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Objective

To explore the role of free provision of disinfectant wipes combined with bundle management in preventing Multi-Drug Resistant Organism (MDRO) infections in the Respiratory and Intensive Care Unit (RICU).





Methods

This study included patients admitted to the RICU between January 2022 and June 2023 (control group) and from July 2023 to June 2024 (intervention group), all of whom met the inclusion criteria. The control group received standard bundle management measures, while the intervention group received unlimited use of disinfectant wipes combined with bundle management. The MDRO discovery rates and hospital-acquired infection incidence rates were compared between the two groups to assess the impact of free disinfectant wipe provision on MDRO infection prevention in the RICU.





Results

There were no significant differences between the two groups in terms of patient age and baseline characteristics, except for Sex and the proportion of patients with chronic respiratory diseases. Notably, the MDRO discovery rate, MDRO infection rate, and hospital-acquired infection incidence were all significantly lower in the intervention group compared to the control group (MDRO discovery rate: 35.2% vs 45.9%, P<0.001; MDRO infection rate: 0.8% vs 3.5%, P = 0.003; hospital-acquired infection rate: 1.5% vs 3.52%, P=0.030). However, the intervention group had more percentage of patients receiving mechanical ventilation and longer ICU stay (P < 0.05). Furthermore, in-hospital mortality was lower in the intervention group (19.5% vs 13.5%, P < 0.05).





Conclusion

The combined intervention of unlimited use of disinfectant wipes with bundle management significantly reduced MDRO hospital-acquired infection rates and in-hospital mortality in the RICU, demonstrating its effectiveness in infection prevention.
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1 Introduction

Multi-drug resistant organism (MDRO) infections have become a significant global public health challenge, severely threatening patient health and increasing the burden on healthcare systems. The emergence and spread of resistant bacteria significantly reduce the effectiveness of conventional antibiotics, leading to suboptimal treatment outcomes, prolonged hospital stays, and adversely affecting patient survival rates and quality of life (Wang et al., 2016; Ding et al., 2023). According to the Global Burden of Disease Database, approximately 4.71 million people worldwide died from antibiotic-resistant infections in 2021, with 1.14 million deaths attributed specifically to resistant bacterial infections. The study further predicts that by 2050, around 8.82 million deaths will occur due to antimicrobial resistance, with 1.91 million of these directly caused by resistant bacterial infections (Collaborators, 2024). Antibiotic resistance has become one of the most critical threats to global health, food safety, and economic development (Hou et al., 2023; Hassan et al., 2024). Therefore, identifying effective preventive and control measures is crucial to combat the spread of MDROs.

The intensive care unit (ICU), as a primary setting for the care of critically ill patients, is often a hotspot for MDROs and hospital-acquired infections. ICU patients are typically elderly, have multiple comorbidities, and exhibit weakened immune functions, with many receiving extensive antimicrobial treatment, making them highly susceptible to MDRO infections (Assefa, 2022). Environmental surfaces, as high-touch areas, have been shown to be significant reservoirs and transmission routes for pathogens, especially MDROs. Therefore, effective environmental cleaning and disinfection, particularly of surface areas, are essential in preventing potential infections and reducing the risk of MDROs and hospital-acquired infections. In recent years, with the spread of multidrug-resistant, extensively drug-resistant, and pandrug-resistant bacteria, environmental disinfection has faced unprecedented challenges (Wille et al., 2018; Obenhuber et al., 2024). Currently, chlorine-based disinfectants remain the most commonly used in clinical settings, but their strong corrosive properties, irritating odor, and complicated application often pose inconveniences to the disinfection process (Li et al., 2023; Wozniak et al., 2024). In contrast, disinfectant wipes, as a convenient, safe, and efficient cleaning tool, have been increasingly adopted (von Dehn et al., 2022; Albaharna et al., 2023). Studies have demonstrated that disinfectant wipes can effectively eliminate MDROs from surfaces and significantly reduce the MDRO infection rates in hospitalized patients (von Dehn et al., 2022; Dadon et al., 2023).

Although ICUs have implemented bundle management measures to reduce the risk of MDRO infections (Song et al., 2024), no studies have yet explored the effect of combining unlimited use of disinfectant wipes with bundle management. To evaluate the effectiveness of this practice, this study adopted a retrospective cohort design, systematically collecting clinical data from patients and comparing the outcomes of unlimited use of disinfectant wipes combined with routine bundle management versus bundle management alone. The study aimed to assess the differences between the two intervention strategies in terms of MDRO infection rates and hospital-acquired infection rates, providing scientific evidence for the development of hospital infection control strategies, and offering an effective intervention approach to improve clinical outcomes for patients.




2 Materials and methods



2.1 Study subjects

This study focused on 1,908 patients admitted to the Respiratory and Intensive Care Unit (RICU) of the First Affiliated Hospital of Henan University of Science and Technology between January 2022 and June 2024. The inclusion and exclusion criteria are as follows:



2.1.1 Inclusion criteria

Patients who were admitted to the RICU for the first time and had a hospitalization duration of ≥ 24 hours.




2.1.2 Exclusion criteria

	Patients who were transferred in and out of the RICU multiple times during a single hospitalization.

	Patients with confirmed MDRO infection upon admission to the RICU.

	Patients with a hospital stay of less than 24 hours.








2.2 Study groups

The patients were divided into two groups: the control group (January 2022 to June 2023) and the intervention group (July 2023 to June 2024). The specific grouping is as follows:



2.2.1 Control group

The control group consisted of patients admitted to the RICU between January 2022 and June 2023, who received standard bundle management measures. These measures included:

	Active MDRO Screening: All patients transferred to the RICU underwent routine pathogen screening based on their clinical condition (e.g., throat swabs, bronchoalveolar lavage, rectal swabs, etc.) to accurately differentiate hospital-acquired infections from community-acquired infections. Positive results prompted immediate isolation in a designated area with strict contact isolation measures.

	Isolation Measures: Based on screening results, positive patients were isolated in single rooms or placed with patients infected by the same pathogen. Isolation signs were posted at the patient’s bedside, and medical staff were required to follow strict protocols for donning and doffing protective gear to prevent cross-contamination.

	Cleaning and Disinfection: The patient care area underwent routine cleaning and disinfection at least twice a day. A designated team regularly cleaned medical equipment with chlorine-based disinfectants twice daily, and nursing staff were responsible for spot disinfecting patient bed units. Immediate disinfection of surfaces using disinfectant wipes was performed when contamination occurred. Floor, bed, ceiling, and bedside table surfaces were cleaned twice daily with microfiber cloths (General Administration of Quality Supervision, 2012; Ministry of Health of the People’s Republic of China, 2012).

	MDRO Critical Value Management: Upon detecting an MDRO infection, the microbiology laboratory promptly notified the department, and an automatic system alerted the physicians, ensuring timely isolation and treatment measures.

	Antibiotic Stewardship: Strict control over the use of antibiotics was enforced to avoid misuse and reduce the development of MDROs.

	Infection Control Nurse Supervision: Infection control nurses conducted regular compliance checks on infection prevention measures to ensure effective implementation of the strategies.

	Environmental Disinfection and Waste Management: Patient rooms, surrounding environments, floors, and items were disinfected at least twice daily. Infectious waste, including used dressings, was handled according to specified guidelines using double-layered medical waste bags.






2.2.2 Intervention group

The intervention group included patients admitted to the RICU between July 2023 and June 2024. In addition to standard bundle care, these patients received enhanced environmental disinfection measures, centered on a “one-step” cleaning protocol using disinfectant wipes (Zhuoshi Disinfectant Wipes for Surfaces; Wuhan Zhuoshi Co., Ltd., Batch No. 20230505). Each wipe was made of non-woven fabric saturated with a composite quaternary ammonium salt solution (active ingredient concentration: 2200–2800 mg/L), and each pack contained 80 wipes.

The wipes were provided free of charge and used regularly by healthcare staff to clean frequently touched surfaces and equipment. Based on ward protocols, the minimum expected usage was 34 wipes per bed per day, with each pack intended to last approximately two days. Cleaning staff disinfected surfaces such as monitors, pumps, ventilators, and bedside tables twice daily. Primary nurses used wipes after routine care and procedures (every 4 hours) and for spot cleaning as needed. Physicians cleaned instruments such as bronchoscopes, ECG machines, and ultrasound probes after use. Respiratory therapists disinfected respiratory equipment following each session.

To ensure compliance, infection control nurses monitored total and per-bed wipe usage monthly, with year-over-year and month-over-month comparisons. H1-shift nurses were responsible for daily restocking and monitoring wipe expiration and usage timelines. In addition, environmental hygiene assessments were conducted quarterly, requiring post-disinfection surface colony counts to remain ≤5 CFU/cm².





2.3 Clinical data collection

For all patients meeting the inclusion criteria, basic information and key clinical data were systematically collected, including but not limited to: hospitalization number, gender, age, primary diagnosis, use and duration of risk factors such as mechanical ventilation, central venous catheters, and urinary catheters, disinfection compliance rate, bacteriological specimen submission status, MDRO infection and hospital-acquired infection rates, ICU length of stay, and clinical outcomes.




2.4 Specimen collection and transport

To ensure specimen quality, standardized collection and transportation methods were followed, including:

	Throat Swabs: Both sides of the tonsils and posterior pharyngeal wall were swabbed, avoiding contact with the tongue and oral mucosa. Specimens were sent to the lab within two hours.

	Rectal Swabs: The swab was inserted into the rectum and rotated before being sent to the lab within two hours.

	Bronchoalveolar Lavage (BAL): BAL specimens were collected through a fiberoptic bronchoscope, with the sample being aspirated into a sterile collection cup.

	Airway Aspiration: For patients with artificial airways, specimens were collected via endotracheal suctioning.



All specimens were transported to the microbiology laboratory within two hours of collection. Microorganisms were identified primarily through conventional microbiological culture combined with antimicrobial susceptibility testing. In selected cases, especially when culture results were negative or incomplete, metagenomic next-generation sequencing and resistance gene detection were used to enhance pathogen identification and characterize antimicrobial resistance profiles.




2.5 Infection source determination

Patients found to be infected with MDRO at the time of admission or with MDRO detected upon entry were classified as having community-acquired infections or as being transferred from another department. Appropriate infection control measures were implemented accordingly.




2.6 Outcome assessment



2.6.1 Primary outcomes

	MDRO discovery rate: The MDRO discovery rate, defined as the proportion of patients identified with colonization or infection by MDROs through clinical cultures obtained during hospitalization, was compared between the intervention and control groups over the study period.

	MDRO infection rate: The MDRO infection rate was compared between the intervention and control groups to assess the effectiveness of enhanced cleaning and disinfection measures in reducing MDRO infections.

	Hospital-acquired infection rate: The overall hospital-acquired infection rate in the ICU was monitored and recorded for both groups, aiming to evaluate the impact of the intervention on controlling hospital infections.






2.6.2 Secondary outcomes

	ICU length of stay: The average ICU length of stay for both groups was compared to assess whether the intervention affected the duration of hospitalization.

	Mechanical ventilation duration: The duration of mechanical ventilation was compared between the groups to evaluate whether the intervention had an impact on ventilator use.

	Proportion of patients on mechanical ventilation: The proportion of patients receiving mechanical ventilation was compared to assess the intervention’s effect on ventilator support levels.

	In-hospital mortality: In-hospital mortality rates were compared between the two groups to evaluate the clinical effectiveness of the intervention.

	Total hospitalization days: Total hospitalization days were compared to determine if the intervention influenced overall hospitalization length.

	Surface disinfection compliance rate: The surface disinfection compliance rate was defined as the percentage of surfaces with bacterial counts ≤ 5 CFU/cm² (General Administration of Quality Supervision, 2012; Ministry of Health of the People’s Republic of China, 2012). The compliance rate was calculated as (number of compliant tests/total number of tests) × 100.







2.7 Statistical methods

Data were analyzed using SPSS version 25.0 software. Continuous variables were expressed as means ± standard deviation and compared using t-tests. Categorical variables were expressed as percentages and compared using χ² tests. Multivariable logistic regression analysis was performed to identify factors independently associated with the outcome variables. A P-value < 0.05 was considered statistically significant. All data visualizations were generated using R version 4.4.3.





3 Results



3.1 Baseline characteristics

A total of 1,908 patients were admitted to the Respiratory Intensive Care Unit (RICU) from January 2022 to June 2024, of which 1,420 met the inclusion criteria (Figure 1). The control group consisted of 945 patients with an average age of 69.81 ± 14.57 years, of which 653 (73.3%) were male. The intervention group included 475 patients with an average age of 70.42 ± 15.78 years, with 263 (55.4%) male patients. See Table 1 and Flowchart 1. No significant differences were observed between the two groups in terms of age, comorbidities (except for chronic respiratory diseases), suspected infection sites, and disease severity assessments. However, the proportion of male patients in the control group was significantly higher than in the intervention group (69.1% vs. 55.4%, P < 0.001).

[image: Flowchart showing the selection process of patients admitted to the RICU from January 2022 to June 2024. Out of 1,908 patients, 58 were transferred multiple times, 77 stayed less than 24 hours, and 353 had pre-existing MDRO infections before admission. A total of 1,420 met the inclusion criteria, divided into 945 in the control group (January 2022 to June 2023) and 475 in the intervention group (July 2023 to June 2024).]
Figure 1 | Flowchart.


Table 1 | Demographics and clinical characteristics of the study cohort.
	Characteristics
	Total (n=1420)
	Intervention group (n=475)
	Control group (n=945)
	P values



	Age, years
	70.01 ± 14.98
	69.81 ± 14.57
	70.42 ± 15.78
	0.473


	Male (n, %)
	916 (64.5)
	653 (69.1)
	263 (55.4)
	<0.001


	Commodity


	Chronic Respiratory Diseases (n, %)
	515 (36.3)
	312 (33.0)
	203 (42.7)
	0.005


	Chronic Cardiovascular Diseases (n, %)
	564 (39.7)
	385 (40.7)
	179 (37.7)
	0.405


	Malignant Tumors (n, %)
	409 (28.8)
	273 (28.9)
	136 (28.6)
	0.943


	Chronic Digestive Diseases (n, %)
	12 (0.8)
	10 (1.1)
	2 (0.4)
	0.486


	Cerebrovascular Diseases (n, %)
	832 (58.6)
	553 (58.5)
	279 (58.8)
	0.923


	Suspected Infection Sites Upon ICU Admission


	Pulmonary (n, %)
	998 (70.3)
	666 (70.48)
	332 (69.89)
	0.821


	Abdominal (n, %)
	69 (4.9)
	45 (4.76)
	24 (5.05)
	0.810


	Blood (n, %)
	269 (18.9)
	278 (29.42)
	151 (31.79)
	0.358


	Other Sites (n, %)
	16 (1.1)
	8 (0.89)
	8 (1.68)
	0.158


	Disease Severity Score at Admission


	APACHE II Score
	21.62 ± 9.00
	21.24 ± 8.94
	22.00 ± 9.06
	0.434


	SOFA Score
	7.77 ± 4.54
	7.79 ± 4.31
	7.72 ± 4.96
	0.385





APACHE II Score, Acute Physiology and Chronic Health Evaluation II Score; SOFA Score, Sequential Organ Failure Assessment Score.

Bold P values indicate P < 0.05.






3.2 Primary outcomes

The primary outcomes assessed were the MDRO discovery rate, MDRO infection rate, and hospital-acquired infection rate. The intervention group had a significantly lower MDRO discovery rate compared to the control group (35.2% vs. 45.9%, P < 0.001), indicating the effectiveness of the combined disinfection intervention in reducing the prevalence of MDROs in the ICU. The intervention group also showed a significantly lower MDRO infection rate (0.8% vs. 3.5%, P = 0.003). A detailed comparison of the MDRO species detected in the intervention and control groups is shown in Supplementary Figure 1. This suggests that the implementation of enhanced cleaning and disinfection practices significantly reduced the incidence of infections caused by MDROs. The overall hospital-acquired infection rate was significantly lower in the intervention group (1.5% vs. 3.5%, P = 0.030). This finding further supports the effectiveness of the intervention in reducing the occurrence of hospital-acquired infections in the ICU setting (Table 2).


Table 2 | Comparison of primary outcomes between the intervention and control groups.
	Characteristics
	Total (n=1420)
	Intervention group (n=475)
	Control group (n=945)
	P values



	MDRO discovery rate (n, %)
	601 (42.3)
	167 (35.2)
	434 (45.9)
	<0.001


	MDRO Infection Rate (n, %)
	37 (2.6)
	4 (0.8)
	33 (3.5)
	0.003


	Hospital-Acquired Infection Rate (n, %)
	40 (2.8)
	7 (1.5)
	33 (3.5)
	0.030





MDRO, Multi-drug resistant organism.

Bold P values indicate P < 0.05.






3.3 Secondary outcomes

Several secondary outcomes were also assessed to evaluate the broader impact of the intervention on patient care. The average ICU length of stay was significantly longer in the intervention group (9.38 ± 11.99 days vs. 8.02 ± 11.50 days, P = 0.021), which may reflect the presence of more severe or prolonged cases requiring extended care. No significant difference was observed in the duration of mechanical ventilation between the two groups (14.74 ± 16.97 hours vs. 12.59 ± 20.66 hours, P = 0.131), indicating that the intervention did not notably affect the length of mechanical ventilation. However, the proportion of patients requiring mechanical ventilation was significantly higher in the intervention group (62.7% vs. 53.5%, P = 0.023), suggesting that patients in this group experienced more severe respiratory distress (Table 3).

The in-hospital mortality rate was significantly lower in the intervention group (13.5% vs. 19.5%, P = 0.005), highlighting the potential life-saving benefits of the intervention in critically ill patients. No significant difference was found in the total length of hospitalization between the two groups (9.99 ± 12.57 vs. 9.15 ± 14.08, P = 0.393), indicating that the intervention did not substantially affect overall hospital stay duration (Table 3).


Table 3 | Comparison of secondary outcomes between the intervention and control groups.
	Characteristics
	Total (n=1420)
	Intervention group (n=475)
	Control group (n=945)
	P values



	In-Hospital Mortality (n, %)
	248 (17.5)
	64 (13.5)
	184 (19.5)
	0.005


	Average Length of Hospital Stay, days
	24.36 ± 26.29
	23.14 + 18.98
	24.81 ± 28.51
	0.382


	ICU Length of Stay, days
	8.48 ± 11.68
	9.38 ± 11.99
	8.02 ± 11.50
	0.021


	Requiring Mechanical Ventilation (n, %)
	804 (56.62)
	298 (62.7)
	506 (53.5)
	0.023


	Duration of Mechanical Ventilation, hours
	13.39 ± 19.39
	14.74 ± 16.97
	12.59 ± 20.66
	0.131


	Costs, in 10k yuan
	9.38 ± 13.69
	9.99 ± 12.57
	9.15 ± 14.08
	0.393





MDRO, Multi-drug resistant organism.

Bold P values indicate P < 0.05.



The disinfection compliance rate was slightly higher in the intervention group (97.4% vs. 95.2%), though this difference was not statistically significant (P = 0.855). Nonetheless, this trend suggests that the intervention may have contributed to improved adherence to disinfection protocols.





4 Discussion

MDRO infections have become an increasingly serious public health issue, profoundly affecting patient health. According to the World Health Organization, antibiotic resistance is one of the greatest global health threats, particularly in ICUs, where the incidence of MDRO infections has significantly increased (Teng et al., 2023). These resistant bacteria not only prolong hospital stays but also significantly increase mortality rates, placing a considerable economic burden on healthcare systems. In this study, we retrospectively compared the effectiveness of strategies combining or not combining the unlimited use of disinfectant wipes with routine bundle interventions in preventing hospital-acquired infections and MDRO infections in RICU patients.

The emergence of MDROs is the result of multiple contributing factors. On one hand, the misuse or overuse of antibiotics is a significant driving force behind the development and spread of MDROs. Studies have shown that antibiotic selection pressure accelerates the acquisition and spread of resistance genes, particularly in healthcare settings, where the excessive use of broad-spectrum antibiotics significantly increases the risk of MDRO outbreaks (Kollef et al., 2021). Despite efforts to control antibiotic misuse through the promotion of rational antibiotic use and strict prescription oversight in recent years (Harris et al., 2016; He et al., 2019), the spread of MDROs has not been effectively contained. On the other hand, the transmission of colonizing bacteria on environmental surfaces may be another key pathway for the persistent prevalence of MDROs. Research indicates that MDROs can survive on hospital environmental surfaces (e.g., bed rails, doorknobs, medical equipment) for days or even weeks, spreading through contaminated medical devices and healthcare workers’ hands. This mode of transmission is covert and persistent, with higher colonization rates and greater transmission risks on high-touch surfaces. Studies have shown that in open ICUs with Acinetobacter baumannii infections, 9.5% of environmental surfaces were contaminated with resistant bacteria, compared to 13.4% in single-patient ICUs (Shimose et al., 2016). However, current supervision of environmental surface cleaning and disinfection remains insufficient. ICU patients, due to various invasive procedures, malnutrition, or immunosuppression, are at high risk for infections. Proper environmental cleaning and disinfection are critical in controlling hospital infections, particularly MDRO infections. Bundle interventions have been shown to reduce MDRO infection rates and hospital-acquired infection rates in ICU settings (Song et al., 2024; Wozniak et al., 2024). Additionally, disinfectant wipes are effective in killing MDROs (Song et al., 2019; Dadon et al., 2023).

Although previous studies have demonstrated that both bundle interventions and enhanced surface cleaning with disinfectant wipes can effectively reduce MDRO infection rates in hospitals, no research has explored the combined use of both, particularly with no restrictions on disinfectant wipe usage. Our study found that the intervention group (patients receiving routine bundle interventions combined with unlimited use of disinfectant wipes) had significantly lower MDRO discovery rates, hospital infection rates, and in-hospital mortality compared to the control group (patients receiving routine bundle interventions alone), highlighting the critical role of enhanced surface disinfection in controlling MDRO infections. This finding provides important evidence for the development of hospital infection control strategies.

Currently, commonly used disinfectants for high-touch surfaces in the ICU include quaternary ammonium salts, alcohols, iodophors, hydrogen peroxide, peracetic acid, chlorine dioxide, and chlorine-based disinfectants. According to the Guidelines of China, daily surface disinfection recommends using low-to-medium level disinfectants, with quaternary ammonium salts being the most commonly used (Ministry of Health and Family Planning of the People’s Republic of China, 2016). The disinfectant wipes used in our study contain a dual-chain quaternary ammonium salt disinfectant, which has excellent bactericidal activity and biofilm resistance with minimal corrosiveness (Zhi et al., 2022; Lv et al., 2024). Therefore, in the intervention group, we used these disinfectant wipes at least twice a day to clean high-touch surfaces around the patient’s environment, without limiting the quantity or frequency of use. Our intervention not only reduced MDRO discovery rates and hospital infection rates but also significantly lowered in-hospital mortality. Additionally, we found that the intervention group had a significantly higher average length of hospital stay and mechanical ventilation duration, which may be attributed to the older age, greater comorbidities, and more severe disease in these patients.

This study does have some limitations. Firstly, being a single-center retrospective study with a relatively small sample size, the generalizability of the results may be limited. Larger, multicenter, prospective studies are needed to enhance the reliability and applicability of the findings. Secondly, this study lacked certain evaluation metrics for the effectiveness of surface disinfection. Future studies should include these additional indicators. Thirdly, the intervention measures in this study did not address all potential factors affecting MDRO infections. Future research should consider more comprehensive intervention strategies, including the combined effects of different cleaning and disinfection methods, to improve the effectiveness of interventions. Lastly, this study did not directly assess the microbiological efficacy of disinfectant wipes in reducing environmental bioburden, as prior evidence has already demonstrated their effectiveness in lowering surface microbial loads.

In summary, our study demonstrates that the combination of disinfectant wipes with bundle management interventions effectively enhances cleaning and disinfection practices, leading to a significant reduction in MDRO infection rates and in-hospital mortality among ICU patients. These findings provide valuable empirical evidence to support infection control strategies in healthcare settings, highlighting the potential clinical value of this combined approach. While the study has certain limitations, the results offer important insights into improving MDRO infection management and underscore the critical importance of implementing effective cleaning and disinfection strategies within hospital environments.
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Supplementary Figure 1 | Comparison of MDRO Detection and Infection Counts Between Intervention and Control Groups. (A) Comparison of multidrug-resistant organism (MDRO) detection counts between the intervention and control groups. Each bar represents the number of detections per bacterial species, stratified by group. (B) Comparison of infection counts caused by MDROs between the two groups. The height of each bar represents the total number of infections attributed to specific MDRO species.




References

	 Albaharna, H., Almubiereek, H., Almualim, M., Bukhamsin, R., Abdelfattah, A., and Buohliqah, L. (2023). Efficacy of chlorin dioxide wipes in disinfecting airway devices contaminated with Covid-19. Front. Cell Infect. Microbiol. 13. doi: 10.3389/fcimb.2023.1061647, PMID: 37033491


	 Assefa, M. (2022). Multi-drug resistant gram-negative bacterial pneumonia: etiology, risk factors, and drug resistance patterns. Pneumonia (Nathan) 14, 4. doi: 10.1186/s41479-022-00096-z, PMID: 35509063


	 Collaborators, G. B. D. A. R. (2024). Global burden of bacterial antimicrobial resistance 1990-2021: a systematic analysis with forecasts to 2050. Lancet 404, 1199–1226. doi: 10.1016/S0140-6736(24)01867-1, PMID: 39299261


	 Dadon, M., Chedid, K., Martin, E. T., Shaul, I., Greiver, O., Katz, I., et al. (2023). The impact of bedside wipes in multi-patient rooms: a prospective, crossover trial evaluating infections and survival. J. Hosp Infect. 134, 50–56. doi: 10.1016/j.jhin.2022.11.025, PMID: 36754289


	 Ding, D., Wang, B., Zhang, X., Zhang, J., Zhang, H., Liu, X., et al. (2023). The spread of antibiotic resistance to humans and potential protection strategies. Ecotoxicol Environ. Saf. 254, 114734. doi: 10.1016/j.ecoenv.2023.114734, PMID: 36950985


	 General Administration of Quality Supervision (2012). “Inspection and quarantine of the people’s republic of China: standardization administration of the people’s republic of China,” in China: hospital disinfection and hygiene standards (Ministry of Health of the People’s Republic of China, Beijing, China). Available at: http://www.nhc.gov.cn/ewebeditor/uploadfile/2014/10/20141029163321351.pdf. (Accessed February 2, 2025).


	 Harris, A. M., Hicks, L. A., and Qaseem, A. (2016). P. High value care task force of the american college of, C. for the centers for disease and prevention: appropriate antibiotic use for acute respiratory tract infection in adults: advice for high-value care from the american college of physicians and the centers for disease control and prevention. Ann. Intern. Med. 164, 425–434. doi: 10.7326/M15-1840, PMID: 26785402


	 Hassan, T., Merlino, V. M., Badino, P., Odore, R., Shahid, M. Q., Amerio, A., et al. (2024). Milk consumers in Pakistan and Italy: a comparative study on the effects of geographical affiliation, socio-demographic characteristics and consumption patterns on knowledge, attitude and perception of antimicrobial resistance. BMC Public Health 24, 3463. doi: 10.1186/s12889-024-21002-w, PMID: 39695542


	 He, P., Sun, Q., Shi, L., and Meng, Q. (2019). Rational use of antibiotics in the context of China’s health system reform. BMJ 365, l4016. doi: 10.1136/bmj.l4016, PMID: 31227479


	 Hou, J., Long, X., Wang, X., Li, L., Mao, D., Luo, Y., et al. (2023). Global trend of antimicrobial resistance in common bacterial pathogens in response to antibiotic consumption. J. Hazard Mater 442, 130042. doi: 10.1016/j.jhazmat.2022.130042, PMID: 36182890


	 Kollef, M. H., Shorr, A. F., Bassetti, M., Timsit, J. F., Micek, S. T., Michelson, A. P., et al. (2021). Timing of antibiotic therapy in the ICU. Crit. Care 25, 360. doi: 10.1186/s13054-021-03787-z, PMID: 34654462


	 Li, J., Zhang, Y., Zhang, Z., Zhang, H., Wang, X., Wang, F., et al. (2023). The effect of different concentrations of chlorine-containing disinfectants on high-frequency contact ta ble in intensive care units: A quasi-experimental study. PloS One 18, e0281802. doi: 10.1371/journal.pone.0281802, PMID: 36791118


	 Lv, X., Yan, K., Han, X., Wang, F., Ma, Y., Zhang, S., et al. (2024). Effective disinfecting of negative pressure pipelines of DCUs reduces the risk of cross infection in dental care. J. Oral. Microbiol. 16, 2299538. doi: 10.1080/20002297.2023.2299538, PMID: 38193138


	 Ministry of Health and Family Planning of the People’s Republic of China (2016). Guidelines for cleaning and disinfection of environmental surfaces in healthcare institutions (Ministry of Health and Family Planning of the People’s Republic of China). Available online at: http://www.nhc.gov.cn/ewebeditor/uploadfile/2017/01/20170119150706183.pdf. (Accessed February 2, 2025).


	 Ministry of Health of the People’s Republic of China (2012). Ministry of health of the people’s republic of China: medical institutions disinfection technology specification (Beijing, China: Ministry of Health of the People’s Republic of China). Available online at: http://www.nhc.gov.cn/wjw/s9496/201204/54510/files/2c7560199b9d42d7b4fce28eed1b7be0.PDF.


	 Obenhuber, T., Scheier, T. C., Stutz, T., Hug, M., Fontein, D., Kaiser, A., et al. (2024). An outbreak of multi-drug-resistant Acinetobacter baumannii on a burns ICU and its control with multi-faceted containment measures. J. Hosp Infect. 146, 102–108. doi: 10.1016/j.jhin.2024.01.002, PMID: 38219836


	 Shimose, L. A., Masuda, E., Sfeir, M., Berbel Caban, A., Bueno, M. X., dePascale, D., et al. (2016). Carbapenem-resistant acinetobacter baumannii: concomitant contamination of air and environmental surfaces. Infect. Control Hosp Epidemiol. 37, 777–781. doi: 10.1017/ice.2016.69, PMID: 27045768


	 Song, X., Chen, Q., and Fu, L. (2024). Application effect of disinfection-oriented bundle management mode on en-vironmental cleaning and disinfection quality management of intensive care unit. Chin. J. Infection Control 23, 742–749. doi: 10.12138/j.issn.1671-9638.20246161


	 Song, X., Vossebein, L., and Zille, A. (2019). Efficacy of disinfectant-impregnated wipes used for surface disinfection in hospitals: a review. Antimicrob. Resist. Infect. Control. 8, 139. doi: 10.1186/s13756-019-0595-2, PMID: 31452873


	 Teng, J., Imani, S., Zhou, A., Zhao, Y., Du, L., Deng, S., et al. (2023). Combatting resistance: Understanding multi-drug resistant pathogens in intensive care units. BioMed. Pharmacother. 167, 115564. doi: 10.1016/j.biopha.2023.115564, PMID: 37748408


	 von Dehn, F., Mutters, N. T., Eichel, V. M., Merle, U., Brenner, T., Nafe, M., et al. (2022). Effect of didecyl dimethyl ammonium chloride-impregnated washcloth wipe whole-body bathing on catheter-related blood stream infections and central venous line-associated infections in adult intensive care units. Clin. Microbiol. Infect. 28, 564–569. doi: 10.1016/j.cmi.2021.07.029, PMID: 34333129


	 Wang, J., Wang, X., and Xu, H. (2016). Antimicrobial resistance and dissemination of multidrug resistant organisms-A review. Wei Sheng Wu Xue Bao 56, 1671–1679., PMID: 29741829


	 Wille, I., Mayr, A., Kreidl, P., Bruhwasser, C., Hinterberger, G., Fritz, A., et al. (2018). Cross-sectional point prevalence survey to study the environmental contamination of nosocomial pathogens in intensive care units under real-life conditions. J. Hosp Infect. 98, 90–95. doi: 10.1016/j.jhin.2017.09.019, PMID: 28964884


	 Wozniak, A., Janc, J., Lysenko, L., Lesnik, P., Slabisz, N., Oleksy-Wawrzyniak, M., et al. (2024). How to defeat multidrug-resistant bacteria in intensive care units. A lesson from the COVID-19 pandemic. Prevention, reservoirs, and implications for clinical practice. Int. J. Med. Sci. 21, 530–539. doi: 10.7150/ijms.88519, PMID: 38250609


	 Zhi, L., Shi, X., Zhang, E., Gao, C., Gai, H., Wang, H., et al. (2022). Synthesis and performance of double-chain quaternary ammonium salt glucosamide surfactants. Molecules 27 (7), 2149. doi: 10.3390/molecules27072149, PMID: 35408549







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Wang, Liang, Gao, Ma, Huang and Zhang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fcimb-15-1581545-g001.jpg
January 2022 to June 2024
Patients admitted to the RICU
(n=1908)

1. Transferred to the RICU multiple times during a

single hospitalization (n = 58)

2. Patients with a hospital stay of less than 24 hours
(n="77)

3. Patients with pre-existing MDRO infection before
admission to the RICU (n = 353)

Patients meeting the inclusion criteria
(n = 1420)

January 2022 to June 2023 July 2023 to June 2024
Control group (n = 945) Intervention group (n =475)






OEBPS/Images/cover.jpg
& frontiers | Frontiers in Cellular and Infection Microbiology

Impact of free provision of disinfectant
wipes combined with bundle management
on the prevention of multi-drug resistant
organism infections in the respiratory and
intensive care unit





OEBPS/Images/crossmark.jpg
©

2

i

|





