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The effect of oropharyngeal aspiration before position change
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Abstract
The aim of this study was to investigate the effect of oropharyngeal aspiration on ventilator-associated pneumonia (VAP)
incidence just prior to changing patient position. This randomized controlled experimental study was conducted between
July 2015 and April 2019 in anesthesiology and reanimation of intensive care unit (ICU). The patients of experimental group
underwent oropharyngeal aspiration under surgical aseptic conditions before each position change. Patients of the control group
received oropharyngeal aspiration only as needed. The mean age of the patients was 62.87 ± 17.33 years. The mean and median
duration of stay in the ICU were 27.28 ± 30.69 and 18.00 days respectively. The mean and median of duration of the mechanical
ventilation support were 26.72 ± 30.65 and 18.00 (min 4; max 168) days respectively. Thirty percent of the patients were VAP.
The mean duration of VAP development was 7.50 ± 5.07 days. The rate of VAP development was 11.23/1000 mechanical
ventilator days. Only 8.3% of the experimental group patients developed VAP; 91.7% of the control group patients developed
VAP. The VAP rate in the control group was 16.82/1000 mechanical ventilator days and the VAP rate in the experimental group
was 2.41/1000 mechanical ventilator days. Most VAP agents were multidrug resistant. Distribution of isolated microorganisms
was as Acinetobacter baumannii, Pseudomonas aeruginosa, Corynebacterium striatum, Staphylococcus aureus, Providencia
stuartii, Serratia marcescens, Stenotrophomonas maltophilia, and Aspergillus flavus. In our study, it was concluded that oro-
pharyngeal aspiration performed prior to patient position change prevented the development of VAP.
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Introduction

VAP is one of the health care-associated infections (HCAIs)
that is common in critically ill patients, prolongs hospital stay,
and significantly increases mortality and additional health care
costs [1, 2]. VAP is defined as pneumonia that develops after
the first 48 h of mechanical ventilation support. VAP remains
a major problem in ICUs where mechanical ventilator support

is widely used [3]. The incidence of VAP by the International
Nosocomial Infection Control Consortium (INICC) was 13.6/
1000 ventilator days, although the mortality rate of VAP was
higher in critically ill patients, it was reported to be in the 24 to
76% range [4].

Bacterial colonization of the upper airways and gastroin-
testinal tract and aspiration of contaminated secretions into the
lower airways play a role in the pathogenesis of VAP. The
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microorganisms caused the pneumoniae to reach the lower
respiratory tract by aspiration of oropharyngeal secretions,
inhalation of contaminated aerosols, hematogenous spread
(rare), and bacterial translocation from the gastrointestinal
tract [4, 5].

Streptococcus pneumoniae, Haemophilus influenzae,
Staphylococcus aureus (methicillin-sensitive), enteric gram-
negative rods, and Moraxella catarrhalis are the most com-
mon agents in the VAP (early period) which occurs during the
first 4 days of mechanical ventilation therapy. In VAP (late
period) occurring on the fifth and subsequent days of mechan-
ical ventilation treatment, the most common agents are
Pseudomonas aeruginosa, Acinetobacter spp., Enterobacter
spp., or S. aureus (methicillin resistant) [6–9].

There are widely used pharmacological and non-
pharmacological applications for VAP prevention. The mea-
sures involved in these interventions are the use of stress ulcer
prophylaxis, oral care with chlorhexidine, hand washing, use
of protective clothing and gloves, patient position (half-sitting
position), avoiding excessive stomach volume and early en-
teral nutrition, oral intubation, changing ventilator circuits at
appropriate time intervals, temperature and humidity modi-
fiers, chest physiotherapy, non-invasive mechanical ventila-
tion, and oropharyngeal and endotracheal aspiration in case
of indication [1, 4, 10–12].

Microaspiration of oropharyngeal secretions, the primary
pathway in the formation of VAP, has led researchers to focus
on the detection of applications to prevent microbial coloni-
zation. Some of these applications are continuous or intermit-
tent oropharyngeal aspiration, closed system aspiration versus
open system aspiration, extensive oral care, and oropharyn-
geal aspiration as needed [1, 4, 10, 13–15].When the patient is
turned to position, the outbreak accumulated in the oral cavity
is more likely to move to the lower respiratory tract. In present
study, it was predicted that aspiration of oropharyngeal secre-
tions prior to each position change will reduce the accumula-
tion of oral secretion in the endotracheal tube cuff and reduce
aspiration of contaminated secretion and reduce the risk of
developing VAP. This randomized controlled experimental
study was planned to confirm the validity of this assumption.

Materials and methods

This study was a randomized controlled experimental study
designed to investigate the effect of oropharyngeal aspiration
on decreasing the incidence of VAP in patients receiving me-
chanical ventilation. The population of the study consisted of
patients hospitalized between July 2015 and April 2019 in
anesthesiology and reanimation ICU. Forty patients who met
the inclusion criteria were included in the study sample
(Table 1).

Inclusion criteria

& Over 18 years of age
& Supported mechanical ventilation by endotracheal tube
& ≥ 24 h remaining connected to mechanical ventilator
& Position could be changed every 4 h in a day
& Patients whose relatives approved to participate in the

study

Exclusion criteria

& Pneumonia developed prior to mechanical ventilation sup-
port or within the first 48 h following mechanical ventila-
tion support.

& Positive sputum culture was taken before mechanical ven-
tilation support or within the first 48 h following mechan-
ical ventilation support.

& Patients with diabetes mellitus.
& Patients with contraindications for routine change of

position.

Relatives of patients who met the inclusion criteria were
informed about the study and the “Patient Identification
Form” was completed after obtaining informed consent.

Application of the research The patients who met the study
criteria were assigned to the research groups by block random-
ization method according to age and gender (Table 1). The
patients were randomly assigned to the experimental and con-
trol groups according to their bed numbers. Small pieces of
paper with the bed numbers of the patients meeting the appro-
priate criteria were placed in a non-transparent bag. A
healthcare worker who was not involved in the study was
asked to select a piece of paper from the bag. The patient lying
in the selected bed number was accepted as the first patient
included in the study. The patients were assigned to groups by
flipping a coin. If it was heads, the patient is assigned to the
experimental group. If it was tails, the patient is assigned to the
control group. After the first patient was assigned, the other
bed number drawn from the bag was placed to another group.
This process was repeated. To prevent possible confusion, a
marker with the statement “that will be aspirated before the

Table 1 Research groups

Age group Experimental group Control group

Female Male Female Male

18–64 years 5 5 5 5

65 years and older 5 5 5 5

Total 10 10 10 10
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position is changed”was placed on the nurse observation form
of the experimental groups.

Experimental group Patients in the experimental group
underwent oropharyngeal aspiration prior to each position
change in addition to routine nursing care (endotracheal aspi-
ration and oropharyngeal aspiration as needed; oral care; rou-
tine (change of patient position was done every 4 h in a day)
and non-routine position changes). Patients in this group
underwent oropharyngeal aspiration at least 6 times in 24 h
with a pressure of 100–120mmHg for 10 s prior to routine and
non-routine position changes. The patient’s position after the
oropharyngeal aspiration was changed.

Control group The patients in the control group received rou-
tine nursing care in the ICU (endotracheal aspiration and oro-
pharyngeal aspiration as needed; oral care; routine (change of
patient position was done every 4 h in a day) and non-routine
position changes).

All patients included in the study were followed for the
development of VAP pneumonia. Participation of the patients
in the experimental and control groups was continued until
any one or more of the following criteria were met:

& Development of VAP
& Termination of the patient’s mechanical ventilation

support
& Transfer of the patient to another unit
& Discharge of the patient
& Development of exitus

Clinical Pulmonary Infection Score (CPIS) was used to
diagnosis of VAP, and VAP was diagnosed in the patients
whose CPIS was above 6 in the evaluation. Deep tracheal
aspiration specimens were cultured for VAP agent/s.
Antibiotic susceptibility of microorganisms grown in positive
cultures was investigated.

Data analysis

In the analysis of the data, SPSS 15.0 statistical package program
was used; descriptive statistics were shown with number and per-
centage, and measurement data with mean and standard deviation
values. Student’s t test or Mann-Whitney U test were used to
compare independent variables between the groups. The chi-
square (χ2) test was used to compare the variables with two
groups. Significance level was accepted as p< 0.05.

Results

The mean age of the 40 patients was 62.87 ± 17.33 (min 22;
max 91) years. The mean andmedian length of stay in the ICU

were 27.28 ± 30.69 and 18.00 (min 4 days; max 168 days)
days respectively. A total of 32.5% of patients were hospital-
ized due to cerebrovascular event including pituitary tumor,
brain malignant neoplasm, meningioma intracranial hemor-
rhage, infarction, and other cerebral vascular diseases
(Table 2). The mean and median of mechanical ventilation
support were 26.72 ± 30.65 and 18.00 (min 4 days; max
168 days) days respectively. A total of 27.5% of patients
had undergone surgery. Chronic obstructive pulmonary dis-
ease (COPD) was present in 17.5% of patients. A total of
22.5% of patients received aerosol therapy. A total of 97.5%
of patients had nasogastric tube. Forty-five percent of patients
were fed with enteral nutrition via percutaneous endoscopic
gastrostomy or nasogastric tube. Ten percent of patients were
applied total parenteral nutrition. Antacid was administered to
77.5% of patients. The mean blood albumin level of patients
was 3.17 ± 0.57 (min 2.17; max 4.80) g/dL. VAP was devel-
oped in 30% of patients. The mean duration of VAP develop-
ment was 7.50 ± 5.07 days of mechanical ventilation (min
3 days; max 18 days). Multidrug resistant (MDR)
A. baumannii and MDR P. aeruginosa were detected in
33.4% and 16.8% of the cultures made from deep tracheal
aspiration samples (data not shown in table). As shown in
Table 3, all isolated bacteria were multidrug resistant
(Table 4).

A total of 8.3% of the experimental group patients who
underwent oropharyngeal aspiration prior to change of posi-
tion developed VAP; 91.7% of the control group patients
without oropharyngeal aspiration developed VAP. VAP de-
velopment was significantly different with respect to oropha-
ryngeal aspiration before the change of position (χ2 = 11.905;
p = 0.001) (Table 3). The mean age of the patients who devel-
oped VAP was 66.2 ± 17.71 (min 22; max 89), and the devel-
opment of VAP did not show significant difference according
to the mean of age (t = 0.843; p = 0.405) (data not shown in
table). A total of 66.7% of the patients who developed VAP
were 65 years and older, and the difference of VAP develop-
ment according to the age groups was not significant (χ2 =

Table 2 Reasons for hospitalization of patients in the intensive care unit

Diagnosis n %

Liver transplantation 1 2.5

Suicide 1 2.5

Rheumatoid arthritis, muscular dystrophy 2 5

Respiratory failure 7 15

Heart failure, hypertension, diabetes mellitus 8 20

Cerebrovascular event 12 32.5

Malignancy * 9 22.5

Total 128 100

*Malignant neoplasm of the stomach, breast, colon, liver, lung, bladder,
and biliary tract
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1.905; p = 0.168). A total of 66.7% of the patients who devel-
oped VAP were male. The development of VAP did not show
significant difference according to gender (χ2 = 1.905; p =
0.168) (Table 3).

Twenty-five percent of the patients who developed VAP
underwent surgery, and the development of VAP was not
significantly different with respect to the surgical operation
(χ2 = 0.054; p = 0.817) (data not shown in table). A total of
28.6% of the patients with COPD developed VAP and the
development of VAP did not show significant difference ac-
cording to the presence of COPD (χ2 = 0.008; p = 0.92).
Twenty-five percent of patients with VAP have taken aerosol

therapy. The development of VAP was not significantly dif-
ferent with respect to using of aerosol therapy (χ2 = 0.061;
p = 0.806). All patients developing VAP were using antibi-
otics before VAP diagnosis. Increased use of antibiotic for
prophylactic led to an increase in VAP development (χ2 =
3.865; p = 0.049). Antacid treatment was applied to 83.3%
of patients with VAP. The development of VAP did not differ
significantly according to antacid treatment status (χ2 = 0.349;
p = 0.555) (Table 3).

The mean albumin level of patients with VAP was 2.96 ±
0.48 g/dL. The mean serum albumin without VAPwas 3.25 ±
0.60 g/dL. The development of VAP did not change

Table 3 Variation of VAP development according to patient variables

Variables VAP development status

Yes No

n % n %

Application oropharyngeal aspiration Yes 1 8.3 19 67.9

No 11 91.7 9 32.1

Pearson’s chi-square (χ2 = 11.905; p = 0.0 01)

Age range 18–64 years 4 33.3 16 57.1

65 years and older 8 66.7 12 42.9

Pearson’s chi-square (χ2 = 1.905; p = 0.168)

Gender Male 8 66.7 12 42.9

Female 4 33.3 16 57.1

Pearson’s chi-square (χ2 = 1.905; p = 0.168)

COPD Yes 2 16.7 5 17.9

No 10 83.3 23 82.1

Fisher’s exact test (χ2 = 0.008; p = 0.927)

Aerosol of treatment Yes 3 25.0 6 21.4

No 9 75.0 22 78.6

Fisher’s exact test (χ2 = 0.061; p = 0.806)

Antibiotic treatment Yes 12 34.3 23 87.5

No 0 0.0 5 12.5

Fisher’s exact test (χ2 = 3.865; p = 0.049)

Status of using antacid Yes 10 83.3 21 77.5

No 2 16.7 7 22.5

Fisher’s exact test (χ2 = 0.349; p = 0.555)

Type of nutrition Absence 6 50.0 12 42.9

Parenteral 3 25.0 15 53.6

Enteral* 3 25.0 1 3.6

Fisher’s exact test (χ2 = 5.015; p = 0.080)

Patient prognosis Transfer to another service 1 8.3 10 35.7

Termination of MV support** 1 8.3 12 42.9

Discharged 1 8.3 0 0.0

Exitus 9 75.1 6 21.4

Fisher’s exact test (χ2 = 13.112; p = 0.002)

*Percutaneous endoscopic gastrostomy or nasogastric tube

**Mechanical ventilation
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significantly according to blood albumin level (t = − 1.499;
p = 0.142) (data not shown in table). Twenty-five percent of
the patients who developed VAP were fed enterally; 25%
were fed parenterally. The development of VAP was not sig-
nificant difference with respect to patient nutrition (χ2 =
5.015; p = 0.080) (Table 3). All patients with VAP had naso-
gastric tube.

A total of 75.1% of patients who developed VAP died;
24.9% were discharged, terminated of mechanical ventilation,
and transferred to another service. There was a statistically
significant difference between VAP development and patient
prognosis, and VAP development increased the death rate
significantly (χ2 = 13.112; p = 0.002) (Table 3)

Discussions

The VAP is a common complication that increases morbidity
and mortality in patients receiving mechanical ventilation sup-
port [16]. The incidence of VAP by INICC was 13.6/1000
ventilator days. Although the mortality rate of VAP is higher
in critically ill patients, it is reported to range from 24 to 76%
[4, 16]. VAP rate varies at regional level depending on the
content and use of VAP prevention bundles to prevent the
development of VAP in clinics. Hu and Zhou [17] found that
VAP has developed in 40.60% of 234 patients. Uslu et al. [18]
determined the rate of VAP as 23.3/1000 ventilation days.
Bilici et al. [6] calculated the incidence of VAP as 31.6
attacks/1000 ventilator days. In the current study, the rate of
VAP was calculated to be 11.23/1000 patient days. In this
present study, the rate of VAP was lower than that of global
statistical rates. We believed that the reason of these results
may be due to the application of oropharyngeal aspiration to
experimental group patients. VAP rates in the experimental
and control groups (16.82/1000 mechanical ventilator days,
2.41/1000 mechanical ventilator days, respectively) con-
firmed this view.

In this current study, the mean duration of VAP develop-
ment was 7.50 ± 5.07 days of mechanical ventilation. In the
literature, P. aeruginosa, Acinetobacter spp., Enterobacter
spp., and S. aureus (methicillin resistant) were common
among VAP agents developing after the fourth day of me-
chanical ventilation support [6–9]. In this context, in our
study, based on the time of VAP development, we obtained
results consistent with the literature in VAP cases that can be
defined as late term VAP. MDR A. baumannii and MDR
P. aeruginosa were among the most isolated bacteria in the
development of VAP. This result was not surprising consid-
ering the epidemiological studies in our country. In epidemi-
ological studies carried out in Turkey, A. baumannii was the
most frequent cause of VAP and followed by P. aeruginosa.
When the resistance profiles of the isolated bacteria were ex-
amined in the current study, the increase rates of carbapenem,

quinolone, aminoglycoside, and colistin resistance were re-
markable when compared with the previous studies [19–21].
This may be explained by the prevalence of uncontrolled an-
tibiotic using.

The basic mechanism in the development of VAP can be
explained by macroaspiration and microaspiration of orophar-
ynx secretions due to functional impairment in the respiratory
system. Continuous or intermittent oropharyngeal aspiration,
closed system aspiration against open aspiration system, ex-
tensive oral care, and oropharyngeal aspiration prior to patient
positioning were reported to prevent the development of oro-
pharyngeal microaspiration [7, 16, 19]. In this currently study,
only 8.3% of patients who underwent oropharyngeal aspira-
tion prior to position change developed VAP; 91.7% of the
patients who did not undergo oropharyngeal aspiration devel-
oped VAP, and oropharyngeal aspiration before the change of
position significantly reduced the development of VAP
(p < 0.05). In a clinical experimental study conducted by
Chao et al. (2009), oropharyngeal aspiration before the change
of patient position decreased VAP by 0.32 times, increased
survival rate by 1.5 times, and shortened hospital stay. A sim-
ilar result was found by Tsai, Lin, and Chang, [22]. There
were also studies reporting that oropharyngeal aspiration in
the comprehensive oral care reduces the incidence of VAP
[1, 4, 10, 13–15]. However, in a study in which oral secretion
volumes were measured in intubated patients, some patients
needed oropharyngeal aspiration every 2 h or more, and some
patients needed at least 4 h [13].

According to the literature reports, risk factors for VAP in-
clude advanced age, neurosurgery and/or neurological trauma,
thoraco-abdominal interventions, severe burns, long-term
smoking, low serum albumin concentration, decreasing in con-
sciousness, using of paralytic agents or sedation enhancing drugs,
presence of nasogastric tube, aspiration of gastric contents, dys-
phagia, upper respiratory tract colonization, sinusitis, endotrache-
al intubation, prolonged mechanical ventilation, replacement of
endotracheal tube frequently (re-intubation), contamination of
humidifier, using of heated humidification system instead of hu-
midifier filters, lack of oral care, body position, using of antacid
or H2 receptor blockers, the presence of chronic diseases such as
acute respiratory distress syndrome, chronic obstructive pulmo-
nary disease, and diabetes mellitus, and the presence of more
than three organ dysfunction were listed among the risk factors
for VAP [4, 7–9, 16].

In our study, the effect of these risk factors on the develop-
ment of VAP was found to be higher in patients 65 years or
older, although there was no significant difference (p > 0.05).
Although male patients had a higher rate of VAP development,
the development of VAP did not change significantly with re-
spect to gender. Both expected results were thought to be related
to gender and age randomization we used in the study design.

Although it was mentioned that taking aerosol therapy may
be an effective factor in the development of VAP because of

620 Eur J Clin Microbiol Infect Dis (2021) 40:615–622



its potential to increase the risk of external contamination [4,
21], both in the current study and in the study of Chao et al.
[7], it was concluded that aerosol treatment did not have a
decisive effect on the development of VAP.

Although the presence of COPD has been reported to be
one of the predictors of VAP [18, 22], the presence of COPD
in the patient had no significant effect on the development of
VAP (p > 0.05). There was no significant difference the rate of
COPD between in the experimental and control groups
(Fisher’s exact test [χ2 = 0.174; p = 0.500]). However, 2 of 4
COPD patients in the control group developed VAP. VAP did
not develop in any of the patients with COPD in the experi-
mental group. In our study, it was concluded that COPD was
not a predisposing factor and may be due to intervention in the
experimental group. This may also be related to the low inci-
dence of COPD in our study group.

The use of antacids or H2 receptors to prevent stress ulcers
is common in patients who are usually mechanically ventilat-
ed. It was reported that gastric preservatives alkalize the gas-
tric fluid and increase bacterial colonization and therefore may
be an effective factor in the development of VAP [4, 7, 23].
Although the rate of VAP development was higher in patients
using antacids compared with those not using antacids, as in
the study of Uslu et al. [18], we found that antacid use did not
have a significant effect on the development of VAP
(p > 0.05). It was thought that the absence of a significant
difference, homogeneous distribution of antacid use in the
experimental and control groups (Fisher’s exact test [χ2 =
1.310; p = 0.451]), and application from the experimental
group could be the cause.

Although enteral nutrition was considered as a predic-
tor factor in the development of VAP [6, 7, 18, 24], Chen
et al. [25] reported that intermittent feeding or feeding
with small volumes and administration of enteral feeding
according to residual gastric content may prevent
aspiration-induced VAP. We found that 3 of the 4 patients
who underwent enteral feeding developed VAP. Contrary
to other studies [6, 7, 18, 24], the development of VAP
did not change significantly according to the nutritional
status of the patients (p > 0.05).

Although it has been reported that low serum albumin
levels may play a significant role in the development of
VAP [4, 17], in our study, as in some studies [6, 7], serum
albumin level did not have a significant effect on the devel-
opment of VAP (p > 0.05). The majority of the patients with
VAP (91.7%) in the current study were control patients. As a
matter of fact, the quality of the distribution of albumin levels
of the control group patients was important and the blood
albumin levels of the control group patients were homoge-
neously distributed (Fisher’s exact test [χ2 = 0.420; p =
0.967]). The reason for the lack of predisposing albumin level
in VAP formation was thought to be due to this homogeneous
distribution in the control group.

VAP developed in 55% of the patients treated with antibi-
otics. Contrary to Chao et al. [7], antibiotic use significantly
increased the development of VAP (p < 0.05). Similar to the
results obtained in our study, there were studies that found
antibiotic use among the predisposing factors in the develop-
ment of VAP [18, 26, 27]. Although prophylactic antibiotic
use has been reported to reduce the incidence of VAP, long-
term prophylactic antibiotic use will also alter drug resistance
patterns in pathogens [28]. These antibiotics used for prophy-
laxis will not be effective in protecting against these resistant
pathogens but will also make the treatment of VAP patient
more difficult.

Limitation

In order to exclude external factors in the design of the study,
it was preferred to carry out a uniform intensive care unit and
study within a certain period of time. As such, this limited the
number of patients included in the study.

Conclusions

The incidence of VAP was significantly lower in the experi-
mental group compared with the control group. In addition, it
was found that VAP development did not differ significantly
according to factors such as patient age, presence of COPD,
enteral nutrition, use of antacid, and albumin level. On the
other hand, parallel to the increase in antibiotic use, VAP also
increased. The increase in VAP development was determined
to increase parallel mortality rates. In this current study, it was
concluded that the removal of oropharyngeal secretions by
oropharyngeal aspiration can prevent the development of
VAP just before the patient is positioned. As a result of “oro-
pharyngeal aspiration before the change of patient position
significantly reduced the development of VAP,” it shows that
this application should be included in VAP prevention
bundles.
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