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ABSTRACT 

Aim: Stenotrophomonas maltophilia is an emerging nosocomial pathogen increasingly recognized as a 

cause of device-associated infections. We describe a hospital outbreak linked to contaminated arterial 

blood-gas syringes and compare findings with simultaneous outbreaks reported nationally. 

Materials and Methods:  A retrospective observational study was conducted at Eskisehir Osmangazi 

University Hospital between September 2021 and February 2022. Active surveillance, environmental 

sampling, and epidemiological investigations were performed. A focused literature review was also 

conducted to identify concurrent S. maltophilia outbreaks in Türkiye. 

Results: A total of 115 patients with clinical S. maltophilia infections were identified. Contaminated 

arterial blood-gas syringes were confirmed as the outbreak source. Following the device withdrawal and 

reinforcement of infection control measures, a rapid decline in new cases was observed. The literature 

review revealed similar device-associated outbreaks during the same period. 

Conclusions: Contamination of commercially manufactured arterial blood-gas syringes can lead to 

significant healthcare-associated outbreaks. Immediate source identification, product surveillance, and 

coordinated national responses are crucial to prevent widespread transmission. 

Keywords: Stenotrophomonas maltophilia, healthcare-associated infections, outbreak investigation, 

blood-gas syringe contamination, infection control 

ÖZ 

Amaç: Stenotrophomonas maltophilia, tıbbi cihazlarla ilişkili enfeksiyonlara neden olabilen ve giderek 

daha sık tanımlanan nozokomiyal bir patojendir. Bu çalışmada, kontamine arterial kan gazı şırıngaları 

ile ilişkili bir hastane salgını tanımlanmış ve bulgular Türkiye’de aynı dönemde bildirilen eş zamanlı 

salgınlarla karşılaştırılmıştır. 

Gereç ve Yöntem: Retrospektif gözlemsel çalışma, Eskisehir Osmangazi Üniversitesi Hastanesi’nde 

Eylül 2021–Şubat 2022 döneminde yürütüldü. Aktif sürveyans, çevresel örnekleme ve epidemiyolojik 

incelemeler gerçekleştirildi. Ayrıca Türkiye’deki eş zamanlı S. maltophilia salgınlarını belirlemek 

amacıyla odaklanmış bir literatür taraması yapıldı. 

Bulgular: Toplam 115 hastada klinik S. maltophilia enfeksiyonu saptandı. Kontamine arterial kan gazı 

şırıngaları salgının kaynağı olarak doğrulandı. Ürünün kullanımının durdurulması ve enfeksiyon kontrol 

önlemlerinin güçlendirilmesini takiben yeni vaka sayısında hızlı bir düşüş gözlendi. Literatür taraması, 

aynı dönemde benzer cihaz kaynaklı salgınların da bildirildiğini gösterdi. 
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Sonuç: Ticari olarak üretilen arterial kan gazı şırıngalarının kontaminasyonu, önemli sağlık bakımı ile 

ilişkili salgınlara yol açabilir. Kaynağın hızlı saptanması, ürün güvenliği izlemi ve ulusal düzeyde 

koordineli yanıtlar, geniş çaplı yayılımın önlenmesinde kritik öneme sahiptir. 

Anahtar Sözcükler: Stenotrophomonas maltophilia, sağlık bakımı ile ilişkili enfeksiyonlar, salgın 

araştırması, kan gazı şırınga kontaminasyonu, enfeksiyon kontrolü 

INTRODUCTION  

Stenotrophomonas maltophilia is an 

environmentally persistent, intrinsically 

carbapenem-resistant Gram-negative bacillus and 

an increasingly important cause of hospital-

acquired infections, particularly pneumonia and 

bloodstream infections (1). The World Health 

Organization classifies S. maltophilia among 

important multidrug-resistant pathogens in 

healthcare settings (2). Although initially 

considered of low virulence, it is now recognized 

as an opportunistic pathogen capable of severe 

infections in immunocompromised and even 

immunocompetent individuals (3). It causes 

bacteremia, respiratory and urinary tract 

infections, wound infections, and catheter-related 

infections, while distinguishing colonization from 

true infection remains challenging (4). 

Epidemiological studies confirm its increasing 

importance: between 2015 and 2017, it was 

reported among the notable pathogens associated 

with ICU-acquired pneumonia in the United 

States, and it was similarly listed among the 

commonly identified pneumonia pathogens in 

Latin America and the Europe/Mediterranean 

region (5). Understanding the transmission 

dynamics and epidemiology of S. maltophilia is 

crucial for effective infection control in healthcare 

settings (6,7). Hospital outbreaks of S. maltophilia 

have frequently been associated with moist 

environmental reservoirs and contaminated 

medical equipment such as tap-water systems, 

humidifiers, and device-reprocessing units (8–10).  

In this study, we describe a multi-month outbreak 

of S. maltophilia at a tertiary care hospital that was 

linked to contamination of arterial blood-gas 

syringes. We also summarize our findings in the 

context of other outbreaks reported in Türkiye 

during the same period, aiming to outline shared 

epidemiological features and provide insights that 

may support prevention strategies. 

MATERIALS and METHODS 

Study design and setting 

This retrospective observational study was 

conducted at Eskisehir Osmangazi University  

 

Faculty of Medicine, a 1,010-bed tertiary care 

hospital with 11 ICUs, in Eskişehir, Türkiye. The 

outbreak period was September 1, 2021–

February 21, 2022, with a three-month pre- and 

post-outbreak surveillance window (June–August 

2021; February–May 2022) (Figure-1). 

 

Figure-1. Monthly distribution of S. maltophilia cases 

between June 2021 and May 2022. 

Outbreak detection and surveillance 

The infection control team identified the outbreak 

during routine active surveillance, which tracks 

isolation patterns and unusual increases in 

pathogens. A rise in S. maltophilia cases 

beginning in late August 2021 triggered enhanced 

surveillance across the hospital. 

Infection control and environmental sampling 

Interventions included daily replacement of 

distilled water, removal of multi-use antiseptics, 

intensified cleaning of oxygen manometers, and 

staff training on hand hygiene and invasive device 

handling. 

Environmental samples were obtained from 

patient room sinks, distilled water, heparinized 

flush solutions, intravenous fluids (e.g., saline, 

dextrose), and antiseptic solutions (e.g., alcohol, 

chlorhexidine, povidone-iodine). During this 

period, similar outbreaks were reported nationally 

in which S. maltophilia was isolated from arterial 

blood-gas syringes. In our hospital, S. maltophilia 

was also cultured from unopened blood-gas 

syringes, providing strong epidemiological support 

for a link between the devices and clinical cases. 
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All isolates were identified using MALDI-TOF MS 

(Bruker Daltonics, Bremen, Germany). Molecular 

typing could not be performed; however, this did 

not contradict the epidemiological association 

supported by environmental findings. 

Patient and data collection 

Medical records of patients with S. maltophilia 

isolation between June 2021 and May 2022 were 

screened. Clinical and demographic data (age, 

sex, comorbidities, immunosuppression, risk 

factors, outcomes) were collected. Patients with 

positive cultures but no signs of infection—

according to clinical, laboratory, and radiological 

assessment—were excluded (Figure-2). 

 

Figure-2. Flowchart of patient selection and clinical 

specimen distribution among 196 patients with S. 
maltophilia isolation. 

Literature review 

A focused search (PubMed, Google Scholar, TR 

Dizin; December 20, 2025) identified outbreak 

reports from Türkiye between January 2020 and 

December 2025. Keywords included 

“Stenotrophomonas maltophilia,” “outbreak,” 

“blood-gas syringes,” and “Türkiye.”  

Titles and abstracts were independently screened 

by two investigators. Only peer-reviewed 

nosocomial outbreak reports that included an 

environmental investigation and identified a 

confirmed or clearly suggested contamination 

source were included. Reports lacking sufficient 

methodological detail or without environmental 

sampling were excluded. Additionally, two 

Ralstonia insidiosa outbreaks linked to arterial 

blood-gas syringes were incorporated to provide 

contextual comparison regarding device-

associated contamination. 

Statistical analysis 

Categorical variables were summarized as 

frequencies and percentages, while continuous 

variables were reported as median with 

interquartile range (IQR) [min–max] due to their 

non-normal and heterogeneous distribution. Mean 

± standard deviation (SD) was also provided 

where appropriate. Analyses were performed with 

IBM SPSS Statistics, Version 26.0 (IBM Corp., 

Armonk, NY, USA). 

Ethics approval 

The study was conducted in accordance with the 

principles of the Declaration of Helsinki and 

approved by the Eskisehir Osmangazi University 

Non-Interventional Clinical Research Ethics 

Committee, with reference number 2024-162. 

Informed consent was waived in accordance with 

national regulations.  

RESULTS 

Study population 

Among 196 patients with S. maltophilia isolation, 

115 with clinical infection were included in the final 

analysis (Figure-2). The median age was 67 years 

(IQR: 35.5–79.5) [min–max: 0–96]. The study 

population comprised 24 patients (20.9%) aged 0–

17 years and 91 patients (79.1%) aged ≥18 years. 

Cardiovascular disease was the most common 

comorbidity, and 30.4% were immunosuppressed. 

S. maltophilia was most frequently isolated from 

blood cultures (68.7%), followed by sputum or 

deep tracheal aspiration samples (27.0%). In 

4.3% of cases, S. maltophilia was isolated from 

cultures obtained from other anatomical sites, 

including wound cultures and aspiration fluids. 

The median time from hospital admission to the 

development of S. maltophilia infection was 9 days 

(IQR: 4–21) [min–max: 2–65]. The 30-day 

mortality rate was 36.5% (n=42), with an overall 

in-hospital mortality of 59.1% (n=68) (Table-1). 
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Table-1. Demographic and Clinical Characteristics of Patients 

 All patients (n: 115) 

Age, median (IQR) [min–max]; mean ± SD 
67 (35.5–79.5) [0–96]; 55.0 

± 31.6 
Sex 
  Male, n (%) 

 
60 (52.2) 

Age groups, n (%) 

   Pediatric (<18 years) 
   Adults (≥18 years) 

 
24 (20.9%) 
91 (79.1%) 

Comorbidities, n (%) 

   Cardiovascular Disease 
   Cerebrovascular Disease 
   Malignancy  
   Diabetes Mellitus 
   Chronic Lung Disease 
   Chronic Kidney Disease 

53 (46.1) 
36 (31.3) 
33 (28.7) 
28 (24.3) 
20 (17.4) 
11 (9.6) 

Risk Factors, n (%) 

   ICU admission 
   Mechanical Ventilation  
   Central Venous Catheter 
   Total Parenteral Nutrition 
   Immunosuppression  
   Recent surgery 
   Hemodialysis 

101 (87.8) 
77 (67.0) 
58 (50.4) 
43 (37.4) 
35 (30.4) 
24 (20.9) 
15 (13.0) 

Culture Site, n (%)  

   Blood culture 
   Sputum/ Deep Tracheal aspiration 
   Other* 

79 (68.7) 
31 (27.0) 

5 (4.3) 
Time from hospital admission to S. maltophilia infection (days) median (IQR) 
[min–max] 

9 (4–21) [2–65] 

Length of stay in ICU (days) median (IQR) [min-max] 15.0 (4-35) [0-221] 

Length of stay in hospital (days) median (IQR) [min-max] 21.0 (8.5-39.5) [5-226] 

30-day mortality, n (%)  42 (36.5) 

Total mortality, n (%) 68 (59.1) 

ICU, intensive care unit; IQR, interquartile range; SD, standard deviation. *Other culture sites include wound 

cultures and aspiration fluids. 

Outbreak detection and response 

The outbreak was first detected by the infection 

control team through routine active surveillance, 

which noted an unusual increase in S. maltophilia 

isolations in late August 2021. In response, 

infection control measures were reinforced across 

the hospital, including enhanced staff education, 

stricter adherence to disinfection protocols, and 

intensified monitoring of compliance with hospital-

wide infection control practices.  

The monthly distribution of S. maltophilia cases 

during the study period is shown in Figure-1.  

Incidence peaked in November–December and 

declined rapidly after the withdrawal of arterial 

blood-gas syringes on January 19, 2022.  

Literature review findings  

The literature search yielded seven S. maltophilia 

outbreak or pseudo-outbreak reports from Türkiye  

 

published between 2020 and 2025. The primary 

focus was on S. maltophilia outbreaks linked to 

commercial arterial blood-gas syringes. Among 

these, three outbreaks (Menekşe et al., Dizman et 

al., Kazak et al.) were directly associated with 

commercial arterial blood-gas syringes and met 

criteria for confirmed device-related transmission 

(11–13). One report (Botan et al.) was considered 

a pseudo-bacteremia cluster, likely due to 

transient contamination of blood-gas syringes 

rather than true infection spread (14).  

Another study (Erinmez et al.) described an 

outbreak of S. maltophilia occurring during the 

same period, but no definitive environmental or 

procedural source could be identified (15). In 

addition, one outbreak was linked to a pull-out 

faucet, one pseudo-bacteremia event was 

attributed to contaminated citrated tubes, and two 

R. insidiosa outbreaks associated with arterial 

blood-gas syringes were identified for contextual 
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comparison (16–19). Table-2 provides a summary 

of the five S. maltophilia outbreaks, four of which 

were linked to blood-gas syringes, while one had 

no clearly identified source but occurred within the 

same time frame.

 
Table-2. Literature Summary  

Author, 
Year 

Affected 
Hospitals/City/ 
Country 

Outbreak 
Period 

Number 
of 
Cases 
(n) 

Outbreak 
Source 

Infection Site 

Mortalit
y 
(%) 

Control 
Measures 

Molecular 
Typing 

Menekş
e et al., 
2023 

Koşuyolu High 
Specialization 
Education and 
Research 
Hospital, 
İstanbul/ 
Türkiye 

January 
2021 - 

December 
2021 

113 

Commercial 
arterial blood 
gas collection 
kit 
(heparinized 
syringes) 

Bloodstream 
(SM-BSIs), 
ECMO water 
heater 
contamination 

Not 
reported 

Discontinuatio
n of 
contaminated 
blood-gas 
injectors, 
routine ECMO 
water reservoir 
surveillance, 
hospital-wide 
infection 
control 
measures 

AP-PCR, 
PFGE 

Dizman 
et al., 
2023 

Hacettepe 
University 
Hospital, 
Ankara/ 
Türkiye 

April 2021 - 
December 

2021 
98 

Commercial 
arterial blood 
gas collection 
kit 
(heparinized 
syringes) 

Bloodstream 
infections 

24 

Discontinuatio
n of 
contaminated 
blood-gas 
injectors, 
Reported to 
the Turkish 
Ministry of 
Health 
Advisory Board 
for Contagious 
Diseases 

AP-PCR, 
PFGE 

Kazak 
et al., 
2024 

Bursa Uludağ 
University 
Hospital, 
Bursa/ Türkiye 

September 
2021 - 

November 
2021 

52 

Commercial 
arterial blood 
gas collection 
kit 
(heparinized 
syringes) 

Bloodstream 
(69.2%), Deep 
tracheal 
aspirate 
(8.6%), Drain 
fluid (8.6%) 

Not 
reported 

Discontinuatio
n of 
contaminated 
blood-gas 
injectors, 
nationwide 
alert issued by 
Ministry of 
Health, 
Hospital-wide 
infection 
control training 

PFGE 

Erinme
z et al., 
2024 

Gaziantep 
University 
Hospital, 
Gaziantep/ 
Türkiye 

August 
2021 - 

February 
2022 

71 

Unknown (No 
definitive 
contamination 
source 
identified) 

Bloodstream 
(70.4%), 
Respiratory 
(22.5%), 
Central 
nervous 
system 
(5.6%), Urine 
(1.4%) 

9.9 

Enhanced 
infection 
control 
measures, 
environmental 
disinfection, 
staff education, 
improved 
water system 
disinfection 

Not 
performed 



280   Ege Journal of Medicine / Ege Tıp Dergisi 

AP-PCR, Arbitrarily Primed Polymerase Chain Reaction; PFGE, pulsed-field gel electrophoresis; ECMO, 
Extracorporeal Membrane Oxygenation

DISCUSSION 

Overview of the outbreak and source 

In this study, we investigated a multi-month 

outbreak of S. maltophilia associated with arterial 

blood-gas syringes at a tertiary care university 

hospital. The identification of the outbreak was 

enabled by active surveillance, and the source 

was supported through environmental sampling. 

After the withdrawal of the implicated syringes, 

there was a rapid decline in the incidence of new 

cases, indicating a strong link between the 

contaminated device and clinical infections. Our 

findings are consistent with several outbreak 

reports from Türkiye during the same period, many 

of which similarly involved commercially 

manufactured arterial blood-gas syringes (11–

13,15). 

Clinical characteristics and outcomes 

A detailed analysis of the affected cases revealed 

a high prevalence of severe underlying conditions, 

including cardiovascular and cerebrovascular 

diseases, malignancy, and immunosuppression. 

Notably, 30.4% of patients were 

immunosuppressed, and 87% of the cases 

required ICU admission, with 67% also requiring 

mechanical ventilation and many having central 

venous catheters. These findings are consistent 

with the literature, where S. maltophilia is 

frequently reported as a pathogen primarily 

affecting immunocompromised patients or those 

with significant medical interventions (1,20). The 

30-day mortality rate in our study was 36.5%, with  

 

an overall in-hospital mortality of 59.1%, 

highlighting the substantial clinical impact of this 

outbreak. Similar mortality rates have been 

reported in the literature, with Gezer et al. noting a 

30-day mortality of 46.1% among patients with S. 

maltophilia bacteremia, and other studies 

reporting mortality rates ranging from 29.6% to 

65.1% (7,20,21). 

Comparison with concurrent outbreaks 

Several S. maltophilia outbreaks were reported 

from Türkiye during the same period, most of 

which involved contamination of commercially 

manufactured arterial blood-gas syringes. Kazak 

et al. described a 52-case outbreak in which 

unopened arterial blood-gas syringes were 

microbiologically confirmed as the source, and 

molecular typing demonstrated clonal identity 

between patient and syringe isolates (12). 

Similarly, Menekşe et al. reported 113 cases 

linked to arterial blood-gas syringes and 

contamination of the ECMO heater device, with a 

clonal match rate of 86.6% among isolates (13). In 

the study by Dizman et al., S. maltophilia was 

isolated from arterial blood-gas syringes 

containing liquid heparin, and molecular typing 

demonstrated high similarity between syringe-

derived and patient isolates (11).  

Erinmez et al., on the other hand, could not identify 

a specific environmental source despite 113 

clinical isolates across multiple ICUs (15). Lastly, 

Botan et al. described a pseudo-outbreak scenario 

in which contaminated arterial blood-gas syringes 

Botan 
et al., 
2023 

Van 
Training 
and 
Research 
Hospital, 
Van/Türkiye 

November 
2021 - 
February 
2022 

12 

Commercial 
arterial 
blood gas 
collection kit 
(heparinized 
syringes) 

Bloodstream 
(catheter-
related) 

8.3 

Discontinuation 
of 
contaminated 
blood-gas 
injectors, 
enhanced 
infection 
control 
measures 

Not 
performed 

This 
Study, 
2026 

Eskisehir 
Osmangazi 
University/ 
Türkiye 

September 
2021 - 
February 
2022 

115 

Commercial 
arterial 
blood gas 
collection kit 
(heparinized 
syringes) 

   
Bloodstream 
(68.7%) 
   Sputum/ 
Deep 
Tracheal 
aspiration 
(27%), 
   Other 
(4.3%) 

59.1 

Discontinuation 
of 
contaminated 
blood-gas 
injectors, 
enhanced 
infection 
control 
measures 

Not 
performed 
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led to positive cultures without corresponding 

clinical signs of infection (14).  

In addition, R. insidiosa outbreaks related to 

arterial blood-gas syringes were also reported 

during the same timeframe. Although caused by a 

different waterborne pathogen, the shared 

contamination route underscores the need for 

stricter quality control of invasive medical devices 

and real-time surveillance for device-associated 

clusters (16,17). 

Infection control measures across centers 

Despite variability in settings and patient 

populations, successful control of S. maltophilia 

outbreaks across different centers relied on similar 

infection control strategies. These measures 

included the prompt withdrawal of implicated 

devices, reinforcement of hand hygiene, targeted 

staff education, and enhanced environmental 

monitoring (11–13,15). In our study, outbreak 

resolution closely followed the removal of the 

contaminated syringes, reinforcing the importance 

of immediate, source-directed interventions. 

Although molecular typing was not performed, the 

detection of S. maltophilia in unopened syringes—

together with the temporal association between 

device withdrawal and the rapid decline in cases—

provides strong epidemiological support for a 

device-related source. Nevertheless, the lack of 

genotyping prevents definitive confirmation of 

clonal transmission, highlighting the added value 

of molecular epidemiology in outbreak 

investigations. 

Simultaneous S. maltophilia outbreaks across 

different hospitals highlight the potential for 

widespread risks associated with the use of similar 

medical products within the healthcare system. 

Timely communication between affected centers 

and national health authorities was essential in 

recognizing the common pattern of device-

associated contamination. This experience 

underscores the need for centralized outbreak 

reporting systems and coordinated national 

responses to medical device–related 

contamination events. 

Limitations of the study 

This study has several limitations. First, molecular 

typing was not performed, which limits our ability 

to definitively confirm clonal relationships between 

clinical and environmental isolates. Second, due 

to the retrospective design, some clinical data 

were incomplete or unavailable, which may have 

limited the accuracy of risk factor analysis. Third, 

the absence of a control group precluded the use 

of comparative statistical methods to quantify 

associations. Additionally, unopened syringes 

were examined solely to verify the contamination 

source, and these evaluations were not part of the 

routine microbiology workflow; therefore, antibiotic 

susceptibility testing was not performed for the S. 

maltophilia isolates recovered from these 

syringes, and detailed numerical records 

regarding the total number of examined syringes 

were not generated within standard laboratory 

documentation. Nevertheless, the temporal 

association between the rise and decline of cases 

and the withdrawal of the contaminated arterial 

blood-gas syringes, together with the detection of 

S. maltophilia in unopened syringes, provides 

strong epidemiological support for the identified 

source of the outbreak. 

CONCLUSION 

This single-center investigation identified a 

healthcare-associated outbreak of S. maltophilia 

linked to commercially manufactured blood-gas 

syringes. The detection of the pathogen in 

unopened syringes, together with the immediate 

decline in cases following their withdrawal, 

underscores the importance of accurate source 

identification and product surveillance in outbreak 

management. Our findings, along with concurrent 

national reports, indicate a broader risk associated 

with invasive medical devices that are expected to 

be sterile. This reinforces the need for 

strengthened manufacturing quality-control 

processes and centralized reporting mechanisms 

to ensure timely recognition of device-related 

contamination events. Early multidisciplinary 

collaboration, prompt environmental investigation, 

and effective communication with health 

authorities were critical to the successful 

containment of the outbreak. 
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