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Intensive care units (ICUs) are high-risk areas for transmission of antibiotic-resistant bacteria, mainly methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant Enterococcus (VRE) (1). Effort to control these organisms include contact precautions (CPs), being first recommended by the Centers for Disease Control and Prevention in 1970 (2). However, bacterial infections still occur, such as those caused by MRSA, the most common pathogen in catheter-associated infections (3), and VRE, which has been reported with increased prevalence in the world (4). In fact, there is little evidence to support the effectiveness of CP in the prevention of some bacterial infections, such as MRSA and VRE infections (5–8). In addition, reports suggesting that CPs prevent MRSA or VRE infections are in the context of outbreaks rather than endemics, the latter being a key concern for hospitals (8). Thus, there are limited controlled data demonstrating screening and CP to prevent MRSA and VRE infections in an endemic setting. Our study aimed to determine the impact of CP on the incidence of MRSA and VRE bacteremia before and after discontinuing these interventions in endemic settings.

Methods

The setting was a tertiary-care hospital in Rio de Janeiro, Brazil, with 60 hospital beds divided into six ICUs in the same hospital. All sites have medical, surgical, and transplantation units. The study lasted for 18 months from December 2020 to May 2022, and it was divided into two phases: phase 1 (December 2020–August 2021) was used as a control, where all patients were weekly active to surveillance for MRSA and VRE carried out through nasal and rectal swabs and remained under CP (use of gloves and gowns by the staff, single rooms, and exclusive blood pressure devices and stethoscopes, but without an exclusive team per patient) until discharged. Next, phase 2 (September 2021–May 2022) followed without these interventions, where the patients could leave the isolation rooms, did not have exclusive devices, and were examined by the health team only with hand hygiene (without the use of gloves and gowns). No significant changes in patients’ health status, hospital infrastructure, or infection prevention techniques occurred at any of the sites during the study period.

Bacteria obtained from bloodstream infections in the ICUs were subjected to BD Phoenix™ (BD, Sao Paolo, Brazil) equipment for species identification and antibiotic susceptibility profile. Those identified as S. aureus and Enterococcus spp. had their minimum inhibitory concentration determined for cefoxitin and vancomycin, respectively, according to the Clinical and Laboratory Standards Institute guidelines (9). The incidence of MRSA and VRE bacteremia in all ICUs was determined monthly.

Descriptive statistics were calculated using counts, percentages, and proportions. The bacteremia rates during the phases were compared for the statistically significant difference using the Mantel–Haenszel test. The rates were calculated using Epi Info software (Centers for Disease Control and Prevention, Atlanta, GA, USA) and expressed as odds ratio (OR). The statistical significance was determined as P ≤ 0.05.

Results

The present study observed the occurrence of MRSA and VRE bacteremia in a tertiary hospital in Rio de Janeiro, over 23,578 patient days in a period of 18 months (Table 1).

 


Table 1. Rates of MRSA and VRE bacteremia before (phase 1) and after (phase 2) discontinuation of contact precautions


	Organisms
	Phases
	No. of bacteremia
	No. of patient days
	No. bacteremia per 1,000 patient days
	P





	Total
	Phase 1
	33
	11,425
	2.88
	0.24



	Phase 2
	26
	12,153
	2.13



	MRSA
	Phase 1
	7
	
	0.61
	0.88



	Phase 2
	8
	0.65



	VRE
	Phase 1
	26
	2.27
	0.15



	Phase 2
	18
	1.48





The study was divided into two phases lasting 9 months each: in phase 1, CPs were applied to patients (n = 11,425), while in phase 2 there were no such precautions (n = 12,153). During the 18-month period, there were 59 cases of MRSA and VRE bacteremia, 33 in phase 1 and 26 in phase 2, corresponding to incidences of 2.88 and 2.13 per 1,000 patient-days, respectively (OR: 1.35; 95% confidence interval [CI]: 0.19 – 0.32; P = 0.24). The incidence rate of MRSA in phase 1 was 0.61 per 1,000 patient-days and 0.65 per 1,000 patient-days in phase 2 (OR: 0.93; 95% CI: 0.04 – 0.10; P = 0.88). The incidence rate of VRE in phase 1 was 2.27 per 1,000 patient-days and 1.48 per 1,000 patient-days (OR: 1.5; 95% CI: 0.14 – 0.25; P = 0.15). The difference in incidence during the two phases, both for the total number of bacteremia and for bacteremia caused by MRSA or VRE, was not statistically significant (P > 0.05) (Table 1).

Discussion

Several studies have been rethinking active surveillance and CP for patients colonized or infected with MRSA or VRE (5, 6). Concordantly, this study observed that discontinuing active surveillance and CP for MRSA and VRE has not increased bacteremia, particularly in a non-outbreak setting. Although the use of decolonization protocols can reduce the incidence of MRSA bloodstream infections in burn cases (10), this is not universal (5). Drum et al. (5) also found no differences in MRSA infection rates in burn patients after discontinuing active surveillance. They even observed lower rates than those found here, considering acute care unit patients (5). Another aspect considering CP is that the application of these interventions can cause harm to patients and unintended consequences (delays in transfer, prolongation of hospital discharge, lower satisfaction with healthcare) (8, 11, 12). Some hypotheses could explain our results: CPs are not effective at preventing endemic MRSA and VRE, therefore discontinuation of CPs does not change the rates of these infections; there is low healthcare worker compliance to CPs; and there is low transmission of endemic infections (12). We also identified some limitations in our study. Firstly, there were a small number of data points (incidence rates only); secondly, the 9-month follow-up period was short, and thus, may not have been sufficient to observe long-term impacts; thirdly, only a single center was involved; and fourthly, there is a lack of molecular epidemiological data. So, in conclusion, despite these limitations, our results are in agreement with several other studies that point out that the use of CP practices is not crucial to reducing the incidence of infections caused by MRSA and VRE.

Acknowledgments

We thank Fabiano R. Oliveira and Yago M. C. Cabral for administrative support.

Conflict of interest and funding

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and publication of this article. The author(s) received no financial support for the research, authorship, and publication of this article.

Ethics approval

Ethics approval was not required.

References


	1. 	Huskins WC, Huckabee CM, O’Grady NP, Murray P, Kopetskie H, Zimmer L, et al. Intervention to reduce transmission of resistant bacteria in intensive care. N Engl J Med 2011; 364(15): 1407–18. doi: 10.1056/NEJMoa1000373

	2. 	Siegel JD, Rhinehart E, Jackson M, Chiarello L. The Healthcare Infection Control Practices Advisory Committee. Guideline for isolation precautions: preventing transmission of infectious agents in health care setting, 2007. Available from: https://www.cdc.gov/infectioncontrol/guidelines/isolation/index.html [cited 22 July 2022].

	3. 	Gebreselassie HM, Kaspar T, Droz S, Marschall J. Low yield of methicillin-resistant Staphylococcus aureus screening in hemodialysis patients: 10 years’ experience. Infect Control Hosp Epidemiol 2015; 36(9): 1046. doi: 10.1017/ice.2015.117

	4. 	Willems RJL, Top J, van Santen M, Robinson DA, Coque TM, Baquero F, et al. Global spread of vancomycin-resistant Enterococcus faecium from distinct nosocomial genetic complex. Emerg Infect Dis 2005; 11(6): 821–8. doi: 10.3201/1106.041204

	5. 	Drum BE, Collinsworth K, Arnoldo BD, Sreeramoju PV. Hospital-onset bloodstream infection rates after discontinuing active surveillance cultures for methicillin-resistant Staphylococcus aureus in a regional burn center. Infect Control Hosp Epidemiol 2017; 38(3): 371–2. doi: 10.1017/ice.2016.280

	6. 	Derde LPG, Cooper BS, Goossens H, Malhotra-Kumar S, Willems RJL, Gniadkowski M, et al. Interventions to reduce colonisation and transmission of antimicrobial-resistant bacteria in intensive care units: an interrupted time series study and cluster randomised trial. Lancet Infect Dis 2014; 14(1): 31–9. doi: 10.1016/S1473-3099(13)70295-0

	7. 	Harris AD, Pineles L, Belton B, Johnson JK, Shardel M, Loeb M. Universal glove and gown use and acquisition of antibiotic-resistant bacteria in the ICU: a randomized trial. JAMA 2013; 310(15): 1571–80. doi: 10.1001/jama.2013.277815

	8. 	Morgan DJ, Wenzel RP, Bearman G. Contact precautions for endemic MRSA and VRE: time to retire legal mandates. JAMA 2017; 318(4): 329–30. doi: 10.1001/jama.2017.7419

	9. 	Clinical and Laboratory Standards Institute. M100-S15. Performance standards for antimicrobial susceptibility testing, 15th Informational Supplement. Wayne, PA: CLSI; 2005.

	10. 	Johnson AT, Nygaard RM, Cohen EM, Fey RM, Wagner AL. The impact of a universal decolonization protocol on hospital-acquired methicillin-resistant Staphylococcus aureus in a burn population. J Burn Care Res 2016; 37(6): e525–30. doi: 10.1097/BCR.0000000000000301

	11. 	Shenoy ES, Lee H, Hou T, Ware W, Ryan EE, Hooper DC, et al. The impact of methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant Enterococcus (VRE) flags on hospital operations. Infect Control Hosp Epidemiol 2016; 37(7): 782–90. doi: 10.1017/ice.2016.54

	12. 	Marra AR, Edmond MB, Schweizer ML, Ryan GW, Diekema DJ. Discontinuing contact precautions for multidrug-resistant organisms: a systematic literature review and meta-analysis. Am J Infect Control 2018; 46: 333–40. doi: 10.1016/j.ajic.2017.08.031



*Sergio M. Morgado
Laboratory of Molecular Genetics of Microorganisms, Oswaldo
Cruz Foundation, Av. Brasil 4365,
21040-360, Rio de Janeiro, RJ, Brazil
Email: sergiomm0509@gmail.com; sergio.morgado@ioc.fiocruz.br

OPS/CoverDesign.jpg
International Journal of
INFECTION CONTROL

Elimination of routine screening and contact precautions
for endemic methicillin-resistant Staphylococcus aureus
and vancomycin-resistant Enterococcus bacterel

a retrospective study in intensive care units in Brazi

Bianca B.P. Santos, Lorena P.S. Lima, Luana M. Correa,
dnanao Assumpgao, Oliveira, Priscilla M. Monteiro,

2023
Volume 19





