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Abstract: The problem of MDRO resistance and nosocomial infections is increasing due to the 
inappropriate use of antibiotics, the use of immunosuppressive drugs, and the advance of invasive 
medical procedures. The intensive care unit is considered to be one of the highest prevalence areas of 
multi-drug-resistant bacterial infections in the hospital, the occurrence of such infections has a serious 
adverse impact on patient prognosis, resulting in increased mortality, and to a certain extent, increasing 
the financial burden of ICU patients. Therefore, it is extremely important to strengthen the prevention 
and control of MDRO infection in intensive care unit. Based on this situation, this paper reviews the 
research status of evidence-based nursing for the prevention and control of MDR-infection in ICU, in 
order to provide reference for clinical prevention and control of MDRO infection. 

Keywords: Multi-drug Resistant, Infection Prevention, Intensive Care Unit, Evidence-Based Nursing 

1. Introduction 

In recent years, multidrug—resistant organism (MDRO), which shows resistance to 3 or more classes 
of antimicrobial agents in clinical use, has become an important cause of nosocomial infections[1,2]. Due 
to bacterial variation and overuse of antimicrobials, bacterial resistance is enhanced and multi-drug-
resistant strains are generated, which increases the difficulty of clinical antibiotics and brings great 
challenges to the prevention and control of nosocomial infections[3]. Evidence-Based Nursing Practice 
(EBNP) is a working method of clinical problem solving[4], in which nurses take the specific problems 
found in clinical nursing practice as the starting point. The best evidence from scientific research to solve 
this problem is combined with clinical scenarios, patients' wishes, and their own professional judgment, 
and applied to patient nursing practice, including defining problems, retrieving evidence, evaluating 
evidence, integrating evidence, disseminating evidence, applying evidence, and evaluating effect [5, 6]. 
Patients in the ICU have a higher incidence of nosocomial infections and MDRO infections than those 
in general wards due to their critical condition, immunocompromise, invasive procedures, and extensive 
use of antimicrobial drugs [7].As the nurses who have the most daily contact with patients, good 
prevention and control awareness and compliance are extremely important. Based on this situation, this 
study summarized the research status of evidence-based nursing for preventing MDRO resistance in ICU 
multi-drug resistant bacteria infection, in order to provide a reference for clinical prevention and control 
of MDRO infection. 

2. Origin and concept of evidence-based nursing 

Starting with the introduction of evidence-based practice into the nursing profession, the integration 
of research evidence by healthcare providers into their practice has slowly become a global consensus. 
Evidence-based care has multiple positive outcomes, such as improved quality of care, safety, and 
reduced cost of care [8]. Evidence-based Nursing Practice (EBNP) is a clinical problem-solving approach, 
in which nurses take specific problems found in clinical nursing practice as a starting point, and combine 
the best Evidence from scientific research to solve the problem with clinical scenarios, patients' wishes, 
and their own professional judgment. It is also applied to the nursing practice of patients, including 
defining problems, retrieving evidence, evaluating evidence, integrating evidence, disseminating 
evidence, applying evidence and evaluating effect. Some scholars said that although with the continuous 
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development of evidence-based nursing, most clinical nurses are clear that evidence-based nursing is 
more scientific and can better meet the needs of patients, but there are big problems in understanding and 
practice, they think that their knowledge and skill level is not enough to carry out evidence-based practice, 
so they do not use this method in actual work. 

3. MDRO infection status and risk factors 

The emergence of pathogen resistance to multiple antimicrobials has become a major public health 
threat, with most studies defining MDRO as "resistance to three or more antimicrobials." Research by 
Marchaim etal[9] shows that multidrug-resistant Gram-negative bacteria (MDR-GNB) identified in the 
2019 Antibiotic Resistance Report pose many of the urgent threats to the U.S. Centers for Disease Control 
and Prevention (CDC). According to studies[10-12], in recent years, with the wide application of antibiotics, 
immune agents and other drugs in clinical practice, the number of clinical drug-resistant strains is 
increasing, and the situation in intensive care units is especially serious. The infection rate of nosocomial 
infection in ICU patients was about 20%, the infection site was mainly respiratory tract, and the 
pathogens were mainly gram-negative bacteria. Once MDRO infection occurs in the body, the range of 
antimicrobial drugs available in the clinic shrinks and the difficulty of treatment increases. Improper 
control can easily lead to explosive epidemic of nosocomial infection. Relevant studies[13-15] have shown 
that the main risk factors for multi-drug resistant bacterial infections in ICU patients include the duration 
and unreasonable number of antibiotics, post-operative, invasive procedures (including indignant 
catheters, gastric tubes, ventilators, infusion devices, etal.), and the use of hormones or 
immunosuppressants. 

4. MDRO infection prevention and control of nursing status  

4.1. Standard preventive 

4.1.1. Hand hygiene 

According to the investigation results of Zheng Leigang etal[16-18]. The intern nursing students' 
cognition of MDRO infection control knowledge is one-sided and their cognition of MDRO infection 
control knowledge is not deep enough. In most teaching hospitals, a large number of non-department 
staff are vulnerable to MDRO prevention and control, and their relevant systems are unfamiliar and their 
compliance with hand hygiene is poor. Some studies[19] pointed out that during the COVID-19 epidemic, 
the hand hygiene compliance rate of staff has improved significantly. Liu Sidi etal[20]. Observed that the 
hand hygiene compliance rate of medical staff in a top-three hospital increased year by year from 2016 
to 2020, reaching 71.65% in 2016, 73.27%  in 2017, 75.94% in 2018, and 77.04% in 2019. Notably, 
from January to August 2020, compliance grew to 84.16%. Although HCWs adherence rates have 
increased over the past five years for all of the hand hygiene indicators, there are differences in the HCWs 
adherence rates for health care workers across the five hand hygiene indicators, especially after exposure 
to patient fluid risk. The compliance rate of HCWs hand hygiene reached the highest level, and the 
compliance rate of HCWs hand hygiene after exposure to the surrounding environment of patients was 
the lowest, which was basically consistent with relevant studies[21-23] at home and abroad. These results 
indicate that most HCWs have a sense of self-protection for the visible blood and body fluids of patients, 
but they ignore that "invisible" pathogenic microorganisms can be infected and transmitted after contact 
with the surrounding environment of patients. It is necessary to strengthen the hand hygiene training on 
the weak points of HCWs, gradually develop the cultural awareness of hand hygiene, and realize the 
integration of knowledge, faith and practice. The management team of the department should strengthen 
the supervision of the hand hygiene of the department staff, especially the mobile department staff. 
Strengthen the training of hand hygiene knowledge for nursing staff, and group after the training. 

4.1.2. Catheter-associated infection 

Central venous catheterization (CVC) is often used in the rescue of critical patients, providing safe 
infusion, nutritional support, and hemodynamics testing for patients in the intensive care unit, and 
intravascular catheterization is an indispensable means of treatment[27]. Studies at home and abroad have 
shown that[28,29] ICU nurses lack relevant knowledge based on evidence and blindly follow the previous 
regulations of nursing department or department in clinical operations. Nurses have a low awareness rate 
of the latest evidence based on evidence-based CVC maintenance operations and do not know how to 
acquire relevant knowledge. Members of the evidence application team should train general practice 
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nurses on evidence-based CVC maintenance practices. The study of Zhang Ye etal[30-32]. Showed that the 
cognition level of ICU doctors and nurses on flow-associated infection was related to factors such as 
education level, working years, and whether they participated in relevant training, and there was still 
room for improvement. Evidence-based medical literature confirmed that the incidence of femoral vein 
and internal jugular vein infection was significantly higher than subclavian vein. According to the 
requirements of the "Practice Guide for Intravenous Infusion Nursing" (2011 edition) issued by the 
American Association of Intravenous Infusion Nursing, the subclavicular vein indignant needle should 
be selected as far as possible, and chlorhexidine should be used to disinfect the skin, and the disinfection 
area should be strictly controlled at 15 cm×15 cm. Select a silver ion, breathable dressing containing 
disinfecting ingredients to cover the puncture site, such dressings do not easily generate water internally. 
At present, interventions for CVC-RI can be carried out according to the "Norms for the Prevention of 
Vascular Catheters Associated Infection", but the incidence rate of CVC-RI is still high in clinical 
practice, especially in critically ill patients. How to improve the situation of CVC-RI in critically ill 
patients, the judgment of high risk is particularly important, and targeted prevention and control can be 
carried out through the evaluation of risk factors, and rational use of resources[33,34]. The study of Hu 
Ling etal[35]. Showed that chronic underlying diseases, high APACHE Ⅱ score, catheter retention time >5 
days and ICU stay time >10 days are independent risk factors affecting CVC-associated infection in ICU 
patients. The incidence of adverse reactions can be reduced and hospital stay shortened by using risk 
warning and pre-control nursing intervention for patients. Reduce hospital expenses. Venkataraman[36] 
has a high proportion of hospitalized patients with catheters implanted, and long-term indwelling 
catheters are prone to urinary tract infections. Yan Wanru etal[37]. Studied that ventilator associated 
pneumonia is a common nosocomial infection, which often occurs in patients with mechanical ventilation. 
Quality control circle airway model nursing management has a significant effect on preventing 
nosocomial infection in patients with multi-drug resistant bacteria. It is particularly important for nurses 
to prevent catheter-associated infection with evidence-based methods in daily nursing. It is necessary to 
evaluate the necessity of catheter indwelling in time and extubation as soon as possible. At present, most 
domestic and foreign studies suggest that medical staff should strengthen their compliance with relevant 
guidelines, strengthen the study of relevant theoretical knowledge, and standardize daily nursing 
behavior. At present, there are many studies on risk prediction models. You can refer to relevant risk 
prediction models to formulate relevant nursing measures for high risk factors, so as to prevent MDRO 
infection from the root cause. 

4.1.3. Contact isolation measures  

Xiao-hua wang research [38,39] said in patients were diagnosed with MDRO after infection, the 
physician should immediately open quarantine orders, the implementation of the isolation and detection 
work. MDRO patient is isolated in a single room or the same patient is placed in a centralized place, the 
isolation mark is eye-catching, and the medical equipment and articles are dedicated by special people; 
In addition, patients with weak resistance, such as after transplantation, extracorporeal membrane oxygen 
(ECMO) patients, are subjected to protective isolation [18]. Relevant nursing staff should take quarantine 
measures, including standard hand hygiene, wearing isolation clothes, gloves and disinfection measures, 
and patients' diagnosis and treatment supplies and waste buckets should be dedicated to avoid cross-
infection. The treatment equipment/environment of the MDRO infected/colonized patient should be 
wiped with a non-woven cloth containing at least 500 mg/L effective chlorine disinfectant, 3 times/day. 
The MDRO hospital infection outbreak drill is conducted once or twice a year, and the participants 
include logistics personnel (nurses and cleaning personnel) to ensure smooth connection between 
logistics personnel and medical personnel in the emergency response to the MDRO hospital infection 
outbreak, and ensure the implementation of cleaning and disinfection effect and contact isolation 
measures [40]. According to Huang Kejing [41], timely analysis of risk factors and formulation and 
implementation of preventive measures against high-risk factors can effectively reduce bacterial 
infection. 

4.2. Accurate use of antibiotics  

Oladele[42] improper use antimicrobial drugs is the main driving factors of antimicrobial drug 
resistance, reduce the use of antibiotics, can reduce the incidence of drug-resistant bacteria infection. 
Optimization of antimicrobial therapy in critically ill patients involves multiple approaches, and 
pharmacodynamics, pharmacokinetic optimization, and infectious sources fully demonstrate the need to 
give the drug at the optimal time of administration, while considering potential interactions, changes in 
dispensing volume, and decreased or increased renal clearance [43]. A comprehensive antimicrobial 
management plan helps to make clinically relevant recommendations and recommendations in terms of 
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antibiotic selection, dosage, administration mode, therapeutic drug monitoring indications, and source 
control[44-46]. Tabah etal[47], showed that hospital-acquired bloodstream infections (HA-BSI) in ICU 
patients were mainly caused by gram-negative bacteria with extensive carbapenem resistance and 
refractory resistance (DTR). Antibiotic resistance is associated with delay and prolongation of adequate 
antimicrobial treatment. At present, there is a lack of relevant research on the precise use of antibiotics 
at home and abroad. Doctors should calculate the optimal administration time and dosage according to 
the situation of patients before issuing medical orders. Nurses should pay attention to check the rationality 
of medical orders during implementation, carefully check and use infusion pumps for precise 
administration, so as to achieve the purpose of treating infections and preventing drug resistance. 

4.3. Environmental quality control 

Dimitriadou[48] through the qualitative study shows that the nurse except usually emphasize more 
aspects, such as hand hygiene, on the environment quality control to prevent MDRO do much less. Su 
Qingqing etal[49], said that a multidisciplinary collaborative team could be organized to provide nursing 
staff with one-month guidance training, including the basic knowledge of MDRO, epidemiology, 
preventive measures and disinfection points, etal. To ensure that nursing staff can master the knowledge 
and skills of MDRO infection prevention and management. Daily bedsheets should be disinfected, items 
should be dedicated by individuals, public items should be wiped with disinfectant wipes after use, waste 
items should be disposed of rationally, and terminal disinfection should be standardized[50]. Intensive 
environmental surface cleaning and disinfection can reduce the incidence of multidrug-resistant bacteria 
infection by 10% to 30%[42]. Li Yangyang[51], through the practice of evidence-based nursing on the 
prevention and management of environmental infection in ICU, showed that the clinical application of 
the best evidence played a positive role in improving nurses environmental cleaning and disinfection 
behavior. Domestic research results based on evidence-based nursing practice show that according to the 
"6S" model search, from the top to the next search for environmental infection prevention and 
management of relevant evidence; The quality of evidence was evaluated according to relevant quality 
evaluation standards, and the best evidence obtained was summarized, including medical staff 
management and training, environmental cleaning and disinfection tool processes and methods, 
optimization measures and environmental surface monitoring, etal. Combined with clinical practice, the 
outcome indicators could be effectively improved. 

5. Summary 

To sum up, the evidence-based nursing in clinical nursing practice found that the specific issue as a 
starting point, from the best evidence to solve the problem of the scientific research and clinical situation 
and the aspirations of the patients, and their own professional judgment combined with, and applied to 
the patient's nursing practice, can effectively reduce the incidence of ICU patients with multiple drug-
resistant bacteria infection. Relevant studies at home and abroad have shown that nursing practices based 
on evidence-based hand hygiene, prevention of bloodstream related infections, precise use of antibiotics, 
isolation and environmental surface disinfection have better effects, which can improve nurses' 
compliance with relevant norms, enhance infection prevention awareness, and reduce the incidence of 
MDRO infection compared with conventional nursing. Studies have shown that most nurses are aware 
of the advantages of evidence-based nursing, but lack the initiative to apply it to practical work. They 
think that their knowledge and ability cannot be based on evidence-based nursing. Therefore, managers 
need to strengthen nurses' evidence-based thinking and ability training, so that nurses can better grasp 
relevant knowledge and apply it to practical work. 

References   

[1] Ai Yuan, Zhang Tao, REN Xiaohui. Status and control of nosocomial infection in China [J].Chinese 
Journal of Nosocomiology,2015(5):1198-1200.  
[2] HUANG Y, WANG Y, WANG H, etal. Prevalence of mental disorders in China: across-sectional 
epidemiological study[J].The Lan- cet Psychiatry,2019,6(3):211-224. 
[3] Chen Guojian, Yang Jie, Deng Ai, etal. Logistic regression analysis of risk factors of multi-drug 
resistant bacteria infection in a general hospital [J]. West China Medical Journal, 2019, 35(3):48-53. 
[4] Dearholt S L,Dang D. Johns Hopkins Nursing Evidence Based Practice Model and Guidelines [M]. 
Indianapolis: Sigma Theta Tau International, 2012, 33-52. 
[5] Hu Yan, Zhou Yingfeng, Zhu Zheng, etal. Promoting nursing knowledge transformation through 



International Journal of Frontiers in Medicine 
ISSN 2706-6819 Vol.6, Issue 12: 60-65, DOI: 10.25236/IJFM.2024.061209 

Published by Francis Academic Press, UK 
-64- 

evidence-based nursing practice [J]. Journal of Advanced Nursing,2015,30(11):961-963. 
[6] Li Jianhua. Taizhou clinical evidence-based nursing behaviors, attitudes and skills present situation 
investigation and study [D]. Yanbian university, 2014.  
[7] Al-Gethamy M M, Faidah H S, Adetunji H A, et al. Risk factors associated with muti-drug-resistant 
Acinetobacter baumannii nosocomialinfections at a tertiary care hospital in Makkah, Saudi Arabia-A 
matched case-control study[J]. J Int Med Res, 2017, 45( 3): 1181-1189. 
[8] Kerr H, Rainey D. Addressing the current challenges of adopting evidence-based practice in 
nursing[J]. British Journal of Nursing, 2021, 30(16): 970-974. 
[9] Adler A, Friedman N D, Marchaim D. Multidrug-resistant gram-negative bacilli: infection control 
implications[J]. Infectious Disease Clinics, 2016, 30(4): 967-997. 
[10] Zhang Weiping, Tan Haibo, Ma Lei. ICU patients with severe liver disease hospital infection 
pathogenic bacteria distribution and drug resistance analysis [J]. Chinese journal of hospital infection, 
2015, 25 (4):772-774.  
[11] Lu ZhiZhong, Li Junmin, Jiang Fuguo, et al. Distribution and drug resistance analysis of hospital-
acquired pneumonia infection pathogens in intensive care unit and non-intensive care unit 
inpatients[J].China Pharmaceutical Industry,2017,26(20):60-63. 
[12] Shi Xiaoliu, Shi Jinmei, Shen Hongwu, et al. Summary of the best evidence for the prevention and 
control of multidrug-resistant bacterial infections in adult ICU patients[J].Chinese Journal of 
Nursing,2024,59(06):727-735. 
[13] Cai Yeqin, Ding Juan, Zhou Ning. Intensive care patients with hospital infection risk factor 
management multi-resistant bacteria [J]. Journal of health resources in China, 2021, 24 (5):560564.  
[14] Li Wenjin, Geng Miaomiao, Yang Fu et al. Management of risk factors for nosocomial infection 
with multi-drug resistant bacteria in intensive care unit [J].China Health Resources, 2019, 24(05):560-
564.  
[15] LI Qi, YANG Rou, SHEN Xiaoyan, et al. Risk factors for multidrug-resistant bacterial infection in 
patients in intensive care unit[J].Herald of Medicine,2024,43(10):1562-1571. 
[16] Zheng Leigang. Multiple drug-resistant bacteria infection control practice nursing students 
knowledge cognition survey analysis [J]. Journal of general nursing, 2020, 18 (13): 1661-1664. 
[17] Zhou J, Chen S. Knowledge, attitudes, and practices of NICU doctors and nurses toward prevention 
and control of nosocomial infection with multidrug resistant organism[J]. Frontiers in Pediatrics, 2022, 
10: 817030. 
[18] Hou Lumeng, Li Jiajia, Zhong Juan, etal. Effect of cluster intervention combined with closed-loop 
management on prevention and control of multi-drug resistant bacteria infection in ICU [J]. Journal of 
nursing science, 2022 ((16): 92-94.  
[19] TangLi, Li Shunning, Tan Yibin, etal. A meta-analysis of hand hygiene characteristics of medical 
staff during the novel coronavirus pneumonia epidemic [J]. Chinese journal of infection control, 2022, 
21 (8): 754-761.  
[20] LIU Sidi, HUANG Xun, LI Chunhui, et al.2016-2020 Hand hygiene compliance survey of medical 
staff in a tertiary hospital[J].Chinese Journal of Hospital Infection,2020,30(24):33823-33827.  
[21] Xie Shoujia, Wang Hao, Li Rendong, etal. A comprehensive analysis of hospital hand hygiene 
practice survey [J]. Journal of Chongqing medical, 2020, 49 (03): 481-484.  
[22] YuLei, Zhang Zhengrong, Wang ping, etal. 18 hand hygiene knowledge and compliance among 
medical staff analysis [J]. Chinese Journal of Nosocomiology, 2017,27(18):4270-4273+4293. 
[23] Lotfinejad N, Peters A, Tartari E, et al. Hand hygiene in health care: 20 years of ongoing advances 
and perspectives [J]. The Lancet infectious diseases, 2021, 21(8): e209-e221. 
[24] Fan si, Liao Rujun. A meta-analysis of the effect of PDCA cycle on hand hygiene of medical staff in 
China [J]. Journal of preventive medicine intelligence, 2022, 38 (8):1140-1148.  
[25] Sun Linlin, Gai Fengchun, Amanda, etal. Application of evidence-based cluster intervention 
strategy in control of multi-drug resistant bacteria in ICU [J]. Journal of Changchun university of 
Chinese medicine, 2022, 38 (4): 448-451.  
[26] Korhonen A, Vuori A, Lukkari A, et al. Increasing nursing students’ knowledge of evidence-based 
hand-hygiene: A quasi-experimental study [J]. Nurse education in practice, 2019, 35: 104-110. 
[27] Sang Haiyan, Qiu Jun, Wei Zhonghang. Multi-factor analysis and prevention of central venous 
catheter-related bloodstream infection in cardiac care unit [J]. Laboratory diagnosis of China, 2019, 
23(6):1010-1012.   
[28] Shao Xiaoping, Peng Fei, Xing Weijie, etal. Summary of best evidence and application of central 
venous catheter maintenance techniques in critically ill adult ICU patients[J].Chinese Journal of Acute 
and Critical Care Nursing,2020,1(01):75-80. 
[29] Chow K M, Li P K T, Cho Y, et al. ISPD catheter-related infection recommendations: 2023 update[J]. 
Peritoneal Dialysis International, 2023, 43(3): 201-219. 



International Journal of Frontiers in Medicine 
ISSN 2706-6819 Vol.6, Issue 12: 60-65, DOI: 10.25236/IJFM.2024.061209 

Published by Francis Academic Press, UK 
-65- 

[30] Zhang Y. Investigation and analysis of knowledge and practice of ICU nurses in preventing catheter-
related bloodstream infection in Yanbian area [D]. Yanbian university, 2021.  
[31] Fei Xiaolu, Ma Liping, Wei Junzheng, etal. Intravenous tool evaluation based on real world data 
center and application [J]. Chinese hospital management, 2021,9(4):60-64.  
[32] Wang Juan, Hui Kanghua, Zhang ping, etal. Application effect of standard cluster nursing in 
prevention and control of vascular catheter-related bloodstream infections in severe patients under 
evidence-based concept [J]. Chinese medicine review, 2023,20(28):180-183.  
[33] Feng Jie, Liu Taotao, etal. Clinical characteristics and related factors of central venous catheter-
related bloodstream infection in ICU [J]. The Chinese journal of hospital infection, 2017,27(14):3176-
3179+3199.  
[34] TaoZhen, Lin Xiaoling, Gan WenSi. Clinical and etiological analysis of central venous catheter-
associated bloodstream infection [J]. Medical research journal, 2017,46-48(5):159-163.  
[35] Hu ling, Liu Qian, Zhong Min. Effect of risk warning and pre-control nursing on prevention of 
central venous catheter-associated infection in ICU patients [J]. Journal of General Nursing, 2019, 
19(26): 3652-3654. 
[36] Venkataraman R, Yadav U. Catheter-associated urinary tract infection: an overview[J]. Journal of 
basic and clinical physiology and pharmacology, 2023, 34(1): 5-10. 
[37] Yan Wanru, Qiu Meirong, Zhuo Longcai. Effect of quality control circle airway model nursing 
management on prevention of nosocomial infection in patients with multi-drug resistant bacteria [J]. 
Chinese health standard management, 2023,14(16):144-148.  
[38] Wang Xiaohua, Gu Mei, Liu Huayun. ICU infection risk identification and prevention and control 
of multi-resistant bacteria research progress [J]. Contemporary nurses (ten-day), 2023,30(02):20-23. 
[39] Su Qingqing, liu ling, Li Jigang. 5 M1E analysis method Application of multidisciplinary 
collaborative intervention in the prevention and control of multi-drug resistant bacteria infection in ICU 
patients [J]. Combine traditional Chinese and western medicine nursing (both in English and Chinese), 
2023, 9(02):169-171. 
[40] Wu Yan, Chen wan, Xie Yonglan. Effect of HFMEA on prevention of nosocomial infection outbreak 
of multi-drug resistant bacteria in ICU [J]. Chinese journal of infection control, 2023,22(01):102-109.  
[41] Huang Kejing, Chen Jie, Chen Xiaoqing. Study on risk factors and prevention of Klebsiella 
pneumoniae infection in ICU patients [J]. Hospital Management Forum,2022,39(10):51-55.  
[42] Oladele R O, Ettu A O, Medugu N, et al. Antibiotic Guidelines for Critically Ill Patients in Nigeria 
[J]. West African Journal of Medicine, 2023, 40(9): 962-972. 
[43] Heffernan AJ, Mohd Sazlly Lim S, Lipman J, etal. A personalised approach to antibiotic 
pharmacokinetics and pharmacodynamics in critically ill patients[J]. Anaesth Crit Care Pain Med. 2021; 
40(6):100970. 
[44] De Waele JJ, Akova M, Antonelli M, etal. Antimicrobial resistance and antibiotic stewardship 
programs in the ICU: insistence and persistence in the fight against resistance. A position statement from 
ESICM/ESCMID/WAAAR round table on multi-drug resistance[J]. Intensive Care Med. 2018,44(2):189–
196. 
[45] Evans L, Rhodes A, Alhazzani W, Antonelli M, Coopersmith CM, French C, etal. Surviving sepsis 
campaign: international guidelines for management of sepsis and septic shock 2021[J]. Intensive Care 
Med. 2021;47(11):1181–1247.  
[46] Tabah A, Lipman J, Barbier F etal. Use of antimicrobials for bloodstream infections in the intensive 
care unit, a clinically oriented review[J]. Antibiotics. 2022;11(3):362.  
[47] Tabah A, Buetti N, Staiquly Q, et al. Epidemiology and outcomes of hospital-acquired bloodstream 
infections in intensive care unit patients: the EUROBACT-2 international cohort study[J]. Intensive care 
medicine, 2023, 49(2): 178-190. 
[48] Dimitriadou I, Pittas S, Sidiropoulos A, et al. Perception of nursing staff in ICU regarding measures 
to prevent hospital-acquired infections: a qualitative approach[J]. Cureus, 2022, 14(12). 
[49] Yang Qiwen, Wu Anhua, Hu Bijie etal. Expert consensus on prevention and control strategies for 
transmission of clinically important drug-resistant bacteria [J]. Chinese Journal of Infection Control, 
2019,20(01):1-14. 
[50] Ling M L, Ching P, Apisarnthanarak A, et al. APSIC guide for prevention of catheter associated 
urinary tract infections (CAUTIs)[J]. Antimicrobial Resistance & Infection Control, 2023, 12(1): 52. 
[51] LI Yangyang, Shao Xiaoping, Jiang Zhuojuan, et al. Evidence-based nursing practice for the 
prevention and management of environmental infection in ICU [J]. Chinese Journal of Acute and Critical 
Care Nursing, 2019,1(05):459-463.  


