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Background



Background

• Environmental contamination contributes to HAI with MRSA,
VRE, Acinetobacter spp., Norovirus and C. difficile.

• Surface disinfection practices currently not effective in
eliminating environmental contamination.

• Inadequate terminal cleaning/disinfection of rooms occupied
by patients with MDRM increased risk for next patients of
acquiring these organisms.

Otter et al. , 2011; 32:687–699

Carling et al., 2013; 34:507–513

Russotto et al., 2015; 3:54
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Background

• Frequent environmental contamination ⇨ MRSA, VRE, A. baumannii, CDI

• Microbial persistence in the environment ⇨MRSA, VRE, A. baumannii, CDI

• Transmission directly or via hands of HCWs ⇨MRSA, VRE, A. baumannii, 

CDI

• Housing in a room previously occupied by a patient with relevant pathogen risk 

factor for contamination/infection⇨MRSA, VRE, CDI 

• Improved surface cleaning/disinfection reduces incidence of 

contamination/infection⇨ MRSA, VRE, CDI





Objectives

• Contamination of

 patients‘ close and distant areas

 healthcare associated pathogens, including MDRM

 HCWs‘ hands

• Potential transmission events?



Methods



Sampling sites

• Vicinity of patients: bedrail, bedframe, beside tables, clamps 

for urine-bags, drug perfusors, stethoscope, bedside monitors

• Not in the vicinity of patients: computers, mobile phones, 

lavatory, aseptic working benches



Results



Results

Among 523 samples:

• Gram-positive bacteria most commonly identified (67.8%). 

• Enterococcus spp. being the most prevalent species (70% 

vancomycin sensitive and 30% resistant). 

• 64% of S. aureus were classified as MRSA.



Results

High contamination rate despite routine disinfection!



Results
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Results

Ward Pathogen Culture sitesa Room PFGE type

B Enterococcus faecium Nose, lavatory 4 II

C Serratia marcescens Throat, hand sample 1 II

C Escherichia coli BALb, bedside table 2 III

D Enterococcus faecium (VRE) Forehead, stethoscope, bedrail 1 I

D Enterococcus faecalis CVCb, bedside monitor 2 V

D MRSA Hand, mobile telephone CA III

F Serratia marcescens Tracheal secretion, patient chart 1 I

F Enterococcus faecium Drain tip, bedframe, bedside monitor 1 VI

PFGE, pulsed-field gel electrophoresis; CVC, central venous catheter; BAL, bronchoalveolar lavage; VRE, vancomycin-resistant enterococci; MRSA, 

methicillin-resistant Staphylococcus aureus; CA, corridor area
a Patient, environment and hand isolates
b Isolates of patients who had left the ward two weeks prior to sampling

similarity among isolates substantiated transmission of pathogens



Results

• Identical strains among patients, environment and hand isolates.

• Identical strains in environmental samples from different rooms.

• Identical strains from patients discharged 2 weeks prior to the 

sampling.



Discussion

• MDRM in patient distant areas ⇨ extended cleaning and 

disinfection procedures towards patient distant zones is 

indicated?

• 7 transmissions from patients to environment or HCW hands 

or vice versa potentially occurred.

• Concern about potential role of contamination as a reservoir 

for nosocomial pathogens/resistant species ⇨ development of 

ICU-acquired colonization and infections.



Discussion

• Low adherence to local infection control guidelines?

• Formation of biofilms on surfaces ? 

• Resistance against disinfectants ?

• Data reflect a common setting without failures in infection 

prevention?



Conclusion

Extensive contamination of inanimate surfaces in several ICUs with nosocomial 

pathogens/MDRM.

Positive sampling sites were not limited to the patient close environment. 

Patients’ microbial footprint might not be eliminated in the hospital 

surrounding.

Increased frequency and/or an extension of surface disinfection with direct 

impact of the onset of HCAI?

Survey emphasizes urgent need to assess whether level of patient distant 

contamination influences the onset of HCAI.  



Infection Prevention – quo vadis?

• Away from„one size fits all“ towards „tailored 

interventions“

 Standard Precautions

 Transmission-Based Precautions

• Implementation of multimodal strategies

 Behavioural and psychological frameworks

• Novel methods in IPC?

 Antimicrobial surfaces



Thank you for your attention!


