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A systematic review of the literature was performed to answer the following question: Is terminal disinfection of a patient room necessary after discharge, transfer or death of a patient/client when that person is infected with or carries an ESBL-E. coli?

P: 	Patients/clients in health care facilities who are infected with or carrier of ESBL-E. coli and are nursed in a multiple occupancy room.
I: 	Terminal disinfection of the entire patient room after the patient is discharged or transferred or died.
C: 	No or partial (sanitation and direct patient environment) disinfection of the patient room after the patient is discharged or transferred or died.
O: 	Transmission of ESBL-E. coli to roommates during hospital stay or patients occupying the same bed/room after discharge of the ESBL-E. coli-positive patient; or identical ESBL-E. coli isolate found in the patient room.

Relevant outcome measures
The guideline development group defined transmission of ESBL-E. coli to roommates during hospital stay or patients occupying the same bed/room after discharge of the ESBL-E. coli-positive patient as a critical outcome measure for decision making; and environmental contamination of high contact surfaces as an important outcome measure for decision making.
A priori, the GDG did not define the outcome measures listed above but used the definitions used in the studies. The GDG defined the GRADE-standard limit of 25% difference for dichotomous outcomes (RR < 0.8 or > 1.25), and 10% for continuous outcomes as a minimal clinically (patient) important difference.

Search and select
The databases Medline (via OVID), Embase (via Embase.com), Web of Science, and Cinahl, were searched with relevant search terms until 22 August 2022. The detailed search strategy is depicted below. The systematic literature search resulted in 436 hits. Studies were selected based on the following criteria: systematic review and randomized controlled trials and comparative observational studies answering the search question. None of the studies fulfilled the selection criteria, thus no studies were selected for the literature summary.

[bookmark: _Toc188447820]Summary of literature
It was not possible to provide a summary of literature, because no studies were found that fulfilled the PICO-criteria.

Conclusions
No conclusions could be drawn because of the absence of relevant comparative studies.

[bookmark: _Toc188447821]Considerations – From Evidence to Recommendation
Pros and Cons of the intervention and quality of evidence
No comparative studies were found that specifically examine terminal disinfection and cleaning of patient rooms and sanitation facilities for ESBL-producing E. coli positive patients.

Occurrence and survival of Enterobacterales in the patient environment
In the environment of patients colonized with multidrug-resistant Gram-negative rods, 4.9% of environmental cultures yielded the same isolate, compared to 24.7% of cultures in the environment of patients colonized with resistant Gram-positive bacteria (1). Specifically, for multidrug-resistant E. coli, 4.4% of environmental cultures were positive. This study did not assess the impact of cleaning and/or disinfection. Gram-negative bacteria, including E. coli, can survive for prolonged periods in the environment, especially in moist conditions (2).

Transmission of ESBL-E via patient rooms
The association between staying in a room previously occupied by an ESBL-E positive patient and the subsequent acquisition of the bacteria has been investigated in several studies. In a small prospective observational ICU study (3), no statistically significant difference was found in ESBL-E acquisition when comparing rooms previously occupied by ESBL-E positive versus negative patients (16% vs. 10% - OR 1.5, 95% CI 0.6-3.5). In this study, disinfection was performed after patient discharge, but no molecular typing was done.
In a large observational ICU study (4), staying in a room previously occupied by an ESBL-E colonized patient was not associated with an increased risk of ESBL-E acquisition after adjusting for confounders (OR 1.39, 95% CI 0.94-2.08). Despite cleaning and disinfection with a quaternary disinfectant after patient discharge, molecular typing showed that 18% of patients who acquired ESBL-E had an isolate related to the previous patient’s isolate.

ESBL-E and terminal disinfection
There are limited observational studies on the effect of terminal disinfection for ESBL-E. Two 'before-after' studies examined the impact of cleaning/disinfection as part of an infection prevention bundle on the incidence of nosocomial ESBL-E infections (5, 6). A bundle that included terminal disinfection with hydrogen peroxide vapor resulted in a 36% reduction in nosocomial ESBL-E infections (5). In the second study (6), a slight increase in nosocomial ESBL-E colonization was observed, despite a concurrent rise in community-acquired ESBL-E cases (6).

ESBL-E. coli and terminal disinfection
In the Netherlands, 5-10% of the population carries ESBL-E, of which 75% is ESBL-producing E. coli (7). This makes nosocomial transmission harder to detect, requiring additional whole-genome sequencing for typing. It remains unclear whether ESBL-E. coli outbreaks are being missed or if they rarely occur.
Eliminating terminal disinfection specifically for ESBL-E. coli could significantly reduce workload, considering the high prevalence in the general population (7). The SoM study (7) found that transmission of ESBL-E. coli to roommates occurred less frequently compared to ESBL-K. pneumoniae. However, in absolute numbers, ESBL-E. coli transmission accounted for 62% (95% CI 48-75) of all transmissions.
Species-specific recommendations for ESBL-E. coli should be made with caution, as these strains can contribute to the spread of ESBL-carrying plasmids (8).

Values and preferences of patients (and caregivers)
Patients and their caregivers prioritize the prevention of nosocomial acquisition of ESBL-E. coli. In multi-bed rooms, terminal disinfection imposes a 35% higher burden on remaining roommates than cleaning alone, due to the use of disinfectants.

Costs
Terminal disinfection can reduce healthcare costs by preventing nosocomial ESBL-E. coli acquisition, as it may negate the need for additional infection control measures and allow for more antimicrobial treatment options. However, terminal disinfection involves additional costs, including disinfectants, materials, personnel, and the indirect costs of longer unavailability of patient rooms.

Acceptability, Feasibility, and Implementation
The acceptability and feasibility of terminal disinfection after discharge, transfer, or death of an ESBL-E. coli positive patient have not been qualitatively or quantitatively studied. No objections are foreseen for implementing terminal disinfection for ESBL-E. coli, as this aligns with the current recommendation.

Sustainability
The use of disinfectants is often environmentally taxing. Therefore, it is essential to balance the environmental impact of using disinfectants for terminal disinfection as an infection prevention measure against the environmental impact of controlling an outbreak. To minimize environmental effects, only agents approved by the Ctgb or ECHA should be used and applied according to guidelines. See the Cleaning and Disinfection of Spaces guideline.

Recommendation
Rationale for the Recommendation
Terminal disinfection of patient rooms and sanitation after discharge, transfer, or death incurs costs, has environmental impacts, and may affect bed availability. ESBL-E. coli is the most common MDRO for which both terminal cleaning and terminal disinfection are currently applied.

No scientific evidence supports the notion that terminal cleaning alone is sufficient to prevent transmission of ESBL-E. coli. As such, there is no justification for de-implementing terminal disinfection of patient rooms and sanitation after the discharge, transfer, or death of an ESBL-E. coli positive patient.

No studies suggest deviating from the recommendation for terminal cleaning and disinfection of multi-bed patient rooms for ESBL-E. coli.
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Embase
	No.
	Query
	Results

	#13 
	#10 AND (#8 OR #9) OBS
	326

	#12 
	#7 AND #10 RCT
	17

	#11 
	#6 AND #10 SR
	10

	#10 
	#5 NOT ('conference abstract'/it OR 'editorial'/it OR 'letter'/it OR 'note'/it)
	465

	#9 
	'case control study'/de OR 'comparative study'/exp OR 'control group'/de OR 'controlled study'/de OR 'controlled clinical trial'/de OR 'crossover procedure'/de OR 'double blind procedure'/de OR 'phase 2 clinical trial'/de OR 'phase 3 clinical trial'/de OR 'phase 4 clinical trial'/de OR 'pretest posttest design'/de OR 'pretest posttest control group design'/de OR 'quasi experimental study'/de OR 'single blind procedure'/de OR 'triple blind procedure'/de OR (((control OR controlled) NEAR/6 trial):ti,ab,kw) OR (((control OR controlled) NEAR/6 (study OR studies)):ti,ab,kw) OR (((control OR controlled) NEAR/1 active):ti,ab,kw) OR 'open label*':ti,ab,kw OR (((double OR two OR three OR multi OR trial) NEAR/1 (arm OR arms)):ti,ab,kw) OR ((allocat* NEAR/10 (arm OR arms)):ti,ab,kw) OR placebo*:ti,ab,kw OR 'sham-control*':ti,ab,kw OR (((single OR double OR triple OR assessor) NEAR/1 (blind* OR masked)):ti,ab,kw) OR nonrandom*:ti,ab,kw OR 'non-random*':ti,ab,kw OR 'quasi-experiment*':ti,ab,kw OR crossover:ti,ab,kw OR 'cross over':ti,ab,kw OR 'parallel group*':ti,ab,kw OR 'factorial trial':ti,ab,kw OR ((phase NEAR/5 (study OR trial)):ti,ab,kw) OR ((case* NEAR/6 (matched OR control*)):ti,ab,kw) OR ((match* NEAR/6 (pair OR pairs OR cohort* OR control* OR group* OR healthy OR age OR sex OR gender OR patient* OR subject* OR participant*)):ti,ab,kw) OR ((propensity NEAR/6 (scor* OR match*)):ti,ab,kw) OR versus:ti OR vs:ti OR compar*:ti OR ((compar* NEAR/1 study):ti,ab,kw) OR (('major clinical study'/de OR 'clinical study'/de OR 'cohort analysis'/de OR 'observational study'/de OR 'cross-sectional study'/de OR 'multicenter study'/de OR 'correlational study'/de OR 'follow up'/de OR cohort*:ti,ab,kw OR 'follow up':ti,ab,kw OR followup:ti,ab,kw OR longitudinal*:ti,ab,kw OR prospective*:ti,ab,kw OR retrospective*:ti,ab,kw OR observational*:ti,ab,kw OR 'cross sectional*':ti,ab,kw OR cross?ectional*:ti,ab,kw OR multicent*:ti,ab,kw OR 'multi-cent*':ti,ab,kw OR consecutive*:ti,ab,kw) AND (group:ti,ab,kw OR groups:ti,ab,kw OR subgroup*:ti,ab,kw OR versus:ti,ab,kw OR vs:ti,ab,kw OR compar*:ti,ab,kw OR 'odds ratio*':ab OR 'relative odds':ab OR 'risk ratio*':ab OR 'relative risk*':ab OR 'rate ratio':ab OR aor:ab OR arr:ab OR rrr:ab OR ((('or' OR 'rr') NEAR/6 ci):ab)))
	13373820

	#8 
	'major clinical study'/de OR 'clinical study'/de OR 'case control study'/de OR 'family study'/de OR 'longitudinal study'/de OR 'retrospective study'/de OR 'prospective study'/de OR 'comparative study'/de OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR studies)):ab,ti) OR (('case control' NEAR/1 (study OR studies)):ab,ti) OR (('follow up' NEAR/1 (study OR studies)):ab,ti) OR (observational NEAR/1 (study OR studies)) OR ((epidemiologic NEAR/1 (study OR studies)):ab,ti) OR (('cross sectional' NEAR/1 (study OR studies)):ab,ti)
	6767914

	#7 
	'randomized controlled trial'/exp OR random*:ti,ab OR (((pragmatic OR practical) NEAR/1 'clinical trial*'):ti,ab) OR ((('non inferiority' OR noninferiority OR superiority OR equivalence) NEAR/3 trial*):ti,ab) OR rct:ti,ab,kw
	1839814

	#6 
	'meta analysis'/exp OR 'meta analysis (topic)'/exp OR metaanaly*:ti,ab OR 'meta analy*':ti,ab OR metanaly*:ti,ab OR 'systematic review'/de OR 'cochrane database of systematic reviews'/jt OR prisma:ti,ab OR prospero:ti,ab OR (((systemati* OR scoping OR umbrella OR 'structured literature') NEAR/3 (review* OR overview*)):ti,ab) OR ((systemic* NEAR/1 review*):ti,ab) OR (((systemati* OR literature OR database* OR 'data base*') NEAR/10 search*):ti,ab) OR (((structured OR comprehensive* OR systemic*) NEAR/3 search*):ti,ab) OR (((literature NEAR/3 review*):ti,ab) AND (search*:ti,ab OR database*:ti,ab OR 'data base*':ti,ab)) OR (('data extraction':ti,ab OR 'data source*':ti,ab) AND 'study selection':ti,ab) OR ('search strategy':ti,ab AND 'selection criteria':ti,ab) OR ('data source*':ti,ab AND 'data synthesis':ti,ab) OR medline:ab OR pubmed:ab OR embase:ab OR cochrane:ab OR (((critical OR rapid) NEAR/2 (review* OR overview* OR synthes*)):ti) OR ((((critical* OR rapid*) NEAR/3 (review* OR overview* OR synthes*)):ab) AND (search*:ab OR database*:ab OR 'data base*':ab)) OR metasynthes*:ti,ab OR 'meta synthes*':ti,ab
	733409

	#5 
	#2 AND #3 AND #4
	660

	#4 
	'health care facilities and services'/exp OR 'hospital patient'/exp OR hospital*:ti,ab,kw OR ((patient* NEAR/2 room*):ti,ab,kw)
	8423180

	#3 
	'infection prevention'/exp OR ((infection* NEAR/3 (prevention OR control)):ti,ab,kw) OR 'disinfection'/exp OR 'desinfection':ti,ab,kw OR 'desinfestation':ti,ab,kw OR 'disinfection':ti,ab,kw OR 'disinfestation':ti,ab,kw OR bundle*:ti,kw
	201449

	#2 
	'extended spectrum beta lactamase'/exp AND ('escherichia coli'/exp OR 'escherichia coli infection'/exp) OR 'extended spectrum beta lactamase producing escherichia coli'/exp OR ((('beta lactamase' OR 'extended spectrum' OR esbl) NEAR/6 coli):ti,ab,kw) OR 'esbl e':ti,ab,kw OR 'esbl pe':ti,ab,kw
	11036

	#1 
	(no AND nosocomial AND transmission AND under AND standard AND hygiene AND precautions AND short AND term AND contact AND patients AND in AND case AND of AND an AND unexpected AND esbl OR q&a) AND e. AND coli AND positive AND patient
	2




Ovid/Medline
	#
	Searches
	Results

	12
	5 and (8 or 9) OBS
	171

	11
	5 and 7 RCT
	16

	10
	5 and 6 SR
	5

	9
	Case-control Studies/ or clinical trial, phase ii/ or clinical trial, phase iii/ or clinical trial, phase iv/ or comparative study/ or control groups/ or controlled before-after studies/ or controlled clinical trial/ or double-blind method/ or historically controlled study/ or matched-pair analysis/ or single-blind method/ or (((control or controlled) adj6 (study or studies or trial)) or (compar* adj (study or studies)) or ((control or controlled) adj1 active) or "open label*" or ((double or two or three or multi or trial) adj (arm or arms)) or (allocat* adj10 (arm or arms)) or placebo* or "sham-control*" or ((single or double or triple or assessor) adj1 (blind* or masked)) or nonrandom* or "non-random*" or "quasi-experiment*" or "parallel group*" or "factorial trial" or "pretest posttest" or (phase adj5 (study or trial)) or (case* adj6 (matched or control*)) or (match* adj6 (pair or pairs or cohort* or control* or group* or healthy or age or sex or gender or patient* or subject* or participant*)) or (propensity adj6 (scor* or match*))).ti,ab,kf. or (confounding adj6 adjust*).ti,ab. or (versus or vs or compar*).ti. or ((exp cohort studies/ or epidemiologic studies/ or multicenter study/ or observational study/ or seroepidemiologic studies/ or (cohort* or 'follow up' or followup or longitudinal* or prospective* or retrospective* or observational* or multicent* or 'multi-cent*' or consecutive*).ti,ab,kf.) and ((group or groups or subgroup* or versus or vs or compar*).ti,ab,kf. or ('odds ratio*' or 'relative odds' or 'risk ratio*' or 'relative risk*' or aor or arr or rrr).ab. or (("OR" or "RR") adj6 CI).ab.))
	5230145

	8
	Epidemiologic studies/ or case control studies/ or exp cohort studies/ or Controlled Before-After Studies/ or Case control.tw. or cohort.tw. or Cohort analy$.tw. or (Follow up adj (study or studies)).tw. or (observational adj (study or studies)).tw. or Longitudinal.tw. or Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross sectional.tw. or Cross-sectional studies/ or historically controlled study/ or interrupted time series analysis/ [Onder exp cohort studies vallen ook longitudinale, prospectieve en retrospectieve studies]
	4228581

	7
	exp randomized controlled trial/ or randomized controlled trials as topic/ or random*.ti,ab. or rct?.ti,ab. or ((pragmatic or practical) adj "clinical trial*").ti,ab,kf. or ((non-inferiority or noninferiority or superiority or equivalence) adj3 trial*).ti,ab,kf.
	1539720

	6
	meta-analysis/ or meta-analysis as topic/ or (metaanaly* or meta-analy* or metanaly*).ti,ab,kf. or systematic review/ or cochrane.jw. or (prisma or prospero).ti,ab,kf. or ((systemati* or scoping or umbrella or "structured literature") adj3 (review* or overview*)).ti,ab,kf. or (systemic* adj1 review*).ti,ab,kf. or ((systemati* or literature or database* or data-base*) adj10 search*).ti,ab,kf. or ((structured or comprehensive* or systemic*) adj3 search*).ti,ab,kf. or ((literature adj3 review*) and (search* or database* or data-base*)).ti,ab,kf. or (("data extraction" or "data source*") and "study selection").ti,ab,kf. or ("search strategy" and "selection criteria").ti,ab,kf. or ("data source*" and "data synthesis").ti,ab,kf. or (medline or pubmed or embase or cochrane).ab. or ((critical or rapid) adj2 (review* or overview* or synthes*)).ti. or (((critical* or rapid*) adj3 (review* or overview* or synthes*)) and (search* or database* or data-base*)).ab. or (metasynthes* or meta-synthes*).ti,ab,kf.
	613173

	5
	4 not (letter/ or comment/ or editorial/)
	306

	4
	1 and 2 and 3
	309

	3
	exp Health Facilities/ or exp Long-term Care/ or hospital*.ti,ab,kf. or outpatient clinic*.ti,ab,kf. or (health adj3 facilit*).ti,ab,kf. or longterm care.ti,ab,kf. or long term care.ti,ab,kf. or (patient* adj2 room*).ti,ab,kw.
	2120617

	2
	exp Infection Control/ or exp Disinfection/ or (infection* adj3 (prevention or control)).ti,ab,kf. or desinfection*.ti,ab,kf. or desinfestation*.ti,ab,kf. or disinfection*.ti,ab,kf. or disinfestation*.ti,ab,kf. or bundle*.ti,kf.
	148531

	1
	(exp beta-Lactamases/ and Escherichia coli/) or ((beta lactamase or extended spectrum or esbl) adj6 coli).ti,ab,kf. or esbl e.ti,ab,kf. or esbl pe.ti,ab,kf.
	10008
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