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Healthcare-associated infections are adverse events that affect people in critical condition, espe-
cially when hospitalized in an intensive care unit. The most prevalent is intubation-associated
pneumonia (IAP), a nursing-care-sensitive area. This review aims to identify and analyze nursing
interventions for preventing IAP. An integrative literature review was done using the Medline, CI-
NAHL, Scopus and PubMed databases. After checking the eligibility of the studies and using
Rayyan software, ten final documents were obtained for extraction and analysis. The results ob-
tained suggest that the nursing interventions identified for the prevention of IAP are elevating the
headboard to 30°; washing the teeth, mouth and mucous membranes with a toothbrush and then
instilling chlorohexidine 0.12%-0.2% every 8/8 hr; monitoring the cuff pressure of the endotra-
cheal tube (ETT) between 20-30 mm Hg; daily assessment of the need for sedation and ventilatory
weaning and the use of ETT with drainage of subglottic secretions. The multimodal nursing inter-
ventions identified enable health gains to be made in preventing or reducing IAP. This area is sen-
sitive to nursing care, positively impacting the patient, family, and organizations. Future research is
suggested into the effectiveness of chlorohexidine compared to other oral hygiene products, as
well as studies into the mortality rate associated with IAP, with and without ETT for subglottic as-
piration.

Key Words: critically ill; endotracheal intubation; intensive care unit; nursing; prevention and
control; ventilator-associated pneumonia

INTRODUCTION

Healthcare-associated infections (HAI) are adverse events that affect patients in complex
acute or critical situations, especially those admitted to intensive care units (ICUs) [1]. They

are currently a worldwide problem since, according to the European Center for Disease Pre-
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vention and Control in 2017, 8.3% of patients admitted to ICU
for more than two days had at least one HAI, the most preva-
lent being intubation-associated pneumonia (IAP) [2].

In Portugal, according to the General Directorate of Health,
the prevalence of HAI in hospitals is 7.8% (lower than in 2012,
10.5%), with IAP prevailing in ICU, which in 2016 was 7.1% per
1000 days of intubation. This incidence has been decreasing
since 2015 when intervention bundles were introduced to pre-
vent IAP, and there has also been a more significant increase in
the number of units monitored for this problem [3].

In addition to more extended hospital stays, IAP has several
implications for the patient and their family. In addition to the
comorbidities already associated, characteristic of the person
in an acute complex chronic situation, there is a further wors-
ening of the underlying disease and the need for instability
with new invasive procedures, which can lead to other com-
plications, such as developing a second HAI. The possibility of
readmission increases, as does the mortality rate [4].

The concept of ventilator-associated pneumonia has
changed over time since, according to Costa & Madureira, the
presence of an endotracheal tube, usually for more than 48
hours, is the most significant risk factor for pneumonia, hence
the name IAP [5]. Its occurrence has been associated with
various pathogenic microorganisms. However, its presence is
based on pathogens inside the endotracheal tube and around
the cuff, which migrate to the lung, mainly through the diges-
tive tract (micro aspirations) [6].

According to Teixeira et al. [7], around 30% of HAIs can be
prevented, the most prevalent being IAP. According to Betty
Newman'’ theory [8], ICU nurses aim to help critically ill pa-
tients with all the protective lines of defense broken. Because
of this, nurses play an essential role in preventing complica-
tions at three levels. That is why health professionals must
be aware of the latest evidence on the prevention of HAI to
assess, identify, and anticipate measures to intervene to pre-
vent and reduce its prevalence [8], the aim of ICU’ nurses are
help critically ill patients that have all the protective lines of
defense broken. Because of that, nurses as an important role in
preventing complications, in three levels of prevention. That is
why health professionals must be aware of the latest evidence
on the prevention of HAI to assess, identify, and anticipate
measures to intervene to prevent and reduce its prevalence.
The relevance of this article is due to the search for the most
up-to-date scientific evidence since the latest guidelines from
the Center for Disease Control and Prevention date from 2014,
those from the American Thoracic Society and Infectious
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KEY MESSAGES
= Healthcare-associated infections are still a worldwide
problem.

= In intensive care units, the most prevalent is intuba-
tion-associated pneumonia.

= Nurses’ intervention is crucial to prevent and reduce
the incidence and prevalence of intubation-associated
pneumonia.

Diseases Society of America from 2016, those from the Portu-
guese Directorate-General for Health from 2022 and the latest
systematic review with meta-analysis dates from 2020. Thus,
primary studies may have been carried out after this period
and not be included in these bundles, which justifies the need
of find the most up-to-date evidence by carrying out this re-
view [9-12]. This article is associated with a research project
approved and registered with the Research and Development
Center of a Higher Education Institution (HEI).

MATERIALS AND METHODS

This study consists of an integrative literature review (ILR)
prepared according to the recommendations of Whittemore
and Knafl [13]. The research question follows the mnemonic
PI[C]O (population, intervention, outcome) [14]. What are the
nursing interventions related to the presence of an endotra-
cheal tube (I) in the critically ill patients (P) for the prevention
of intubation-associated pneumonia (0)?

The protocol for this ILR is registered on the PROSPERO
platform with the ID CRD42023439679. Included in this study
were articles published since 2016, which included people in
critical condition aged 18 or over, under invasive mechanical
ventilation and/or orotracheally intubated, studies whose
nursing interventions were related to the presence of an oro-
tracheal tube and/or invasive mechanical ventilation and
studies that referred to the prevention, control, and reduction
of the incidence of IAP.

The search was carried out from May 1, 2023, to August 6,
2023, in the Medline, CINHAL, Scopus and PubMed databas-
es. The search strategy used in each of the databases was as
follows: CINHAL ((MM “Intubation, Intratracheal+”) OR (MM
“critically Ill Patients”) OR (MM “Intensive Care Units+”) OR
(MM “Ventilator Patients”)) AND ((“bundle”) OR (MM “Prac-
tice Guidelines”) OR (“guidelines”) OR (MM “Nursing Care+")
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OR (MM “Pneumonia, Ventilator-Associated”)) AND ((MM
“Patient Safety+”) OR (MM “Infection Control+”) OR (MM
“Pneumonia, Ventilator-Associated”) OR (“primary preven-
tion”)); MEDLINE ((MM “Intubation, Intratracheal+”) OR (MM
“Critical Illness”) OR (MM “Intensive Care Units+”) OR (“ven-
tilator patients”)) AND ((MM “Patient Care Bundles”) OR (MM
“Practice Guidelines as Topic”) OR (MM “Nursing Care+")
OR (MM “Pneumonia, Ventilator-Associated”)) AND ((MM
“patient safety+”) OR (“pneumonia, prevention”) OR (MM
“Primary Prevention+")); SCOPUS ((“intensive care units”) OR
(“intubation intratracheal”) OR (“invasive mechanical ven-
tilation”)) AND ((“preventive guidelines”) OR (“pneumonia,
ventilator associated”) OR (“bundle”)) AND ((“patient safety”)
OR (“pneumonia prevention”) OR (“primary prevention”));
PubMed ((“intensive care units”) OR (“intubation intratra-
cheal”) OR (“invasive mechanical ventilation”) OR (“adults”))
AND ((“pneumonia, ventilator-associated”) OR (“preventive
bundle”) OR (guidelines)) AND ((“preventing intubation as-
sociated pneumonia”) OR (“patient safety”) OR (“primary pre-
vention”)).

After the search, the results were exported to the Rayyan
Platform [15] for further selection. On this platform, the stud-
ies were independently assessed and selected by five reviewers
in a blinded fashion. Any discrepancies found were discussed

T

between the five reviewers. Firstly, the title and abstract were
read to check that they met the illegibility criteria, and second-
ly, the full text was read.

Data extraction was carried out according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Flow Diagram [16], and the final documents ob-
tained were analyzed in terms of their quality and level of evi-
dence, according to the recommendations of the Joana Briggs
Institute [17]. A table summarized the results, consisting of the
following components: author, year of publication and coun-
try, study methodology, objective, results/implications for
practice, quality assessment, and level of evidence.

RESULTS

A total of 1993 articles were identified in the respective data-
bases, 206 of which were excluded because they were dupli-
cates. Of the 1,787 identified by title and abstract analysis, 1,761
were excluded because they did not meet this study's inclusion
and exclusion criteria. Of the 26 studies obtained, after reading
and analyzing the full-text, the final sample obtained was ten
primary studies eligible for analysis, as shown in Figure 1.

The studies eligible for this integrative review were written in
English and published between 2016 and 2022. Most of the ar-
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. Adapted from Page et al. [16].
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ticles were developed on the Asian continent, with only three
being of European origin. All of them can be transposed to dif-
ferent realities. Regarding the quality of the included studies,
all were classified as having a low risk of bias, thus presenting
high methodological quality (average rating of 80%). Accord-
ing to the levels of evidence, two studies were level 1, three
were level 2, and five were level 3 [18,19].

Table 1 summarizes the studies included in this integrative
review and their main results and conclusions [20-29]. Overall,
the articles highlight the importance of preventing IAP, with
positive results in implementing specific nursing interventions
for critically ill people who have an orotracheal tube and may
not be under invasive mechanical ventilation.

The nursing interventions identified are as follows: (1) the
existence of an oral hygiene protocol consisting of cleaning the
teeth, tongue, and palate with 0.12% chlorohexidine solution at
least two to three times a day; (2) elevating the head at 30 °-40°
and monitoring the cuff pressure between 20 and 30 cm H,0,
as these interventions minimize the risk of micro-aspirations
of enteric contents; (3) the use of an orotracheal tube with the
possibility of subglottic aspiration has been shown, according
to Akdogan et al. [20], as an asset in preventing micro aspira-
tions; and (4) daily assessment of the need for sedation and
ventilator weaning is essential, as it reduces orotracheal intu-
bation and, consequently, mechanical ventilation times.

DISCUSSION

The identified nursing interventions include implementing
an oral hygiene protocol involving cleaning the teeth, tongue,
and palate with a 0.12% chlorhexidine solution at least two to
three times a day; elevating the head between 30° to 40° and
monitoring the cuff pressure between 20-30 cm H,O to mini-
mize the risk of micro-aspirations of enteric contents [25,28,30];
the use of an orotracheal tube with the capability for subglottic
aspiration, which, according to Akdogan et al. [20], helps pre-
vent micro-aspirations; and the daily assessment of the need
for sedation and ventilator weaning, essential for reducing
orotracheal intubation times and, consequently, mechanical
ventilation times.

The 10 studies analyzed resulted in nursing interventions
for critically ill people under orotracheal intubation and/or
invasive mechanical ventilation to prevent intubation-associ-
ated pneumonia [20-29]. These interventions are part of the
primary prevention of the Systems Theory [8], since they pre-
vent possible complications that may arise from the treatment,

344 https://www.accjournal.org

T

thus reinforcing their lines of defence. Nurses are a crucial
element in preventing complications. The interventions iden-
tified in the articles resulted in a set of procedures that, when
carried out correctly and together, significantly reduce IAP by
59%. A proper oral hygiene protocol is one of the interventions
described which, when combined with other interventions,
reduces the incidence of IAP [31].

The accumulation of biofilm (dental plaque) leads to inflam-
mation of the gums and consequent accumulation of microor-
ganisms. In ICU patients needing orotracheal intubation, oral
mucosa dehydration, and reduced salivary flow contribute to
biofilm accumulation. This last can adhere to medical devices,
particularly the orotracheal tube, and it migrates to the lung
through micro aspirations [32-34]. Proper oral hygiene pro-
motes its reduction since there is a link between the accumu-
lation of dental biofilm and IAP [21,24,32].

According to de Camargo et al. [32], using gauze impreg-
nated with 0.12% chlorohexidine to clean the teeth, tongue,
and palate is compelling, as it reduces biofilm growth and
gingival inflammation. Gershonovitch et al. [34] show us that
the effectiveness of chlorohexidine is only noticeable after the
mechanical removal of biofilm, which is where pathogenic
microorganisms responsible for possible infections accumu-
late, hence the importance of good brushing/cleaning. How-
ever, according to the quasi-experimental study carried out
by Sousa et al. [28], with methodological quality equivalent to
the articles included in this review, the use of chlorohexidine
is still somewhat controversial since there are authors who
advise against its use, thus requiring more studies on the ef-
fectiveness of this intervention, compared to others [28]. In the
articles presented in this review, it is recommended that oral
hygiene be performed at least two to three times a day, which
includes aspiration of secretions, cleaning of the teeth and oral
cavity with gauze/toothbrush, and instillation of 0.12%-0.2%
chlorohexidine [20-25].

Elevating the head at 30-40 °C has advantages over other
types of positioning and monitoring cuff pressure between 20
and 30 H,O0. Several authors describe o as an integral part of a
prevention bundle since these interventions minimize the risk
of micro-aspirations of enteric content [22,24,26].

Of the ten articles included in this review, only Akdogan et
al. [20] highlighted the importance of using an orogastric tube
rather than a nasogastric tube for enteral feeding. The pref-
erence for the orogastric tube is due to the greater propensity
to develop sinusitis [35]. Enteric feeding is vital in critically
ill patients as it reduces the incidence of systemic infections,
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including IAP, by maintaining the gastrointestinal microbiota
and preventing bacterial translocation [36]. During enteral
feeding via an orogastric/nasogastric tube, it is essential to
keep the bedside elevated to 30-40 °C to check that it is cor-
rectly positioned and to check the gastric content, to prevent
reflux and micro-aspirations, which increase the incidence of
IAP [36,37].

According to Akdogan et al. [20], the use of a tracheal tube
with the possibility of suctioning subglottic secretions is also
an asset in preventing micro aspirations, effectively reducing
IAP, especially in cases where maintaining the headboard el-
evated is not possible, which is in line with the study carried
out by Lacherade et al. [37]. However, despite their efficacy in
reducing IAP, since they prevent secretions from accumulating
around the cuff and the resulting micro-aspirations, there was
no impact on the duration of mechanical ventilation and the
mortality of ICU patients [20,38]. This demonstrates the need
for more extended studies to verify the impact of this outcome.

The recent introduction of new interventions, such as daily
assessment of the need for sedation and ventilator weaning,
has become a necessary complement [25,26,28,29]. It has been
found that reducing sedation reduces orotracheal intubation
times and invasive mechanical ventilation times, so daily
assessment of the need to maintain this type of ventilation
should be considered [39,40]. Kayir et al. [38] demonstrate the
importance of daily assessment of sedation as beneficial since
it allows for a reduction in the accumulation of sedative drugs
in the body to see if patients are spontaneously ventilating to
start weaning and consequently reduce the number of days
of mechanical ventilation and ICU stays. To this end, it is es-
sential to optimize analgesia through existing protocols in the
services since, with pain, there is an increase in anxiety levels,
delirium, and essential changes in assessing vital signs [41,42].
Mild sedation, complemented with an analgesia protocol that
is appropriate for the patient in question, allows the patient to
recover more effectively neurologically, which contributes to
early recovery, a reduction in the number of days of extubating
and hospitalisation and, consequently, a reduction in the risk
of IAP and other HAISs [38,43].

Nurses play a crucial role in implementing preventive mea-
sures, including in primary prevention of Betty Newman'’s
theory [8], with a directly impact on reducing the incidence of
IAP [43]. Integrating them into clinical practice is as essential
as adopting basic infection control precautions, such as hand
hygiene and using personal protective equipment appropriate
to the procedure [44].
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In conclusion, the interventions obtained after this study
suggest a set of interventions for preventing intubation-as-
sociated pneumonia, which corroborate the national and
international guidelines issued by the Directorate-General for
Health and the European Center for Disease Prevention and
Control. When applied together and correctly, this set of strat-
egies allows for IAP prevention, reduction, and control. Health
professionals must learn about these multimodal interven-
tions through educational programs to disseminate the latest
scientific evidence in this area. It is also vital to encourage
research and the publication of new studies, particularly on
the effectiveness of rinsing the oral cavity with chlorohexidine
compared to other products. This proves that the specialized
intervention of nurses is crucial not only in establishing educa-
tional programs aimed at peers in this area, with a view to the
positive impact of this intervention on the patient, but also in
adopting a set of interventions in clinical practice that can pre-
vent, reduce or control IAP, especially in patients with comor-
bidities, hospitalized due to an exacerbation of their chronic
illness or not, but who, due to the incidence of this pathology,
are placed in a complex critical situation. Nurse decision-mak-
ing in this area is one of the areas under development in a
research project being carried out at a Portuguese HEI, with
patient safety as the primary desirable outcome.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-

ported.

FUNDING

None.

ACKNOWLEDGMENTS

None.

ORCID

Daniela Fradinho Almeida
https://orcid.org/0009-0002-7520-5118
Maria do Rosdrio Pinto  https://orcid.org/0000-0001-6786-6069
Maria Candida Durao  https://orcid.org/0000-0002-9465-5280
Helga Rafael Henriques https://orcid.org/0000-0003-2946-4485

Joana Ferreira Teixeira  https://orcid.org/0000-0001-9237-8120

https://www.accjournal.org 347



Almeida DF, et al.

Preventing intubation-associated pneumonia

AUTHOR CONTRIBUTIONS

Conceptualization: DFA, JFT. Data curation: DFA, JFT. Formal
analysis: DFA, JFT. Methodology: all authors. Project adminis-

tration: JFT. Writing-original draft: DFA. Writing review & ed-

iting: all authors. All authors read and agreed to the published

version of the manuscript.

RE

o

10.

11.

348

FERENCES

. Alecrim RX, Taminato M, Belasco A, Longo MC, Kusahara DM,

Fram D. Strategies for preventing ventilator-associated pneu-

monia: an integrative review. Rev Bras Enferm 2019;72:521-30.

. Buropean Centre for Disease Prevention and Control (ECDC).

Healthcare-associated infections acquired in intensive care
units: annual epidemiological report for 2017. ECDC; 2019.

. Programa de Prevencao e Controlo de Infe¢oes e de Resisténcia

aos Antimicrobianos. Programa de prevencao e controlo de
infe¢oes e de resisténcia aos antimicrobianos. Direcao-Geral da
Saude; 2017.

. Gongcalves SC, Carmo TI. Implicacoes das infecdes associadas

aos cuidados de saide na gestdo em saude: revisdo. Enferm
Cuidados Humanizados 2022;11:e2746.

. Costa PM, Madureira M. Estratégias promotoras para a adesao

as recomendagdes internacionais para a prevengao da pneu-
monia associada a ventilacdo: revisdo sistematica da literatura.
Cad Saude 2020;12:20-7.

Coppadoro A, Bellani G, Foti G. Non-pharmacological interven-
tions to prevent ventilator-associated pneumonia: a literature
review. Respir Care 2019;64:1586-95.

. Teixeira DA, de Jesus LA, Eller MH, Pinheiro SS, Onofre L. The

importance of nursing in controlof hospital infections: a review.
Rev Saude Vales 2019;1:328-42.

. Neuman B. The Neuman systems model. 3rd ed. Appleton and

Lange; 1995.

. Direcao Geral da Satde. Feixe de Intervengdes para a Pre-

vencao da Pneumonia associada a Intubagao Direcao Geral da
Saude; 2022.

Klompas M, Branson R, Eichenwald EC, Greene LR, Howell
MD, Lee G, et al. Strategies to prevent ventilator-associated
pneumonia in acute care hospitals: 2014 update. Infect Control
Hosp Epidemiol 2014;35:915-36.

Pozuelo-Carrascosa DP, Herraiz-Adillo A, Alvarez-Bueno C,
Anén JM, Martinez-Vizcaino V, Cavero-Redondo I. Subglottic
secretion drainage for preventing ventilator-associated pneu-

monia: an overview of systematic reviews and an updated me-

https://www.accjournal.org

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

AT

ta-analysis. Eur Respir Rev 2020;29:190107.

Kalil AC, Metersky ML, Klompas M, Muscedere ], Sweeney DA,
Palmer LB, et al. Management of adults with hospital-acquired
and ventilator-associated pneumonia: 2016 clinical practice
guidelines by the Infectious Diseases Society of America and
the American Thoracic Society. Clin Infect Dis 2016;63:e61-111.
Whittemore R, Knafl K. The integrative review: updated meth-
odology. ] Adv Nurs 2005;52:546-53.

Booth A, Noyes J, Flemming K, Moore G, Tuncalp O, Shakiba-
zadeh E. Formulating questions to explore complex interven-
tions within qualitative evidence synthesis. BM] Glob Health
2019;4(Suppl 1):e001107.

Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan-a web and mobile app for systematic reviews. Syst Rev
2016;5:210.

Page M]J, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71.
Joana Briggs Institute (JBI). JBI manual for evidence synthesis.
JBI; 2020.

Apéstolo J. Sintese da evidéncia no contexto da translacdao da
ciéncia. Escola Superior de Enfermagem de Coimbra. 2017.

De Luca Canto G. Revisoes sistematicas da literatura: guia prati-
co. Brazil Publishing; 2020.

Akdogan O, Ersoy Y, Kuzucu C, Gedik E, Togal T, Yetkin E As-
sessment of the effectiveness of a ventilator associated pneu-
monia prevention bundle that contains endotracheal tube with
subglottic drainage and cuff pressure monitorization. Braz J
Infect Dis 2017;21:276-81.

Alja'afreh MA, Mosleh SM, Habashneh SS. The effects of oral
care protocol on the incidence of ventilation-associated pneu-
monia in selected intensive care units in Jordan. Dimens Crit
Care Nurs 2019;38:5-12.

Alvarez-Lerma F, Palomar-Martinez M, Sdnchez-Garcia M,
Martinez-Alonso M, Alvarez-Rodrl'guez ], Lorente L, et al. Pre-
vention of ventilator-associated pneumonia: the multimodal
approach of the Spanish ICU "Pneumonia Zero" program. Crit
Care Med 2018;46:181-8.

AR HK, Sivamaran P. Efficiency of nursing care package on
expected outcome in prevention of ventilator-associated pneu-
monia among ventilated clients in ETCM Hospital Kolar. Nurs J
India 2022;113:125-30.

Haghighi A, Shafipour V, Bagheri-Nesami M, Gholipour
Baradari A, Yazdani Charati J. The impact of oral care on oral
health status and prevention of ventilator-associated pneumo-
nia in critically ill patients. Aust Crit Care 2017;30:69-73.

Acute and Critical Care 2024 August 39(3):341-349


https://doi.org/10.1590/0034-7167-2018-0473
https://doi.org/10.1590/0034-7167-2018-0473
https://doi.org/10.1590/0034-7167-2018-0473
https://doi.org/10.4187/respcare.07127
https://doi.org/10.4187/respcare.07127
https://doi.org/10.4187/respcare.07127
https://doi.org/10.1086/677144
https://doi.org/10.1086/677144
https://doi.org/10.1086/677144
https://doi.org/10.1086/677144
https://doi.org/10.1183/16000617.0107-2019
https://doi.org/10.1183/16000617.0107-2019
https://doi.org/10.1183/16000617.0107-2019
https://doi.org/10.1183/16000617.0107-2019
https://doi.org/10.1183/16000617.0107-2019
https://www.ncbi.nlm.nih.gov/pubmed/27418577
https://www.ncbi.nlm.nih.gov/pubmed/27418577
https://www.ncbi.nlm.nih.gov/pubmed/27418577
https://www.ncbi.nlm.nih.gov/pubmed/27418577
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1136/bmjgh-2018-001107
https://doi.org/10.1136/bmjgh-2018-001107
https://doi.org/10.1136/bmjgh-2018-001107
https://doi.org/10.1136/bmjgh-2018-001107
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.bjid.2017.01.002
https://doi.org/10.1016/j.bjid.2017.01.002
https://doi.org/10.1016/j.bjid.2017.01.002
https://doi.org/10.1016/j.bjid.2017.01.002
https://doi.org/10.1016/j.bjid.2017.01.002
https://doi.org/10.1097/dcc.0000000000000334
https://doi.org/10.1097/dcc.0000000000000334
https://doi.org/10.1097/dcc.0000000000000334
https://doi.org/10.1097/dcc.0000000000000334
https://doi.org/10.1097/ccm.0000000000002736
https://doi.org/10.1097/ccm.0000000000002736
https://doi.org/10.1097/ccm.0000000000002736
https://doi.org/10.1097/ccm.0000000000002736
https://doi.org/10.1097/ccm.0000000000002736
https://doi.org/10.1016/j.aucc.2016.07.002
https://doi.org/10.1016/j.aucc.2016.07.002
https://doi.org/10.1016/j.aucc.2016.07.002
https://doi.org/10.1016/j.aucc.2016.07.002

Almeida DF, et al.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Preventing intubation-associated pneumonia

Khan R, Al-Dorzi HM, Al-Attas K, Ahmed FW, Marini AM,
Mundekkadan S, et al. The impact of implementing multifac-
eted interventions on the prevention of ventilator-associated
pneumonia. Am J Infect Control 2016;44:320-6.

Lee HH, Lin LY, Yang HF, Tang YY, Wang PH. Application of an
automatic medical information system to implement bundle
care for the prevention of ventilator-associated pneumonia. Int
] Environ Res Public Health 2021;18:11128.

Li Bassi G, Panigada M, Ranzani OT, Zanella A, Berra L, Cres-
soni M, et al. Randomized, multicenter trial of lateral Trende-
lenburg versus semirecumbent body position for the preven-
tion of ventilator-associated pneumonia. Intensive Care Med
2017;43:1572-84.

Sousa AS, Ferrito C, Paiva JA. Application of a ventilator asso-
ciated pneumonia prevention guideline and outcomes: a qua-
si-experimental study. Intensive Crit Care Nurs 2019;51:50-6.

Yi X, Wei X, Zhou M, Ma'Y, Zhuo J, Sui X, et al. Efficacy of com-
prehensive unit-based safety program to prevent ventilator
associated-pneumonia for mechanically ventilated patients
in China: a propensity-matched analysis. Front Public Health
2022;10:1029260.

F Alvarez-Lerma F, Sdnchez Garcifa M, Task Force of Experts
for Project “Zero VAP” in Spain. The multimodal approach for
ventilator-associated pneumonia prevention: requirements for

nationwide implementation. Ann Transl Med 2018;6:420.

. Mogyorddi B, Skultéti D, Mezécséti M, Dunai E, Magyar P, Her-

mann C, et al. Effect of an educational intervention on compli-
ance with care bundle items to prevent ventilator-associated
pneumonia. Intensive Crit Care Nurs 2023;75:103342.

de Camargo L, da Silva SN, Chambrone L. Efficacy of tooth-
brushing procedures performed in intensive care units in
reducing the risk of ventilator-associated pneumonia: a system-
atic review. ] Periodontal Res 2019;54:601-11.

Simoes TM, Neto JA, Ferreira AC, de Sousa JA, de Medeiros CL,
Catao MH. Control of oral biofilm and its relationship with the
reduction of respiratory infections in ICU patients: a review of
clinical trials. Res Soc Dev 2020;9:€8339108594.

Gershonovitch R, Yarom N, Findler M. Preventing ventilator-as-
sociated pneumonia in intensive care unit by improved oral
care: a review of randomized control trials. SN Compr Clin Med
2020;2:727-33.

Acute and Critical Care 2024 August 39(3):341-349

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

AT

Seifi S, Latifii S, Hamidian ST, Tajrishi FZ. The relationship be-
tween the location of the nasogastric tube and ventilator-asso-
ciated pneumonia in patients hospitalized in the intensive care
unit. Arch Anesthesiol Crit Care 2017;3:359-62.

Wang S, Zhao X, Wang Q, Wu'Y, Xu J, Li R, et al. Impact of early
enteral nutrition on ventilator associated pneumonia in in-
tubated severe trauma patients: a propensity score-matched
study. Front Nutr 2023;10:1172526.

Lacherade JC, Azais MA, Pouplet C, Colin G. Subglottic secre-
tion drainage for ventilator-associated pneumonia prevention:
an underused efficient measure. Ann Transl Med 2018;6:422.
Kayir S, Ulusoy H, Dogan G. The effect of daily sedation-wean-
ing application on morbidity and mortality in intensive care
unit patients. Cureus 2018;10:€2062.

Mehta S, Burry L, Cook D, Fergusson D, Steinberg M, Granton
], et al. Daily sedation interruption in mechanically ventilated
critically ill patients cared for with a sedation protocol: a ran-
domized controlled trial. JAMA 2012;308:1985-92.

Marelich GP, Murin S, Battistella E Inciardi J, Vierra T, Roby M.
Protocol weaning of mechanical ventilation in medical and
surgical patients by respiratory care practitioners and nurses:
effect on weaning time and incidence of ventilator-associated
pneumonia. Chest 2000;118:459-67.

Méximo M, Puga A. Gestdo da sedagdo em unidade de cuida-
dos intensivos. Rev Soc Port Anestesiol 2021;30:157-70.

Devlin JW, Skrobik Y, Gélinas C, Needham DM, Slooter AJ,
Pandharipande PP, et al. Clinical practice guidelines for the pre-
vention and management of pain, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU.
Crit Care Med 2018;46:€825-73.

Shudaifat Y, ALBashtawy M, Qaddumi J, Baqir M, Zamzam S,
Ibnian A, et al. The role of nursing practice to prevent ventila-
tor-associated pneumonia in the intensive care units. Med Leg
Update 2021;21:270-3.

Siegel J, Rhinehart E, Jackson M, Chiarello L; the Healthcare In-
fection Control Practices Advisory Committee. 2007 Guideline
for isolation precautions: preventing transmission of infectious
agents in healthcare settings [Internet]. Centers for Disease
Control and Prevention; 2007 [cited 2024 Jun 20]. Available
from: https://www.cdc.gov/infection-control/hcp/isola-

tion-precautions/index.html

https://www.acjournal.org 349


https://doi.org/10.1016/j.ajic.2015.09.025
https://doi.org/10.1016/j.ajic.2015.09.025
https://doi.org/10.1016/j.ajic.2015.09.025
https://doi.org/10.1016/j.ajic.2015.09.025
https://doi.org/10.3390/ijerph182111128
https://doi.org/10.3390/ijerph182111128
https://doi.org/10.3390/ijerph182111128
https://doi.org/10.3390/ijerph182111128
https://www.ncbi.nlm.nih.gov/pubmed/29149418
https://www.ncbi.nlm.nih.gov/pubmed/29149418
https://www.ncbi.nlm.nih.gov/pubmed/29149418
https://www.ncbi.nlm.nih.gov/pubmed/29149418
https://doi.org/10.1016/j.iccn.2018.10.001
https://doi.org/10.1016/j.iccn.2018.10.001
https://doi.org/10.1016/j.iccn.2018.10.001
https://doi.org/10.3389/fpubh.2022.1029260
https://doi.org/10.3389/fpubh.2022.1029260
https://doi.org/10.3389/fpubh.2022.1029260
https://doi.org/10.3389/fpubh.2022.1029260
https://doi.org/10.3389/fpubh.2022.1029260
https://doi.org/10.21037/atm.2018.08.40
https://doi.org/10.21037/atm.2018.08.40
https://doi.org/10.21037/atm.2018.08.40
https://doi.org/10.21037/atm.2018.08.40
https://doi.org/10.1016/j.iccn.2022.103342
https://doi.org/10.1111/jre.12668
https://doi.org/10.1111/jre.12668
https://doi.org/10.1111/jre.12668
https://doi.org/10.1111/jre.12668
https://doi.org/10.33448/rsd-v9i10.8594
https://doi.org/10.33448/rsd-v9i10.8594
https://doi.org/10.33448/rsd-v9i10.8594
https://doi.org/10.33448/rsd-v9i10.8594
https://doi.org/10.1007/s42399-020-00319-8
https://doi.org/10.1007/s42399-020-00319-8
https://doi.org/10.1007/s42399-020-00319-8
https://doi.org/10.1007/s42399-020-00319-8
https://doi.org/10.3389/fnut.2023.1172526
https://doi.org/10.3389/fnut.2023.1172526
https://doi.org/10.3389/fnut.2023.1172526
https://doi.org/10.3389/fnut.2023.1172526
https://doi.org/10.21037/atm.2018.10.40
https://doi.org/10.21037/atm.2018.10.40
https://doi.org/10.21037/atm.2018.10.40
https://doi.org/10.7759/cureus.2062
https://doi.org/10.7759/cureus.2062
https://doi.org/10.7759/cureus.2062
https://doi.org/10.1001/jama.2012.13872
https://doi.org/10.1001/jama.2012.13872
https://doi.org/10.1001/jama.2012.13872
https://doi.org/10.1001/jama.2012.13872
https://doi.org/10.1378/chest.118.2.459
https://doi.org/10.1378/chest.118.2.459
https://doi.org/10.1378/chest.118.2.459
https://doi.org/10.1378/chest.118.2.459
https://www.ncbi.nlm.nih.gov/pubmed/30113379
https://www.ncbi.nlm.nih.gov/pubmed/30113379
https://www.ncbi.nlm.nih.gov/pubmed/30113379
https://www.ncbi.nlm.nih.gov/pubmed/30113379
https://www.ncbi.nlm.nih.gov/pubmed/30113379
https://doi.org/10.37506/mlu.v21i3.2996
https://doi.org/10.37506/mlu.v21i3.2996
https://doi.org/10.37506/mlu.v21i3.2996
https://doi.org/10.37506/mlu.v21i3.2996
https://www.cdc.gov/infection-control/hcp/isolation-precautions/index.html
https://www.cdc.gov/infection-control/hcp/isolation-precautions/index.html

	INTRODUCTION
	MATERIALS AND METHODS  
	RESULTS
	DISCUSSION
	CONFLICT OF INTEREST  
	FUNDING
	ACKNOWLEDGMENTS
	ORCID
	AUTHOR CONTRIBUTIONS   
	REFERENCES

