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Adherence to the Bundle for Prevention of 
Pneumonia Associated with Mechanical Ventilation

RESUMO
Objetivo: verificar a adesão do Bundle de prevenção da Pneumonia Associada à Ventilação Mecânica em um centro de 
terapia intensiva de um Hospital Público Universitário. Método: estudo observacional, descritivo, prospectivo, com abordagem 
quantitativa. A população alvo foram pacientes adultos em ventilação mecânica por um período superior a 48 horas. Os 
dados foram coletados por dois meses pela aplicação do checklist para verificação dos cuidados do bundle. Resultados: 
Foram realizadas 58 observações acerca da conformidade dos cuidados do bundle, quanto a higiene oral (79,25%), elevação 
da cabeceira (43,10%), pressão do cuff (49,12%), sujidade no circuito ventilatório (46,55%), circuito livre de condensação 
(84,48%) e sistema fechado de aspiração (100%). Conclusão: Não ocorreu adesão total das medidas recomendadas do bundle, 
visto que os cuidados devem ser realizados de forma associada para a obtenção da prevenção da Pneumonia Associada à 
Ventilação Mecânica.
DESCRITORES: Pneumonia; Pneumonia associada à ventilação mecânica; Unidades de terapia intensiva; Cuidados de 
enfermagem.

ABSTRACT
Objective: To verify adherence to the bundle for the prevention of Ventilator-Associated Pneumonia in an intensive 
care unit of a Public University Hospital. Method: Observational, descriptive, prospective study with a quantitative 
approach. The target population was adult patients on mechanical ventilation for a period longer than 48 hours. 
Data were collected over two months through the application of a checklist to verify bundle care. Results: A total of 
58 observations were made regarding compliance with bundle care: oral hygiene (79.25%), head-of-bed elevation 
(43.10%), cuff pressure (49.12%), dirtiness in the ventilatory circuit (46.55%), condensation-free circuit (84.48%), 
and closed suction system (100%). Conclusion: Full adherence to the recommended bundle measures did not occur, 
as care must be performed in an associated manner to achieve the prevention of Ventilator-Associated Pneumonia. 
DESCRIPTORS: Pneumonia; Ventilator-associated pneumonia; Intensive care units; Nursing care.

RESUMEN
Objetivo: Verificar la adhesión al bundle de prevención de la Neumonía Asociada a la Ventilación Mecánica en una unidad de 
cuidados intensivos de un Hospital Público Universitario. Método: Estudio observacional, descriptivo, prospectivo, con enfoque 
cuantitativo. La población objetivo fueron pacientes adultos en ventilación mecánica por un período superior a 48 horas. Los datos 
fueron recolectados durante dos meses mediante la aplicación de una lista de verificación para comprobar los cuidados del bundle. 
Resultados: Se realizaron 58 observaciones sobre la conformidad de los cuidados del bundle: higiene oral (79,25%), elevación 
de la cabecera (43,10%), presión del cuff (49,12%), suciedad en el circuito ventilatorio (46,55%), circuito libre de condensación 
(84,48%) y sistema cerrado de aspiración (100%). Conclusión: No hubo adhesión total a las medidas recomendadas del bundle, ya 
que los cuidados deben realizarse de forma asociada para lograr la prevención de la Neumonía Asociada a la Ventilación Mecánica. 
DESCRIPTORES: Neumonía; Neumonía asociada a la ventilación mecánica; Unidades de cuidados intensivos; Cuidados de 
enfermería.
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INTRODUCTION 

In the hospital environment, specifically 
in the intensive care unit (ICU), tools for 
the diagnosis and treatment of critically 

ill patients have been developed and re-
fined. Patients with a high level of complex-
ity are admitted to the ICU and undergo 
various invasive procedures¹.

In this sense, healthcare-associated in-
fections (HAIs) are very common in hospi-
tal units, among which pneumonia, caused 
by infiltration into the lung parenchyma, 
stands out².

Nosocomial pneumonia is still recog-
nized as one of the leading causes of hospi-
tal admission in Brazil and has a high mor-
tality rate. During 2019, 162,005 deaths 
from respiratory diseases were recorded, 
with 83,080 deaths from pneumonia in the 
Unified Health System (SUS).3-4

Intensive care units are recognized as 
centers for the care of critically ill patients, 
mostly intubated and connected to me-
chanical ventilation (MV), which, despite 
being a necessary mechanism for sustaining 
life, can trigger numerous complications, 
including ventilator-associated pneumonia 
(VAP). Recognized by the Brazilian Health 
Regulatory Agency (ANVISA) as pneumo-
nia confirmed between 48 and 72 hours 
after orotracheal intubation and the start of 
mechanical ventilation, its diagnosis is con-
firmed through clinical, radiological, and 
laboratory criteria5.

Some conditions influence the onset 
and progression of the disease, such as the 
level of sedation, coma, gastrointestinal re-
flux, aspiration of substances from the oro-
pharyngeal region, the use of a nasogastric 
tube, inadequate hand hygiene, and length 
of hospital stay. In addition, the patient's 
clinical condition, such as malnutrition, ag-
ing, and comorbidities, are identified as el-
ements that can increase the risk of VAP5-6.

Care bundles are recognized as a set of 
practical procedures based on the best ev-
idence and, when performed together, im-
prove outcomes. The VAP bundle includes 
multiple care measures with different lev-
els of evidence: performing hand hygiene; 

minimizing sedation; raising the head of 
the bed to 30–45°; predicting and antici-
pating ventilator weaning; performing early 
tracheostomy (when indicated); providing 
ongoing and continuing education to the 
team; and changing the ventilator circuit 
only if it is visibly dirty or defective7-8.

In this sense, the research question was 
defined as follows: What care measures 
related to the Ventilator-Associated Pneu-
monia Bundle are being adhered to in me-
chanically ventilated patients?

The objective of the study is to veri-
fy adherence to the Ventilator-Associated 
Pneumonia Prevention Bundle in the care 
of mechanically ventilated patients in an 
ICU.

METHODS

This study presents a quantitative, ob-
servational, descriptive methodological 
approach, as it does not involve interven-
tions, but rather the observation of events. 
In addition, it is classified as prospective, 
since it begins in the present and follows 
the patient for a certain period 9-10.

The study was conducted between Feb-
ruary and April 2024 in a 10-bed clinical 
ICU at a public university teaching hospital 
located in the state of Rio de Janeiro.

The target population of the study con-
sisted of adult patients, aged 18 years or 
older, on mechanical ventilation, admitted 
to the general clinical ICU. All patients us-
ing ventilatory prostheses (orotracheal tube 
or tracheostomy cannula) were included. 
The exclusion criteria were patients us-
ing ventilatory prostheses for less than 48 
hours, since MVAP is proven between 48 
and 72 hours after orotracheal intubation 
and the start of mechanical ventilation5.

The sample was defined for conve-
nience and consisted of 10 adult patients. 
Fifty-eight observations were made during 
this period using the checklist as a data col-
lection tool.

Data collection was performed using 
the structured observation technique, and 
a checklist adapted in Google FormsⓇ , in 
accordance with ANVISAwas created as a 

data collection tool5  (2017), Rodrigues, 
Sampaio, Gondim, Lisboa, Beltrão, Pinto8 
(2022) and the Standard Operating Pro-
cedure (SOP) for the Prevention of VAPM 
at the unit, implemented at the institution 
since 2020 and still in force today.

The Free and Informed Consent Form 
(FICF) was signed in advance by the re-
sponsible family member. Sociodemo-
graphic and clinical data were collected 
directly from the patient's medical record, 
available in the 'SOUL MV Hospitalar'Ⓡ . 
In addition, the form was in  formatsystem-
checklist, with options of "Not performed" 
and "Performed" for the care that could be 
verified: Perform oral hygiene with 0.12% 
chlorhexidine gluconate; Maintain elevated 
decubitus (30-45°); orogastric or nasogas-
tric intubation; Control the pressure of the 
endotracheal tube cuff (20-30 cm/H20); 
Keep the ventilation circuit free of dirt; 
Keep the ventilator circuit free of water and 
condensation and the closed suction sys-
tem. Data collection was performed only 
during the daytime and once a day. 

The collection instrument was used at 
each collection opportunity, individually, 
for each patient meeting the inclusion cri-
teria, allowing for more than one collection 
from each participant. 

The data previously stored in Google 
FormsⓇ were exported to Microsoft ExcelⓇ 
spreadsheets, version 2016, and then to 
Stata/ICⓇ 16.0 software. Sociodemograph-
ic and clinical variables were analyzed by 
calculating crude frequencies and percent-
ages for categorical variables and measures 
of position and dispersion for quantitative 
variables.

The project was approved under sub-
stantiated opinion No. 6,624,579. 

RESULTS

Ten patients participated in the study, 
equally divided between females and 
males, with a predominance of the 51-70 
age group.

Among the comorbidities presented 
by the patients, diabetes was predominant 
(20.6%), followed by hypertension (16.7%), 
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obesity (7.8%), and non-Hodgkin's lym-
phoma (7.8%). The reason for the partici-
pants' admission to the ICU was respiratory 
failure (f=5) and septic shock (f=3).

Regarding the length of stay in the 

Graph 1 - Distribution of care provided in relation to the mechanical ventilation-associated pneumonia bundle

Source: The authors, 2024.

In this sense, the care “Prefer 
closed suction system” and “prefer 
orogastric or nasogastric tube” were 
found in all observations.  It was evi-
dent that in 33 observations (56.90%) 
the care “Maintain elevated decubitus 

(30-45º)” was not performed, as well 
as in 53.45% of the observations that 
portray the non-performance of the 
care “Keep the ventilatory circuit free 
of dirt” (f=31).

Regarding the care “Keep the 
ventilator circuit free of water and 

ICU, the average time was 17.6 days (SD = 
±10.52), with a minimum of 4 days and a 
maximum of 34 days. The average intuba-
tion time was 12.7 days (SD = ±5.59), with 
a minimum of 4 days.

Fifty-eight observations were made 
regarding compliance with VAPM Bundle 
care, as shown in the table and graph be-
low.

condensation,” it was identified that 
84.48% of the care was performed 
(f=49) and 79.25% of “Perform oral 
hygiene with 0.12% chlorhexidine 
gluconate” was performed (f=42).

Table 1 - Implementation of care related to the mechanical ventilation-associated pneumonia bundle

Care Performed f (%) Not performed f (%)

1. Perform oral hygiene with 0.12% chlorhexidine gluconate 42 (79,25) 11 (20,75)

2. Maintain elevated decubitus (30-45°) 25 (43,10) 33 (56,90)

3. Control the pressure of the endotracheal tube cuff (20-30 cm/H20) 28 (49,12) 29 (50,88)

4. Keep the ventilation circuit free of debris 27 (46,55) 31 (53,45)

5. Keep the ventilator circuit free of water and condensation 49 (84,48) 9 (15,52)

6. Prefer a closed suction system 58 (100) 0

Note: Nurses are not allowed to control the pres-

sure of the endotracheal tube cuff in this sector 

of the institution.

Source: The authors, 2024.

 Compliance with three care items 

was verified in 29.31% of cases, fol-
lowed by compliance with four and 
five care items in 27.59% of cases. 
Compliance with two and six care 
items was less frequent, found in 

8.62% and 6.90% of cases, respec-
tively. Only 8.6% of observations 
showed that no care items were com-
plied with.
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Table 2 - Characterization of the number of care measures performed in 
relation to the mechanical ventilation-associated pneumonia bundle

Number of care items performed N %

Two measures 5 8,62

Three precautions 17 29,31

Four precautions 16 27,59

Five precautions 16 27,59

Six precautions 4 6,90

Source: The authors, 2024.

DISCUSSION

The predominant age group in the 
ICU is over 60 years old, which is 
consistent with the age group found in 
the survey, between 51 and 60 years 
old (f=3) and 61-70 years old (f=3), 
being a predominantly elderly popu-
lation11-12.

Among the most commonly ob-
served comorbidities in ICUs are 
diabetes (20.6%) and hypertension 
(16.7%), which are the most frequent 
conditions in the literature, consid-
ered risk factors for other diseases and 
contributing to increased mortality.  

It is worth noting that the main 
reasons for hospitalization described 
in patients admitted to the ICU are 
related to cardiovascular diseases, re-
spiratory diseases, and sepsis, which 
also resembles, in part, the results ob-
tained in the research, mainly respira-
tory failure and septic shock12-13-14.

Regarding length of stay, the study 
found that 50% of participants had 
an average length of stay of 10 days 
and 66% of participants were in-
tubated and mechanically ventilat-
ed. The length of stay found differed 
from the literature, which indicated 
that the length of stay of patients in 
the ICU was 11.2 days. The mortali-

ty rate in the present study was 50% 
(f=5) among 10 participants observed, 
which corresponds to the study by the 
author mentioned, which obtained a 
mortality rate of 54%11.

This data demonstrates a major 
challenge for the nursing team, since 
one of the main complications of ven-
tilated patients is VAP, knowing that it 
increases the mortality rate, especially 
late-onset VAP compared to early-on-
set VAP.15

Oral hygiene with 0.12% chlor-
hexidine gluconate was performed in 
79.25% of the 53 checks of this care. 
Mechanically ventilated patients are 
prone to biofilm accumulation caused 
by the presence of the intubation de-
vice, which interferes with the cough 
reflex and reduces salivary produc-
tion. Thus, oral hygiene is imperative 
in the care of ventilated patients16.

In 2010, the Institute for Health-
care Improvement (IHI) implemented 
the use of chlorhexidine as part of oral 
hygiene care for mechanically venti-
lated patients.17  ANVISA (2017)5 uses 
the 2014 guidelines of the Society of 
Healthcare Epidemiology of America 
(SHEA), which recommend oral hy-
giene with 0.12% chlorhexidine.

Recently, in 2022, SHEA discussed 
the use of chlorhexidine as a mod-
erate-strength evidence-based care 

measure, i.e., no longer recommend-
ed as the gold standard for daily care, 
since no strong evidence was found to 
support oral hygiene with 0.12% ch-
lorhexidine7.

In the sample studied, oral hy-
giene was not performed in 20.75% 
of the 53 opportunities observed for 
this care. This result leads to reflection 
on the application of care packages, 
since bundles are recognized as a set 
of practical behaviors based on the 
best evidence, which when performed 
together improve results.(18)Thus, the 
absence of one of the care measures 
contributes to the failure of VAP pre-
vention.

Despite the scientific duality that 
exists in a theoretical scenario of pro-
gression toward the disuse of chlor-
hexidine, it is essential to understand 
the importance of its use, such as in 
the prevention of biofilm formation.

In the 58 observations, the care 
measure “Maintain elevated decubi-
tus (30-45°)” was not performed in 
56.9% of cases, which coincides with 
a study that also mentions low adher-
ence to this practice, justified by the 
need for frequent decubitus changes 
and various procedures performed 
throughout the day, which makes it 
difficult to keep the head elevated.19

Although it is an easy and low-
cost practice to implement, the result 
of non-compliance observed in this 
study may contribute to the reflection 
of the professionals present on the 
results found and also motivate and 
involve them in a proposal for the col-
lective construction of a practice that 
reduces risks and improves results.

Regarding mechanical ventilation 
care in this scenario, responsibili-
ties related to orotracheal tube (OTT) 
care include controlling cuff pressure, 
which is set at 20 to 30 cmH2O. In 
the case of cuff hyperinflation, i.e., 
pressures above 30 cmH2O, damage 
to the trachea is likely to occur, such 
as mucosal ischemia, cartilage injury, 
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stenosis, and tracheoesophageal fis-
tula. It is worth mentioning that one 
of the duties of nursing is the fixation 
and evaluation of the TOT.(20)

Different studies address the im-
portance of implementing protocols 
for MVAP, and different values are 
found in the literature regarding the 
established standard for cuff pressure, 
ranging from 25 to 34 cmH2O, 20 to 
30 cmH2O, and 25 to 35 cmH2O21-22.

Among the 57 observations made 
to visualize cuff pressure (20-30 cm-
H2O), it was possible to identify 29 
non-conformities (50.88%), as well 
as in the literature, studies mention 
a significant non-conformity of care 
represented in the verification during 
the three collection periods: morning, 
afternoon, and evening23.

Still in relation to mechanical ven-
tilation, the care items “Keep the ven-
tilation circuit free of dirt” and “Keep 
the ventilator circuit free of water and 
condensation” stand out. These care 
items were performed in 46.55% and 
84.48% of the 58 observations, re-
spectively.

In a study prior to the educational 
intervention, the care of checking for 
the absence of liquids in the trachea 
circuit and humidifier filter had an 
adherence rate of 55.6%, while after 
the educational activity, it was 72.8%. 
These results demonstrate once again 
that staff training and involvement is 
imperative for improving expected 
outcomes19.

It is worth mentioning that it is a 
high-level evidence recommendation 
that ventilator circuits be replaced if 
they are visibly dirty or malfunction-
ing.  

As for “Prefer closed suction sys-
tem,” it is known that suction should 
be performed on mechanically venti-
lated patients as a practice to improve 
ventilation and can be performed in 
an open or closed system, with no 
substantial difference between the 
two modalities in the incidence of 

VAP.5
The closed suction system has 

moderate evidence, but its practice 
is not discouraged despite not having 
a direct impact on the occurrence of 
VAP.7

However, the closed suction sys-
tem reaches secretions in the lower 
respiratory tract, reducing the risk of 
contamination by contact and aero-
sols, and is associated with a decrease 
in the duration of hypoxia due to the 
absence of the need to disconnect the 
system. Nevertheless, the tube and cir-
cuit must be kept clean and changed 
every 72 hours or if damaged5-24.

The adoption of an aseptic tech-
nique based on the best scientific evi-
dence reduces the risk of colonization 
by undesirable microorganisms in the 
lower airways, thus preventing VAP.

There are other precautions men-
tioned that were not addressed in 
the data collection, as more specific 
collections would be necessary to ob-
serve their implementation. The most 
frequently mentioned in studies are: 
hand hygiene; minimizing daily seda-
tion; locating the enteral tube in the 
gastric or post-pyloric position; and 
continuing education of the team24-7.

Thefollowing are also cited as es-
sential practices: avoiding intubation 
and preventing reintubation; main-
taining and improving physical condi-
tioning; providing early enteral versus 
parenteral nutrition7.

CONCLUSION 

This study verified adherence to 
the VAP prevention bundle in the care 
of mechanically ventilated patients in 
an ICU of a public university hospi-
tal. It was concluded that there was 
no full adherence to the measures 
observed and recommended in the 
VAP prevention bundle. Therefore, 
the VAP bundle is a resource that can 
be implemented within healthcare fa-
cilities; however, its practice must be 

encouraged and monitored in its daily 
execution, aiming for higher adher-
ence rates.

It is possible to identify a low ad-
herence rate in some care measures, 
which undermines the purpose of the 
bundle's applicability, since care must 
be provided in an integrated manner 
to prevent VAP.

Finally, the study's findings clarify 
the need to implement continuing ed-
ucation and update the care package. 
Therefore, there is a need for interven-
tion by nursing managers and con-
tinuing education services to improve 
adherence among the professionals 
involved, aiming to reduce avoidable 
errors and improve the quality of care 
provided to patients on ventilatory 
support with the best scientific evi-
dence.
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