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Introduction: Ventilator-Associated Pneumonia (VAP) is a frequent infection in patients
admitted to intensive care units. The occurrence of VAP prolongs hospital stay and
increases health care costs. The objective of this study is to assess adherence of health
professionals to a VAP prevention package of interventions (Bundle). Outline:
Retrospective, documentary study performed in an intensive care unit of a university
hospital. The sample consisted of patients hospitalized in the period from January to June
2014, who met the inclusion criteria. The data collection was carried out through
examination of medical records. Results: Increase in hospital stay of patients with VAP
and low adherence to Bundle items were verified. Proper cuff pressure and oral hygiene
with standardized antiseptic were the items with lower adherence. Implications: The
adherence to some Bundle VAP prevention measures was not different between groups of
patients (with or without VAP) and showed low values of adherence.
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INTRODUCTION

Ventilator-Associated Pneumonia (VAP) is a
frequent infection in Intensive Care Units (ICUs),"
representing 45% of all nosocomial infections acquired
in Europe, and the prevalence of nosocomial
pneumonia in ventilated patients may vary from 9% to
68%.24 In the United States, it is estimated that 39% of
pneumonias are associated with mechanical
ventilation.® In Brazil, studies show that the
prevalence varies from 17.4% to 48.1%.23.67

American Thoracic Society and Infectious
Diseases Society of America define VAP as the
pneumonia that occurs in mechanical ventilation
patients for a time equal to or greater than 48 hours,
and up to 24 hours after the endotracheal extubation
of these patients.®

The patients that receive invasive mechanical
ventilation are at risk of numerous complications
including pneumonia. Some studies attribute the VAP
mortality between 20 to 71%,° but this rate is variable
and depends on care provided. VAP is considered the
main cause of death among nosocomial infections,’
exceeding the death rate due to central line catheter
infections, severe sepsis, and respiratory tract
infections in non-intubated patients.'® Maybe the most
worrisome aspect of VAP is the high associated
mortality rate.®

The occurrence of VAP prolongs hospital stay
and increases health care costs.'3¢7'" Therefore, the
VAP diagnosis is important to provide the proper
treatment and, consequently, reduce the mortality.’

Measures that aim to decrease the incidence of
VAP are extremely important and have been
increasingly discussed in literature, such as the
implementation of so-called VAP prevention Bundles.'?
The Bundle is a package of simple patient care
measures, punctual and in small numbers, which
collaborate to control nosocomial infections. When all
the Bundle measures are performed together, better
results occur than when implemented individually.*'3

The VAP prevention Bundle was originally
elaborated in 2005 by Institute of Healthcare

Improvement during 100,000 Lives Campaign. This
institute proposed the adoption of four measures: head
of the bed elevated to 30°; daily awakening through
protocols for periodic removal of sedation; adequate
prophylaxis for gastric ulcer and prevention of deep
venous thrombosis. Subsequently, in 2010, the oral
hygiene performance with chlorhexidine was
included.™ Various studies has suggested the inclusion
or change in priority of other measures in VAP Bundles,
whatever they are, the implementation of a protocol
of weaning from mechanical ventilation, the use of
silver-coated orotracheal tubes, continuous subglottic
aspiration and the maintenance of proper orotracheal
tube cuff pressure between 20 and 30 cmH,0, all these
measures aim to reduce the occurrence of VAP.1>-16

Among the most consensual and easiest-to-
assess measures, it is worth noting the elevation of the
head of the bed between 30 and 45 degrees, daily
interruption of sedation and daily assessment of
readiness to extubate the patient, oral hygiene with
chlorhexidine and maintenance of proper orotracheal
tube cuff pressure between 20 and 30 cmH,0, low cost
measures and that are easily executed by health
staff.'7-18

Considering the morbimortality implications,
increase of costs and days of hospitalization, among
other damages related to VAP, the following is
justified: the importance of adherence on the part of
health professionals to measures of infection control
and prevention, including the Bundles. In this context,
the objective of this study was to assess adherence of
health professionals to some of the measures of VAP

prevention Bundles in an Adult ICU.

METHOD

It is a retrospective, documentary study
performed in the Adult ICU of a high-complexity
federal university hospital, located in the city of
Uberlandia, Minas Gerais, Brazil. The ICU under study
consists of 30 beds for hospitalization of patients aged
14 years and over, with clinical, neurological, surgical

and/or traumatic diagnosis.

2 Rev Pre Infec e Salde. 2020;6:9165

revistas.ufpi.br



Gomes FA, Roder DVDB, Cunha TM, Cardoso Filho GM, Mendes-Rodrigues C, Mendonga GS, et al

The inclusion criteria were: patients
hospitalized in ICU in the period from January to June
2014, over 18 years of age, of both sexes, who were
receiving mechanical ventilation for more than 48
hours on admission or were receiving mechanical
ventilation on admission and remained on it for at least
48 hours in ICU.

The data were collected from patient records,
by the researchers themselves. A record for
sociodemographic and clinical characterization was
made, containing the following patient data: age, sex,
admission diagnoses, ICU length of stay, length of
hospital stay, time of mechanical ventilation, ICU
severity scores - Acute Physiology and Chronic Health
Evaluation (APACHE II), Simplified Acute Physiology
Score 3 (SAPS 3) and outcome of ICU admission. The
admission diagnoses were classified as clinical,
neurological, surgical and/or traumatic, observing that
the patient could have more than one admission
diagnosis. The outcome was classified as discharge
from the ICU or death in the ICU.

To assess adherence to selected items from the
Bundle (head of the bed elevated to 30°, proper cuff
pressure between 20 and 30 cmH,0, oral hygiene
performance and oral hygiene performance with
chlorhexidine), Bundle checklists completed daily by
the Nursing and Physiotherapy staff of Adult ICU were
analyzed, as well as notes in medical records were
evaluated. For these items, the adherence percentage
of each item was calculated (number of days when
there was a record of adherence to the Bundle divided
by the number of days of hospitalization in which the
patient was receiving mechanical ventilation
multiplied by 100, unit %), for each of the patients
separately. The Bundle actions are routine in the unit;
as a result, there was no intervention to implement or
improve adherence to the Bundle. The assessment of
adherence was based on health staff records, and
assessment in loco of care and filling out the forms
were not performed.

For the comparison of data of quantitative

variables between the patients (with and without

VAP), the data from each group were tested for
normality by Kolmogorov-Smirnov Lilliefors test, given
that in all the cases, at least one group did not show
normality. In this sense, the medians were compared
by unpaired Wilcoxon test. The association between
the presence or absence of VAP and the qualitative
variables was verified with the Chi-Square Test of
Independence with continuity correction. The
significance level was 0.05 for all the analyses.

The data collection was performed after
approval of the Research Ethics Committee (CEP) of
Federal University of Uberlandia under the CAAE
number 43409414800005152, and the guidelines and
standards recommended by Resolution number 466
from 2012 of National Health Council of the Ministry of
Health of Brazil, which regulates research involving
human beings, were followed."” The study was
exempted from signing the Informed Consent Form
(ICF).

RESULTS

During the study period, 274 patients were
admitted to the Adult ICU, of whom 198 patients
(72.26%) fulfilled the inclusion criteria. Of the sample
of patients, 53 had VAP (prevalence of 26.76%).

The average age was 52.84 years, 52.29 years
for the patients with VAP and 53.04 years without VAP.
The distribution by sex was 65.13% (127/195) for the
male and 34.87% (68/195) for the female, there was
no difference between the groups. The main cause of
hospitalization in both groups (with and without VAP)
was surgical (X? = 0.028; p = 0.867), followed by
clinical (X?=0.160; p = 0.689). In many cases, the same
patient had more than one diagnosis on admission
(Table 1).

APACHE 11 and SAPS did not differ between the
groups with and without VAP (p = 0.485 and p = 0.498,
respectively). The time of mechanical ventilation until
the diagnosis of VAP was on average 8.55 + standard
error of 0.74 days, characterizing late VAP (that
develops from the fifth day of mechanical ventilation).

The time of mechanical ventilation and ICU length of
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stay were longer in patients with VAP (both with p <
0.001) (Table 1).

Table 1 — Profile and outcome characteristics of the patients receiving mechanical ventilation in an adult intensive care unit of a

university hospital. Uberlandia, Minas Gerais, Brazil, 2014.

Without VAP With VAP Statistics
Variables
n =145 n =53 X2(p)

Sex — % Yes (n)

Male 61.54(88) 75(39) 2.48(0.115)
Female 38.46(55) 25(13)
Inpatient Diagnosis — % Yes (n)
Clinical 40.28(58) 35.85(19) 0.16(0.689)
Surgical 52.08(75) 54.72(29) 0.03(0.867)
Trauma 16.67(24) 30.19(16) 3.58(0.058)
Neurological 18.06(26) 24.53(13) 0.66(0.418)

Outcome — % Yes (n)

ICU discharge 60.7(88) 50.9(27) 1.21(0.270)
ICU death 39.3(57) 49.1(26)

Characteristic Mean * Standard Error (Median) Z(p)
Age (years) 53.04+1.68(56.00) 52.29+2.61(56.50) -0.25(0.799)
APACHE I (points) 18.36+0.72(17.00) 19.06+1.07(18.00) -0.70(0.485)
SAPS 3 (points) 63.52+1.17(61) 61.13+2.21(62) -0.68(0.498)

ICU length of stay (days)
Time of mechanical ventilation (days)

18.12+1.16(15.00)
10.34+0.72(8.00)

30.89:+2.80(28.00)
22.36+1.99(17.00)

-4.81(<0.001)
-6.74(<0.001)

VAP: Ventilator-associated pneumonia; APACHE: Acute Physiology and Chronic Health Evaluation; SAPS: Simplified Acute Physiology Score; X%

chi-square statistics; Z: Z statistics of unpaired Wilcoxon test.

With respect to the items assessed referring to
adherence to Bundle VAP prevention measures,
differences were not verified between the groups of
patients who had or did not have VAP in any of the
items assessed, whatever they are: head of the bed
elevated to 30° (p = 0.193), proper cuff pressure
between 20 and 30 cmH,0 (p = 0.142), oral hygiene

performance with chlorhexidine (p = 0.356) and oral
hygiene performed (p = 0.257). The Bundle items with
lower adherence were oral hygiene performance with
chlorhexidine and measure of proper cuff pressure
between 20 and 30 cmH,0, respectively, as verified in
Table 2.

Table 2 — Adherence to Bundle items to prevent ventilator-associated pneumonia in an adult intensive care unit of a university

hospital. Uberlandia, Minas Gerais, Brazil, 2014.

Mean * Standard Error (Median)

VAP Bundle

Without VAP

With VAP Z(p)

Head of bed at 30°
Proper cuff pressure

96.08+0.85(100)
7.43+1.24(0.00)
Oral hygiene 74.74+2.42(82.10)

Oral hygiene with chlorhexidine 0.26+0.14(0.00)

97.00+0.72(100) -1.301(0.193)
6.45+1.32(2.04) -1.467(0.142)
82.18+2.54(85.71) -1.135(0.257)
0.50+0.29(0.00) -0.923(0.356)

Z: Z statistics of unpaired Wilcoxon test.

DISCUSSION
One of the great challenges of the millennium,
referring to process management, is increase the

production with the lowest possible cost and workload

optimization, incorporating new technologies in real
time. In health, this challenge is also present.
However, when we talk about health, especially care

associated with hospitalization, this increase in
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production should be linked to the concept of patient
safety, without increasing adverse events to users, as
the workload has affected the patient safety.?0

Based on this assumption, the identification of
risk factors for adverse events in health is essential for
quality improvement of service provided, as well as for
the increase in production in health facilities. In this
context, nosocomial infections, more especially VAPs,
deserve special attention by virtue of their significant
incidence and prevalence in patients hospitalized in
ICUs, with impacts in morbimortality of the patient. In
the present study, we observed an increase in time of
mechanical ventilation and in patient's hospital stay,
which corroborates other studies that affirms that
adverse events, such as nosocomial infections, make a
significant impact in the quality of care, leading to an
increase in morbimortality rates, prolongation of
hospital stay and, consequently, rising hospital costs.*
4,6-7

It was verified that patients with trauma
diagnosis showed higher prevalence of VAP, although
not significant. The increase in VAP risk in these
patients, especially in those who had severe trauma,
is due to the fact that as traumas are emergency
situations and intubation is often performed in high
stress situations (it is an invasive procedure and that
compromises the defense barriers of the lower
respiratory tract), there is the risk of non-performance
under proper technique, which, consequently, makes
the mechanical ventilation a risk factor for the
development of pneumonia.'"?!

Although  various studies highlight the
importance of adherence of health staff to Bundle to
reduce the occurrence of VAP,"'¢ the present study
did not come to the same conclusion when comparing
adherence in two groups. Statistically significant
difference was not verified in adherence to Bundle
between groups of patients with and without VAP.
Similar data are also found in another study, which
verified an increase in adherence to ventilation Bundle
measures, but without reducing the incidence of

VAP.Z2 The absence of difference between the two

groups may have been due to past factors to ICU
admission, differences in risk variables or other
covariables.

Another study in the same unit demonstrated
that previous procedures performed outside the ICU
increased the chances of nosocomial infection in ICU.%
This datum reinforces the need to evaluate the time of
invasive ventilation of these patients previously to ICU
admission and the adherence to Bundle cares in care
units where the patients were previously admitted.
Moreover, such a fact may also be justified by the
failure to fill out medical records, results that
countless studies have demonstrated on the low
quality of the records in the medical record of care
provided,?*?> and that can be a limiting factor for
documentary and retrospective studies based on the
records in patient records. In this sense, it is believed
that may be occurred failure in the procedure record
of oral hygiene with chlorhexidine since it is reported
in the medical record only as oral hygiene and, in many
cases, the procedures are recorded without details and
description of products used.

In the same population studied, the main risk
factors for the development of VAP were time of
mechanical ventilation before ICU hospitalization
(reinforcing the role of health staff care before ICU
admission), the Nursing Activities Score (NAS) in ICU
admission, the use of rocuronium bromide, use of
propofol and presence of tracheostomy. On the other
hand, the protective factors were the increase in
percentage of adequacy of workload and the increase
in NAS increment in hospitalization."" Furthermore,
the Bundle item oral hygiene, that is, the increase of
adherence was not confirmed as a protective factor for
VAP in these patients, not suffering the effect of other
covariables.™

The main limitation of this study was the
assessment of adherence to Bundle from data from
patient records or from institutional forms, as such a
fact does not allow the data validation, which can

cause confounding. The assessment in loco would be
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necessary, in addition to audits that would improve the
records of care provided to patients in health services.

Unfortunately, there were no statistical data
available on the current situation of the institution
concerning adherence to Bundles since it was not
reevaluated. Nevertheless, we observed that, after
performing this study, actions were taken, such as the
implementation of Bundles from adherence of
institution in national programs to prevent health
care-associated infections, in SUS Institutional
Development Support Program (PROADI-SUS) of
Brazilian Ministry of Health. In this way, new studies
are still necessary to verify the improvement of
adherence to Bundle, which certainly focus on
reducing occurrence of VAP.

The results of the present study will be able to
subsidize the implementation of educational measures
to increase adherence of health professionals to VAP
prevention measures, which will reverberate in the
improvement of patient care, reduction of infection

and mortality rates, length of stay and health care

costs. Among the strategies that can be adopted to
improve adherence to Bundles, we cite the increase in
the provision of in-service education, assessment of
adherence to Bundle measures in real time with
disclosure of results, and the introduction of alert

mechanisms for non-adherence.

CONCLUSION

The present study allowed us to conclude that
adherence to some Bundle VAP prevention measures
(head of the bed elevated to 30°, oral hygiene, oral
hygiene with chlorhexidine and proper cuff pressure)
was not different between patients with or without
VAP and showed low values of adherence based on the
records in medical record.

Therefore, there is a need to improve the
making and detailing of records of care provided by
health professionals in intensive care units on Bundle
VAP prevention measures, as with these initiatives we
will be able to obtain more reliable retrospective

results.

RESUMO

Introducdo: A Pneumonia Associada a Ventilacdao Mecanica (PAV) é uma infeccao frequente em pacientes internados em unidades
de terapia intensiva. A ocorréncia de PAV prolonga o tempo de internacao hospitalar e aumenta os custos da assisténcia. O objetivo
deste estudo é avaliar a adesao de profissionais de salde a um pacote de intervencoes (Bundle) de prevencdo de PAV.
Delineamento: Estudo retrospectivo, documental realizado em uma unidade de terapia intensiva de um hospital universitario. A
amostra foi composta por pacientes internados no periodo de janeiro a junho de 2014, que preencheram os critérios de inclusao.
A coleta de dados foi realizada por meio de consulta a prontuarios. Resultados: Foram verificados aumento do tempo de internacao
dos pacientes com PAV e baixa adesao aos itens do Bundle. A pressao adequada do cuff e a higiene oral com o antisséptico
padronizado foram os itens com menor adesao. Implica¢ées: A adesao a algumas das medidas do Bundle para a prevencao de PAV
nao foi diferente entre os grupos de pacientes (com ou sem PAV) e apresentou baixos valores de adesao.

DESCRITORES
Pacotes de Assisténcia ao Paciente; Pneumonia Associada a Ventilacao Mecanica; Unidades de Terapia Intensiva.

RESUMEN

Introduccion: La neumonia asociada a ventilacion mecanica (NAVM) es una infeccion frecuente en pacientes ingresados en
unidades de cuidados intensivos. La aparicion de NAVM prolonga la estadia en el hospital y aumenta los costos de asistencia. El
objetivo de este estudio es evaluar la adherencia de los profesionales de la salud a un conjunto de intervenciones (Bundle) de
prevencion de NAVM. Delineacion: Estudio documental retrospectivo realizado en una unidad de cuidados intensivos de un hospital
universitario. La muestra consistid en pacientes hospitalizados de enero a junio de 2014, que cumplieron con los criterios de
inclusion. La recoleccion de datos se realizo consultando los registros médicos. Resultados: Hubo un aumento en la duracion de
la estancia hospitalaria de los pacientes con NAVM y una baja adherencia a los elementos del Bundle. La presion adecuada del
manguito y la higiene bucal con antiséptico estandarizado fueron los items con menor adherencia. Implicaciones: La adhesion a
algunas de las medidas del Bundle para la prevencion de NAVM no fue diferente entre los grupos de pacientes (con o sin NAVM) y
mostroé valores de adherencia bajos.

DESCRIPTORES
Paquetes de Atencion al Paciente; Neumonia Asociada al Ventilador; Unidades de Cuidados Intensivos.
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