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Supplementary Text S1
We developed a compartmental, stochastic model simulating the transmission of ESBL-PE in a ten-bedded ICU initially free of those bacteria, after the admission at time t=0 of a single carrier. 
The hands of six HCWs , initially uncontaminated (Sh), can become transiently contaminated (Ch) after the contact with a colonized patient. They return to the uncontaminated state either by performing hand hygiene or after an exponentially distributed waiting time with a mean duration of one hour. We assumed no difference between day and night shifts regarding patients’ probability of colonization and HCWs’ probability of contamination. We therefore kept the same HCW staff during the simulated period

Uncolonized patients may become colonized with ESBL-PE through contact with a contaminated HCW and they do not clear colonization before discharge. 
We hypothesized that the index patient received antibiotics at admission. Other patients of the ICU may or may not be on antibiotics at admission; during their stay they may be discontinued from or initiated with antibiotics. 

Thus, at each time t, each patient is in one of the following four states: uncolonized receiving antibiotics (Sp,a) or not (Sp,n), colonized receiving antibiotics (Cp,a) or not (Cp,n). A transition rate λi is attributed to each transition between states.   
Table 1 lists all transitions rates of our stochastic system. Simulations of the model were performed using Gillespie’s method 1. The C++ code of the model is available from the corresponding author.

Table 1 Transition rates for stochastic compartmental model
	Event
	Transition
	Rate

	Contamination of a HCW
	(Sh, Ch) ) (Sh-1, Ch+1)
	λ1=( βh,n·Cp,n+ βh,a·Cp,a) ·Sh

	Decontamination of a HCW
	(Ch, Sh) ) (Ch-1, Sh+1)
	λ2=µ·Ch

	Colonization of a patient not receiving antibiotics
	(Sp,n, Cp,n) (Sp,n-1, Cp,n+1)
	λ3=βp,n·Ch·Sp,n

	Colonization of a patient receiving antibiotics
	(Sp,a, Cp,a) (Sp,a-1,  Cp,a+1)
	λ4= βp,a·Ch·Sp,a

	Antibiotic treatment of an uncolonized patient
	(Sp,n, Sp,a) (Sp,n-1,  Sp,a+1)
	λ5=τ·Sp,n

	Antibiotic treatment of a colonized patient
	(Cp,n, Cp,a) (Cp,n-1,  Cp,a+1)
	λ6= τ·Cp,n

	Discontinuation of antibiotic treatment in an uncolonized patient
	
(Sp,a, Sp,n) (Sp,a-1,  Sp,n+1)
	λ7=θS·Sp,a

	Discontinuation of antibiotic treatment in a colonized patient
	(Cp,a, Cp,n) (Cp,a-1,  Cp,n+1)
	λ8= θC·Cp,a

	Discharge and admission of an uncolonized patient not receiving antibiotics
	(Sp,n, Sp,n) (Sp,n-1,  Sp,n+1)
	λ9=γS·Sp,n·(1-ψs)

	Discharge of an uncolonized patient not receiving antibiotics and admission of uncolonized patient receiving antibiotics
	(Sp,n, Sp,a) (Sp,n-1,  Sp,a+1)
	λ10=γS·Sp,n·ψs

	Discharge of an uncolonized patient receiving antibiotics and admission of uncolonized patient not receiving antibiotics
	(Sp,a, Sp,n) (Sp,a-1,  Sp,n+1)
	λ10= γS·Sp,a·(1-ψs)

	Discharge and admission of an uncolonized patient receiving antibiotics
	(Sp,a, Sp,a) (Sp,a-1,  Sp,a+1)
	λ11= γS·Sp,a·ψs

	Discharge of a colonized patient not receiving antibiotics and admission of uncolonized patient not receiving antibiotics
	(Cp,n, Sp,n) (Cp,n-1,  Sp,n+1)
	λ12= γC·Cp,n·(1-ψs)

	Discharge of a colonized patient not receiving antibiotics and admission of uncolonized patient receiving antibiotics
	(Cp,n, Sp,a) (Cp,n-1,  Sp,a+1)
	λ13= γC·Cp,n·ψs

	Discharge of a colonized patient receiving antibiotics and admission of uncolonized patient not receiving antibiotics
	(Cp,a, Sp,n) (Cp,a-1,  Sp,n+1)
	λ14= γC·Cp,a·(1-ψs)

	Discharge of a colonized patient receiving antibiotics and admission of uncolonized patient receiving antibiotics
	(Cp,a, Sp,a) (Cp,a-1,  Sp,a+1)
	λ15= γC·Cp,a·ψs



In the model, patients are admitted and discharged but bed occupancy is assumed to be 100% (the population of patient is constant).

The transmission parameter β depends on the rate of HCW visits followed by contacts with the patient (a), the probability of ESBL-PE bacteria transmission per infectious contact (b.,.), compliance with hand hygiene (pp and ph), and the cohorting level q. 
The cohorting level is the proportion of patients having a contact with a nurse that visited no other patient since last contact 2. Hand hygiene was assumed 100% effective.


	 

The time to decontamination for a contaminated HCW follows an exponential distribution of mean 1/μ0 in the total absence of hand hygiene or of mean 1/μ (μ>μ0) in the presence of hand hygiene, with μ:



The second term on the right hand side of the equation (after “”) indicates that the time to HCWs’ hand decontamination depends on the rate of hand hygiene opportunities (a), on the probability that hand hygiene is completed (pp and ph), and on the probability that transmission from a colonized patient to a HCW is successful (bh,n and bh,a). To sum up, the hands of HCWs are decontaminated whenever HCWs perform hand hygiene:
· before or after contact with an uncolonized patients,
· before or after contact with a colonized patient that failed in contaminating them, and
· after contact with a contaminated patient who successfully contaminated them.
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Supplementary Text S2
Sensitivity analysis 
1. Impact of progressing hand hygiene compliance 
We investigated a modified model, in which compliance with hand hygiene increased with time as a step function, from 55%/60% before/after contact at time 0 to 60%/65% at day 15, 65%/70% at day 30, 65%/70% at day 45 and finally 80/80% from day 60 on.

Results
When hand-hygiene compliance increased over time, the mean percentage of ESBL-PE acquisition among patients at 90 days was 1.29%, which is 50% inferior to the expected percentage of ESBL-PE acquisition in the absence of control measure (see Supplementary Table S4).This is however higher than the simulated percentages of ESBL-PE acquisition under increased compliance with hand-hygiene immediately after the start of the outbreak (from 0.24% to 0.76% of acquisitions) or increased cohorting level, but still more efficient than antibiotic restriction measures (1.74% of acquisitions at best). 

2. Time to decontamination independent of the number of  hand hygiene opportunities and compliance 
We also investigated a modified model, in which the time to decontamination of HCWs’ hands was independent of hand hygiene frequency and compliance: it was instead exponentially distributed with mean 1/µ0, as is previously hypothesized 1,2.


Results
When assuming that time to decontamination of HCWs’ hands was not dependent on the number of hand hygiene opportunities and compliance to hand hygiene, the mean percentage of ESBL-PE acquisition among patients at 90 days was 29.60%. Improving hand hygiene compliance to 80%/80% before/after contact remained the most effective intervention. However, improving hand hygiene compliance to 55%/80% before/after contact was less effective than implementing a cohorting level of 50%, unlike in our core analysis (see Supplementary Table S5).

3. Impact of the increased number of HCW visits 

We also ran a sensitivity analysis where the number of HCW visits associated with at least one contact was 160 per patient per day (instead of 81 at baseline).

Results
When the number of HCW visits was 160 per patient per day, the mean proportion of ESBL-PE acquisition in the absence of intervention was 10.55%. Improving hand hygiene compliance to 80%/80% before/after contact was the most effective intervention: it reduced the proportion of acquisitions by 94%. Implementing a cohorting level of 75% was the second most effective intervention, allowing a 92% reduction of the proportion of nosocomial acquisitions. Reducing antibiotic prevalence at admission reduced nosocomial acquisitions by 24% (and by 40% when associated to a decreased antibiotherapy duration). The results for all strategies are presented in Supplementary Table S6.
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Supplementary Text S3
Threshold analyses 






We ran a threshold analysis to assess how variations on  and  impact the relative effectiveness of interventions based on antibiotic restriction compared to those targeting hand hygiene compliance. Indeed, broad-spectrum antibiotics have been repeatedly associated with increased digestive concentration of ESBL-PEs, but their impact on ESBL-PE transmission dynamics is unknown and could vary between antibiotic classes. To that effect, we varied  (resp. ) between (resp. ) and 1 to reflect minimal to extremely important impact of antibiotics on patients’ susceptibility and transmission potential. 

Results


In Figure 1 we varied bp,a and bh,a and calculated the percentage of colonized patients under two interventions targeting antibiotic consumption and one intervention consisting in increasing hand hygiene compliance after contact to 80%. In Figure 2 we compared those percentages to establish when each of the two interventions based on antibiotic restriction dominates the intervention targeting hand hygiene compliance. In short, for high values of , i.e. high risk of acquisition in a patient receiving antibiotics and/or high probability of HCW’s hand contamination from a patient receiving antibiotics, reducing antibiotic prevalence at admission by 50% and antibiotherapy duration by 25% was more efficient than increasing hand hygiene compliance after contact to 80%. For very high values of , reducing antibiotic prevalence at admission by 50% alone also outperformed interventions increasing hand hygiene compliance after contact to 80%. However, interventions increasing hand hygiene compliance to 80%/80% before/after contact always outperformed interventions targeting antibiotic consumptions, for all values of bp,a and bh,a. (data not shown).
Figure legends
[bookmark: _Ref406587991]Figure 1. Mean percentage of acquired colonization among uncolonized patients admitted in the ICU in the 90 days following admission of the index case, for varying values of bp,a (probability of colonization for patients receiving antibiotics) and bh,a (probability of contamination of a HCW during a contact with a colonized patient receiving antibiotics)
under different control interventions: 
A) reduction of antibiotic prevalence at admission by 50%; 
B) reduction of antibiotic prevalence at admission by 50% and treatment duration by 25%; 
C) improvement of hand hygiene compliance after contact to 80%.
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[bookmark: _Ref408490943]Figure 2. Dominance zone of two interventions based on antibiotic restriction over an intervention targeting hand hygiene. Hatched black area: reduction of antibiotic prevalence at admission by 50% prevents more colonization events than improving hand hygiene compliance after contact to 80%. Plain grey area: reduction of antibiotic prevalence at admission by 50% and treatment duration by 25% prevents more colonization events than improving hand hygiene compliance after contact to 80%. 
[image: ]
Note.
bp,a-  probability of colonization for patients receiving antibiotics,
bh,a- probability of contamination of a HCW during a contact with a colonized patient receiving antibiotics,
rrcol-  relative risk of colonization of patients receiving antibiotics ,
rrcont- relative risk of HCW contamination from patient receiving antibiotics .






Supplementary Table S1. Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit when the number of HCWs contacts was set at 13.8 per patient per day (instead of 81). Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases. 
 
	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	0.09 (0.30)
	0
	91
	21

	1 intervention
	
	
	
	

	Cohorting 75%
	0.02 (0.14)
	75
	98
	20

	Hh 80%/80%
	0.02 (0.15)
	73
	97
	21

	Hh 55%/80%
	0.03 (0.16)
	67
	97
	21

	Cohorting 50%
	0.05 (0.21)
	45
	95
	22

	ATB prevalence and duration reduction
	0.07 (0.27)
	18
	92
	22

	ATB prevalence reduction
	0.09 (0.30)
	6
	90
	22

	2 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75%
	0.01 (0.07)
	93
	99
	22

	Hh 80%/80% + Cohorting 50%
	0.01 (0.08)
	92
	99
	21

	Hh 55%/80% + Cohorting 75%
	0.01 (0.10)
	89
	99
	21

	Hh 80%/80% + ATB prevalence and duration reduction
	0.02 (0.11)
	82
	98
	22

	Cohorting 75% + ATB prevalence and duration reduction
	0.02 (0.13)
	76
	98
	21

	Hh 80%/80% + ATB prevalence reduction
	0.02 (0.13)
	76
	97
	23

	Cohorting 75% + ATB prevalence reduction
	0.02 (0.14)
	73
	97
	22

	Hh 55%/80% + Cohorting 50%
	0.02 (0.15)
	72
	97
	21

	Cohorting 50% + ATB prevalence and duration reduction
	0.03 (0.17)
	65
	97
	21

	Hh 55%/80% + ATB prevalence reduction
	0.03 (0.18)
	60
	96
	21

	Cohorting 50% + ATB prevalence reduction
	0.03 (0.18)
	59
	96
	23

	Hh 55%/80% + ATB prevalence and duration reduction
	0.04 (0.19)
	58
	96
	22

	3 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.00 (0.06)
	95
	99
	20

	Hh 80%/80% + Cohorting 75% + ATB prevalence reduction
	0.01 (0.07)
	93
	99
	22

	Hh 55%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.01 (0.07)
	92
	99
	24

	Hh 55%/80% + Cohorting 75% + ATB prevalence reduction
	0.01 (0.09)
	89
	99
	22

	Hh 80%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.01 (0.11)
	86
	99
	21

	Hh 80%/80% + Cohorting 50% + ATB prevalence reduction
	0.01 (0.11)
	86
	98
	21

	Hh 55%/80% + Cohorting 50% + ATB prevalence reduction
	0.02 (0.12)
	80
	98
	23

	Hh 55%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.02 (0.14)
	73
	97
	20


Hh=Hand hygiene
ATB=Antibiotic



Supplementary Table S2. Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit when the baseline compliance with Hh was set to 20%/20% (instead of 55%/60%). Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases.  
	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	38.33 (17.28)
	0
	11
	1000

	1 intervention
	
	
	
	

	Hh 80%/80%
	0.24 (0.57)
	99
	80
	25

	Hh 55%/80%
	1.87 (2.99)
	95
	50
	29

	Cohorting 75%
	17.85 (12.74)
	86
	36
	57

	Cohorting 50%
	30.02 (15.60)
	53
	18
	897

	ATB prevalence and duration reduction
	34.11 (15.93)
	22
	12
	1000

	ATB prevalence reduction
	5.29 (6.37)
	11
	11
	1000

	2 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75%
	0.04 (0.19)
	100
	95
	22

	Hh 80%/80% + Cohorting 50%
	0.12 (0.36)
	100
	88
	24

	Hh 80%/80% + ATB prevalence and duration reduction
	0.16 (0.46)
	100
	86
	22

	Hh 80%/80% + ATB prevalence reduction
	0.20 (0.51)
	99
	82
	22

	Hh 55%/80% + Cohorting 75%
	0.25 (0.62)
	99
	80
	24

	Hh 55%/80% + Cohorting 50%
	0.65 (1.38)
	98
	66
	22

	Hh 55%/80% + ATB prevalence and duration reduction
	1.24 (2.05)
	97
	54
	29

	Hh 55%/80% + ATB prevalence reduction
	1.51 (2.43)
	96
	50
	33

	Cohorting 75% + ATB prevalence and duration reduction
	12.00 (10.45)
	92
	40
	40

	Cohorting 75% + ATB prevalence reduction
	14.15 (11.35)
	89
	36
	48

	Cohorting 50% + ATB prevalence and duration reduction
	3.25 (4.51)
	69
	23
	275

	Cohorting 50% + ATB prevalence reduction
	4.31 (5.39)
	63
	21
	388

	3 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.03 (0.16)
	100
	97
	21

	Hh 80%/80% + Cohorting 75% + ATB prevalence reduction
	0.04 (0.20)
	100
	95
	21

	Hh 80%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.07 (0.28)
	100
	92
	23

	Hh 80%/80% + Cohorting 50% + ATB prevalence reduction
	0.08 (0.29)
	100
	91
	21

	Hh 55%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.18 (0.50)
	100
	85
	22

	Hh 55%/80% + Cohorting 75% + ATB prevalence reduction
	0.23 (0.57)
	99
	80
	21

	Hh 55%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.46 (0.90)
	99
	68
	27

	Hh 55%/80% + Cohorting 50% + ATB prevalence reduction
	0.55 (1.08)
	99
	68
	27


Hh=Hand hygiene
ATB=Antibiotic




Supplementary Table S3. Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit when the mean length of stay of colonized patient is 7.5 (instead of 31). Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases.  
	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	0.34 (0.74)
	0
	74
	6

	1 intervention
	
	
	
	

	Hh 80%/80%
	0.06 (0.24)
	-83
	94
	5

	Cohorting 75%
	0.08 (0.29)
	-75
	91
	6

	Hh 55%/80%
	0.14 (0.41)
	-59
	87
	5

	Cohorting 50%
	0.18 (0.49)
	-46
	84
	6

	ATB prevalence and duration reduction
	0.25 (0.60)
	-24
	78
	6

	ATB prevalence reduction
	0.27 (0.62)
	-20
	78
	6

	2 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75%
	0.02 (0.12)
	-95
	98
	5

	Hh 55%/80% + Cohorting 75%
	0.03 (0.15)
	-93
	97
	5

	Hh 80%/80% + Cohorting 50%
	0.03 (0.15)
	-91
	96
	5

	Hh 80%/80% + ATB prevalence and duration reduction
	0.04 (0.19)
	-87
	95
	5

	Cohorting 75% + ATB prevalence and duration reduction
	0.05 (0.21)
	-85
	94
	5

	Hh 80%/80% + ATB prevalence reduction
	0.05 (0.22)
	-85
	94
	5

	Cohorting 75% + ATB prevalence reduction
	0.06 (0.22)
	-83
	94
	6

	Hh 55%/80% + Cohorting 50%
	0.06 (0.25)
	-82
	94
	5

	Hh 55%/80% + ATB prevalence and duration reduction
	0.11 (0.33)
	-67
	88
	5

	Hh 55%/80% + ATB prevalence reduction
	0.12 (0.35)
	-65
	88
	6

	Cohorting 50% + ATB prevalence reduction
	0.12 (0.38)
	-63
	88
	5

	Cohorting 50% + ATB prevalence and duration reduction
	0.13 (0.41)
	-62
	88
	5

	3 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75% + ATB prevalence reduction
	0.01 (0.09)
	-97
	99
	5

	Hh 80%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.01 (0.11)
	-96
	98
	5

	Hh 80%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.02 (0.11)
	-95
	98
	5

	Hh 80%/80% + Cohorting 50% + ATB prevalence reduction
	0.02 (0.13)
	-93
	97
	5

	Hh 55%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.03 (0.15)
	-92
	97
	5

	Hh 55%/80% + Cohorting 75% + ATB prevalence reduction
	0.03 (0.16)
	-91
	96
	5

	Hh 55%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.05 (0.21)
	-84
	94
	5

	Hh 55%/80% + Cohorting 50% + ATB prevalence reduction
	0.07 (0.27)
	-80
	93
	6


Hh=Hand hygiene
ATB=Antibiotic




Supplementary Table S4. Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit. Here, hand-hygiene compliance parameters pp and ph increase with time as follows: from 55%/60% before/after contact at time 0 to 60%/65% at day 15, 65%/70% at day 30, 65%/70% at day 45 and finally 80/80% from day 60 on. Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases.  
	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	2.60 (3.85)
	0
	43
	35

	1 intervention
	
	
	
	

	Cohorting 75%
	0.28 (0.66)
	-89
	79
	21

	Cohorting 50%
	0.76 (1.50)
	-71
	62
	28

	Progressive Hh
	1.29 (1.84)
	-50
	46
	33

	ATB prevalence and duration reduction
	1.74 (2.72)
	-33
	48
	34

	ATB prevalence reduction
	2.00 (3.12)
	-23
	47
	32

	2 interventions
	
	
	
	

	Progressive Hh + Cohorting 75%
	0.22 (0.51)
	-92
	80
	22

	Cohorting 75% + ATB prevalence and duration reduction
	0.23 (0.55)
	-91
	80
	24

	Cohorting 75% + ATB prevalence reduction
	0.27 (0.63)
	-90
	78
	25

	Cohorting 50% + ATB prevalence and duration reduction
	0.49 (0.99)
	-81
	69
	25

	Progressive Hh + Cohorting 50%
	0.50 (0.93)
	-81
	66
	27

	Cohorting 50% + ATB prevalence reduction
	0.73 (1.35)
	-72
	64
	25

	Progressive Hh + ATB prevalence and duration reduction
	0.87 (1.31)
	-67
	53
	30

	Progressive Hh + ATB prevalence reduction
	1.05 (1.61)
	-60
	50
	31

	3 interventions
	
	
	
	

	Progressive Hh + Cohorting 75% + ATB prevalence and duration reduction
	0.15 (0.41)
	-94
	85
	21

	Progressive Hh + Cohorting 75% + ATB prevalence reduction
	0.16 (0.43)
	-94
	84
	23

	Progressive Hh + Cohorting 50% + ATB prevalence and duration reduction
	0.37 (0.73)
	-86
	71
	25

	Progressive Hh + Cohorting 50% + ATB prevalence reduction
	0.40 (0.82)
	-84
	71
	24

	Hh=Hand hygiene

ATB=Antibiotic
	
	
	
	










Supplementary Table S5. Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit. Here, time to decontamination of HCWs’ hands was exponentially distributed with mean 1/µ0 (whereas in the main model, time to decontamination of HCWs’ hands was dependent on the number of hand hygiene opportunities and compliance to hand hygiene). Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases.  
	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	29.60 (15.86)
	0
	14
	1000

	1 intervention
	
	
	
	

	Hh 80%/80%
	12.23 (10.25)
	90
	42
	42

	Cohorting 75%
	13.85 (11.73)
	88
	39
	45

	Cohorting 50%
	23.19 (13.84)
	59
	23
	331

	Hh 55%/80%
	25.62 (14.45)
	53
	22
	354

	ATB prevalence and duration reduction
	3.10 (4.34)
	22
	16
	1000

	ATB prevalence reduction
	3.66 (4.67)
	13
	14
	1000

	2 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75%
	0.31 (0.73)
	99
	77
	24

	Hh 80%/80% + Cohorting 50%
	1.06 (1.74)
	96
	57
	30

	Hh 55%/80% + Cohorting 75%
	1.26 (2.09)
	96
	54
	30

	Hh 80%/80% + ATB prevalence and duration reduction
	10.66 (9.89)
	93
	47
	33

	Cohorting 75% + ATB prevalence and duration reduction
	2.10 (3.20)
	92
	42
	34

	Hh 80%/80% + ATB prevalence reduction
	2.38 (3.37)
	92
	42
	36

	Cohorting 75% + ATB prevalence reduction
	2.49 (3.57)
	90
	40
	38

	Hh 55%/80% + Cohorting 50%
	2.98 (4.03)
	87
	39
	39

	Cohorting 50% + ATB prevalence and duration reduction
	3.91 (5.25)
	72
	27
	107

	Hh 55%/80% + ATB prevalence and duration reduction
	8.16 (8.12)
	69
	27
	139

	Cohorting 50% + ATB prevalence reduction
	9.12 (8.70)
	66
	25
	149

	Hh 55%/80% + ATB prevalence reduction
	9.98 (9.10)
	64
	26
	167

	3 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.27 (0.65)
	99
	79
	24

	Hh 80%/80% + Cohorting 75% + ATB prevalence reduction
	0.35 (0.80)
	99
	76
	26

	Hh 80%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.67 (1.30)
	98
	65
	22

	Hh 80%/80% + Cohorting 50% + ATB prevalence reduction
	0.82 (1.51)
	97
	61
	26

	Hh 55%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.85 (1.50)
	97
	60
	27

	Hh 55%/80% + Cohorting 75% + ATB prevalence reduction
	1.14 (2.03)
	96
	56
	30

	Hh 55%/80% + Cohorting 50% + ATB prevalence and duration reduction
	2.57 (3.53)
	91
	40
	40

	Hh 55%/80% + Cohorting 50% + ATB prevalence reduction
	3.19 (4.33)
	89
	43
	43


Hh=hand hygiene
ATB=Antibiotic




[bookmark: _GoBack]Supplementary Table S6 Outputs of the stochastic transmission model of an ESBL-producing Enterobacteriaceae after the introduction of one index case in a ten-bedded intensive care unit when the number of HCWs contacts was set at 160 per patient per day (instead of 81). Each control strategy is simulated 1000 times. Control strategies, grouped by number of interventions involved, are ranked by decreasing effectiveness in preventing nosocomial cases.  

	
	Acquired colonization among uncolonized patients admitted within 90 days after admission of the index case 
	Simulations with 0 nosocomial acquisition 
(%)
	Median persistence time of ESBL-PE in the ICU (days)

	Control strategy
	Mean percentage (SD)
	Reduction from base case (%)
	
	

	Base case
Hh 55%/60% ; No cohorting;
56% of patients on antibiotics at ICU admission
	10.55 (10.17)
	0
	25
	154

	1 intervention
	
	
	
	

	Hh 80%/80%
	0.60 (1.15)
	94
	66
	25

	Cohorting 75%
	0.80 (1.42)
	92
	60
	25

	Hh 55%/80%
	2.45 (3.61)
	77
	45
	35

	Cohorting 50%
	2.70 (3.91)
	74
	45
	33

	ATB prevalence and duration reduction
	6.36 (7.31)
	40
	33
	60

	ATB prevalence reduction
	8.07 (8.71)
	24
	30
	84

	2 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75%
	0.11 (0.35)
	99
	90
	22

	Hh 80%/80% + Cohorting 50%
	0.22 (0.53)
	98
	82
	22

	Hh 55%/80% + Cohorting 75%
	0.28 (0.65)
	97
	78
	22

	Hh 80%/80% + ATB prevalence and duration reduction
	0.48 (1.00)
	95
	70
	25

	Hh 80%/80% + ATB prevalence reduction
	0.51 (0.99)
	95
	68
	26

	Cohorting 75% + ATB prevalence and duration reduction
	0.68 (1.34)
	94
	65
	28

	Hh 55%/80% + Cohorting 50%
	0.70 (1.41)
	93
	66
	24

	Cohorting 75% + ATB prevalence reduction
	0.74 (1.36)
	93
	62
	26

	Cohorting 50% + ATB prevalence and duration reduction
	1.64 (2.64)
	84
	48
	30

	Hh 55%/80% + ATB prevalence and duration reduction
	1.65 (2.63)
	84
	50
	31

	Hh 55%/80% + ATB prevalence reduction
	1.95 (3.10)
	82
	48
	33

	Cohorting 50% + ATB prevalence reduction
	2.43 (3.65)
	77
	46
	32

	3 interventions
	
	
	
	

	Hh 80%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.08 (0.27)
	99
	90
	23

	Hh 80%/80% + Cohorting 75% + ATB prevalence reduction
	0.10 (0.31)
	99
	90
	23

	Hh 80%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.16 (0.48)
	98
	86
	23

	Hh 55%/80% + Cohorting 75% + ATB prevalence and duration reduction
	0.20 (0.49)
	98
	81
	24

	Hh 80%/80% + Cohorting 50% + ATB prevalence reduction
	0.24 (0.58)
	98
	80
	23

	Hh 55%/80% + Cohorting 75% + ATB prevalence reduction
	0.29 (0.69)
	97
	78
	23

	Hh 55%/80% + Cohorting 50% + ATB prevalence and duration reduction
	0.53 (1.10)
	95
	68
	27

	Hh 55%/80% + Cohorting 50% + ATB prevalence reduction
	0.66 (1.28)
	94
	64
	25


Hh=Hand hygiene
ATB=Antibiotic
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