstonia mannitolilytica is considered a rare pathogen, so it may not be
considered in routine microbiological diagnosis!®. This limits the
epidemiological characterization of in-hospital microorganisms. The
implementation of molecular diagnostic techniques offers the
possibility to characterize these pathogens and describe their clinical
significance.

Conclusion

As learning points, this report demonstrates the need to actively
monitor for the presence of Ralstonia mannitolibytica, especially in
immunocompromised areas.

Although only one case was identified, it is necessary to routinely
implement saline or water for injection cultures that could condition
the appearance of microorganisms that could infect high-risk patient

groups.

It is important to consider the molecular epidemiology of
nosocomial infections to have an overview of the microorganisms
capable of causing disease. With this, it is possible to optimize
infection control programs and rational use of antimicrobials based
on the information obtained.
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