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ABSTRACT

Introduction: Healthcare-associated infections are a silent epidemic, associated with increa-

sed length of hospital stay, long-term disability, increased antimicrobial resistance, and 

higher financial costs for both the patient and family, as well as the healthcare system.

Objective: To map the interventions carried out by specialist nurses to prevent healthcare-

associated infections (HAIs) in critically ill patients in intensive care units (ICUs). 

Methodology: A scoping review was carried out, following the steps of the Joanna Briggs 

Institute (JBI) and using the PCC mnemonic (Population, Concept, Context). The search took 

place in May 2024, through the EBSCOhost platform, including MEDLINE, CINAHL and 

Academic Search Complete databases, as well as Google Scholar. Inclusion criteria were 

applied for studies published between 2019 and 2024, peer-reviewed and available in full 

text, resulting in 13 selected studies. 

Results: Invasive devices, such as central venous catheter (CVC), urinary catheter (UVC) and 

mechanical ventilator, were identified as the main sources of HAIs. Nursing interventions 

focus on bundles covering the insertion, maintenance and removal of these devices, high-

lighting the use of aseptic techniques, antisepsis with 2% chlorhexidine and the application 

of daily checklists. Conclusions: The evidence indicates that continuous training and the 

implementation of bundles of interventions by nurses contribute significantly to the reduc-

tion of HAIs in ICUs.

Keywords: Intensive Care Units; Infection Control; Nursing; Patient Care Bundles.

Resumo

Introdução: As Infeções Associadas aos Cuidados de Saúde são uma epidemia silenciosa, 

associadas ao aumento do tempo de internamento, incapacidade a longo prazo, aumento da 

resistência a antimicrobianos, custos financeiros superiores na saúde quer para o doente e 

família, quer para o sistema de saúde.

Objetivo: Mapear as intervenções realizadas por enfermeiros especialistas na prevenção de 

infeções associadas aos cuidados de saúde (IACS) em doentes críticos internados em unida-

des de cuidados intensivos (UCIs). 

Metodologia: Foi realizada uma scoping review, seguindo as etapas do Joanna Briggs Institu-

te (JBI) e utilizando a mnemónica PCC (População, Conceito, Contexto). A pesquisa decorreu 

em maio de 2024, através da plataforma EBSCOhost, incluindo as bases de dados MEDLINE, 

CINAHL e Academic Search Complete, além do Google Académico. Foram aplicados critérios 

de inclusão para estudos publicados entre 2019 e 2024, revistos por pares e disponíveis em
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texto completo, resultando em 13 estudos selecionados. 

Resultados: Os dispositivos invasivos, como cateter venoso central (CVC), cateter urinário 

(CV) e ventilador mecânico, foram identificados como as principais fontes de IACS. As inter-

venções de enfermagem concentram-se em bundles que abrangem a inserção, manutenção 

e remoção desses dispositivos, destacando-se o uso de técnicas assépticas, antissepsia com 

clorexidina a 2% e a aplicação de checklists diárias. 

Conclusões: A evidência indica que a formação contínua e a implementação de bundles de 

intervenções pelos enfermeiros contribuem significativamente para a redução das IACS em 

UCIs.

Palavras-chave:  Controlo de Infeção; Enfermagem; Pacote de Intervenções; Unidade de Tera-

pia Intensiva.

RESUMEN 

Introducción: Las infecciones asociadas a la atención médica son una epidemia silenciosa, 

asociada con una mayor duración de la estadía hospitalaria, discapacidad a largo plazo, mayor 

resistencia a los antimicrobianos y mayores costos financieros tanto para el paciente y la 

familia, como para el sistema de atención médica.

Objetivo: Mapear las intervenciones llevadas a cabo por enfermeras especializadas para 

prevenir las infecciones relacionadas con la asistencia sanitaria (IRAS) en pacientes críticos 

en unidades de cuidados intensivos (UCI). 

Metodología: Se realizó una revisión de alcance, siguiendo los pasos del Instituto Joanna 

Briggs (JBI) y utilizando la nemotecnia PCC (Population, Concept, Context). La búsqueda se 

realizó en mayo de 2024 a través de la plataforma EBSCOhost, incluyendo las bases de datos 

MEDLINE, CINAHL y Academic Search Complete, así como Google Scholar. Se aplicaron 

criterios de inclusión de estudios publicados entre 2019 y 2024, revisados por pares y dis-

ponibles a texto completo, resultando 13 estudios seleccionados. 

Resultados: Los dispositivos invasivos, como el catéter venoso central (CVC), el catéter uri-

nario (UVC) y el ventilador mecánico, se identificaron como las principales fuentes de HAI. 

Las intervenciones de enfermería se centraron en paquetes que cubrían la inserción, el 

mantenimiento y la retirada de estos dispositivos, destacando el uso de técnicas asépticas, 

la antisepsia con clorhexidina al 2% y la aplicación de listas de comprobación diarias. 

Conclusiones: Las pruebas indican que la formación continuada y la aplicación de paquetes 

de intervención por parte del personal de enfermería contribuyen significativamente a la 

reducción de las IRAS en las UCI.

Descriptores:  Control de Infecciones; Enfermería; Paquete de Intervención; Unidad de Cui-

dados Intensivos.
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INTRODUCTION

The concept of hospital-acquired infections began to be addressed in 1930 and since then, 

several efforts have been made to reduce the risk of infection and its impact on patients 

and health systems. However, it is a topic that requires constant investment due to its 

evident impact on patient safety. Therefore, the reduction of HAIs is part of the 5th strategic 

objective of the National Plan for Patient Safety 2021-2026.

Healthcare-associated infections (HAIs) are the result of procedures performed during the 

provision of healthcare in healthcare facilities or at patients' homes, and a HAI was not 

present at the time of admission or initiation of care(16).

HAIs are a silent epidemic and are becoming increasingly important in Portugal and world-

wide and are considered by the World Health Organization (WHO) to be a major cause of 

mortality and morbidity and a threat to public health(9,11). The presence of HAIs is associa-

ted with increased length of hospital stay, long-term disability, increased resistance to 

antimicrobials, higher financial costs for both the patient and family and the healthcare 

system, and an increase in the number of deaths(35).

In Portugal, a study carried out by the General Board for Health (DGS) indicated that the 

prevalence of HAIs is 8.9% in general, increasing to 20.5% in intensive care units(16). Among 

the most common, pneumonia and lower respiratory tract infection rank first, followed by 

urinary tract infection, surgical site infection, bloodstream infection and finally gastroin-

testinal infection(16).

The risk of contracting HAIs is significantly higher in Intensive Care Units (ICUs), and more 

recent data(16) report a prevalence of HAIs in ICUs of 20.5%, which, when compared to other 

settings, is the highest value. This fact is strongly associated with the use of invasive devices 

such as central venous catheters, urinary catheters and ventilators(34).

In order to prevent HAIs, the World Health Organization (WHO) created Basic Infection 

Control Precautions (BICPs) in 2009, which are intended to be followed by all citizens who 

come into contact with health services. Among the BICPs, hand hygiene (HH) is the univer-

sal precaution, the cheapest and most effective in preventing HAIs(18). However, although 

all health professionals are aware of the need to comply with the PBCI, there is still a lack 

of adherence to them, and it is therefore necessary to monitor and supervise professionals 

in acquiring the skills to ensure compliance(33). Therefore, ongoing training of professionals, 

whether formal or informal, is important, and should include a practical component and 

the existence of rules for procedures based on the most recent knowledge(33).
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Therefore, it was decided to conduct a scoping review, based on the principles of the Joanna 

Briggs Institute (JBI), with the aim of mapping the interventions of specialist nurses in the 

prevention of HAIs in critically ill patients admitted to the ICU. This document aims to 

answer the following question: What is the intervention of specialist nurses in the preven-

tion of HAIs in critically ill patients admitted to the ICU?

Given the relevance and complexity of HAIs in the context of ICUs, it is essential to identify 

evidence-based interventions, conducted by specialist nurses, that can be implemented con-

sistently to minimize the associated risks. Therefore, this study aims to map the nursing 

practices that contribute to the effective prevention of HAIs in critically ill patients, addres-

sing existing gaps and proposing strategies applicable to the national context.

METHODS

A scoping review is a type of review whose main purpose is to outline the evidence that 

exists in a given research area and to identify possible gaps in the evidence found(3).

In carrying out the scoping review, and following the Joanna Briggs Institute (JBI) proto-

col(26), the PCC strategy was used, with P – Critical patient; C – intervention by a specialist 

nurse in the prevention of HAIs; C – ICU.

The descriptors defined, were directly related to the review question and had previously 

been verified for validity in DeCS/MeSH: Critical care, Intensive Care Unit, Infection Control 

and Nursing. The result was the following Boolean equation: Critical care “AND” Intensive 

Care Unit “AND” Infection Control “AND” Nursing ”NOT” children “NOT” covid.

The following inclusion and exclusion criteria were defined:

• Inclusion: Studies published between 2019 and 2024, peer-reviewed and with full text;

• Exclusion: Duplicate studies, focused on pediatrics or non-hospital settings.



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 117

The search was conducted in indexed databases (MEDLINE, CINAHL and Academic Search 

Complete) and in Google Scholar, with the aim of expanding the scope of the review and 

identifying relevant studies that might not be included in traditional databases. In the case of 

Google Scholar, the selected articles were subjected to a rigorous screening process, including:

• Exclusion of duplicates already found in indexed databases;

• Full-text assessment to ensure that studies were peer-reviewed and published in qua-

lified scientific journals;

• Verification of alignment with defined eligibility criteria;

• Exclusion of unpublished theses, dissertations or reports.

The study selection process followed the PRISMA 2020 model guidelines(25), ensuring trans-

parency and reproducibility. The flowchart was adapted to illustrate the steps of identifica-

tion, screening, eligibility and inclusion of studies, as recommended in the PRISMA guide. 

Thirteen studies were included after applying the eligibility and exclusion criteria, detailed 

in the methodology section. The flowchart clearly shows the number of records identified 

at each step, including exclusions due to duplication, reading of titles and abstracts, and 

evaluation of full text.

Figure 1↗ shows the PRISMA research flowchart.

After gathering the studies included in the scoping review, they were summarized accord-

ing to the author, year of publication, country and place of publication, objective of the stu-

dy, type of study, main results and conclusions of the study, which are shown in Table 1↗. 

The first two articles address the topic of HAIs in general, the following four are related to 

care associated with CVC, the next four concern care in the prevention of VAP and the rest 

to care associated with VC.

As for their source, 7 articles are found in the CINAHL database, 3 in MEDLINE and 1 in 

Academic search complete, the remaining 2 were found in Google Scholar.

RESULTS

This scoping review included 13 studies addressing interventions performed by specialist 

nurses in the prevention of HAIs in intensive care units. The interventions were categori-

zed according to the main invasive devices: central venous catheter (CVC), urinary catheter 

(UC) and mechanical ventilator.
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The included studies highlighted practices based on bundles of interventions, applied in the 

insertion, maintenance and removal of invasive devices. In the case of CVC, the most cited 

interventions include skin antisepsis with 2% chlorhexidine, the use of aseptic technique 

and the daily recording of the need for the device. For UC, practices such as daily cleaning 

with soap and water, regular emptying of the collection bag and assessment of the need for 

early removal were identified. Regarding mechanical ventilators, the most effective inter-

ventions consist of elevating the head of the bed, oral hygiene with chlorhexidine and check-

ing the cuff pressure.

Table 1↗ presents a detailed summary of the characteristics of the included studies, with 

emphasis on the interventions associated with each device and the main results obtained.

DISCUSSION

HAIs are infections that result from the provision of health care and are one of the most 

frequent adverse effects that negatively impact health systems by increasing financial costs 

and mortality rates. The factors that contribute to HAIs can be grouped into three catego-

ries: the first is related to the environment and organization that includes HH within the 

scope of PBCI, surface disinfection and correct use of PPE(22); the second is related to factors 

intrinsic to the patient, such as the severity of the disease, immunosuppression and length 

of hospital stay; and the third also considers health professionals with regard to compliance 

with the 5 moments of HH and the correct use of PPE, with the last two categories being 

the most important and having the greatest impact(22).

Among the multiple factors that increase the risk of a patient contracting an HAI, there is 

the presence of invasive devices that pose the greatest risk(16,20,30), with the most significant 

being the orotracheal tube (OTT) associated with invasive ventilation, the urinary catheter 

(VC) and the central venous catheter (CVC)(16).

The most common interventions associated with reducing CVC infections include the appli-

cation of aseptic techniques and the use of 2% chlorhexidine for skin antisepsis. Studies 

highlight the importance of daily recording of the need for the device to optimize clinical 

management, reinforcing evidence-based practices(28).

All articles state that the healthcare professional (HCP) must comply with correct HH   and 

others also refer to the use of maximum barrier precautions (sterile gown, mask and gloves) 

(17,21,24,30). Other authors consider these two measures to be essential(9,14,17,21,24,30). Regarding 

the choice of insertion site, all authors state that it is crucial, with the femoral vein being 
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the one that should be avoided(9,21,30). The internal jugular vein and subclavian vein are 

preferred(14,17). Two articles also attribute importance to the use of catheters impregnated 

with antibiotics and antiseptics(17,28) and only one of them considers the use of ultrasound-

guided equipment relevant(17). The echo-guided peripheral venous canalization method may 

be an alternative to CVC placement(20).

Regarding CVC maintenance, all authors report the importance of HH before and after the 

procedure, and others also point out all moments of CVC manipulation, whether for chang-

ing the infusion system, administering therapy or collecting blood(9,14,28,30). The technique 

to be used is aseptic(14,24,28,30,36) and the insertion site should be cleaned with 2% chlorhexi-

dine(14,17,21,24,30,36), with one of the articles considering the use of a sponge impregnated with 

chlorhexidine to clean the CVC insertion site(28). The use of 2% chlorhexidine in alcohol or 

70% alcohol with continuous friction for 15 seconds is recommended, allowing the CVC 

access points to dry(14,24). Only one of the articles states that the cleaning technique should 

be performed with circular movements and from the center to the periphery(36).

CVC connections should be rubbed with antiseptic(9,14,17,23,24,28,36) and the dressing should 

be sterilized and preferably transparent semipermeable(14,17,21,28,30,36). The dressing should 

be changed every 7 days(9,14,17,21,30) or in the case of opaque permeable dressing every 48 

hours(9,14,21,30) or whenever it is dirty or detached(9,14,17,21,30).

The need for CVC maintenance should be assessed daily(14,17,20,21,24), and one of the authors 

also recommends that the nursing team use a daily checklist(28). The dressing change should 

be recorded in nursing notes(14,30,36).

Bathing with chlorhexidine is part of a set of strategies to reduce CVC-associated infection, 

according to two articles included in this review(20,28).

Regarding ventilator-associated pneumonia (VAP), all articles are based on a set of interven-

tions for its prevention, which should be practiced by nurses(1). The interventions are: 1) 

Elevation of the head of the bed between 30/45º(4,5,6,7,8,9,15,18,27); 2) Oral hygiene with 0.2% 

chlorhexidine at least once a shift(4,5,6,7,8,9); 3) Assessment of cuff pressure once a day, which 

should be between 20 and 30 cmH2O(4,5,8,15,18); 4) Maintenance of a clean circuit and changing 

it only when visibly dirty or malfunctioning(5,8,9,15); 5) Aspiration of secretions, according to 

the patient's needs(4,6,7,9); 6) Respiratory and motor physiotherapy(4); 7) Discontinuation of 

sedatives(4). One study also attributes special importance to compliance with PBCI by pro-

fessionals(6) and another reports only on HH(8).

The use of light sedation, preferably the minimum necessary, and daily spontaneous ven-

tilation tests in patients who are candidates for extubation are interventions to be imple-
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mented in patients undergoing IMV, and these interventions were mentioned in only two 

articles(9,15).

Contrary to what was evident in all studies regarding oral cavity hygiene, one author does 

not recommend the use of 2% chlorhexidine, which should be replaced by octenidine or 

another authorized solution(15).

Regarding UTI associated with VC, all studies included in the scoping review advocate the 

use of a set of interventions with the aim of reducing the infection rate, these being at the 

level of its insertion, maintenance and removal. Since nursing professionals are responsible 

for these moments(2), the following interventions are essential: 1) Use of aseptic technique 

when inserting the VC(13,19,29,31,32); 2) cleaning the catheter and surrounding area with soap 

and water every 8 hours and whenever necessary(13,19,31,32); 3) Proper positioning and 

fixation of the urine drainage bag (below the level of the bladder, it should not touch the 

floor)(9,13,19,29,31,32); 4) Proper fixation of the VC to the patient (adhesive tape or fixation devi-

ce)(9,13,31,32); 5) Proper positioning of the drainage system to avoid kinks or obstructions(13,31,32); 

6) Emptying of the urine bag when it reaches 2/3 of its capacity(13,29,31). HH is considered 

essential when any manipulation of the VC(28,31), while others suggest evaluating the proper 

use of the VC(10,13,20).

Regarding maintenance care, the use of PBCI is recommended when manipulating the drai-

nage system and VC and the use of clean technique(13).

Since UTI associated with VC arises mainly from their prolonged use(10,29,31,32), all articles 

consider it relevant to daily assess the need for VC maintenance and promote its early 

removal(9,10,13,19,31,32). One of the articles suggests the use of an electronic daily checklist 

where the following parameters are recorded by the nursing team: 1) date of insertion of 

VC; 2) Indication for use of VC or reason for prolonged use; 3) Instructions to the patient 

about VC care; 4) Care of VC(31).

Training interventions for people with CVs, with simulation, at the time of insertion, main-

tenance and removal, has been shown to be essential for the quality of care and thus to 

reduce the risk of infection(9,10,31).

The specialist nurse is considered a fundamental element in the prevention of HAIs, espe-

cially those associated with devices, acting as a promoter of safe practices based on the best 

evidence, ensuring compliance with PBCI, indications for placement, handling and removal 

of devices through supervision.
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Although the scoping review provides a comprehensive overview of nursing interventions 

for the prevention of HAIs, some methodological limitations should be considered. First, a 

formal assessment of the methodological quality of the included studies was not performed. 

This type of assessment could reinforce the robustness of the results and ensure that the 

suggested practices are based on high-quality evidence. The absence of this criterion may 

limit the strength of the conclusions, especially because studies of different designs and 

levels of evidence were included. However, the use of multiple databases, including Google 

Scholar, may introduce potential biases. Although the approach broadened the scope of the 

search, the quality and relevance of the studies identified in Google Scholar depend on a 

rigorous screening process, which is not always uniform across databases. This heteroge-

neity in selection may impact the comparability of the results.

The interventions identified in this review, such as the use of evidence-based bundles and 

ongoing training of nurses, have shown effectiveness in reducing HAIs. However, their 

implementation in the Portuguese context requires adaptations that consider the specific 

characteristics of the health system, such as the organization of services, the availability 

of resources and the professional culture. For example, ongoing training in prevention 

practices, including hand hygiene and the use of invasive devices, can be integrated into 

the regular continuing education programs of health institutions. However, the shortage 

of human resources, frequently reported in Portugal, may hinder the systematic implemen-

tation of these practices. It is therefore essential to prioritize cost-effective interventions, 

such as the introduction of daily checklists to assess the need for invasive devices, a strategy 

that requires low investment and is easy to implement. In addition, adherence to the PBCI 

described by the DGS should be reinforced through institutional campaigns that promote a 

culture of patient safety. These campaigns should include regular audits, feedback to teams 

and the dissemination of good practice results in different hospital units. Finally, collabora-

tion between health services and universities can facilitate the adaptation of intervention 

bundles to the Portuguese reality, allowing the integration of evidence-based practices in 

the initial and ongoing training of professionals.
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CONCLUSION

In this review, evidence was searched to identify the interventions of specialist nurses in 

the prevention of HAIs in critically ill patients admitted to the ICU, using a database. Thus, 

a total of 13 articles were selected and categorized according to the scope of HAIs. In criti-

cally ill patients admitted to the ICU, HAIs are mainly associated with invasive devices, 

with the most prevalent ones being selected: CVC, CV and Ventilator associated with VAP, 

and for each of them, interventions were defined with a view to preventing infection.

It was thus possible to achieve the objective of this review and identify the interventions 

of specialist nurses in the prevention of HAIs within the scope of PCBI and associated with 

the main devices (CVC, CV and ventilator), which is a starting point for integrating them 

into practice, through an educational approach and training and awareness-raising of teams.

The interventions identified in this review should be translated into practical strategies 

adapted to the Portuguese context. A priority recommendation is the development of conti-

nuous training programs based on bundles of interventions, as described in international 

studies(20,29). These programs may include:

• Training in aseptic techniques for the insertion and maintenance of invasive devices, 

such as central venous catheters;

• Implementation of daily checklists to assess the need for invasive devices, promoting 

their early removal when appropriate;

• Regular educational activities, focused on preventive measures such as hand hygiene 

and the correct use of antiseptics;

• In addition to training, it is suggested that standardized protocols be created based on 

the PBCI, already recommended by the DGS, promoting regular audits and feedback 

to health teams.

In the context of research, it is essential to assess the effectiveness of these interventions 

in the Portuguese clinical setting. Future studies could explore:

• The impact of bundles on reducing healthcare-associated infections in intensive care 

units;

• Barriers and facilitators to implementing the suggested practices in different regions 

of the country;
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• Comparisons between units that systematically apply the protocols and those that 

follow traditional practices, analyzing the results in terms of infection reduction, costs 

and patient satisfaction;

• These investigations will contribute to validating the interventions in local contexts, 

providing robust evidence for effective national implementation.

In this context, the specialist nurse contributes to the reduction of HAIs by ensuring com-

pliance with safe practices in order to strengthen the culture of safety and the quality of care.



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 124

References

1. Alecrim RX, Taminato M, Belasco A, Longo MC, 

Kusahara DM, Fram D. Strategies for preventing 

ventilator-associated pneumonia: an integrative 

review. Rev Bras Enferm. 2019 April;72(2):521-30. 

Available from: https://doi.org/10.1590/0034-7167-

2018-0473

2. Alqarni MS. Catheter-associated urinary tract 

infection (CAUTI) in ICU patients. 2021;15(1). 

Available from: https://doi.org/10.5742/

MEJN2021.93799

3. Amendoeira. Revisão Sistemática de Literatura 

A coping Review. Instituto Politécnico de Santarém. 

2022. Available from: http://hdl.handle.net/

10400.15/3784

4. Barros FR. Adhesión al bundle de prevención 

de neumonía asociada a la ventilación mecánica. Rev 

Cuid [Internet]. 2019 May 3;10(2). Available from: 

https://revistas.udes.edu.co/cuidarte/article/view/

746

5. Branco A, Lourençone EMS, Monteiro AB, 

Fonseca JP, Blatt CR, Caregnato RCA. Education to 

prevent ventilator-associated pneumonia in intensive 

care unit. Rev Bras Enferm. 2020;73(6):e20190477. 

Available from: https://doi.org/10.1590/0034-7167-

2019-0477

6. Ciampoli N, Bouchoucha S, Currey J, Hutchinson 

A. Evaluation of prevention of ventilator-associated 

infections in four Australian intensive care units. 

Journal of Infection Prevention. 2020 July;21(4): 147-

54. Available from: https://doi.org/

10.1177/1757177420908006

7. Coelho, DF, Demarche, NF, Ficagna, FT & 

Valcarenghi, RV. O Impacto da utilização de Bundles 

na prevenção da pneumonia associada à ventilação 

mecânica: The impact of the use of Bundles in the 

prevention of pneumonia associated with mechanical 

ventilation. Revista Enfermagem Atual In Derme. 

2020;92(30). Available from: https://doi.org/10.31011/

reaid-2020-v.92-n.30-art.468

8. Cruz J, Martins M. Pneumonia associated with 

invasive mechanical ventilation: nursing care. Rev 

Enf Ref. 2019 March 29;IV Série(No 20):87-96. 

Available from: https://doi.org/10.12707/RIV18035 

9. Dantas AC, Araújo JN, Nascimento AA, Martins 

QC, Araújo MG. Measures used in intensive care 

units to prevent infection: an integrative review. Rev 

Rene. 2020 July 17;21:e44043. Available from: http://

repositorio.ufc.br/handle/riufc/53170

10. Decker SG, Bosch N, Murphy J. Catheter-

associated urinary tract infection reduction in 

critical care units: a bundled care model. BMJ Open 

Qual. 2021 December;10(4):e001534. Available from: 

https://doi.org/10.1136/bmjoq-2021-001534

11. DGS. Programa de Prevenção e Controlo de 

Infeções e de Resistência aos Antimicrobianos. 2017. 

Available from: htps://www.sns.gov.pt/wpcontent/

uploads/2017/12/DGS_PCIRA_V8.pdf

12. Direção Geral de Saúde. Precauções Básicas do 

Controlo de Infeção (PBCI). (Norma n.º 029/2012) 

2013 October 31. Available from: https://

normas.dgs.min-saude.pt/2012/12/28/precaucoes-

basicas-do-controlo-da-infecao-pbci/



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 125

13. Direção Geral de Saúde. “Feixe de Intervenções” 

para a prevenção de Infeção Urinária Associada a 

cateter vesical (Norma n.º 019/2015) 2022a August 29. 

Available from: https://normas.dgs.min-saude.pt/

2015/12/15/feixe-de-intervencoes-de-prevencao-de-

infecao-urinaria-associada-a-cateter-vesical/

14. Direção Geral de Saúde. “Feixe de Intervenções” 

para a prevenção de Infeção relacionada com o 

cateter vascular central (Norma n.º 022/2015) 2022b 

August 29. Available from: https://normas.dgs.min-

saude.pt/2015/12/16/feixe-de-intervencoes-de-

prevencao-de-infecao-relacionada-com-cateter-

venoso-central/ 

15. Direção Geral de Saúde. “Feixe de Intervenções” 

para a prevenção da Pneumonia associada à 

intubação (Norma n.º 021/2015) 2022c November 17. 

Available from: https://normas.dgs.min-saude.pt/

2015/12/16/feixe-de-intervencoes-de-prevencao-de-

pneumonia-associada-a-intubacao/

16. European Centre for Disease Prevention and 

Control. Point prevalence survey of healthcare-

associated infections and antimicrobial use in 

European acute care hospitals, 2022-2023. [Internet]. 

LU: Publications Office; 2024. Available from: https://

data.europa.eu/doi/10.2900/88011

17. Fernandes MS, Fernandes MS, Nogueira HK, 

Pontes FS, Góes ÂC,  Oliveira DF. Bundle for the 

prevention of bloodstream infection. 2019. Available 

from: https://doi.org/10.5205/1981-8963-

v13i01a237743p1-8-2019

18. Ferreira LD, Azevedo LM, Salvador PT, Morais 

SH, Paiva RD, Santos VE. Nursing Care in Healthcare-

Associated Infections: A Scoping Review. Rev Bras 

Enferm. 2019 April;72(2):476-83. Available from: 

https://doi.org/10.1590/0034-7167-2018-0418

19. Gallucci AB, Santos FL, Mendes MT. Infecções 

relacionadas ao cateterismo vesical de demora 

realizado pelo enfermeiro na Unidade de Terapia 

Intensiva: Revisão Integrativa. Rev Saber Digital. 

2023 December 4;16(3):e20231606. Available from: 

https://doi.org/10.24859/SaberDigital.2023v16n3.1462

20. Iordanou S, Papathanassoglou E, Middleton N, 

Palazis L, Timiliotou-Matsentidou C, Raftopoulos V. 

Device-associated health care-associated infections: 

The effectiveness of a 3-year prevention and control 

program in the Republic of Cyprus. Nursing in 

Critical Care. 2022 July;27(4):602-11. Available from: 

https://doi.org/10.1111/nicc.12581

21. Lima YC, Firmino MG, Costa ES, Soares TT, 

Silva JL, Ramos AD. Contribuições da enfermagem 

na prevenção de infecções relacionadas ao cateter 

venoso central em unidades de terapia intensiva: 

revisão integrativa. Acervo Enfermagem. 2021 July 

22;13:e8455. Available from: https://doi.org/10.25248/

reaenf.e8455.2021

22. Oliveira TD, Macedo AB, Hansel LA, Chaves 

EH, Oliveira GS, Rech NL. Construção de um bundle 

para prevenção de infecção de corrente sanguínea 

associada ao cateter venoso central. Rev Enferm Atual 

In Derme [Internet]. 2021 February 12;95(33). 

Available from: https://

teste.revistaenfermagematual.com/index.php/revista/

article/view/737

23. Oliveira TG, Marcatto JD, Corrêa AD, Santos 

LM, Rocha PK, Simão DA. Adesão às práticas de 

prevenção de infecção de cateter venoso central após 

intervenção com simulação. Rev Bras Enferm. 2023; 

76(4):e20220574. Available from: https://doi.org/

10.31011/reaid-2021-v.95-n.33-art.737



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 126

24. Page MJ, McKenzie J, Bossuyt PM. The PRISMA 

2020 statement: An updated guideline for reporting 

systematic reviews. 2021. BMJ, 372, n71. Available 

from: https://doi.org/10.1136/bmj.n71.

25. Peters MD, Godfrey C, McInerney P, Munn Z, 

Tricco AC, Khalil, H. Scoping Reviews. Aromataris E, 

Lockwood C, Porritt K, Pilla B, Jordan Z, editors. JBI 

Manual for Evidence Synthesis. JBI; 2024. Available 

from: https://doi.org/10.46658/JBIMES-24-09

26. Pinho MT, Santos CMC, Servio BC, Brinti LM, 

Toledo LV, Salgado PD. Fatores de risco relacionados 

à pneumonia associada a ventilação mecânica: revisão 

da literatura. Acervo Saúde. 2021 April 27;13(4): 

e7034. Available from: https://doi.org/10.25248/

reas.e7034.2021

27. Ribeiro WA, Souza DM, Neves KD, Paixão PC, 

Fassarella BP, Oliveira MP. Protagonização do enfermeiro 

na segurança do paciente com cateter vascular central 

na unidade de terapia intensiva. GANJ [Internet]. 2(s4). 

Available from: http://globalacademicnursing.com/

index.php/globacadnurs/article/view/284

28. Santos CM, Pereira DT, Almeida DV. Infecção 

do Trato Urinário associado ao Cateterismo Vesical 

em pacientes críticos: evidências para o cuidado de 

enfermagem. Acervo Saúde. 2023 April 25;23(4): 

e11981. Available from: https://doi.org/10.25248/

reas.e11981.2023

29. Silva MM, Tavares DS, Cavalcanti DC, 

Nascimento LC. Bloodstream infections related to 

central catheters: understanding and practice of the 

nursing team / Infecções de corrente sanguínea 

relacionada a cateteres centrais: entendimento e 

prática da equipe de enfermagem. RPCF. 2021 May 

13;13:640-5. Available from: https://doi.org/

10.9789/2175-5361.rpcfo.v13.9376

30. Shadle HN, Sabol V, Smith A, Stafford H, 

Thompson JA, Bowers M. A Bundle-Based Approach 

to Prevent Catheter-Associated Urinary Tract 

Infections in the Intensive Care Unit. Critical Care 

Nurse. 2021 April 1;41(2):62-71. Available from: 

https://doi.org/10.4037/ccn2021934

31. Tyson AF, Campbell EF, Spangler LR, Ross SW, 

Reinke CE, Passaretti CL, et al. Implementation of a 

Nurse-Driven Protocol for Catheter Removal to 

Decrease Catheter-Associated Urinary Tract Infection 

Rate in a Surgical Trauma ICU. J Intensive Care Med. 

2020 August;35(8):738-44. Available from: https://

doi.org/10.1177/0885066618781304

32. Vieira, F Precauções Básicas de Controlo de 

Infeção. In M. Ferreira, A.Nogueira & C. Ferreira 

(Coord), Prevenção e Controlo de Infeção em 

Cuidados de Saúde Quântica Editora. 2022, p.33-64.

33. World Health Organization. Report on the 

burden of endemic health care-associated infection 

worldwide [Internet]. Geneva: World Health 

Organization; 2011, p. 40. Available from: https://

iris.who.int/handle/10665/80135

34. World Health Organization. Infection 

prevention and control in-service education and 

training curriculum. WHO. 2024. Disponível: https://

iris.who.int/bitstream/handle/

10665/376810/9789240094123-eng.pdf

35. Kar G, Erek KE. Evaluation of skills of 

intensive care nurses regarding central venous 

catheter care: An observational study. Marmara 

Medical Journal. 2021 October 27;34(3):298-306. 

Available from: https://doi.org/10.5472/

marumj.1012090



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 127

Authors

Patrícia Gonçalves

https://orcid.org/0009-0005-5263-7761

Maria do Céu Marques

https://orcid.org/0000-0003-2658-3550

Corresponding Author/Autora Correspondente

Patrícia Gonçalves – Unidade Local de Saúde do 

Litoral Alentejano, EPE. Santiago do Cacém.

patriciasantinhosmartins@gmail.com

Authors' contributions/Contributos das autoras

PG: Study coordination, study design, collection, 

storage, and analysis of data, review and discussion 

of results.

MM: Study design, data analysis, review and 

discussion of results.

All authors have read and agreed with the 

published version of the manuscript.

Ethical Disclosures 

Conflicts of Interest: The authors have no conflicts 

of interest to declare.

Financial Support: This work has not received any 

contribution, grant or scholarship.

Provenance and Peer Review: Not commissioned; 

externally peer reviewed.

Responsabilidades Éticas

Conflitos de Interesse: Os autores declararam não 

possuir conflitos de interesse.

Suporte Financeiro: O presente trabalho não foi 

suportado por nenhum subsídio ou bolsa.

Proveniência e Revisão por Pares: Não 

comissionado; revisão externa por pares.

©Authors retain the copyright of their articles, granting RIASE 2024 the 
right of first publication under the CC BY-NC license, and authorizing 
reuse by third parties in accordance with the terms of this license.
©Os autores retêm o copyright sobre seus artigos, concedendo à RIASE 
2024 o direito de primeira publicação sob a licença CC BY-NC, e 
autorizando reuso por terceiros conforme os termos dessa licença.



SPECIALIZED NURSING IN INFECTION PREVENTION IN INTENSIVE CARE UNITS

online 2024. december. 10(3): 113 - 132 128

Figure 1 – PRISMA flowchart (adapted) of the research process.↖
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Table 1 – The principal characteristics of the studies included and the interventions identified.→↖↖

Author/Year

Iordanou et al, 

2022

Oliveira et al, 

2019 

Silva et al, 

2021

Ribeiro et al, 

2021

The reduction in device-associated infections (CVC, 

CV and ventilator) was achieved over a 3-year period 

through an infection control program rather than 

the application of simple individualized measures. 

Prevention strategies should be based on the best 

evidence and actively involve the team.

HAIs in the ICU are related to: 1) Environment and 

organization; 2) Patient; 3) Health professionals. For 

nurses, HAIs are acquired in a cross-acquired manner 

and are due to factors related to the environment and 

patient and are exempt from their responsibility, 

however the categories with the greatest impact on 

HAIs are the second and third.

66% of the professionals did not know how to define 

the infection in question, 45.8% knew the pathophy-

siology, 50% knew the CVC maintenance guidelines, 

however none of the professionals mentioned the 

practice of a checklist. In general, gaps in the 

professionals' knowledge were identified. Ongoing 

education and the creation of protocols are suggested.

The strategies are: insertion by qualified professionals; 

prior disinfection of the skin with 2% chlorhexidine; 

selection of the insertion site; aseptic technique; HH 

before and after handling; daily bath with 

chlorhexidine, semipermeable dressing and use of a 

daily CVC maintenance checklist. These practices are 

the responsibility of nurses, thus requiring scientific 

technical knowledge to support clinical practice.

Title

Device-associated health 

care-associated infections: 

The effectiveness of 

a 3-year prevention and 

control program in the 

Republic of Cyprus

Infections related to 

health assistance under 

the view of nursing in 

adult intensive therapy.

Bloodstream infections 

related to central 

catheters : understanding 

and practice of the 

nursing team.

Nurses' role in patient 

safety with central 

vascular catheters 

in the intensive care unit.

Type of studyCountry 
(publication)

Objective Results/Conclusions

Cyprus.

Brazil.

Brazil.

Brazil.

Quasi-

experimental 

study – 2.c quasi-

experimental 

prospective study.

Observational – 

descriptive study – 

level 4.c case series.

Observational – 

descriptive study – 

level 4.c case series.

Observational 

study – Systematic 

review of descrip-

tive studies.

To evaluate the 

effectiveness of a set 

of infection control 

measures to reduce 

HAIs associated with 

devices.

To understand the 

meaning attributed 

by nurses to infection 

prevention practices 

related to health care.

To investigate nurses' 

understanding and 

practice in the 

prevention of CVC-

associated bloodstream 

infection in the ICU.

Identify strategies used 

by nurses in the 

prevention and control 

of CVC-associated 

infections in the ICU.

Publication

Nursing in 

critical care.

Science, Care 

and Health.

Care is 

Fundamental.

Global 

academic 

nursing jornal. 
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Kar & Kazan, 

2021

Fernandes 

et al, 2019

Branco et al, 

2020

Ciampoli et al, 

2020

HH had a 93.7% adherence rate, with the use of sterile 

gloves being observed in 29.7% of cases. Maintenance 

of the lumen with saline solution had a 5.4% 

adherence rate, and nursing records on CVC care had 

a 16.2% adherence rate. Nurses should acquire 

theoretical and practical knowledge in CVC care, based 

on evidence.

Approximately 53.6% of professionals are familiar 

with the CVC care protocol, with 53.6% knowing 

the preferred location for its insertion and 51.6% 

performing 2 to 3 bundle interventions to maintain

the CVC.  There are still gaps in the knowledge of 

healthcare professionals.

Through ongoing education with active participation 

of professionals and daily feedback with reflection

on practice, the incidence of VAP was reduced, and 

the applied tool – bundle – proved to be important and 

should be incorporated into daily practice. A reduction 

in the VAP rate from 8.2% to 6.8% was observed.

In prevention of the VAP, the following interventions 

were analysed: patient positioning, endotracheal 

suction, checking cuff pressure and oral hygiene care, 

as well as the PBCI, with gaps in practice being found, 

especially in the last two interventions.

Evaluation of skills of 

intensive care nurses 

regarding central venous 

catheter care: 

An observational study.

Bundle for the 

prevention of 

bloodstream infection.

Education for prevention 

of ventilator-associated 

pneumonia in intensive 

care units.

Evaluation of prevention 

of ventilator-associated 

infections un four 

Australian Intensive 

Care units.

Turkey.

Brazil.

Brazil.

Australia.

Observational – 

descriptive study 

– level 4.c case 

series.

Observational 

study – 4.b 

cross-sectional.

Quasi-

experimental 

study – 2nd pre 

and post 

retrospective test.

Observational 

study – 4.b 

cross-sectional.

To assess the skills of 

ICU nurses in CVC 

care.

To assess the 

knowledge of ICU 

healthcare 

professionals about the 

CVC-related 

bloodstream infection 

prevention bundle.

To assess nurses' 

adherence to the VAP 

prevention bundle and 

the incidence rate 

before and after the 

education.

To explore the 

knowledge and 

adherence of ICU 

nurses to practices for 

preventing VAP.

Marmara 

Medical 

Journal.

Journal of 

Nursing.

Brazilian 

Journal of 

Nursing.

Journal of 

Infection 

Prevention.

Table 1 – The principal characteristics of the studies included and the interventions identified.←→↖↖

Author/Year Title Type of studyCountry 
(publication)

Objective Results/ConclusionsPublication
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Cruz & 

Martins, 2019

Barros, 2019

Decker et al, 

2021

Nursing procedures: elevation of the headboard to 30º; 

oral hygiene with chlorhexidine once per shift; 

maintenance of clean ventilation circuits and 

replacement when visibly dirty or malfunctioning; 

checking cuff pressure once per shift; suction of 

secretions and hand hygiene. VAP was evident in 0.3% 

of the sample.  Checking cuff pressure and suction of 

secretions were the procedures with the lowest 

adherence. There is still a need for ongoing training 

for professionals as well as compliance with the bundle 

of interventions.

The bundle consists of: (1) Headboard positioning at 

30/45º; (2) Care with secretion aspiration; (3) Oral 

hygiene with 0.12% chlorhexidine; (4) Respiratory and 

motor physiotherapy; (5) Cuff pressure between 20-30 

cmH2O; (6) Interruption of sedative infusion. The 

bundle adherence rate was 77.4% and the incidence of 

VAP decreased from 13.3 to 11.9 per 1000 patient-days. 

New educational strategies need to be implemented to 

increase bundle adherence with a view to improving 

the quality of care.

A set of interventions were implemented regarding the 

placement, maintenance and removal of the VC, which 

contributed to a reduction in the VC-associated UTI 

rate of 83% over a 4-year period and a 33.8% reduction 

in the use of prolonged catheters.

Pneumonia associated 

with invasive mechanical 

ventilation: nursing care.

Adherence to the 

ventilator-associated 

pneumonia prevention 

bundle.

Catheter-associated urinary 

tract infection reduction 

in critical care units: 

a bundled care model.

Portugal.

Brazil.

USA.

Longitudinal and 

descriptive study.

Observational – 

descriptive study – 

level 4.c case 

series.

Quasi-

experimental – 

2.d pre-test and 

post-test study.

Identify nursing 

procedures in patients 

undergoing IMV 

and the development 

of pneumonia in an 

intensive care unit.

To assess adherence 

and compliance with 

practices that comprise 

a VAP prevention 

bundle in adult ICUs 

and to analyze the 

impact of these 

measures on VAP rates.

Reduce the rate of 

urinary tract infection 

(UTI) associated with 

CV in the ICU of 

the hospital involved 

in the study.

Nursing 

Journal 

Reference.

Cuidarte 

Journal.

BMJ Open 

Quality.

Table 1 – The principal characteristics of the studies included and the interventions identified.←→↖↖

Author/Year Title Type of studyCountry 
(publication)

Objective Results/ConclusionsPublication
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Shadle et al, 

2021

Tyson et al, 

2020

Didactic training was provided and interventions were 

implemented in the area of   CV care, resulting in a 

reduction in the incidence rate of UTI. It was not 

possible to reduce the number of days of presence of 

CV.  A significant reduction in UTI associated with CV 

was achieved in the ICU and throughout the hospital 

through the training provided and the set of 

interventions defined. The IT department began 

to create a checklist in the hospital system.

By creating a package of interventions, it was found 

that the use of prolonged VC and the rate of HAIs 

associated with VC decreased significantly, the former 

from 0.78 to 0.70% and the latter from 5.1% to 2%. The 

creation of protocols introduced by nurses results in 

measurable data on the reduction of HAIs associated 

with VC and is a low-cost resource that enables results 

in the scope of infection control.

A bundle-based approach 

to prevent catheter-

associated urinary tract 

infections in the intensive 

care unit.

Implementation of a 

nurse-driven protocol 

for catheter removal 

to decrease catheter-

associated urinary tract 

infection rate in a surgical 

trauma ICU.

Unknown.

USA.

Quasi-

experimental 

study – 2.d pre-

test and post-test 

study.

Quasi-

experimental 

study – 2.d pre-

test and 

retrospective 

post-test.

Reduce the number of 

UTIs associated with 

VC use in the ICU 

through ongoing 

education and practice 

interventions.

To compare the rate 

of HAIs associated 

with VC and the use 

of prolonged VC, 

before and after 

application of an early 

VC removal protocol 

led by nurses.

Critical Care 

Nurse.

Journal of 

intensive care 

medicine.
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Author/Year Title Type of studyCountry 
(publication)

Objective Results/ConclusionsPublication


