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Case Report

The Role of a Rapid Prevention of Ralstonia pickettii Growth
during Dialysis in a Frail Patient
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Abstract: Ralstonia pickettii is an opportunistic bacillus found in Pseudomonas species, with the ability
to induce systemic infections. We report the case of a 69-year-old man, with a clinical history of
myeloma, Type Ildiabetes, renal failure (grade IV), and colon cancer, that developed a severe bacterial
infection, with acute asthenia and a fever, that appeared at the end of dialysis. Using theMALDI-TOF
technology, the bacillus Ralstonia pickettii was identified, and an antimicrobial treatment was quickly
started with a rapid microbiological remission.
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1. Introduction

Ralstoniapickettii, isolated in 1973, was originally included in the genus Pseudomonas spp.
It was later reclassified into the genus Burkholderia, while the genus Ralstonia was named in
1995 [1-4]. Even if it has low virulence, it can contaminate both domestic and hospital water
solutions, inducing the development of systemic infections [5], particularly in immuno-
compromised patients [6-8]. Herein, we report the case of a frail patient that developed
a severe bacterial infection after dialysis. Ralstonia pickettii was quickly identified using
a massspectrometry analytical method, in which the ion source is matrix-assisted laser
desorption/ionization (MALDI), and the mass analyzer is time-of-flight (TOF) analyzer
(MALDI-TOF). In particular, Horneffer et al. [9] documented that MALDI-TOF represents
a rapid and sensitive method for bacterial identification. Moreover, Feli and Dellaglio
suggested that this method can be used to study bacterial taxonomic and inter-and intra-
specific diversity [10]. We report the case of an elderly patient that developed a bacterial
infection during dialysis, which was quickly diagnosed using MALDI-TOF technology.

2. Case Report

A 69-year-old man with a clinical history of myeloma (2008), Type II diabetes, renal
failure (grade IV), and colon cancer presented us with acute asthenia and a fever of 38 °C.
He was quickly hospitalized and referred forsymptoms and fever appearing at the end
of dialysis. The biochemical and microbiological evaluation from the blood sample re-
vealed a severe increase in procalcitonin plasma levels (procalcitonin 21.12 ng/mL; normal
range < 0.5 ng/mL), and the blood culture isolated a gram-negative bacterium. Biochemi-
cal blood tests documented a significant decrease in blood cells (red cells 2.66 x 10°/mL;
white cells 3.53 x 103/mL, platelets 102 x 103/mL) and in hemoglobin (8.5 g/dL; normal
values 13.8 to 17.2 g/dL). Taken together, clinical and laboratory data suggested bacterial
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sepsis. Therefore, an empirical treatment with ceftazidime (2 g/day) was started. Three
days later, both clinical evaluation and laboratory tests documented the persistence of infec-
tion (fever 38.5 °C; C-reactive protein 41.5 mg/L, normal range < 10 mg/L; PCT 36.2 ng/mL;
red cells 2.65 x 10°/mL; white cells 3.52 x 10%/mL, platelets 100 x 10°/mL, lipopolysac-
charide 0.48 pg/mL, hemoglobin 8.7 g/dL). The venous catheter for dialysis was removed,
and a blood sample was taken for a new microbiology evaluation. Laboratory culture on
ablood agar plate isolated a non-fermenting gram-negative oxidase-positive bacillus.

The sample was then analyzed using an automated mass spectrometry microbial identifica-
tion system with the MALDI-TOF technology (bioMérieux Italia SpA, 50012 Grassina Florence,
Italy). Briefly, in agreement with the literature [11], the sample was prepared by mixing or
coating a solution of an energy-absorbing organic compound called the matrix. When the
matrix crystallizes while drying, the sample embedded in the matrix co-crystallizes. A char-
acteristic spectrum known as the peptide mass fingerprint (PMF) is generated for the
analytes in the sample based on the TOF information [11]. TheMALDI-TOF compared
the PMF of bacteria in an unknown sample with the PMF contained in the database and
identified it as Ralstonia pickettii (Figure 1).

The antibiogram documented a high resistance to cefotaxime (MIC 8) and ceftazidime
(MIC 16), and a susceptibility to imipenem (MIC 0.25) and meropenem (MIC 2). An inter-
medium resistance was reported for ciprofloxacin (MIC 0.5) and piperacillin/tazobactam
(MIC 8). Ceftazidime was dismissed and meropenem (2 gr/day) was added, with a clinical
improvement in about 10 days.
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Figure 1. Maldi-TOF spectra of bacterial isolates from blood sample, using myla data processing it
was identified as Ralstonia pickettii.

3. Discussion

We described the role of MALDI-TOF in the rapid prevention of Ralstonia pickettii
(R. pickettii) growth during dialysis. Previously, Chen et al. [12], reviewing literature data,
reported several gram-positive and gram-negative bacteria. Both can form biofilms on
medical devices (e.g., Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis,
Streptococcus viridans, E. coli, Klebsiella pneumonia, Proteus mirabilis and Pseudomonas aerug-
inosa). In particular, these authors documented that S. aureus and S. epidermidis cause
about 40-50% of prosthetic heart valve infections, 50-70% of catheter biofilm infections,
and 87% of bloodstream infections [12]. Considering these epidemiological data, inappro-
priate treatment could be started in the absence of bacterial isolation. In the present case,
treatment with ceftazidime was started without improving infection. Several years ago,
Kimura et al. [13] and Anderson et al. [14] described the presence of R. pickettii in a wide
range of temperatures (1542 °C) and saline solution [13,14]. Moreover, Dobrowsky et al. [15]
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detected R. pickettii in dialysis water treatment facilities equipped with chlorinated polyvinyl
chloride (PVC-C) piping, suggesting that PVC-C promotes the growth of R. pickettii biofilms.
In contrast, the residual organic carbon in purified dialysis water promotes substantial
growth of planktic R. pickettii and can form biofilms inside plastic catheters. In a recent
review, Yiek et al. [16] found 11 reports of hemodialysis-associated outbreaks. Even if
uncommon, they reported that tubing within the dialysis machine might be the site of
biofilm development. These authors observed that patients became infected because the
dialysis water exceeded the maximum amount of chemical and microbial contaminants,
due to lack of disinfection [16]. Moreover, treated water is often stored in reservoirs, where
it is distributed to dialysis machines. It has been documented that water stagnancy induced
bacterial contamination of the water in the pipe systems [17].

Other sources of contamination were related to inadequate cleaning procedures that
left leaking connections of the RO tubing. Biofilm-forming bacteria and other microor-
ganisms present in cleaning solutions could have entered the water system through this
opening. It is known that tubing connections are critical segments of the system and are a
possible site for biofilm development [18].

In our patient, we can suppose that the infection could be related to dialysis symptoms
that appeared after the dialysis, and other infection causes were ruled out. Unfortunately,
however, we are not able to document it. However, the essential novelty of this presen-
tation is represented by the use of MALDI-TOF technology forthe rapid identification of
uncommon microorganisms in a particular procedure, to induce both the prevention of
microbial growth and appropriate antimicrobial treatment in frail patients.
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