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ABSTRACT

Ralstonia pickettii is an opportunistic bacterium found in the water environment with an increasing
incidence as a nosocomial pathogen. The objectives of this study were to describe R. pickettii bacteremia
in a cardiac surgery patient and to evaluate its ability to grow in a saline solution and to form biofilm.
The patient in this study underwent mitral and aortic valve replacement surgery with two aortocoronary
bypasses. She developed signs of respiratory and renal failure, therefore hemodialysis was started. After
25 days in an intensive care unit, the patient had recurrent episodes of fever with signs of bacteremia. R.
pickettii was identified from blood cultures by MALDI-TOF MS. Antimicrobial susceptibility testing
was performed using disc diffusion and broth microdilution methods in accordance with EUCAST
methodology and results were interpreted following clinical breakpoints for Pseudomonas spp. The
isolate was susceptible to all tested antimicrobial agents except aminoglycosides and colistin. Survival of
R. pickettii was analyzed in saline solution with four different starting concentrations at 25 8C and 37 8C
for six days. Biofilm capacity was tested using the microtiter plate method. R. pickettii showed sub-
stantial growth in saline solution, with starting concentration of 2 CFU ml�1 reaching 107 CFU ml�1

after six days. There was no significant difference between growth at 25 8C and 37 8C. This indicates that
storage of contaminated solutions at room temperature can enhance the count of R. pickettii. Our strain
did not show the capacity to form biofilm. The patient responded well to adequate treatment with
ceftazidime, and after 48 days in ICU she was discharged to convalesce.
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INTRODUCTION

Non-fermenting Gram-negative bacilli (NFGNB) are a rising heterogeneous group of path-
ogens that cause infections in humans, especially in intensive care units (ICUs). The most
frequently isolated species of this group are Pseudomonas aeruginosa and Acinetobacter
baumannii, particularly multi-drug resistant strains, which Centers for Disease Control and
Prevention reported as microorganisms with a serious threat level [1]. In recent years, there
has been an increase in the incidence of other bacteria in this group, and an example of this is
Ralstonia pickettii [2]. R. pickettii was first described by Ralston et al. in 1973, and it was
classified as Pseudomonas pickettii [3]. After reviewing genomic and phenotypic characteristics
of seven Pseudomonas strains, in 1992 P. pickettii was reclassified in Burkholderia spp. [4].
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In 1995, the same group of authors revised B. pickettii and
transferred it to the new genus Ralstonia, based on its
phenotypic characteristics, cellular lipid and fatty acid anal-
ysis, rRNA–DNA hybridization, and analysis of 16s rDNA
nucleotide sequences [5].

R. pickettii can be found in soil and water, still the main
concern is that it can be habitually found in the hospital
environment [6, 7]. Although it is of low virulence, this
bacterium has been identified as causative agent of many
potentially harmful and fatal infections [7]. It is described as
a pathogen that can have a major impact on immunocom-
promised patients such as neonates, patients with blood
malignancies, patients on hemodialysis [8–10], and major
conditions associated with R. pickettii infection are bacter-
emia and septicemia [7].

R. pickettii is a slow-growing waterborne bacterium
requiring a low intake to survive and it can even grow in
ultra-pure water [11]. Many cases have discovered that the
source of R. pickettii is different contaminated solutions used
in hospital settings [8, 12]. Additionally, a few studies
described outbreaks of R. pickettii in hemodialysis units [13].
One of the reasons for infecting patients during hemodial-
ysis is its ability to form biofilm on PVC plastic pipes [14].

The aims of our study were to present a case of
R. pickettii bacteremia in a cardiac surgery patient who
underwent hemodialysis, to evaluate the ability of the isolate
to survive and grow in saline solution, and to form biofilm.

MATERIALS AND METHODS

Case report

A 77-year-old female patient was admitted to the Cardio-
vascular Institute Dedinje, Belgrade, Serbia, with a history of
fatigue, exhaustion, and leg swelling. Echocardiogram
showed an enlarged left atrium (48mm), mitral regurgita-
tion 3þ, EF 40%, hypokinesis of the septum, inferior wall,
and posterior wall, aortic stenosis AVA 0.4 cm2, pressure
gradient 96/62mmHg, tricuspid regurgitation 2þ, and
SPDK 57mmHg. After evaluating the patient’s condition,
cardiac surgery was performed on April 1st, 2021, and it
included: mitral valve replacement (Cabomedics), aortic
valve replacement (SJM Regent), and two aortocoronary
bypasses. Immediately after surgery, empirical treatment
with vancomycin began due to the presence of collections on
the mitral valve. On day 2 after surgery, the patient devel-
oped a fever of up to 38.5 8C with neutrophilic leukocytosis
and increased inflammatory markers (Le 5 153109/L, CRP
5 237mg L�1, Pct 5 2.288 ng ml�1). Vancomycin was
substituted with meropenem and metronidazole, and corti-
costeroids were introduced due to a further increase of CRP
(309.6mg L�1) and procalcitonin (6.12 ng ml�1). Two blood
cultures, a central venous catheter tip, a mitral valve biopsy
sample, and a urine sample were sent for a microbiology
examination and were all negative. Signs of respiratory
insufficiency were observed and the patient was reintubated
on day 3 after surgery. Additionally, the patient developed

signs of renal failure, and continuous venovenous hemo-
diafiltration (CVVHDF) was started. Moreover, on day 5
after cardiac surgery, the patient underwent cholecystectomy
due to the pain in the right hypochondrium, increased liver
enzymes, and signs of inflammation and calculi in the
gallbladder visualized by ultrasound. After cholecystectomy,
the patient was afebrile, and leucocytes and inflammatory
markers were at normal levels. The patient stayed in ICU
and her condition was stable. On day 15, the patient started
having recurrent episodes of fever and multiple blood cul-
tures were negative again. During that time, the patient
developed Candida albicans urinary tract infection, and
fluconazole was administered. Recurrent episodes of fever
and signs of bacteremia continued and on day 25 after
surgery, two blood cultures were positive and R. pickettii was
isolated. Ceftazidime was introduced in accordance with
antimicrobial susceptibility testing and was administered for
13 days. The patient had a good clinical condition and was
discharged from ICU after 48 days, in all, without sequelae.

Culture and antimicrobial susceptibility of the strain

Multiple blood cultures were incubated in a BacT/ALERT
system (bioMérieux, France), and two blood culture sets
obtained on day 25 after surgery became positive after 32
and 45 h of incubation, respectively. Gram stain showed
Gram-negative rods (Fig. 1). Positive blood cultures were
subculture on blood agar and MacConkey agar (Promedia,

Fig. 1. Gram stain of blood culture showing Gram-negative bacilli
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Serbia) at 37 8C. After 48 h, tiny catalase-positive and
delayed oxidase-positive colonies were observed. Rapid and
accurate identification was achieved using MALDI-TOF MS,
Vitek MS (bioMérieux, France) and R. pickettii was
identified.

Antimicrobial susceptibility testing (AST) was performed
by disk diffusion method and broth microdilution for
colistin (ComASP Colistin, Liofilchem, Italy). As there are
no EUCAST susceptibility breakpoints available for Ral-
stonia spp., the AST results were interpreted following
clinical breakpoints used for Pseudomonas spp. and Acine-
tobacter spp. for trimethoprim-sulfamethoxazole.

Growth in saline solution and biofilm formation

To determine its ability to grow in 0.9% saline solution, we
used a modified method previously described by Andersen
et al. [15]. In short, the overnight culture of R. pickettii strain
was suspended in saline solution and adjusted to 0.5
McFarland standard. Following that, the working solution
was diluted with saline solution, and two inocula were made:
low inoculum 103 CFU ml�1 and high inoculum 105 CFU
ml�1. Both concentrations were inoculated in two volumes
of sterile saline solution: 5 and 50ml, to get four starting
concentrations of R. pickettii in saline solutions: 2 CFU
ml�1; 20 CFU ml�1; 200 CFU ml�1, and 2.000 CFU ml�1. All
concentrations were processed in duplicates. Bacterial
growth was evaluated five times: after 0, 24, 48, 72, and 144 h

of incubation at 25 8C and 37 8C. Further, the 10�1, 10�3,
and 10�5 dilutions were made from starting concentrations
and inoculated on Mueller-Hinton agar with a sterile glass
stick. After 24 h of incubation at 37 8C, colonies were
counted.

To evaluate the capacity of R. pickettii strain to form
biofilm on a plastic surface, we used the previously described
method by Stepanovic et al. [16]. P. aerugonosa ATCC
27853 strain was used for comparison.

RESULTS

The R. pickettii strain was susceptible to meropenem and
trimethoprim-sulfamethoxazole; susceptible, increased expo-
sure to piperacillin, piperacillin-tazobactam, ticarcillin, cefta-
zidime, cefepime, imipenem, aztreonam, ciprofloxacin, and
levofloxacin; and resistant to amikacin, tobramycin, and
colistin (minimum inhibition concentration higher than
16mg L�1).

The growth of R. pickettii in 0.9% saline solution at 25 8C
and 37 8C was shown in Fig. 2. Logarithmic growth was
observed during the incubation period at both temperatures
in all evaluated solutions with different starting bacterial
concentrations and there were no significant differences in
growth rate. There was also a similar number of bacteria in
all analyzed solutions after six days of incubation and

Fig. 2. Growth of R. pickettii in saline solution at 25 8C (A) and 37 8C (B). Four starting concentrations of R. pickettii in saline solutions were:
2 CFU ml�1, 20CFU ml�1, 200 CFU ml�1, 2.000 CFU ml�1
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reached concentrations were 107–109 CFU ml�1. Even the
saline solution with starting concentration of 2 CFU ml�1

reached 106 CFU ml�1 at 25 8C and 107 CFU ml�1 at 37 8C.
R. pickettii strain did not demonstrate the capacity to

produce biofilm on the plastic surface after 24 h of incuba-
tion compared to P. aeruginosa ATCC 27853 strain, which
showed moderate biofilm formation.

DISCUSSION

R. pickettii is an emerging infrequent causative agent of
bloodstream infections [10], meningitis [17], endocarditis
[18], and osteomyelitis [19], although it has also been iden-
tified in several nosocomial outbreaks [9, 12]. One of the
most affected groups of patients is hemodialysis patients [10,
13]. Intravascular-administered commercially available so-
lutions are usually been identified as a source of infection in
hospital patients and cause nosocomial outbreaks [12].
Contamination of these solutions happens most often during
the manufacturing stage, due to R. pickettii ability to pass
through 0.2-mm filters which are often used for sterilization
of medical solutions [20]. During the hospital stay, our
patent had hemodialysis for 5 days and stayed in the ICU for
more than 40 days. Considering findings in the literature [10]
and the patient’s medical history, we assumed that the source
of the infection could have been a hemodialysis solution.

Based on specific groups of patients in whom R. pickettii
infection is most often found, risk factors for this infection
could be low immunological barriers with high IV fluids
intake [7, 13]. Furthermore, the majority of these patients
need prolonged hospital stay which also gives R. pickettii
more opportunity to occur in a hospital environment.
Despite the low mortality in patients with R. pickettii
infection, long-term consequences are not observed. Carrell
et al. suggest that this infection could lead to secondary
infertility in men [21]. Our patient was discharged for
rehabilitation without sequelae and after a one-month
checkup, she was stable.

Identification and differentiation of Ralstonia spp. iso-
lates with commercial biochemical identification systems are
challenging [22]. Due to biochemical similarities, it is
believed that many R. pickettii strains in clinical samples are
overlooked and misidentified as Burkholderia spp. or Pseu-
domonas spp. [23]. Some authors described problems with
the identification of Ralstonia spp. using automated systems
(i.e. Vitek2) which identify these bacteria only at the genus
level [24]. Confirmation of identification could be accom-
plished by 16S rDNA gene sequencing and Matrix-assisted
laser desorption/ionization-time of flight mass spectrometry
(MALDI-TOF MS), which are more often used nowadays
[24]. In our study, the use of the MALDI-TOF MS method
for microbiological identification of R. pickettii strain
accelerated the identification of this slow-growing pathogen.
This provides fast reaction time and allows timely applica-
tion of adequate antimicrobial therapy.

Most NFGNB are intrinsically resistant to many antibi-
otics, including benzylpenicillin, first- and second-generation

cephalosporins, macrolides, and glycopeptides. Additionally,
there is an increasing number of Ralsotonia spp. strains that
are multi-drug resistant. R. pickettii is intrinsically resistant to
colistin [25] and numerous studies described the increase in
resistance to aminoglycosides [26], which was also detected in
our strain. Moreover, Ryan et al. described treatment failure
with meropenem and ceftriaxone in infections caused by
Ralstonia spp. [7]. We also observed no response to mer-
openem treatment in our patient, even though that the
R. pickettii strain was susceptible to this antibiotic in vitro.
The resistance to ceftriaxone in Ralstonia spp. could be
explained by its similarity to P. aeruginosa, which is intrin-
sically resistant to this antibiotic. In the presented case, the
patient reacted well on ceftazidime and the patients’ signs of
bacteriemia were resolved.

R. pickettii is an oligotrophic bacterium that can live in
low-nutrient solutions, including environmental water and a
variety of hospital water sources [11, 27]. This enhances
survival in saline solutions and other solutions used in
hospitals, which are described as a source of nosocomial
infections [8, 12]. Chetoui et al. found this organism in a
“sterile” saline solution used in oncological patients, which
led to systemic infection [28]. Additionally, the results of our
study demonstrated the significant ability of R. pickettii to
grow in low-nutrient medical solution. Our findings indicate
that even when R. pickettii is present in saline solution in a
small concentration it can survive and potentially cause an
infection.

In our investigation, the growth of R. pickettii in saline
solution was analyzed at 25 8C and 37 8C, and no difference
in bacterial concentration was found after six days of incu-
bation at both temperatures. This indicates that storage of
contaminated solutions at room temperature can enhance
the count of R. pickettii in it and increase the infectious
inoculums, which could lead to more severe infections in
immunocompromised patients.

A few studies investigated the ability of R. pickettii strains
isolated in a hospital environment to produce biofilm [14,
24]. However, the result of our investigation showed that the
bacterium had a significantly lower capacity in biofilm
production in comparison with the P. aeruginosa ATCC
strain. A possible explanation of this finding is the common
presence of R. pickettii in polymicrobial biofilms (with
P. aeruginosa and other NFGNB) [29] in which other or-
ganisms assume to have a more significant role in biofilm
formation.

CONCLUSION

We reported an unusual case of R. pickettii bacteremia in
our cardiac surgery patient. After adequate treatment with
ceftazidime, the patient’s infection resolved without
sequelae. The R. pickettii strain was susceptible, increased
exposure to many antibiotics and it did not show the ca-
pacity to form biofilm on a plastic surface after 24 h. On the
other hand, the strain grew well in sterile saline solution,
reaching concentrations of 109 CFU ml�1 after six days of
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incubation. This indicates that the preparation and sterili-
zation of solutions for IV application should be carefully
managed. Fast identification of bacteria and predicting R.
pickettii infection in hemodialysis patients could provide
better outcomes. The limitation of our study is that although
our findings suggest that the source of the infection was the
hemodialysis solution, solid evidence was missing. Ongoing
surveillance by hospital infection control teams and fast
investigation in order to identify the source of healthcare-
associated infections is crucial to stop outbreaks.

Conflicts of interest: The authors declared that they have no
conflicts of interest in this work.

ACKNOWLEDGMENTS

This research was supported by the Ministry of Education,
Science and Technological Development, Republic of Serbia
(project no. ON175039).

REFERENCES

1. CDC. Antibiotic resistance threats in the United States, 2019.

Atlanta, GA: U.S. Department of Health and Human Services,

CDC; 2019.

2. Ryan MP, Pembroke JT, Adley CC. Ralstonia pickettii: a persistent

gram-negative nosocomial infectious organism. J Hosp Infect 2006;

62(3): 278–84. https://doi.org/10.1016/j.jhin.2005.08.015.

3. Ralston E, Palleroni NJ, Doudoroff M. Pseudomonas pickettii, a

new species of clinical origin related to Pseudomonas sol-

anacearum. Int J Syst Bacteriol 1973; 23: 15–9. https://doi.org/10.

1099/00207713-23-1-15.

4. Yabuuchi E, Kosako Y, Oyaizu H, Yano I, Hotta H, Hashimoto Y,

et al. Proposal of Burkholderia gen. nov. and transfer of seven

species of the genus Pseudomonas homology group II to the new

genus, with the type species Burkholderia cepacia (Palleroni and

Holmes 1981) comb. nov. Microbiol Immunol 1992; 36: 1251–75.

https://doi.org/10.1111/j.1348-0421.1992.tb02129.x.

5. Yabuuchi E, Kosako Y, Yano I, Hotta H, Nishiuchi Y. Transfer of two

Burkholderia and an alcaligenes species to Ralstonia gen. nov.: Pro-

posal of Ralstonia pickettii (Ralston, Palleroni and Doudoroff 1973)

comb. nov., Ralstonia solanacearum (Smith 1896) comb. nov. and

Ralstonia eutropha (Davis 1969) comb. Nov Microbiol Immunol 1995;

39(11): 897–904. https://doi.org/10.1111/j.1348-0421.1995.tb03275.x.

6. Ryan MP, Pembroke JT, Adley CC. Genotypic and phenotypic

diversity of Ralstonia pickettii and Ralstonia insidiosa isolates from

clinical and environmental sources including High-purity Water.

Diversity in Ralstonia pickettii. BMC Microbiol 2011; 11: 194.

https://doi.org/10.1186/1471-2180-11-194.

7. Ryan MP, Adley CC. Ralstonia spp.: emerging global opportunistic

pathogens. Eur J Clin Microbiol Infect Dis 2014; 33(3): 291–304.

https://doi.org/10.1007/s10096-013-1975-9.

8. Kimura AC, Calvet H, Higa JI, Pitt H, Frank C, Padilla G, et al.

Outbreak of Ralstonia pickettii bacteremia in a neonatal intensive

care unit. Pediatr Infect Dis J 2005; 24(12): 1099–103. https://doi.

org/10.1097/01.inf.0000190059.54356.f3.

9. Bedir Demirdag T, Ozkaya-Parlakay A, Bayrakdar F, Gulhan B,

Kanik Yuksek S, Suzuk Yildiz S, et al. An outbreak of Ralstonia

pickettii bloodstream infection among pediatric leukemia patients.

J Microbiol Immunol Infect 2021; 6: S1684-1182(21)00002-5.

https://doi.org/10.1016/j.jmii.2020.12.004.

10. Tejera D, Limongi G, Bertullo M, Cancela M. Ralstonia pickettii

bacteremia in hemodialysis patients: a report of two cases. Rev Bras

Ter Intensiva 2016; 28(2): 195–8. https://doi.org/10.5935/0103-

507X.20160033.

11. McAlister MB, Kulakov LA, O’Hanlon JF, Larkin MJ, Ogden KL.

Survival and nutritional requirements of three bacteria isolated

from ultrapure water. J Ind Microbiol Biotechnol 2002; 29(2):

75–82. https://doi.org/10.1038/sj.jim.7000273.

12. Chen YY, Huang WT, Chen CP, Sun SM, Kuo FM, Chan YJ, et al.

An outbreak of Ralstonia pickettii bloodstream infection associated

with an intrinsically contaminated normal saline solution. Infect

Control Hosp Epidemiol 2017; 38(4): 444–8. https://doi.org/10.

1017/ice.2016.327.

13. Thet MK, Pelobello MLF, Das M, Alhaji MM, Chong VH, Khalil

MAM, et al. Outbreak of nonfermentative Gram-negative bacteria

(Ralstonia pickettii and Stenotrophomonas maltophilia) in a he-

modialysis center. Hemodialysis Int 2019; 23: E83–9. https://doi.

org/10.1111/hdi.12722.

14. Dombrowsky M, Kirschner A, Sommer R. PVC-piping promotes

growth of Ralstonia pickettii in dialysis water treatment facilities.

Water Sci Technol 2013; 68(4): 929–33. https://doi.org/10.2166/wst.

2013.332.

15. Anderson RL, Bland LA, Favero MS, McNeil MM, Davis BJ, Mackel

DC, et al. Factors associated with Pseudomonas pickettii intrinsic

contamination of commercial respiratory therapy solutions mar-

keted as sterile. Appl Environ Microbiol 1985; 50(6): 1343–8.

https://doi.org/10.1128/aem.50.6.1343-1348.1985.

16. Stepanovi�c S, Vukovi�c D, Hola V, Di Bonaventura G, Djuki�c S,

Cirkovi�c I, et al. Quantification of biofilm in microtiter plates:

overview of testing conditions and practical recommendations for

assessment of biofilm production by staphylococci. APMIS 2007;

115(8): 891–9. https://doi.org/10.1111/j.1600-0463.2007.apm_630.x.

17. Bonatti H, Stelzmueller I, Laimer I, Obwegeser A. Ralstonia pick-

ettii meningitis in a child with hydrocephalus. Eur J Pediatr Surg

2009; 19(5): 341–2. https://doi.org/10.1055/s-0029-1202252.

18. Nasir N, Sayeed MA, Jamil B. Ralstonia pickettii bacteremia: an

emerging infection in a tertiary care hospital setting. Cureus 2019;

11(7): e5084. https://doi.org/10.7759/cureus.5084.

19. Degeorges R, Teboul F, Belkheyar Z, Oberlin C. Osteite du trapèze a

Ralstonia pickettii: a propos d'un cas et revue de la littérature

[Ralstonia pickettii osteomyelitis of the trapezium]. Chir Main

2005; 24(3–4): 174–6. https://doi.org/10.1016/j.main.2005.04.007.

20. Sundaram S, Lewis M, Eisenhuth J, Howard G Jr, Larson B. Method

for qualifying microbial removal performance of 0.1 micron rated

filters. Part IV: retention of hydrogenophaga pseudoflava (ATCC

700892) and Ralstonia pickettii (ATCC 700591) by 0.2 and 0.22

micron rated filters. PDA J Pharm Sci Technol 2002; 56(3): 150–71.

21. Carrell DT, Emery BR, Hamilton B. Seminal infection with Ral-

stonia picketti and cytolysosomal spermophagy in a previously

fertile man. Fertil Steril 2003; 79(3): 1665–7. https://doi.org/10.

1016/s0015-0282(03)00254-1.

162 Acta Microbiologica et Immunologica Hungarica 69 (2022) 2, 158–163

Brought to you by Library and Information Centre of the Hungarian Academy of Sciences MTA | Unauthenticated | Downloaded 04/20/23 02:25 PM UTC

https://doi.org/10.1016/j.jhin.2005.08.015
https://doi.org/10.1099/00207713-23-1-15
https://doi.org/10.1099/00207713-23-1-15
https://doi.org/10.1111/j.1348-0421.1992.tb02129.x
https://doi.org/10.1111/j.1348-0421.1995.tb03275.x
https://doi.org/10.1186/1471-2180-11-194
https://doi.org/10.1007/s10096-013-1975-9
https://doi.org/10.1097/01.inf.0000190059.54356.f3
https://doi.org/10.1097/01.inf.0000190059.54356.f3
https://doi.org/10.1016/j.jmii.2020.12.004
https://doi.org/10.5935/0103-507X.20160033
https://doi.org/10.5935/0103-507X.20160033
https://doi.org/10.1038/sj.jim.7000273
https://doi.org/10.1017/ice.2016.327
https://doi.org/10.1017/ice.2016.327
https://doi.org/10.1111/hdi.12722
https://doi.org/10.1111/hdi.12722
https://doi.org/10.2166/wst.2013.332
https://doi.org/10.2166/wst.2013.332
https://doi.org/10.1128/aem.50.6.1343-1348.1985
https://doi.org/10.1111/j.1600-0463.2007.apm_630.x
https://doi.org/10.1055/s-0029-1202252
https://doi.org/10.7759/cureus.5084
https://doi.org/10.1016/j.main.2005.04.007
https://doi.org/10.1016/s0015-0282(03)00254-1
https://doi.org/10.1016/s0015-0282(03)00254-1


22. van Pelt C, Verduin CM, Goessens WH, Vos MC, Tümmler B,

Segonds C, et al. Identification of Burkholderia spp. in the clinical

microbiology laboratory: comparison of conventional and molec-

ular methods. J Clin Microbiol 1999; 37(7): 2158–64. https://doi.

org/10.1128/JCM.37.7.2158-2164.1999.

23. Ryan MP, Pembroke JT, Adley CC. Differentiating the growing

nosocomial infectious threats Ralstonia pickettii and Ralstonia

insidiosa. Eur J Clin Microbiol Infect Dis 2011; 30(10): 1245–7.

https://doi.org/10.1007/s10096-011-1219-9.

24. Basso M, Venditti C, Raponi G, Navazio AS, Alessandri F, Giom-

bini E, et al. A case of persistent bacteraemia by Ralstonia man-

nitolilytica and Ralstonia pickettii in an intensive care unit. Infect

Drug Resist 2019; 12: 2391–5. https://doi.org/10.2147/IDR.S206492.

25. De Baere T, Steyaert S, Wauters G, Des Vos P, Goris J, Coenye T,

et al. Classification of Ralstonia pickettii biovar 3/‘thomasii’ strains

(Pickett 1994) and of new isolates related to nosocomial recurrent

meningitis as Ralstonia mannitolytica sp. nov. Int J Syst Evol

Microbiol 2001; 51(2): 547–58. https://doi.org/10.1099/00207713-

51-2-547.

26. Ryan MP, Adley CC. The antibiotic susceptibility of water-based

bacteria Ralstonia pickettii and Ralstonia insidiosa. J Med

Microbiol 2013; 62(7): 1025–31. https://doi.org/10.1099/jmm.0.

054759-0.

27. Kendirli T, Ciftçi E, Ince E, Incesoy S, Güriz H, Aysev AD, et al.

Ralstonia pickettii outbreak associated with contaminated distilled

water used for respiratory care in a paediatric intensive care unit. J

Hosp Infect 2004; 56(1): 77–8. https://doi.org/10.1016/j.jhin.2003.

09.011.

28. Chetoui H, Melin P, Struelens MJ, Delhalle E, Nigo MM, De

Ryck R, et al. Comparison of biotyping, ribotyping, and pulsed-

field gel electrophoresis for investigation of a common-source

outbreak of Burkholderia pickettii bacteremia. J Clin Microbiol

1997; 35(6): 1398–403. https://doi.org/10.1128/jcm.35.6.1398-

1403.1997.

29. Anderson RL, Holland BW, Carr JK, Bond WW, Favero MS. Effect

of disinfectants on pseudomonads colonized on the interior surface

of PVC pipes. Am J Public Health 1990; 80(1): 17–21. https://doi.

org/10.2105/ajph.80.1.17.

Acta Microbiologica et Immunologica Hungarica 69 (2022) 2, 158–163 163

Brought to you by Library and Information Centre of the Hungarian Academy of Sciences MTA | Unauthenticated | Downloaded 04/20/23 02:25 PM UTC

https://doi.org/10.1128/JCM.37.7.2158-2164.1999
https://doi.org/10.1128/JCM.37.7.2158-2164.1999
https://doi.org/10.1007/s10096-011-1219-9
https://doi.org/10.2147/IDR.S206492
https://doi.org/10.1099/00207713-51-2-547
https://doi.org/10.1099/00207713-51-2-547
https://doi.org/10.1099/jmm.0.054759-0
https://doi.org/10.1099/jmm.0.054759-0
https://doi.org/10.1016/j.jhin.2003.09.011
https://doi.org/10.1016/j.jhin.2003.09.011
https://doi.org/10.1128/jcm.35.6.1398-1403.1997
https://doi.org/10.1128/jcm.35.6.1398-1403.1997
https://doi.org/10.2105/ajph.80.1.17
https://doi.org/10.2105/ajph.80.1.17

	Outline placeholder
	Ralstonia pickettii bacteremia in a cardiac surgery patient in Belgrade, Serbia
	Introduction
	Materials and methods
	Case report
	Culture and antimicrobial susceptibility of the strain
	Growth in saline solution and biofilm formation

	Results
	Discussion
	Conclusion
	Acknowledgments
	References


