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Background: Ralstonia pickettii has gained relevance in pediatric healthcare 

due to its persistence in water systems, biofilm formation and contamination 

of medical solutions. This review summarizes current evidence on its 

epidemiology, environ-mental reservoirs, clinical features, diagnostic 

limitations and therapeutic considera-tions in children.

Methods: A narrative search was conducted in PubMed, Scopus, Web of 

Science and Embase for studies published from January 1990 to 30 

November 2025. Pediatric cases, outbreak reports, environmental studies with 

clinical relevance and microbiological reviews were included. Heterogeneity 

in design and reporting justified a narrative synthesis.

Results: R. pickettii is the predominant Ralstonia species in pedi-atric infections 

and is closely linked to contaminated aqueous products and respiratory 

equipment. Neonates and immunocompromised children are most affected, 

with man-ifestations ranging from colonization to severe sepsis. Diagnostic 

systems frequently misidentify the organism, and molecular tools improve 

accuracy when combined with clinical assessment. Susceptibility patterns are 

variable and influenced by intrinsic re-sistance mechanisms and biofilm. 

Effective treatment often requires targeted therapy and device removal. 

Outbreak investigations consistently identify contaminated solu-tions and 

water systems as primary sources.

Conclusions: R. pickettii is an emerging pathogen in pediatric care. Improving 

diagnostic accuracy, strengthening environ-mental control and ensuring safe 

handling of water-based solutions and medical devices are essential to 

reduce its clinical impact.
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1 Introduction

Ralstonia pickettii was initially described in the 1970s as 

Pseudomonas pickettii, later reclassified within Burkholderia, and 

ultimately assigned to the genus Ralstonia in 1995 in 

recognition of Erwin F. Ralston and M. J. Pickett (1). It is now 

increasingly recognized as a cause of healthcare-associated 

infections in pediatric settings, supported by its ability to persist 

in water systems, form biofilms, and resist commonly used 

disinfection procedures (2). Multiple outbreaks have shown that 

this organism can contaminate intravenous solutions, saline 

,ushes, disinfectants, and other products presumed to be sterile, 

creating an avenue for infection in children who are already 

vulnerable due to prematurity, chronic illness, or invasive 

medical support (3–5).

The capacity of R. pickettii to thrive in water distribution 

systems and adhere to the internal surfaces of medical devices 

presents an additional challenge for pediatric units, where 

central lines, respiratory equipment, and continuous infusions 

are widely used (3, 6). Over the past decade, reports have 

described clusters of bloodstream infections in pediatric 

intensive care settings, including high-risk populations such as 

hematopoietic stem cell transplant recipients, emphasizing the 

organism’s clinical relevance in children (7, 8). These episodes 

often manifest with subtle signs, which can delay recognition, 

particularly when the isolate is initially misinterpreted as a 

contaminant rather than a true pathogen (5).

The global distribution of outbreaks indicates that the issue is 

not confined to high-income healthcare systems. In Latin 

America, reports of R. pickettii infection linked to contaminated 

intravenous ,uids or catheter-associated events illustrate its 

ability to exploit structural and procedural gaps across diverse 

clinical environments (9–11). These regional experiences 

support its position as an emerging pathogen in both adult 

and pediatric care.

Despite an increasing number of documented cases, current 

knowledge remains fragmented. Inconsistent diagnostic 

practices, slow growth in culture, and the enduring perception 

of R. pickettii as a contaminant contribute to underrecognition. 

These limitations hinder the establishment of standardized 

approaches for surveillance, diagnosis, and clinical management. 

Consolidating available evidence is therefore necessary to clarify 

the epidemiological role of R. pickettii, characterize its clinical 

expression in children, and identify opportunities for improved 

diagnostic and preventive strategies.

This mini-review synthesizes pediatric and multidisciplinary 

evidence to provide an updated perspective on the clinical 

importance of R. pickettii, with emphasis on epidemiology, 

environmental reservoirs, clinical presentation, diagnostic 

challenges, and therapeutic considerations.

2 Materials and methods

This narrative mini-review was developed to summarize 

clinically relevant information on Ralstonia pickettii in pediatric 

settings. The focus was on environments where children are 

most vulnerable, including neonatal units, pediatric intensive 

care and general inpatient wards. A structured search was 

conducted in PubMed, Scopus, Web of Science and Embase for 

articles published from January 1990 to 30 November 2025. 

Earlier publications were included only when they provided 

essential historical context or described sentinel outbreaks that 

informed current knowledge. The search strategy combined 

controlled vocabulary and free-text terms using the expression 

(“Ralstonia pickettii” OR “Ralstonia species”) AND (“pediatric” 

OR “children” OR “neonate”), which identified clinical reports, 

outbreak investigations, microbiological studies and review 

articles related to pediatric care. The full detailed search strategy 

for each database is provided in Appendix A.

Study selection followed a concept-driven approach consistent 

with narrative review methodology. Articles were included when 

they reported pediatric or neonatal cases attributed to R. 

pickettii, documented outbreaks in pediatric settings, examined 

environmental sources with clinical relevance or contributed 

epidemiological or microbiological insights applicable to 

children. Studies focused solely on adults, centered on other 

Ralstonia species without clear relevance to R. pickettii, lacking 

accessible full texts or consisting only of commentary were 

excluded. Mixed-population studies were considered only when 

pediatric data were explicitly identifiable. Screening was 

completed in two steps. Titles and abstracts were reviewed first, 

followed by full-text evaluation by two authors who resolved 

any discrepancies through discussion. Risk-of-bias tools were 

not applied due to the narrative design, although greater 

interpretive weight was given to outbreak investigations 

supported by microbiological confirmation and well-defined 

pediatric populations.

Extracted information included patient characteristics, clinical 

findings, diagnostic approaches, antimicrobial susceptibility, 

suspected contamination sources and outbreak-control 

measures. The literature consisted mainly of case reports, small 

series, outbreak descriptions, microbiological studies and 

environmental analyses. Because of this heterogeneity, a 

narrative synthesis was selected. This approach allowed the 

integration of clinical, microbiological and environmental 

perspectives relevant to R. pickettii infections in children.

No new data, materials or software code were generated. All 

information originated from publicly available sources, and 

ethical approval was not required. Generative artificial 

intelligence tools were used only to support linguistic clarity. All 

decisions regarding content, interpretation and structure were 

made solely by the authors.

Abbreviations  

PICC, peripherally inserted central catheter; EVD, external ventricular drain; 
ICU, intensive care unit; NICU, neonatal intensive care unit; PICU, pediatric 
intensive care unit; CSF, cerebrospinal ,uid; PCR, polymerase chain reaction; 
MALDI-TOF, matrix-assisted laser desorption ionization–time of ,ight; 
ECMO, extracorporeal membrane oxygenation; LP, lipopolysaccharide.
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3 Results

3.1 Epidemiology of ralstonia pickettii in 
pediatric clinical settings

In pediatric populations, the presence of this microorganism is 

strongly linked to hospital environments where moisture, invasive 

devices and repeated airway manipulation support its persistence. 

A review that compiled 86 pediatric cases attributed to Ralstonia 

species found that R. pickettii accounted for 81.4%, exceeding 

R. mannitolilytica (15.1%) and R. insidiosa (3.4%) (2). This 

pattern is consistent with clinical ecology studies that have 

documented its presence in hospital water systems, 

contaminated solutions and respiratory equipment, confirming 

its preference for humid, nutrient-poor environments (12). 

Environmental and clinical investigations have reported recovery 

rates of up to 10% from respiratory samples and hospital 

devices, reinforcing its ability to persist in healthcare settings 

(13). Outside the pediatric context, low but recurrent isolation 

has been reported in blood cultures from units with frequent 

invasive manipulation, suggesting environmental circulation in 

complex clinical environments (14). These findings indicate that 

high-complexity pediatric services, particularly those relying on 

intensive respiratory support, represent the settings where 

exposure to Ralstonia is most likely (15, 16).

Studies in tracheostomized children provide additional insight 

into its epidemiological behavior. These cohorts show exogenous 

acquisition in respiratory cultures obtained after the procedure, 

even when initial samples were negative, demonstrating the 

presence of active environmental reservoirs in ventilatory 

equipment exposed to continuous humidity (17). This 

observation aligns with changes documented in respiratory 

microbiota during prolonged ventilation, where colonization 

re,ects the microbiological characteristics of the environment 

rather than the patient’s baseline ,ora (18).

Reports in neonates offer key information on more severe 

presentations associated with this microorganism. In several 

episodes of early-onset sepsis, blood culture isolation was linked to 

exposure to clinical products that were later shown to be 

contaminated, predominantly affecting premature infants with 

immunological immaturity and dependence on invasive devices 

(19, 20). This pattern is consistent with a neonatal outbreak in 

which five very preterm infants were colonized after endotracheal 

instillation of contaminated saline; the investigation demonstrated 

intrinsic contamination in up to 65% of vials, highlighting the 

organism’s ability to withstand manufacturing processes and spread 

through standardized clinical products (21). Additional evidence 

from high-humidity environments, such as burn units, shows that 

R. pickettii can appear in open wounds manipulated with moist 

materials, although at low frequencies, reinforcing its link to 

hydrated surfaces and materials (22). These scenarios illustrate the 

difficulty of early reservoir identification in neonatal units, where 

multiple inputs can function as silent vectors of transmission (23).

In neonatal care, the relationship between infection and 

invasive devices is a consistent finding. Recent manipulation of 

catheters, respiratory circuits or infusion systems often precedes 

clinical deterioration, supporting their role as vectors of 

transmission (24, 25). This evidence is reinforced by a 

multicenter pediatric outbreak in which 34 patients, most of 

them children, acquired R. pickettii through contaminated saline 

used in irrigation and humidification procedures; molecular 

analysis confirmed clonal identity among cases, establishing this 

as one of the largest outbreaks associated with the genus (26). 

The importance of humid devices as reservoirs is further 

supported by a prematurity-associated outbreak caused by R. 

mannitolilytica, where reused humidifiers allowed bacterial 

persistence in internal cartridges and tubing, demonstrating that 

heating and humidification systems can harbor environmental 

bacilli despite standard cleaning procedures (27). These findings 

are consistent with cohorts showing that respiratory circuits can 

function as persistent reservoirs capable of sustaining 

colonization for weeks (28).

From an environmental perspective, Ralstonia species exhibit 

notable survival in low-nutrient aqueous solutions and can form 

biofilms that resist standard cleaning procedures, which explains 

the prolonged duration of outbreaks involving respiratory and 

humidification equipment used in pediatrics (2). Microbiological 

studies confirm that these organisms establish dense, highly 

resistant biofilms on plastic surfaces, water distribution systems 

and equipment exposed to prolonged moisture, even after 

repeated disinfection cycles (12). In settings where contaminated 

reservoirs are integrated into centralized humidification or 

internal water distribution systems, spread can extend to general 

hospitalization areas outside critical care (29). Prolonged 

viability has also been demonstrated under environmental 

conditions that resemble devices routinely used in children, 

supporting its potential to sustain nosocomial transmission 

despite standard cleaning and maintenance protocols (30).

3.2 Environmental sources and routes of 
transmission in clinical settings

The ability of Ralstonia pickettii to persist in clinical 

environments is supported by its affinity for water systems, 

capacity to form biofilm and genomic features that promote 

tolerance to disinfectants and stress conditions. Its presence has 

been documented in water networks, presumed sterile solutions, 

humidifiers and complex medical devices, facilitated by 

mechanisms that include chlorhexidine resistance, passage 

through 0.2 μm filters and a repertoire of environmental 

adaptation genes (2, 31–33). This stability is re,ected in 

outbreaks linked to intravenous solutions, heparin, irrigation 

,uids and contaminated production water, where the organism 

has demonstrated the ability to bypass filtration systems and 

persist across entire industrial batches (7, 21, 27, 34–37). These 

characteristics explain why outbreaks associated with 

contaminated solutions arise both from manufacturing failures 

and from prolonged accumulation within storage tanks or 

distribution systems, leading to transmission through irrigation 

procedures, nebulization or clinical rinsing solutions (38, 39). 

Detection of the microorganism in moisture-prone points of 
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water networks and on surfaces of extracorporeal devices confirms 

that residual humidity can act as a persistent reservoir even 

outside pharmaceutical products (40, 41).

In devices containing internal water circuits, the combination 

of stagnant water, structural defects and repeated handling 

promotes surface colonization and dispersion to vascular or 

respiratory lines. In pediatric ECMO units, genomic 

concordance between environmental and clinical isolates 

confirmed this route, illustrating that even equipment subjected 

to routine checks can act as reservoirs when residual moisture 

persists (33, 42). Similar outbreaks have been reported in 

humidification systems and extracorporeal devices, where 

internal biofilm accumulation enabled recurrent contamination 

despite standardized cleaning procedures (27, 35, 37, 41). 

Additional cases have been linked to heparinized syringes and 

vascular solutions in which intrinsic contamination introduced 

the organism directly into the bloodstream, even when aseptic 

technique was appropriate (7, 43).

Respiratory devices represent another important route. In 

ventilated neonates and tracheostomized children, tubing, 

humidifiers and valves have been shown to transfer 

environmental bacteria into the lower airway, particularly in the 

presence of vulnerable stomas or repeated interventions. The 

detection of exogenous colonization by Pseudomonas pickettii, 

now recognized as Ralstonia pickettii, in patients with no 

compatible baseline ,ora confirms that respiratory equipment 

can serve as a direct bridge between the environment and the 

host (17, 28, 44). This risk has appeared in outbreaks involving 

contaminated endotracheal instillation solutions, which 

introduced the organism into the airway and facilitated spread 

through ventilatory circuits (26). High-,ow systems and 

humidification equipment have also harbored persistent biofilm, 

with documented transmission between devices and patients 

even after disinfection protocols were applied (27, 37, 45). The 

presence of environmental nonfermenting organisms in 

intensive care settings and high-humidity environments supports 

the ease with which these bacteria spread through aerosols or 

wet surfaces, favoring cross-colonization events (8, 22, 46, 47).

In immunocompromised patients, exposure to contaminated 

intravenous solutions or irrigation systems can lead to rapid 

progression to sepsis, particularly when long-term catheters are 

in place (48). Transmission has also been linked to peritoneal 

solutions, urinary irrigation systems and previously colonized 

catheters, where accumulated biofilm allows reinoculation of the 

bloodstream or mucosal surfaces in vulnerable hosts (49). 

Environmental introduction can also manifest as clinical 

colonization without a clear epidemiological link, highlighting 

the in,uence of host susceptibility in infection expression 

(50–52). The identification of Ralstonia in the intestinal 

microbiota of hospitalized patients suggests that the host may 

become a secondary reservoir, contributing to environmental 

circulation and complicating infection control (53).

Confirmation of these transmission routes depends on 

accurate diagnostic tools. MALDI-TOF combined with genomic 

sequencing allows differentiation of true outbreaks from 

pseudobreaks, reconstruction of transmission chains and 

attribution of origin to medical products, water systems, devices 

or the host, which is essential for pathogens with multiple 

potential reservoirs (2, 54). These techniques have demonstrated 

clonal relationships between clinical and environmental isolates 

across outbreaks and have ruled out erroneous sources through 

comparative analysis of genomic profiles and pulsed-field 

patterns, improving accuracy in identifying environmental 

reservoirs and failures in manufacturing or reprocessing (38). 

The available evidence indicates that transmission of R. pickettii 

in clinical environments arises from the convergence of water 

reservoirs, colonized devices and host susceptibility, a scenario 

that requires ongoing environmental surveillance and integrated 

control strategies.

3.3 Cellular and molecular determinants of 
pathogenicity

The pathogenicity of Ralstonia pickettii results from a 

coordinated set of cellular and molecular mechanisms that 

support environmental persistence, adhesion to abiotic surfaces 

and human epithelium, tissue colonization and activation of 

host in,ammatory pathways.

3.3.1 Cellular adaptations for environmental 

persistence
R. pickettii exhibits a physiology adapted to survival in 

nutrient-poor aqueous solutions. Its outer membrane structure 

and metabolic regulation allow tolerance to osmotic and thermal 

variation, maintaining viability and growth in physiological 

solutions, distilled water and clinical preparations, which 

contributes to its persistence in water distribution systems and 

medical products (4). The bacterium can pass through 0.45 μm 

and 0.2 μm sterilizing filters, a property linked to its ,exible 

morphology and cell envelope architecture, a phenomenon 

documented in multiple outbreaks involving intrinsically 

contaminated solutions (32). Evidence from hemodialysis 

systems shows persistence within hydraulic circuits, including 

low-,ow points and disinfected internal surfaces, reinforcing its 

adaptation to oligotrophic environments with variable 

hydrodynamics (48).

3.3.2 Cellular adaptations for environmental 

persistence
Biofilm formation is a major determinant of persistence. The 

bacterium produces an extracellular matrix composed of 

polysaccharides and structural proteins that enhance adhesion to 

pipelines, catheters and internal surfaces of clinical equipment, 

decrease antimicrobial penetration and support long-term 

survival (2, 4). Biofilm regulation is mediated by homoserine 

lactone–based quorum sensing, which coordinates the 

expression of genes involved in biofilm maturation, 

antimicrobial resistance and population density (32). The 

combined effect of biofilm and quorum-regulated signaling 

increases tolerance to biocides, including chlorhexidine, which 

has been repeatedly demonstrated in hospital water systems (2).
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3.3.3 Mechanisms of adhesion, colonization and 

tissue invasion
Fluorescence in situ hybridization and laser microdissection 

studies show that Ralstonia can adhere to intestinal epithelial 

cells and form microcolonies at the mucosal interface, 

supporting effective adhesion to human tissue (55). These 

analyses reveal aggregates embedded in mucosal layers, 

maintained by outer membrane adhesins and the ability to form 

compact structures in in,amed tissue. This pattern suggests that 

surface determinants enable interaction with the mucous layer 

and resistance to mechanical clearance, promoting persistence 

and partial evasion of local immune defenses (55).

3.3.4 Molecular determinants: lipid metabolism, 

LPS biosynthesis and immune modulation
Metabolomic studies identify an expanded set of enzymes 

involved in host lipid degradation, including phospholipase A1, 

phospholipase A2, medium-chain acyl-CoA dehydrogenase and 

long-chain acyl-CoA dehydrogenase. These enzymes participate 

in the breakdown of complex lipids, production of acyl-CoA 

and energy generation through beta-oxidation (56). They 

support near-complete consumption of oleate and linoleate 

within 24 to 48 h in culture, altering the availability of essential 

fatty acids and promoting a proin,ammatory microenvironment.

The bacterium also contributes to lipopolysaccharide 

biosynthesis, particularly lipid A, which drives Toll-like receptor 

activation and systemic in,ammatory signaling (56). These 

molecular features align with reviews describing low- 

permeability outer mem-branes and active ef,ux pumps across 

the genus, which increase resistance to antibiotics and biocides 

(2). Contribution to amino acid and B-complex vitamin 

biosynthesis suggests metabolic plasticity that enhances 

competitiveness in polymicrobial environments and supports 

long-term persistence in tissues (56).

3.3.5 Polymicrobial interactions and genetic 
stability

The presence of R. pickettii alongside R. insidiosa and 

R. detusculanense in in,amed tissue, all sharing more than 99% 

genetic similarity, indicates clonal stability and functional 

coexistence within complex ecosystems (55). The organism 

remains viable in liquid hospital environments without genomic 

degradation, suggesting limited selective pressure and efficient 

adaptation to low-substrate conditions (4). Similar stability has 

been observed in environmental outbreaks, where a single 

lineage persisted in hydraulic systems despite disinfection cycles 

and ,ow variation, supporting its integration into mixed 

microbial communities and its persistence in low-,ow niches 

(48). These elements form an ecological profile that blends 

active lipid metabolism, LPS production and biofilm formation, 

providing competitive advantages for colonization and survival.

3.3.6 Integrative perspective
The cellular and molecular determinants of R. pickettii define a 

pathogenic profile built around biofilm formation, quorum- 

mediated communication, epithelial adhesion, lipid-degrading 

enzymes, lipid A biosynthesis, ef,ux pump activity, low- 

permeability membranes and metabolic adaptations that support 

survival in both water systems and human tissues. 

Environmental evidence reinforces this perspective, as the 

species has persisted in hospital hydraulic systems exposed to 

disinfection and variable ,ow conditions, confirming its ability 

to maintain stable microcolonies and withstand standard control 

measures. The integration of experimental, tissue-based and 

environmental findings indicates that this organism has 

developed efficient strategies to resist sterilization, colonize 

medical devices, persist in aqueous systems and modulate host 

in,ammatory responses, explaining its clinical impact in hospital 

settings and its role in difficult-to-eradicate infections.

3.4 Clinical manifestations across pediatric 
age groups

Clinical manifestations of infections caused by Ralstonia 

species vary by age, immune status and mode of acquisition. 

Reported cases range from critically ill neonates to adolescents 

with severe central nervous system involvement, producing a 

broad clinical spectrum summarized in Table 1.

3.4.1 Neonates

Neonates represent the most vulnerable group, with early or 

late-onset sepsis linked to catheter use and severe respiratory 

compromise. Fulminant cases in extremely premature infants 

often begin with nonspecific signs such as apnea, bradycardia, 

lethargy and progressive respiratory distress, followed by rapid 

hemodynamic deterioration and, in some instances, 

TABLE 1 Pediatric clinical patterns associated with Ralstonia species.

Clinical 
pattern

Pediatric age 
groud

Features

Persistent fever Infants, oncology 

patients, postoperative 

children

May be the only early sign; useful 

for early suspicion

Device-associated 

disease

Neonates, PICC, shunt, 

EVD

Central element in 

pathophysiology; strong 

association with biofilm

Asymptomatic 

colonization

Neonatal and pediatric 

ICUs

Essential for differentiating 

colonization from true infection

Respiratory 

involvement

Neonates and 

preschool children

High risk of progression in 

immunocompromised hosts

Neurological disease Preschool children, 

school-aged children, 

adolescents

High severity; requires CSF 

analysis or neuroimaging

Variable laboratory 

findings

All groups No uniform pattern; depends on 

focus and host factors

Improvement after 

catheter removal

Neonates, oncology 

patients, postoperative 

children

Key distinguishing feature 

compared with other pathogens

Pattern Populations Key features

Table 1 presents the predominant clinical patterns of pediatric Ralstonia infections, 

highlighting age groups and key features. Abbreviations used are listed in the 

Abbreviations section before the Annex.
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disseminated intravascular coagulation and cardiovascular 

collapse (14, 57–59).

Milder presentations include fever, tachypnea, abdominal dis- 

tension and variable increases in in,ammatory markers (59–61). 

Respiratory involvement is frequent, especially in intubated 

neonates, where lower-airway colonization may remain 

asymptomatic in the setting of severe underlying disease 

(47, 62). True infection may lead to pneumothorax, progressive 

infiltrates and escalating ventilatory requirements (25, 61). The 

association with invasive devices is consistent, and clinical 

improvement often follows removal of umbilical or central 

catheters (60, 63, 64).

3.4.2 Infants

In infants, presentation tends to re,ect underlying comorbidities. 

Urinary infection due to R. mannitolilytica may manifest as 

persistent fever, dark urine, vomiting, oliguria and failure to thrive, 

as seen in an infant with congenital urinary obstruction and 

repeatedly positive cultures (65). In immunocompromised infants 

or those with indwelling catheters, recurrent fever with elevated 

C-reactive protein and bacteremia are common and often resolve 

only after catheter removal (14, 63, 65).

3.4.3 Preschool children (1 to 5 years)
Preschool children show more heterogeneous presentations, 

including cardiovascular, respiratory and systemic involvement. 

A case of endocarditis due to R. pickettii presented with 

prolonged fever, headache, vomiting and pallor, followed by 

development of a new murmur and rupture of a mycotic 

aneurysm with intracerebral hemorrhage (24). Atypical 

pneumonias have also been reported, with persistent fever, 

productive cough, crackles and radiologic progression to cavitary 

consolidation that required diagnostic bronchoscopy (8, 66, 67). 

In children with cancer or immunosuppression, febrile 

neutropenia predominates, with persistent positive blood 

cultures that clear after catheter removal (8, 63, 64, 68, 69).

3.4.4 School-aged children (6 to 12 years)
In school-aged children, infections are more frequently 

localized and occur in immunocompromised or postoperative 

hosts. Postoperative meningitis has been reported, presenting 

with persistent fever, cerebrospinal ,uid pleocytosis, headache 

and positive cultures from an external ventricular drain (70).

Severe respiratory infections also occur in children with 

immune disorders, including a case in a patient with chronic 

granulomatous disease who developed fever, respiratory 

compromise, pleural effusion and granulomatous pulmonary 

lesions (8, 39, 71). Persistent airway colonization without clinical 

illness is possible in critically ill school-aged children, 

emphasizing the need to distinguish colonization from true 

infection (47, 62).

3.4.5 Adolescents

Adolescents may present with patterns typical of younger 

pediatric groups as well as features resembling early adult 

disease. A case of shunt infection involved high fever, 

tachycardia, abdominal pain, peritoneal collection and 

meningoencephalitis, with fever persisting until shunt 

replacement (70). Neurological manifestations may result from 

hematogenous spread from contaminated devices, underscoring 

the importance of strict management of access sites and 

ventricular shunts in this group.

3.5 Diagnostic limitations and common 
pitfalls in laboratory identification

Identification of Ralstonia species in pediatric settings remains 

difficult because of their close phenotypic similarity to other non- 

fermenting Gram-negative bacilli and the limited resolution of 

routine diagnostic systems. Conventional platforms such as API 

20NE, RapID NF Plus and VITEK 2 often produce inconsistent 

results that classify isolates as Alcaligenes, Comamonas, 

Pseudomonas or unrelated organisms. These errors become 

more frequent when growth is slow or scant, which reinforces 

early assumptions of contamination and delays microbiological 

confirmation (25, 27, 34, 72–74).

Similar limitations occur in respiratory samples from children, 

particularly in cystic fibrosis, where complex microbiota and 

heterogeneous tissue compromise culture yield and lead to 

discrepancies with molecular testing. Ralstonia may be detected 

by sequencing without growing in culture because of low 

biomass, overgrowth by dominant ,ora or irregular distribution 

within lung tissue (16, 29, 61).

Reduced biochemical profiles and the use of limited 

identification panels further contribute to misclassification, as 

documented in outbreaks where isolates were misidentified due 

to incomplete sugar panels or restricted discriminatory capacity 

of automated systems (38, 46, 50). Taxonomic proximity to the 

Burkholderia cepacia complex, Pandoraea, Achromobacter and 

Stenotrophomonas explains the frequent misidentification of R. 

pickettii, R. mannitolilytica and R. insidiosa. These species share 

overlapping biochemical profiles and similar behavior on 

conventional and selective media, including growth on agar 

formulated for BCC or failure to grow on media intended for 

these species. This produces both false positives and false 

negatives and complicates interpretation in children with 

chronic respiratory disease (51, 75–77).

Historical nomenclature such as Burkholderia pickettii adds 

further ambiguity in blood cultures and catheter samples, 

making it harder to distinguish infection, colonization and 

contamination and contributing to diagnostic delays in multiple 

pediatric outbreaks (15, 23, 52, 78, 79). Surveillance studies have 

shown that Ralstonia can coexist with other structurally similar 

nonfermenters, which leads to misassignment in laboratories 

with outdated databases (80).

Molecular methods improve diagnostic precision but have 

limitations when used alone. The 16S rRNA gene shows more 

than 98% identity across Ralstonia species, which reduces 

discriminatory capacity and explains ambiguous reads and 

culture-sequencing discrepancies in low-biomass samples. 

Species-specific PCRs may miss recently described species or 
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closely related phylogroups that appear only in broad 

Burkholderia-Ralstonia-Pandoraea assays, creating false negatives 

in laboratories reliant on narrow panels and necessitating 

genotypic confirmation (16, 61, 72, 73, 81). This issue has been 

documented in outbreaks where VITEK 2 misidentified R. 

mannitolilytica as R. pickettii, corrected only after 16S 

sequencing or updated MALDI-TOF analysis, demonstrating 

that automated systems can fail at both genus and species levels 

(45, 50). Heterogeneous antimicrobial susceptibility patterns 

among related isolates add confusion and limit the utility of 

phenotypic profiles for inferring clonality (38, 46).

The ability of Ralstonia to contaminate solutions, equipment, 

respiratory devices, sterile-labelled vials and hospital water systems 

creates pseudobacteremias and false outbreaks that closely 

resemble true infection. Its capacity to pass through 0.2 µm 

filters, persist within resistant biofilms and survive at low 

bacterial loads explains initial negative cultures followed by later 

positive results that appear clinically meaningful (27, 34, 37, 47, 

74). In several events, cultures of unopened vials confirmed 

intrinsic contamination of the product while patients remained 

clinically stable, which prolonged uncertainty around the clinical 

relevance of isolates and led to either unnecessary interventions 

or delayed identification of the true source (47, 78). Similar 

findings have been reported in Vapotherm devices, where 

reappearance of Ralstonia after disinfection and without clinical 

use indicated that biofilm maturity determines cleaning 

effectiveness and can generate false negative results following 

reprocessing (37). In individual cases, single positive catheter 

cultures or isolated blood cultures were dismissed as 

contamination despite compatible clinical findings, illustrating 

that low-level isolation remains a persistent source of diagnostic 

error (14, 45, 49, 52, 66).

The evidence shows that diagnostic accuracy depends on 

integrating phenotypic and molecular tools with careful clinical 

evaluation. The absence of standardized procedures for 

prolonged culture, variable interpretation of selective media, 

incomplete or outdated laboratory databases, contamination- 

related outbreaks, and overlapping biochemical patterns 

challenge the ability of laboratories to distinguish 

contamination, colonization and true infection. These factors 

support the need for combined approaches that minimize false 

positives and false negatives and strengthen surveillance and 

clinical management in pediatric practice (15, 70, 78, 82).

3.6 Antimicrobial susceptibility patterns 
and therapeutic approaches

Available studies show that Ralstonia species display a 

susceptibility profile marked by intrinsic resistance to many beta 

lactams and aminoglycosides, variable activity of 

,uoroquinolones and trimethoprim sulfamethoxazole, and the 

presence of mechanisms such as chromosomal OXA beta 

lactamases, ef,ux pumps and qnr genes (83, 84). Descriptive 

series report consistent resistance to ceftazidime, cefepime, 

piperacillin tazobactam and aztreonam, with inconsistent 

carbapenem activity in,uenced by local antimicrobial pressure 

(85). In pediatric settings, Ralstonia is uncommon but follows 

patterns similar to other nonfermenters, with in-creasing 

aztreonam resistance and partial ,uoroquinolone activity (86). 

Detection of ESBL and AmpC in expanded microbiological 

analyses further limits the usefulness of cephalosporins for 

empirical therapy (86). These observations parallel reports from 

settings such as cystic fibrosis and burn units, where multidrug 

resistant phenotypes predominate (22, 40, 80).

Clinical reports reinforce this heterogeneity. One R. 

mannitolilytica isolate showed extensive resistance to 

cephalosporins, carbapenems and aminoglycosides, with activity 

restricted to levo,oxacin, trimethoprim sulfamethoxazole and 

tigecycline (83). In contrast, a case of R. pickettii meningitis 

showed broad susceptibility and a favorable response to 

ceftriaxone (58). In a neonatal cohort, resistance to imipenem 

and meropenem was accompanied by preserved activity only for 

cipro,oxacin (60). Recurrent infections linked to catheters or 

dialysis systems showed progressive resistance and biofilm 

formation, contributing to therapeutic failure until device 

removal (9, 49). These recurrences have also been associated 

with polyclonal infections, which explain inter isolate variability 

even within the same patient (45, 66).

Outbreak investigations provide additional insight into 

susceptibility patterns. In a hemodialysis unit, R. mannitolilytica 

showed uniform resistance to third generation cephalosporins, 

piperacillin tazobactam and meropenem, attributed to 

expression of OXA 22 and OXA 60, with variable 

,uoroquinolone and trimethoprim sulfamethoxazole activity 

(35). During epidemics linked to contaminated water or 

solutions, R. pickettii displayed heterogeneous susceptibility 

between biotypes, although regimens such as ceftazidime with 

cipro,oxacin or combinations including tobramycin were 

effective when the contaminated source was eliminated (36). Its 

persistence in aqueous environments and ability to pass through 

0.2 µm filters highlight the importance of environmental control 

alongside targeted therapy (49).

Reported resistance rates include approximately 17% for 

cipro,oxacin, 26% for trimethoprim sulfamethoxazole, 30 to 

40% for third generation cephalosporins, 45% for piperacillin 

tazobactam, 60% for aztreonam, more than 60% for 

aminoglycosides and up to 38% for imipenem. These figures 

re,ect a restricted therapeutic spectrum in,uenced by OXA 60 

expression (5). Clinical response does not always correlate with 

in vitro activity, and catheter or source removal is often required 

for resolution (7).

Despite these limitations, some agents retain value in selected 

cases, including cipro,oxacin, levo,oxacin, trimethoprim sulfa- 

methoxazole and, in defined situations, tigecycline (60, 83, 84). 

Favorable ceftriaxone response in a pediatric meningitis case 

should not be generalized without microbiological support (58). 

Treatment should always follow the individual susceptibility 

profile, avoiding empirical use of third generation 

cephalosporins or carbapenems in children without strong 

microbiological justification. Accurate diagnosis, reliable 

susceptibility testing and proper source management, including 
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removal of contaminated devices, form the most effective strategy 

to improve outcomes in pediatric Ralstonia infections.

3.7 Insights from pediatric outbreaks and 
advances in infection prevention

Pediatric outbreaks caused by Ralstonia species share a 

central feature: intrinsic contamination of hospital supplies, 

particularly distilled water and aqueous chlorhexidine 

solutions used in neonatal and intensive care units (18, 87). 

The organism persists in water based environments and forms 

biofilm within distribution systems and preparation 

containers, which allows silent trans-mission across multiple 

units without clear spatial linkage (87). This dynamic explains 

clusters of positive blood cultures emerging across different 

wards within short intervals, often without clear clinical signs 

of sepsis, which complicates early detection and delays 

institutional response (87).

Local preparation of antiseptic solutions has been identified as 

a critical vulnerability. In several outbreaks, distilled water 

processed through contaminated resins and large batch 

preparation of chlorhexidine facilitated dissemination of the 

same clonal strain across pediatric areas (87, 88). This risk is 

heightened in neonatal units, where immature immunity and 

frequent use of invasive devices create conditions favorable for 

colonization and infection. Fulminant sepsis in an extremely 

premature infant illustrates this vulnerability, even when a 

specific environmental source is not immediately identified (57). 

Coexistence of asymptomatic colonization and absence of clear 

clinical criteria in many infants further contributes to 

underdiagnosis and hinders active surveillance (88).

Outbreak investigations show that combining antimicrobial 

susceptibility profiles with genotypic tools such as RAPD has 

been essential to confirm clonal relationships and reconstruct 

transmission routes. Correlation between molecular profiles and 

susceptibility patterns linked patient blood cultures directly to 

contaminated batches of chlorhexidine and distilled water 

prepared in hospital pharmacy settings (87, 88). This evidence 

supported a focused response aimed at the true source based on 

consistent microbiological data.

The most effective interventions included immediate 

replacement of contaminated solutions, adoption of safer 

purification methods such as reverse osmosis, use of single dose 

chlorhexidine presentations, review of pharmacy and nursing 

procedures and expansion of surveillance in affected units 

(18, 87, 88). These measures-controlled outbreaks and prevented 

recurrence, reinforcing the importance of prevention strategies 

centered on identifying and correcting contamination sources.

In resource-limited settings, Ralstonia pickettii assumes 

particular epidemiological relevance, as structural conditions 

favor both its emergence and persistence. Multiple outbreaks 

have shown that local preparation of solutions, reliance on 

hospital water systems with irregular control, and limited 

traceability of medical supplies increase the risk of intrinsic 

contamination and sustained exposure (10, 87, 88). In these 

contexts, detection is often delayed, since advanced 

microbiological identification is not routinely available and early 

events may be misinterpreted as isolated contamination or 

transient colonization (4). Consequently, outbreaks may spread 

silently across critical care units before being recognized, with 

substantial clinical impact on vulnerable populations, especially 

pediatric and immunocompromised patients (11, 26). These 

experiences suggest that, beyond its intrinsically low virulence, 

R. pickettii behaves as an emerging pathogen in systems with 

structural limitations, where microbiological surveillance, 

environmental control, and regulatory response face operational 

barriers that delay effective containment.

4 Discussion

Ralstonia pickettii should be interpreted less as an occasional 

laboratory curiosity and more as a sentinel organism for system- 

level vulnerabilities in healthcare delivery. Across the literature, 

clinically relevant infections and clusters repeatedly converge on 

common failure points: aqueous solutions labeled as sterile, 

water-associated reservoirs, and device-mediated exposure in 

high-dependency settings. This pattern supports the concept of 

R. pickettii as an emerging pathogen, not because of intrinsic 

virulence, but because modern care increasingly relies on 

complex supply chains and water-dependent processes where 

small breaches can generate geographically dispersed events and 

delayed recognition (26, 38).

A critical implication is that early isolates cannot be safely 

dismissed as contamination when epidemiologic signals are 

present. Multiple investigations demonstrate that genetically 

related isolates and lot-linked exposure may underlie what 

initially appears as sporadic positivity. In practice, this argues 

for a low threshold to treat Ralstonia detections in sterile-site 

cultures as potential outbreak markers, particularly when 

patients share indwelling vascular access or have frequent 

healthcare contact, and to promptly assess shared products or 

water-linked materials rather than waiting for case counts to 

rise. From an infection-prevention perspective, response should 

prioritize rapid cluster detection, isolate submission for higher- 

resolution typing when feasible, and product traceability review, 

because containment frequently depends on identifying and 

discontinuing the common source (4, 26).

The clinical impact of R. pickettii is heterogeneous and 

strongly shaped by host vulnerability and care context. While 

many reports emphasize low virulence, severe outcomes have 

been documented in critically ill populations, underscoring that 

the organism’s apparent benignity is contingent on immune 

status, device exposure, and the magnitude and duration of 

inoculum during contamination events (11). Therefore, 

clinicians should consider R. pickettii clinically meaningful 

when isolated from blood or other sterile specimens in 

immunocompromised patients, neonates, or PICU and NICU 

populations, particularly in the presence of central lines, 

prolonged hospitalization, or concurrent exposure to saline- 

based products (11, 38).
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Actionable guidance for practice follows directly from these 

patterns. For clinicians, repeated isolation from sterile sites or 

concordant isolates across patients should prompt early source 

evaluation, careful distinction between transient contamination 

and true infection based on the clinical syndrome, and timely 

device assessment, including line removal when clinically 

indicated. For laboratories, inconsistent identification or atypical 

non-fermenter profiles should trigger confirmatory strategies 

and proactive communication with infection prevention teams 

to avoid under-ascertainment and delayed control (4, 38). For 

infection control and public health, effective mitigation requires 

coordinated, multi-agency action, particularly when exposure 

may involve widely distributed commercial products, combining 

risk communication, product recall processes, and cross-border 

information sharing to prevent recurrence and protect high-risk 

pediatric populations (26, 38).

Given the high frequency of misidentification and delayed 

recognition reported across clinical and microbiological studies, 

timely diagnosis of Ralstonia pickettii requires a structured, 

escalation-based approach (Figure 1). Conventional biochemical 

and automated identification systems are inherently unreliable 

for Ralstonia spp., owing to substantial phenotypic overlap with 

other non-fermenting Gram-negative bacilli, particularly the 

Burkholderia cepacia complex, Pseudomonas spp., and related 

environmental organisms (12, 13, 73). As a result, isolates are 

frequently reported as “unidentified non-fermenters” or 

misclassified, leading to underestimation of clinical relevance 

and delayed outbreak recognition (38, 76).

Diagnostic suspicion should therefore be triggered whenever a 

non-fermenting Gram-negative bacillus is recovered from a sterile 

site in high-risk pediatric settings, such as the PICU or NICU, or 

when temporally clustered isolates emerge across patients or units 

FIGURE 1 

Diagnostic algorithm for suspected Ralstonia pickettii in pediatric settings.
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(Step 1). Initial phenotypic identification remains part of routine 

microbiology, yet these results must be interpreted as provisional 

rather than definitive, given the well-recognized limitations of 

conventional biochemical systems in this taxonomic group 

(Step 2). The emergence of red ,ags, including inconsistent 

automated identifications, reporting as Burkholderia or 

“unidentified non-fermenter”, growth on selective media, or the 

appearance of clustered cases, should prompt immediate 

diagnostic escalation (Step 3).

MALDI-TOF MS represents a valuable intermediate tool and 

should be used whenever available, as it enables more rapid 

genus-level recognition and, with optimized databases, species- 

level assignment (Step 4). Nevertheless, its performance remains 

dependent on database completeness and platform-specific 

libraries, and it may still yield ambiguous or erroneous results in 

routine clinical laboratories (12, 13, 73). When species-level 

confidence is not achieved, or when discordant results persist, 

molecular confirmation using specialized methods becomes 

necessary, including targeted PCR assays, 16S rRNA sequencing, 

or whole-genome sequencing (Step 5). Although these 

approaches provide substantially greater taxonomic resolution, 

they are not routinely available as point-of-care tests and often 

require referral to specialized or public health laboratories, 

inherently introducing diagnostic delay (38, 76).

Final interpretation must integrate microbiological findings with 

host vulnerability and exposure context in order to distinguish true 

infection from colonization or contamination (Step 6). Importantly, 

when clustering is suspected, infection-control actions must proceed 

in parallel, including isolate preservation for typing, review of shared 

products, and assessment of water-associated devices and preparation 

areas, without awaiting definitive molecular speciation (Step 7) 

(Figure 1). This parallel work,ow acknowledges the operational 

reality that, in most settings, molecular confirmation is not 

immediately accessible and that timely containment depends on early 

escalation rather than on definitive taxonomy. A detailed, step-by-step 

operational description of this algorithm is provided in 

Supplementary in Annex B.

5 Conclusion

Ralstonia pickettii exemplifies how contemporary healthcare 

systems can inadvertently create ecological niches for opportunistic 

organisms through complex supply chains and water-dependent 

processes. Its clinical relevance does not stem from intrinsic 

virulence, but from the convergence of vulnerable hosts, invasive 

devices, and products presumed sterile. The recurring pattern of 

delayed recognition and pseudo-sporadic cases across institutions 

underscores a structural blind spot in routine diagnostics: 

conventional phenotypic methods are unreliable, while molecular 

confirmation remains inaccessible in real time for most centers. 

Treating early isolates as inconsequential contamination 

perpetuates this gap and allows preventable events to evolve into 

outbreaks. Recognizing R. pickettii as a sentinel organism reframes 

each detection as a potential indicator of system-level failure rather 

than as an isolated laboratory anomaly.

The diagnostic framework proposed here operationalizes this shift. 

By linking microbiological uncertainty with epidemiological signals 

and embedding infection-control actions within the diagnostic 

pathway, it prioritizes timeliness over taxonomic perfection. The 

algorithm acknowledges real-world constraints, particularly the 

limited availability of molecular tools, and provides a pragmatic 

route for escalation that is feasible across diverse resource settings. 

Its core principle is simple: uncertainty in high-risk contexts 

warrants action, not reassurance. Adoption of this approach can 

shorten the interval between first isolate and source control, reduce 

pseudo-outbreaks, and protect the most vulnerable pediatric 

populations. More broadly, it offers a transferable model for 

managing other water-associated and emerging healthcare pathogens 

in an era where safety increasingly depends on anticipating system 

vulnerabilities rather than reacting to their consequences.

Author contributions

CR-S: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Software, Supervision, Validation, Visualization, Writing – original 

draft, Writing – review & editing. MC-Z: Conceptualization, Data 

curation, Formal analysis, Investigation, Methodology, Project 

administration, Resources, Supervision, Writing – original draft, 

Writing – review & editing. MQ-J: Conceptualization, Data 

curation, Formal analysis, Investigation, Methodology, Project 

administration, Resources, Supervision, Writing – original draft, 

Writing – review & editing. GM-V: Conceptualization, Data 

curation, Formal analysis, Investigation, Methodology, Project 

administration, Resources, Supervision, Writing – original draft, 

Writing – review & editing. KA-S: Conceptualization, Data curation, 

Formal analysis, Investigation, Methodology, Project administration, 

Resources, Supervision, Writing – original draft, Writing – review & 

editing. AM-R: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Supervision, Writing – original draft, Writing – review & editing. 

AQ-T: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Supervision, Writing – original draft, Writing – review & editing. 

LF-C: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Supervision, Writing – original draft, Writing – review & editing. 

DR-C: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Supervision, Writing – original draft, Writing – review & editing. 

JF-R: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Project administration, Resources, 

Supervision, Writing – original draft, Writing – review & editing.

Funding

The author(s) declared that financial support was not received 

for this work and/or its publication.

Rodriguez-Saldaña et al.                                                                                                                                           10.3389/fped.2026.1763328

Frontiers in Pediatrics 10 frontiersin.org

https://doi.org/10.3389/fped.2026.1763328


Acknowledgments

The authors express their gratitude to the Research 
Committee of the Hospital de la Amistad Perú–Korea Santa 
Rosa for their institutional support. We also thank the 
physicians and clinical staff of the Pediatric Department, 
particularly those in the Pediatric Emergency Unit, Pediatric 
Intensive Care Unit and Neonatal Intensive Care Unit, for 
their dedicated work and contribution to the clinical context 
that informed this review.

Conflict of interest

The author(s) declared that this work was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con,ict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found 

online at: https://www.frontiersin.org/articles/10.3389/fped.2026. 

1763328/full#supplementary-material

References

1. 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. BMC Microbiol. (2011) 11:194. doi: 10.1186/ 
1471-2180-11-194

2. Ryan MP, Adley CC. Ralstonia spp.: emerging global opportunistic pathogens. 
Eur J Clin Microbiol Infect Dis. (2014) 33(3):291–304. doi: 10.1007/s10096-013- 
1975-9

3. Ryan MP, Adley CC. The antibiotic susceptibility of water-based bacteria 
Ralstonia pickettii and Ralstonia insidiosa. J Med Microbiol. (2013) 62(Pt 
7):1025–31. doi: 10.1099/jmm.0.054759-0

4. 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. doi: 10.1017/ice.2016.327

5. Stelzmueller I, Biebl M, Wiesmayr S, Eller M, Hoeller E, Fille M, et al. Ralstonia 
pickettii: innocent bystander or potential threat? Clin Microbiol Infect. (2006) 
12(2):99–101. doi: 10.1111/j.1469-0691.2005.01309.x

6. Sandfort M, von Laer A, Kampmeier S, Eichhorn I, Wolf SA, Driller M, et al. 
Nosocomial outbreak of Ralstonia pickettii infections linked to saline solutions in 
Germany, August 2023–March 2024. Microorganisms. (2025) 13(9):2102. doi: 10. 
3390/microorganisms13092102

7. Mehra K, Khera D, Didel S, Tak V. Outbreak of Ralstonia pickettii bloodstream 
infection in a pediatric intensive care unit. Indian J Pediatr. (2024) 91(6):636. doi: 10. 
1007/s12098-023-04973-3

8. Çelen SS, Zhumatayev S, Yalçın K, Kara M, Sütçü M, Karasu G, et al. 
Central line–associated bloodstream infection outbreak related to Ralstonia 
pickettii–contaminated saline in a pediatric hematopoietic stem cell 
transplant center. Turk J Pediatr. (2024) 66(4):421–8. doi: 10.24953/ 
turkjpediatr.2024.4529

9. Pellegrino FLPC, Schirmer M, Velasco E, Faria LM, Santos KRN, Moreira BM. 
Ralstonia pickettii bloodstream infections at a Brazilian cancer institution. Curr 
Microbiol. (2008) 56(3):219–23. doi: 10.1007/s00284-007-9060-1

10. Tejera D, Limongi G, Bertullo M, Cancela M. Ralstonia pickettii bacteremia in 
hemodialysis patients: report of two cases. Rev Bras Ter Intensiva. (2016) 28(2):195–8. 
doi: 10.5935/0103-507X.20160033

11. Viana-Cárdenas E, Triana A, Cárdenas-Álvarez J, Carvajal-Díaz E, Mendoza H, 
Viasus D. A large multicenter Ralstonia pickettii outbreak in critically ill patients 
during the COVID-19 pandemic. J Infect Prev. (2024) 25(3):85–8. doi: 10.1177/ 
17571774241236250

12. Coenye T, Goris J, Spilker T, Vandamme P, LiPuma JJ. Characterization of 
unusual bacteria isolated from respiratory secretions of cystic fibrosis patients and 
description of Inquilinus limosus gen. nov., sp. nov. J Clin Microbiol. (2002) 
40(6):2062–9. doi: 10.1128/JCM.40.6.2062-2069.2002

13. LiPuma JJ, Dulaney BJ, McMenamin JD, Whitby PW, Stull TL, Coenye T, et al. 
Development of rRNA-based PCR assays for identification of Burkholderia cepacia 
complex isolates from cystic fibrosis patients. J Clin Microbiol. (1999) 
37(10):3167–70. doi: 10.1128/JCM.37.10.3167-3170.1999

14. Kasper MR, Blair PJ, Touch S, Sokhal B, Yasuda CY, Williams M, et al. 
Infectious etiologies of acute febrile illness in south-central Cambodia. Am J Trop 
Med Hyg. (2012) 86(2):246–53. doi: 10.4269/ajtmh.2012.11-0409

15. Prior AR, Gunaratnam C, Humphreys H. Ralstonia species—do these bacteria 
matter in cystic fibrosis? Paediatr Respir Rev. (2017) 23:78–83. doi: 10.1016/j.prrv. 
2016.09.005

16. Frayman KB, Armstrong DS, Grimwood K, Ranganathan SC. The airway 
microbiota in early cystic fibrosis lung disease. Pediatr Pulmonol. (2017) 
52(11):1384–404. doi: 10.1002/ppul.23782

17. Morar P, Makura Z, Jones A, Baines P, Selby A, Hughes J, et al. Topical 
antibiotics on tracheostoma prevent exogenous colonization and infection of lower 
airways in children. Chest. (2000) 117(2):513–8. doi: 10.1378/chest.117.2.513

18. Woods CR, Bryant KA. Healthcare-acquired infections due to gram-negative 
bacteria. Pediatr Infect Dis J. (2008) 27(5):453–8. doi: 10.1097/INF.0b013e3181757ce6

19. 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. doi: 10.1097/01.inf.0000190059.54356.f3

20. Jhung MA, Sunenshine RH, Noble-Wang J, Coffin SE, St John K, Lewis FM, 
et al. A national outbreak of Ralstonia mannitolilytica associated with a 
contaminated oxygen-delivery device among pediatric patients. Pediatrics. (2007) 
119(6):1061–8. doi: 10.1542/peds.2006-3739

21. McNeil MM, Solomon SL, Anderson RL, Davis BJ, Spengler RF, Reisberg BE, 
et al. Nosocomial Pseudomonas pickettii colonization associated with a 
contaminated respiratory therapy solution in a special care nursery. J Clin 
Microbiol. (1985) 22(6):903–7. doi: 10.1128/jcm.22.6.903-907.1985

22. Essayagh T, Zohoun A, Tourabi K, Ennouhi MA, Boumaarouf A, Ihrai H, et al. 
Burn unit: colonization of burn wounds and local environment. Ulus Travma Acil 
Cerrahi Derg. (2012) 18(4):296–300. doi: 10.5505/tjtes.2012.26928

23. Hussain AS, Ahmed AM, Arbab S, Ariff S, Ali R, Demas S, et al. CLABSI 
Reduction using evidence-based interventions and nurse empowerment: a quality 

Rodriguez-Saldaña et al.                                                                                                                                           10.3389/fped.2026.1763328

Frontiers in Pediatrics 11 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fped.2026.1763328/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fped.2026.1763328/full#supplementary-material
https://doi.org/10.1186/1471-2180-11-194
https://doi.org/10.1186/1471-2180-11-194
https://doi.org/10.1007/s10096-013-1975-9
https://doi.org/10.1007/s10096-013-1975-9
https://doi.org/10.1099/jmm.0.054759-0
https://doi.org/10.1017/ice.2016.327
https://doi.org/10.1111/j.1469-0691.2005.01309.x
https://doi.org/10.3390/microorganisms13092102
https://doi.org/10.3390/microorganisms13092102
https://doi.org/10.1007/s12098-023-04973-3
https://doi.org/10.1007/s12098-023-04973-3
https://doi.org/10.24953/turkjpediatr.2024.4529
https://doi.org/10.24953/turkjpediatr.2024.4529
https://doi.org/10.1007/s00284-007-9060-1
https://doi.org/10.5935/0103-507X.20160033
https://doi.org/10.1177/17571774241236250
https://doi.org/10.1177/17571774241236250
https://doi.org/10.1128/JCM.40.6.2062-2069.2002
https://doi.org/10.1128/JCM.37.10.3167-3170.1999
https://doi.org/10.4269/ajtmh.2012.11-0409
https://doi.org/10.1016/j.prrv.2016.09.005
https://doi.org/10.1016/j.prrv.2016.09.005
https://doi.org/10.1002/ppul.23782
https://doi.org/10.1378/chest.117.2.513
https://doi.org/10.1097/INF.0b013e3181757ce6
https://doi.org/10.1097/01.inf.0000190059.54356.f3
https://doi.org/10.1542/peds.2006-3739
https://doi.org/10.1128/jcm.22.6.903-907.1985
https://doi.org/10.5505/tjtes.2012.26928
https://doi.org/10.3389/fped.2026.1763328


improvement initiative from a tertiary care NICU in Pakistan. Arch Dis Child. (2021) 
106(4):394–400. doi: 10.1136/archdischild-2019-318779

24. Natsheh Z, Rajabi M, Shrateh ON, Bassal SI. Infective endocarditis with 
ruptured middle cerebral artery mycotic aneurysm presenting as fever of unknown 
origin: case report and literature review. Int J Surg Case Rep. (2023) 112:109000. 
doi: 10.1016/j.ijscr.2023.109000

25. Alaşehir EA, İpek BÖ, Thomas DT, Sitar ME, Ercan TE. Ralstonia insidiosa 
neonatal sepsis: a case report and review of the literature. J Pediatr Infect Dis. 
(2020) 15(3):148–51. doi: 10.1055/s-0038-1648243

26. Labarca JA, Trick WE, Peterson CL, Carson LA, Holt SC, Arduino MJ, et al. A 
multistate nosocomial outbreak of Ralstonia pickettii colonization associated with an 
intrinsically contaminated respiratory care solution. Clin Infect Dis. (1999) 
29(5):1281–6. doi: 10.1086/313458

27. Block C, Ergaz-Shaltiel Z, Valinsky L, Temper V, Hidalgo-Grass C, Minster N, 
et al. Déjà vu: Ralstonia mannitolilytica infection associated with a humidifying 
respiratory therapy device, Israel, June–July 2011. Euro Surveill. (2013) 
18(18):20471. doi: 10.2807/ese.18.18.20471-en

28. Antoine J, Inglis GDT, Way M, O’Rourke P, Davies MW. Bacterial colonisation 
of the endotracheal tube in ventilated very preterm neonates: a retrospective cohort 
study. J Paediatr Child Health. (2020) 56(10):1607–12. doi: 10.1111/jpc.15046

29. Davies JC, Rubin BK. Emerging and unusual gram-negative infections in cystic 
fibrosis. Semin Respir Crit Care Med. (2007) 28(3):312–21. doi: 10.1055/s-2007- 
981652

30. Liao CC, Tsai MH, Lai SH, Lai MY, Chu SM, Huang HR, et al. Safety and 
clinical application of nonbronchoscopic bronchoalveolar lavage in preterm 
neonates with ventilator-associated pneumonia. Pediatr Neonatol. (2021) 
62(2):195–201. doi: 10.1016/j.pedneo.2020.11.008

31. Zhang Y, Chen J, Chen H, Liu L, Liu C, Teng Y. An integrated multidisciplinary 
framework for characterizing environmental risks of heavy metals and their effects on 
antibiotic resistomes in agricultural soils. J Hazard Mater. (2022) 426:128113. doi: 10. 
1016/j.jhazmat.2021.128113

32. Ryan MP, Pembroke JT, Adley CC. Ralstonia pickettii: a persistent gram- 
negative nosocomial infectious organism. J Hosp Infect. (2006) 62(3):278–84. 
doi: 10.1016/j.jhin.2005.08.015

33. Sood G, Perl TM. Outbreaks in health care settings. Infect Dis Clin North Am. 
(2016) 30(3):661–87. doi: 10.1016/j.idc.2016.04.003

34. Romano-Mazzotti L, Alcántar-Curiel MD, Silva-Méndez M, Olivar-López V, 
Santos-Preciado JI, Alpuche-Aranda CM. Outbreak of Ralstonia paucula 
pseudobacteraemia in a paediatric emergency department. J Hosp Infect. (2011) 
78(2):155–6. doi: 10.1016/j.jhin.2011.02.008

35. Said M, van Hougenhouck-Tulleken W, Naidoo R, Mbelle N, Ismail F. 
Outbreak of Ralstonia mannitolilytica bacteraemia in patients undergoing 
haemodialysis at a tertiary hospital in Pretoria, South Africa. Antimicrob Resist 
Infect Control. (2020) 9(1):117. doi: 10.1186/s13756-020-00778-7

36. Roberts LA, Collignon PJ, Cramp VB, Alexander S, McFarlane AE, Graham E, 
et al. An Australia-wide epidemic of Pseudomonas pickettii bacteraemia due to 
contaminated “sterile” water for injection. Med J Aust. (1990) 152(12):652–5. 
doi: 10.5694/j.1326-5377.1990.tb125422.x

37. Centers for Disease Control and Prevention (CDC). Update: Ralstonia species 
associated with vapotherm oxygen delivery devices—united States, 2005. MMWR 
Morb Mortal Wkly Rep. (2005) 54(43):1104–5.

38. Saunders M, Weaver A, Stretch R, Jeyaratnam D, Mirfenderesky M, Elliott D, 
et al. Outbreak of Ralstonia pickettii associated with contaminated saline products 
distributed internationally, United Kingdom, 2024. Euro Surveill. (2024) 
29(27):2400384. doi: 10.2807/1560-7917.ES.2024.29.27.2400384

39. 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. doi: 10. 
1016/j.jhin.2003.09.011

40. Burzyńska J, Tukendorf A, Fangrat M, Dzierżanowska-Fangrat K. Unveiling 
Ralstonia spp. in the neonatal intensive care unit: clinical impacts and antibiotic 
resistance. Antibiotics. (2025) 14(3):259. doi: 10.3390/antibiotics14030259

41. Henry DA, Mahenthiralingam E, Vandamme P, Coenye T, Speert DP. 
Phenotypic methods for determining genomovar status of the Burkholderia cepacia 
complex. J Clin Microbiol. (2001) 39(3):1073–8. doi: 10.1128/JCM.39.3.1073-1078. 
2001

42. Forgie S, Kirkland T, Rennie R, Chui L, Taylor G. Ralstonia pickettii bacteremia 
associated with pediatric extracorporeal membrane oxygenation therapy in a 
Canadian hospital. Infect Control Hosp Epidemiol. (2007) 28(8):1016–8. doi: 10. 
1086/519205

43. Tüzemen NÜ, Önal U, Kazak E, Tezgeç N, Eren H, Şimşek H, et al. An outbreak 
of Ralstonia insidiosa bloodstream infections caused by contaminated heparinized 
syringes. J Infect Chemother. (2022) 28(10):1387–92. doi: 10.1016/j.jiac.2022.06.011

44. Holland SP, Mathias RG, Morck DW, Chiu J, Slade SG. Diffuse lamellar 
keratitis related to endotoxins released from sterilizer reservoir biofilms. 
Ophthalmology. (2000) 107(7):1227–33. doi: 10.1016/S0161-6420(00)00246-3

45. Liu CX, Yan C, Zhang P, Li FQ, Yang JH, Li XY. Ralstonia mannitolilytica- 
induced septicemia and homology analysis in infected patients: three case reports. 
Jundishapur J Microbiol. (2016) 9(7):e34373. doi: 10.5812/jjm.34373

46. Lacey S, Want SV. Pseudomonas pickettii infections in a paediatric oncology 
unit. J Hosp Infect. (1991) 17(1):45–51. doi: 10.1016/0195-6701(91)90076-K

47. Centers for Disease Control and Prevention (CDC). Nosocomial Ralstonia 
pickettii colonization associated with intrinsically contaminated saline solution— 
Los Angeles, California, 1998. MMWR Morb Mortal Wkly Rep. (1998) 47(14):285–6.

48. Hu H, Johani K, Almatroudi A, Vickery K, Van Natta B, Kadin ME, et al. 
Bacterial biofilm infection detected in breast implant–associated anaplastic large- 
cell lymphoma. Plast Reconstr Surg. (2016) 137(6):1659–69. doi: 10.1097/PRS. 
0000000000002010

49. Kim J, Thomas L, Bhavan K, Saxena R. Rare case of Ralstonia mannitolilytica 
peritonitis in an adult peritoneal dialysis patient. Clin Nephrol Case Stud. (2023) 
11:117–20. doi: 10.5414/CNCS111202

50. Menekşe Ş, Hacıseyitoğlu D, Süzük Yıldız S, Bayrakdar F. An outbreak of 
Ralstonia pickettii bloodstream infection and clinical outcomes. J Infect Dev Ctries. 
(2022) 16(4):705–11. doi: 10.3855/jidc.15159

51. Moreira BM, Leobons MBGP, Pellegrino FLPC, Santos M, Teixeira LM, 
Marques EA, et al. Ralstonia pickettii and Burkholderia cepacia complex 
bloodstream infections related to infusion of contaminated water for injection. 
J Hosp Infect. (2005) 60(1):51–6. doi: 10.1016/j.jhin.2004.09.036

52. Das K, Bhattacharyya A, Chandy M, Roy MK, Goel G, Hmar L, et al. Infection 
control challenges of infrequent and rare fungal pathogens: lessons from 
disseminated Fusarium and Kodamaea ohmeri infections. Infect Control Hosp 
Epidemiol. (2015) 36(7):866–8. doi: 10.1017/ice.2015.103

53. Hong W, Yang J, Cheng Y, Huang X, Rao F, Zhang T, et al. Bacteria co- 
colonizing with clostridioides difficile in two asymptomatic patients. Open Life Sci. 
(2019) 14:628–37. doi: 10.1515/biol-2019-0071

54. Xi Z, Chen J, Wang L, Lu A. Characteristics of lower respiratory microbiota in 
children’s refractory Mycoplasma pneumoniae pneumonia pre- and post-COVID-19 
era. Front Cell Infect Microbiol. (2025) 14:1438777. doi: 10.3389/fcimb.2024.1438777

55. Smith B, Bodé S, Petersen BL, Jensen TK, Pipper C, Kloppenborg J, et al. 
Community analysis of bacteria colonizing intestinal tissue of neonates with 
necrotizing enterocolitis. BMC Microbiol. (2011) 11:73. doi: 10.1186/1471-2180-11-73

56. Zhong J, Wu D, Zeng Y, Wu G, Zheng N, Huang W, et al. The microbial and 
metabolic signatures of patients with stable coronary artery disease. Microbiol Spectr. 
(2022) 10(6):e0246722. doi: 10.1128/spectrum.02467-22

57. Vitaliti SM, Maggio MC, Cipolla D, Corsello G, Mammina C. Neonatal sepsis 
caused by Ralstonia pickettii. Pediatr Infect Dis J. (2008) 27(3):283. doi: 10.1097/INF. 
0b013e31816454b7

58. Bonatti H, Stelzmueller I, Laimer I, Obwegeser A. Ralstonia pickettii meningitis 
in a child with hydrocephalus. Eur J Pediatr Surg. (2009) 19(5):341–2. doi: 10.1055/s- 
0029-1202252

59. Radhakrishna V, Radhakrishnan CN, Rao RCS, Kireeti G. Chemoport: a savior 
in children who require chronic venous access—an observational study. Vasc Spec Int. 
(2019) 35(3):145–51. doi: 10.5758/vsi.2019.35.3.145

60. Sakata H. Antimicrobial susceptibility of gram-negative bacilli causing late- 
onset neonatal bacteremia in a neonatal intensive care unit. Jpn J Chemother. 
(2005) 53(10):623–6. doi: 10.11250/chemotherapy1995.53.623

61. Brown PS, Pope CE, Marsh RL, Qin X, McNamara S, Gibson R, et al. 
Directly sampling the lung of a young child with cystic fibrosis reveals diverse 
microbiota. Ann Am Thorac Soc. (2014) 11(7):1049–57. doi: 10.1513/AnnalsATS. 
201311-383OC

62. Gardner S, Shulman ST. A nosocomial common-source outbreak caused by 
Pseudomonas pickettii. Pediatr Infect Dis. (1984) 3(5):420–3. doi: 10.1097/ 
00006454-198409000-00006

63. Yeşil E, Hacımustafaoğlu M, Çelebi S, Özer A, Düzcan Kilimci D, Eren H, et al. 
Evaluation of children with Ralstonia pickettii bacteremia. J Pediatr Infect. (2023) 
17(1):20–7. doi: 10.5578/ced.20239904

64. Khan MA. An analysis of the etiology and treatment of Ralstonia pickettii 
bloodstream infection in two critically ill patients: a case report highlighting an 
emerging pediatric pathogen. Clin Med Insights Pediatr. (2025) 
19:11795565251351808. doi: 10.1177/11795565251351808

65. Upendra Bhatia S, Kumar R, Krishnamoorthy V, Paramasivam JD. Hidden in 
plain sight: ralstonia mannitolilytica as a rare cause of urinary tract infections. 
Cureus. (2024) 16(9):e70013. doi: 10.7759/cureus.70013

66. Nabih I, Idbaha Y, Aissaoui O. Ralstonia pickettii: two cases of bacteremia in a 
Moroccan pediatric intensive care unit. Cureus. (2025) 17(4):e82189. doi: 10.7759/ 
cureus.82189

67. Lin SZ, Qian MJ, Wang YW, Chen QD, Wang WQ, Li JY, et al. Children with 
infectious pneumonia caused by Ralstonia insidiosa: a case report. World J Clin Cases. 
(2023) 11(9):2002–8. doi: 10.12998/wjcc.v11.i9.2002

68. Kismet E, Atay AA, Demirkaya E, Aydin HI, Aydogan H, Koseoglu V, et al. 
Two cases of Ralstonia pickettii bacteremia in a pediatric oncology unit requiring 

Rodriguez-Saldaña et al.                                                                                                                                           10.3389/fped.2026.1763328

Frontiers in Pediatrics 12 frontiersin.org

https://doi.org/10.1136/archdischild-2019-318779
https://doi.org/10.1016/j.ijscr.2023.109000
https://doi.org/10.1055/s-0038-1648243
https://doi.org/10.1086/313458
https://doi.org/10.2807/ese.18.18.20471-en
https://doi.org/10.1111/jpc.15046
https://doi.org/10.1055/s-2007-981652
https://doi.org/10.1055/s-2007-981652
https://doi.org/10.1016/j.pedneo.2020.11.008
https://doi.org/10.1016/j.jhazmat.2021.128113
https://doi.org/10.1016/j.jhazmat.2021.128113
https://doi.org/10.1016/j.jhin.2005.08.015
https://doi.org/10.1016/j.idc.2016.04.003
https://doi.org/10.1016/j.jhin.2011.02.008
https://doi.org/10.1186/s13756-020-00778-7
https://doi.org/10.5694/j.1326-5377.1990.tb125422.x
https://doi.org/10.2807/1560-7917.ES.2024.29.27.2400384
https://doi.org/10.1016/j.jhin.2003.09.011
https://doi.org/10.1016/j.jhin.2003.09.011
https://doi.org/10.3390/antibiotics14030259
https://doi.org/10.1128/JCM.39.3.1073-1078.2001
https://doi.org/10.1128/JCM.39.3.1073-1078.2001
https://doi.org/10.1086/519205
https://doi.org/10.1086/519205
https://doi.org/10.1016/j.jiac.2022.06.011
https://doi.org/10.1016/S0161-6420(00)00246-3
https://doi.org/10.5812/jjm.34373
https://doi.org/10.1016/0195-6701(91)90076-K
https://doi.org/10.1097/PRS.0000000000002010
https://doi.org/10.1097/PRS.0000000000002010
https://doi.org/10.5414/CNCS111202
https://doi.org/10.3855/jidc.15159
https://doi.org/10.1016/j.jhin.2004.09.036
https://doi.org/10.1017/ice.2015.103
https://doi.org/10.1515/biol-2019-0071
https://doi.org/10.3389/fcimb.2024.1438777
https://doi.org/10.1186/1471-2180-11-73
https://doi.org/10.1128/spectrum.02467-22
https://doi.org/10.1097/INF.0b013e31816454b7
https://doi.org/10.1097/INF.0b013e31816454b7
https://doi.org/10.1055/s-0029-1202252
https://doi.org/10.1055/s-0029-1202252
https://doi.org/10.5758/vsi.2019.35.3.145
https://doi.org/10.11250/chemotherapy1995.53.623
https://doi.org/10.1513/AnnalsATS.201311-383OC
https://doi.org/10.1513/AnnalsATS.201311-383OC
https://doi.org/10.1097/00006454-198409000-00006
https://doi.org/10.1097/00006454-198409000-00006
https://doi.org/10.5578/ced.20239904
https://doi.org/10.1177/11795565251351808
https://doi.org/10.7759/cureus.70013
https://doi.org/10.7759/cureus.82189
https://doi.org/10.7759/cureus.82189
https://doi.org/10.12998/wjcc.v11.i9.2002
https://doi.org/10.3389/fped.2026.1763328


removal of Port-A-Caths. J Pediatr Hematol Oncol. (2005) 27(1):37–8. doi: 10.1097/ 
01.mph.0000149960.89192.b0

69. Akcabelen Y, Yozgat AK, Guzelkucuk Z, Bilir OA, Isik M, Kacar D, et al. Rare 
infectious agents in children with hematological disease. Hematol Transfus Cell Ther. 
(2020) 42:67–8. doi: 10.1016/j.htct.2020.09.120

70. Aldhafeeri WF, Habalrih F, Al Omar AH, Altamimi AA, Alshahrani MS, 
Abdullah J, et al. Postoperative cerebrospinal ,uid infection by Ralstonia 
mannitolilytica: two case reports and a literature review. Surg Neurol Int. (2022) 
13:602. doi: 10.25259/SNI_952_2022

71. Trotter JA, Kuhls TL, Pickett DA, Reyes de la Rocha S, Welch DF. Pneumonia 
caused by a newly recognized pseudomonad in a child with chronic granulomatous 
disease. J Clin Microbiol. (1990) 28(6):1120–4. doi: 10.1128/jcm.28.6.1120-1124.1990

72. Coenye T, Vandamme P, LiPuma JJ. Ralstonia respiraculi sp. nov., isolated from 
the respiratory tract of cystic fibrosis patients. Int J Syst Evol Microbiol. (2003) 53(Pt 
5):1339–42. doi: 10.1099/ijs.0.02440-0

73. Coenye T, Goris J, De Vos P, Vandamme P, LiPuma JJ. Classification of 
Ralstonia pickettii-like isolates from the environment and clinical samples as 
Ralstonia insidiosa sp. nov. Int J Syst Evol Microbiol. (2003) 53(Pt 4):1075–80. 
doi: 10.1099/ijs.0.02555-0

74. Steyaert S, Peeters C, Wieme AD, Muyldermans A, Vandoorslaer K, Spilker T, 
et al. Novel Ralstonia species from human infections: improved MALDI-TOF MS- 
based identification and analysis of antimicrobial resistance patterns. Microbiol 
Spectr. (2024) 12(6):e0402123. doi: 10.1128/spectrum.04021-23

75. Coenye T, Vandamme P, LiPuma JJ. Infection by Ralstonia species in cystic 
fibrosis patients: identification of R. pickettii and R. mannitolilytica by polymerase 
chain reaction. Emerg Infect Dis. (2002) 8(7):692–6. doi: 10.3201/eid0807.010472

76. Chen C, Wang M, Huang T, Huang DL, Yu S, Zhao HM, et al. Genomic 
epidemiology of a novel Pandoraea pneumonica group causing severe bloodstream 
infection in Hainan, China, 2021–2024. Front Cell Infect Microbiol. (2025) 
15:1560634. doi: 10.3389/fcimb.2025.1560634

77. LiPuma JJ. Burkholderia and emerging pathogens in cystic fibrosis. Semin 
Respir Crit Care Med. (2003) 24(6):681–92. doi: 10.1055/s-2004-815664

78. Agudelo-Pérez S, Fernández-Sarmiento J, Rivera León D, Peláez RG. 
Metagenomics by next-generation sequencing in the etiological characterization of 
neonatal and pediatric sepsis: a systematic review. Front Pediatr. (2023) 
11:1011723. doi: 10.3389/fped.2023.1011723

79. Paglialonga F, Consolo S, Biasuzzi A, Assomou J, Gattarello E, Patricelli MG, 
et al. Reduction in catheter-related infections after switching from povidone-iodine 
to chlorhexidine for exit-site care of tunneled central venous catheters in children 
on hemodialysis. Hemodial Int. (2014) 18(1):S13–8. doi: 10.1111/hdi.12218

80. Coward A, Kenna DTD, Woodford N, Turton JF, UK CF Surveillance Working 
Group. Structured surveillance of Achromobacter, Pandoraea, and Ralstonia species 
from patients with cystic fibrosis in England. J Cyst Fibros. (2020) 19(3):388–93. 
doi: 10.1016/j.jcf.2019.11.005

81. Coenye T, Spilker T, Reik R, Vandamme P, LiPuma JJ. Use of PCR analyses to 
define the distribution of Ralstonia species recovered from patients with cystic 
fibrosis. J Clin Microbiol. (2005) 43(7):3463–6. doi: 10.1128/JCM.43.7.3463-3466.2005

82. Naqvi S, Varadhan H, Givney R. Is prolonged incubation required for optimal 
recovery of Burkholderia cepacia complex in sputum from cystic fibrosis patients? 
Data versus dogma. Pathology. (2020) 52(3):366–9. doi: 10.1016/j.pathol.2019.11.011

83. de Souza DC, Palmeiro JK, Maestri AC, Cogo LL, Rauen CH, Graaf ME, et al. 
Ralstonia mannitolilytica bacteremia in a neonatal intensive care unit. Rev Soc Bras 
Med Trop. (2018) 51(5):709–11. doi: 10.1590/0037-8682-0118-2018

84. Green HD, Jones AM. Managing pulmonary infection in adults with cystic 
fibrosis: adult cystic fibrosis series. Chest. (2022) 162(1):66–75. doi: 10.1016/j.chest. 
2022.02.007

85. Soni M, Saigal G, Chaurasia D, Soni R. Multidrug-resistant non-fermenting 
gram-negative bacilli other than Pseudomonas aeruginosa and Acinetobacter 
baumannii complex causing infections at a tertiary care hospital: a therapeutic 
concern. Asian J Pharm Clin Res. (2024) 17(8):82–5. doi: 10.22159/ajpcr.2024v17i8. 
51003

86. Ares MA, Alcántar-Curiel MD, Jiménez-Galicia C, Ríos-Sarabia N, Pacheco S, 
De la Cruz MA. Antibiotic resistance of gram-negative bacilli isolated from pediatric 
patients with nosocomial bloodstream infections in a Mexican tertiary care hospital. 
Chemotherapy. (2013) 59(5):361–8. doi: 10.1159/000362085

87. Maroye P, Doermann HP, Rogues AM, Gachie JP, Mégraud F. Investigation of 
an outbreak of Ralstonia pickettii in a paediatric hospital by RAPD. J Hosp Infect. 
(2000) 44(4):267–72. doi: 10.1053/jhin.1999.0691

88. Demirdag TB, Ozkaya-Parlakay A, Bayrakdar F, Gulhan B, Yuksek SK, Yildiz 
SS, et al. An outbreak of Ralstonia pickettii bloodstream infection among pediatric 
leukemia patients. J Microbiol Immunol Infect. (2022) 55(1):80–5. doi: 10.1016/j. 
jmii.2020.12.004

Rodriguez-Saldaña et al.                                                                                                                                           10.3389/fped.2026.1763328

Frontiers in Pediatrics 13 frontiersin.org

https://doi.org/10.1097/01.mph.0000149960.89192.b0
https://doi.org/10.1097/01.mph.0000149960.89192.b0
https://doi.org/10.1016/j.htct.2020.09.120
https://doi.org/10.25259/SNI_952_2022
https://doi.org/10.1128/jcm.28.6.1120-1124.1990
https://doi.org/10.1099/ijs.0.02440-0
https://doi.org/10.1099/ijs.0.02555-0
https://doi.org/10.1128/spectrum.04021-23
https://doi.org/10.3201/eid0807.010472
https://doi.org/10.3389/fcimb.2025.1560634
https://doi.org/10.1055/s-2004-815664
https://doi.org/10.3389/fped.2023.1011723
https://doi.org/10.1111/hdi.12218
https://doi.org/10.1016/j.jcf.2019.11.005
https://doi.org/10.1128/JCM.43.7.3463-3466.2005
https://doi.org/10.1016/j.pathol.2019.11.011
https://doi.org/10.1590/0037-8682-0118-2018
https://doi.org/10.1016/j.chest.2022.02.007
https://doi.org/10.1016/j.chest.2022.02.007
https://doi.org/10.22159/ajpcr.2024v17i8.51003
https://doi.org/10.22159/ajpcr.2024v17i8.51003
https://doi.org/10.1159/000362085
https://doi.org/10.1053/jhin.1999.0691
https://doi.org/10.1016/j.jmii.2020.12.004
https://doi.org/10.1016/j.jmii.2020.12.004
https://doi.org/10.3389/fped.2026.1763328


Appendix A

Search strategy 

The search strategy identified 230 records. After removing 118 duplicates, 112 unique records remained for screening, forming the 

dataset used for the narrative synthesis in this review.  

TABLE A1 Search terms and query structure across databases.

Database Terms

PUBMED (n = 50) #1 (“Ralstonia pickettii” OR “Ralstonia species” OR “Ralstonia spp”)

#2 (“pediatric” OR “pediatrics”)

#3 (“child” OR “children”)

#4 (“Infant, Newborn” OR “Newborn Infant” OR “Newborn Infants” OR “Infants, Newborn” OR “neonate” OR “neonates” OR “newborn” OR 

“newborns”)

#5 = #1 AND (#2 OR #3 OR #4)

Scopus (n = 62) #1 TITLE-ABS-KEY (“Ralstonia pickettii” OR “Ralstonia species” OR “Ralstonia spp”)

#2 TITLE-ABS-KEY (“pediatric” OR “pediatrics”)

#3 TITLE-ABS-KEY (“child” OR “children”)

#4 TITLE-ABS-KEY (“Infant, Newborn” OR “Newborn Infant” OR “Newborn Infants” OR “Infants, Newborn” OR “neonate” OR “neonates” 

OR “newborn” OR “newborns”)

#5 = #1 AND (#2 OR #3 OR #4)

Web of science (n = 56) #1 TS = (“Ralstonia pickettii” OR “Ralstonia species” OR “Ralstonia spp”)

#2 TS = (“pediatric” OR “pediatrics”)

#3 TS = (“child” OR “children”)

#4 TS = (“Infant, Newborn” OR “Newborn Infant” OR “Newborn Infants” OR “Infants, Newborn” OR “neonate” OR “neonates” OR 

“newborn” OR “newborns”)

#5 = #1 AND (#2 OR #3 OR #4)

Embase (n = 62) #1 “ralstonia pickettii”/exp OR “ralstonia pickettii”

#2 “child”

#3 “pediatrics”

#4 “newborn”

#5 = #1 AND (#2 OR #3 OR #4)
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