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Abstract

Background: VAP isanosocomial infection that occurs at
least 48 hours after intubation in mechanically ventilated pa-
tients, with an incidence of 15%-60%.

Aim of Study: To compare the outcomes of anew oral care
bundle versus the classic chlorhexidine as a control in terms of
VAP prevention.

Patients and Methods: This was a prospective randomized
open-label controlled trial conducted on 100 patients at Ain
Shams University General Surgery ICU from December 2022
to June 2023. Patients were divided into two groups.

Results: There was statistically significant lower OHAT
score and lower MV duration, lower CPIS score and lower in-
cidence of VAP in oral care bundle than chlorhexidine group
(p<0.05). While there was no statistically significant difference
between oral care bundle and chlorhexidine group as regard the
APACHE Il score (p>0.05).

Conclusion: The implementation of new oral care bundle
resulted in significant reduction in the incidence of ventilator
associated pneumonia. Also we founded that the new oral care
bundle was associated with significant reduction in mechanical
ventilation duration and improvement in oral health compared
to the classic oral care with chlorhexidine among mechanically
ventilated critically ill patients.

Key Words: Oral care bundle — Chlorhexidine — Ventilator as-
sociated pneumonia.

Introduction

MECHANICAL ventilation, an important mean of
life support, can provide oxygen supplyfor patients
with respiratory failure, maintain smoothairways
of patients, relieve respiratory failure and may be a
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crucial treatment modality for critically ill patients
with certain conditions [1]. VAP is anosocomial
infection that occurs at least 48 hours afterintuba-
tion in mechanically ventilated patients, with an
incidence of 15%-60%. The occurrence of VAP in-
creases the risk of death of patients on mechanical
ventilation by eight times and is an important cause
of death in patientsin intensive care[2].

Chlorhexidine as a commonly used broad-spec-
trum antimicrobial has been widely regarded. Oral
care with chlorhexidine can reduce oral bacteria
colonization and the migration and colonization of
microorganismsin the lung [3]. In addition, 0.12%
chlorhexidine solution was found to be beneficia to
oral tissue healing and regeneration. Also, the dis-
sociation of chlorhexidine generates a sterilization
effect [4].

Inclusion of chlorhexidine oral rinsein VAP
bundles was based on meta-analyses reporting a
30-40% decrease inV AP rates and the belief that
VAP was associated with excess intensive care unit
(ICU) mortdlity [5]. However, data have prompted
reevaluation of daily oral care with chlorhexidine.
Two independent meta-analyses suggest chlorhex-
idine may fail to prevent VAP and increase mortali-
ty in medical and surgical ICU patients[6,7].

The aim of this study was to compare the out-
comes of anew oral care bundle versus the clas-
sic chlorhexidine as a control in terms of VAP
prevention.

Patients and M ethods

This was a prospective randomized open-label
controlled trial conducted on 100 patients at Ain
Shams University General Surgery ICU from De-
cember 2022 to June 2023.

Inclusion criteria: All mechanically ventilated
patients for 48hr.
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Exclusion criteria: Patients who were admitted
with any other type of pneumonia and patients who
didn’t receive routine oral care for any reason such
as developing local infection or undergoing oral
surgery.

Sampling method & Sample Sze: Sample size
was calculated using Power Analysis and Sam-
ple Size Software (PASS 11, Version 11.0.08). To
achieve power 80%, at alphaerror 5% and assuming
that the incidence of VAP is higher in chlorhexidine
group than new oral care bundle group with medi-
um effect size difference (h=0.5), the minimum re-
quired sample was 100 patients (50 in each).

Ethical consideration: After ethical approval by
the Faculty of Medicine, Ain Shams University, in-
formed written consents was taken from patient’s
legal guardian in a private room. All possible risks
and right to withdraw were explained at this step.

Methods: All patients were subjected to the fol-
lowing: Full history taking including: Demograph-
ic data, medical history, Cause of ICU admission,
Physical examination, full clinical assessment, and
examination of vital signs, APACHE Il score, rou-
tine laboratory investigations and Radiological in-
vestigations: Chest X-ray and chest computed to-

mography.

Salective investigations: Clinical Pulmonary In-
fection Score (CPIS): Patients were grouped as VAP
(+) and VAP (-) in accordance with the obtained
data. Score >7 indicate higher likelihood of VAP [8].
Oral health dysfunction assessment using the Oral
Health Assessment Tool (OHAT): [9,10] OHAT con-
sists of eight categories (‘lips’, ‘tongue’, ‘gums and
tissues, ‘saliva, ‘natural teeth’, ‘dentures’, ‘ord
cleanliness’, and ‘dental pain’) with three possible
scores (0: Healthy, 1: Some changes present and 2:
unhealthy condition).

Intervention: Patients were randomly allocated
to be control or intervention with an allocation ratio
of 1:1. In the control group: All patients received
standard VAP bundle including stress ulcer prophy-
laxis, venous thromboembolism prophylaxis, daily
sedation holiday, bed head elevation between 30-45
degrees, and oral care using twice daily commer-
cial 0.125% chlorhexidine mouth wash. In the in-
tervention group: Similar VAP bundle was applied,
and the new comprehensive oral care bundle was
used instead of chlorhexidine oral care [11]. Com-
prehensive care (twice daily): It contains oral as-
sessment (inspection of the oral space, teeth, and
gums), tooth brushing, oral/lip moisturization, and
suctioning oropharyngeal secretions above the cuff.
Maintenance care: It involved (every 4 hours and
as needed) contains only oral/lip moisturization and
suctioning oropharyngeal secretions above the cuff.

Follow-up and treatment: All enrolled patients
were followed-up during their ICU stay and receive
their standard treatment. Patients were assessed for

the presence of VAP during their duration of me-
chanical ventilation until extubating them, tracheot-
omy, discharge, or mortality.

Satistical methods:

Data were analyzed using IBM SPSS software
package version 24.0. Qualitative data were de-
scribed using number and percent. Quantitative data
were described using range (minimum and maxi-
mum), mean, standard deviation and median. Sig-
nificance of the obtained results were judged at the
5% level. The used tests were Chi-sgquare, Fisher's
Exact or Monte Carlo correction, Student t-test and
Mann Whitney test.

Results

There was no statistically significant difference
between oral care bundle and chlorhexidine group
asregard age, sex, BMI (p>0.05) (Table 1).

Table (1): Comparison of demographic data among the study

groups.
Ord care o orhexidine  Testof sig,
bundle
_ _ 2 p-
(N=50) (N=50) t/x value
Age, years:
Mean+ SD 55.40+10.05 56.84+6.72 0.842 0.402
Range 30-73 43-73
BMI:
Mean+ SD 32.15+6.77 29.86+4.87 1.942 0.055
Range 18.6-45.5 19-45
Sex (N, %):
Male 37 (74%) 40 (80%) 0.508 0.476
Female 13 (26%) 10 (20%)

SD: Standard deviation.
t : Independent student t-test.

p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.001: Highly significant.

There was no statistically significant difference
between oral care bundle and chlorhexidine group
asregard theindication for ICU admission (p>0.05)
(Table 2).

There was no statistically significant difference
between oral care bundle and chlorhexidine group
as regard the vital data (p>0.05) (Table 3).

There was no statistically significant difference
between oral care bundle and chlorhexidine group
asregard the laboratory data (p>0.05) (Table 4).

There was statistically significant lower OHAT
score and lower MV duration and lower CPIS
score in oral care bundle than chlorhexidine group
(p<0.05). While there was no statistically signifi-
cant difference between oral care bundle and chlor-
hexidine group as regard the APACHE Il score
(p>0.05) (Table 5).
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Table (2): Comparison of cause of admission to ICU among the
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Table (4): Comparison of |aboratory data among the studied

studied groups. groups.
Oral care Chlor- Test of sig. Oral care Chlor- Test of sig.
bundle hexidine bundle hexidine
Cause of
admission (N=50)  (N=50) o cBC (N=50) (N=50) o
X2 t
value value
N % N % Mean SD Mean SD
HF 6 12 8 16 WBCs 1079 433 1030 445 0556 0.579
Ml 5 10 5 10 RBCs 406 078 3.87 052 1436 0154
AF 10 20 8 16 HB 1398 268 1348 135 1167 0.246
DKA 5 10 3 6 HCT 3946 809 4101 251 1293 0.199
Renal impairment 9 18 8 16 Platelets 255.48 50.62 270.56 51.15 -1.482 0.124
Stroke 5 10 3 6 CRP 8.27 103 854 168 -0.998 0.321
ICH 4 8 3 6 8710 0.728 — —
COPD 2 4 12 £ Incepencent Sudent et pelUe <005, Sinificant
aeptlce:nlg i g % i WBCs. : White blood cells. p-value <0.001: H_ighly
emoptysis RBCs: Red blood cells. significant.
LCF . 1 2 3 6 HB  :Hemoglobin.
Pyelonephritis 0 0 3 6 HCT  : Hematocrit value.
Hypertensive 0 0 2 4 CRP : C-reactive protein.
encephal opathy

Slg: Standard deviation.

X" Chi square test.

HF: Heart failure.

AF: Atrial flutter.

DKA : Diabetic ketoacidosis.
ICH : Intracranial hemorrhage.
COPD: Chronic obstructive pulmonary disease.
LCF: Liver cell failure.

p-value >0.05: Non significant.
p-value <0.05: Significant.

p-value <0.001: Highly significant.

Table (3): Comparison of vital data among the studied groups.

Table (5): Comparison of APACHE Il, CPIS score, OHAT score
and MV duration among the studied groups.

Orad care Chlor- Test of sig.
bundle hexidine
(N=50) (N=50) .
t value

Mean SD Mean SD

APACHEIl 2880 546 29.28 538 -0.443 0.659
score

CPISscore 230 174 310 199 -2138 0.035

OHAT score 468 265 7.22 330 -4.239 0.0001*

MV duration 562 272 754 346 -3.085 0.003*

Oral care Chlor- Test of sig.
bundle hexidine
Vitd
deta (N=50) (N=50) o
t value

Mean SD Mean SD

HR 8572 973 8534 980 0195 0.846

RR 3174 569 3238 346 -0.68 0.498
Temp- 3706 019 3704 014 059 0.551
erature

SBP 129.66 20.87 12768 20.64 0477 0.634
DBP 8420 13.08 8434 980 -0.061 0.952

SD : Standard deviation.
t  :Independent student t-test.

p-value >0.05: Non significant.

p-value <0.05: Significant.

p-value <0.001: Highly
significant.

There was statistically significant lower inci-
dence of VAP in oral care bundle than chlorhexidine
group (p<0.05) (Table 6).

Table (6): Comparison of the incidence of VAP among the stud-

SD : Standard deviation.

t  :Independent student t-test.
HR : Heart rate.

RR : Respiratory rate.

SBP: Systolic blood pressure.
DBP: Diastolic blood pressure.

p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.001: Highly significant.

ied groups.
Orad care Chlor- Test of sig.
bundle hexidine
VAP - _
N=50 N=50
(N=50) (N=50) b
value
N % N %
Yes 6 12 19 38 9.013 0.003*

No 44 88 31 62

p-value >0.05: Non significant.
p-value <0.05: Significant.
p-value <0.001: Highly significant.

SI%: Standard deviation.
X" Chi square test.
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Fig. (1): APACHE I, CPIS score, OHAT scoreand MV dura-
tion among the studied groups.
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Fig. (2): Incidence of VAP among the studied groups.

Discussion

The main results of our study were as following:

To eliminate the effect of any confounding factor
that may affect the final outcome the current study
enrolled two well-matched groups in baseline data,
asthere was no statistically significant difference
between the studied groups as regard demographic
data, clinical data, cause of admission to ICU, vital
signs, and laboratory data.

The current study showed that there was statisti-
cally significant lower OHAT score and lower MV
duration and lower CPIS scorein oral care bundle
than chlorhexidine group (p<0.05). While there was
no statistically significant difference between oral
care bundle and chlorhexidine group as regard the
APACHE Il score (p>0.05).

In line with our study Dale et al. [10] enrolled
3260 patients; 1560 control group (received usual
oral care with Chlorhexidine), 1700 intervention
(received oral care bundle). The studied groups
were non-significantly differed in baseline datain-
cluding demographics, comorbidities, APACHE-II
score and reason for intubation. The study showed

that the use of oral care bundle resulted in signif-
icant reduction in Beck Oral Assessment Scale
(BOAYS) score, but in contrast to the current study
there was no significant difference between control
and study groupsin duration of mechanical ventila-
tion (p=0.79).

Results from our study were also in the line with
Singh et al. [12] whocompared the incidence of VAP
in critical care patients receiving.

Oral care with and without toothbrushing and
the application of moisturizers to the mouth. Care
for the study group (n=110) consisted of chlor-
hexidine wash, tooth brushing, and moisturizing
gel over gums, buccal mucosa, and lips. The con-
trol group (n=110) was treated with chlorhexidine
wash only. The studied groups were well-matched
in baseline data. The study showed that the duration
of mechanical ventilation and ICU stay was signif-
icantly reduced in study group compared to these
measurements in control group (p-value=0.003).

Our study was supported by Singh et al. [12]
which showed that Abnormal chest X-rays, positive
auscultatory findings, fevers, and positive culture
reports were significantly reduced in study group
(who received chlorhexidine wash, tooth brushing,
and moisturizing gel over gums, buccal mucosa,
and lips) compared to these measurementsin con-
trol group (treated with chlorhexidine wash only).
The incidences of VAP and mortality were also sig-
nificantly lower in study group compared with the
incidences in control group (p=0.006 and p=0.022;

respectively).

Aswdll, Daleet al.[10] showed that ICU mortal-
ity for the intervention (oral care bundle) and con-
trol groups (oral care with chlorhexidine) were 399
(23.5%) and 330 (21.2%), respectively (p=0.46).
Time to infection-rel ated ventil ator-associ ated
complications (p=0.90) and oral procedural pain
(p=0.10) were similar between control and inter-
vention groups.

In contrast to our study the current study de Lac-
erdaVidal et al. [13] showed that the use of tooth-
brushing plus 0.12% chlorhexidine gel demonstrat-
ed alower incidence of VAP during the follow up
period (28/108 VAP cases — control group X 17/105
VAP cases— intervention group), but the difference
was not statistically significant (p=0.084). Thisdis-
agreement may be due to variation of sample char-
acteristics.

Also, in contrast to our study Chacko et al. [14]
performed a comparison between the intervention
group consisted of 104 patients who were given oral
carein the form of suctioning of the oropharyngeal
secretions, a mouth swab containing CHX 0.2% and
an oral cavity cleaning with manual toothbrush. A
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control group of 102 patients were given the stand-
ard oral care of a mouth swab cleaning with CHX
0.2%. Inclusion criteriain this study is mechani-
cal ventilation of at least 4-6h. The authors did not
find significant statistical differences between the
groups (p-value=0.82), suggesting that toothbrush-
ing and suctioning of the oropharyngeal secretions
did not have any more effect to standard oral care.
This disagreement may be due to the deferencein
the duration of mechanical ventilation.

The meta-analysis reported that there was a
reduction in the number of VAP episodes was ob-
served among those receiving ventilator care bun-
dles, compared with the non-care bundle group
(OR=0.42, 95% CI: 0.33, 0.54). Additionally, the
implementation of care bundles decreased the dura-
tion of MV (MD=-0.59, 95% CI: —1.03, —0.15) and
hospital length of stay (MD=—1.24, 95% CI: —2.30,
—0.18). The study concluded that the implementa-
tion of ventilator care bundles reduced the number
of VAP episodes and the duration of MV in adult
ICUS.

However, another systematic review and me-
taanalysisby Silvaet al., [15] compared the effec-
tiveness of 0.12% chlorhexidine alone and 0.12%
chlorhexidine in combination with toothbrushing
to prevent ventilator-associated pneumonia (VAP)
in mechanically ventilated patients. The meta-anal-
ysisrevealed that the risk of VAP was 24% lower
in patients receiving chlorhexidine combined with
toothbrushing than in those receiving chlorhex-
idine alone (RR: 0.76; 95% confidence interval:
0.55-1.06), with moderate certainty of evidence and
without statistical significance. This disagreement
can be explained by that the difference in sample
Size.

Also, de Camargo et al., [16] in their systematic
review assessed whether toothbrushing-based oral
heath measure (OHM), performed in intensive care
units, can reduce the risk of ventilator associated
pneumonia (VAP). Thisreview included 12 ran-
domized clinical trials and concluded that tooth-
brushing does not seem to promote a reduction of
V AP-outcomes compared to swab/gauze cleaning,
when topic CHX is applied for oral hygiene of pa-
tients submitted to mechanical ventilation.

Limitations:

This study was limited by small sample size, be-
ing asingle center study and relatively short follow
up period. Further comparative studies with larg-
er sample size and longer follow-up are needed to
confirm our results and to identify risk factors of
adverse events.

Conclusion:

The implementation of new oral care bundle
resulted in significant reduction in the incidence of
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ventilator associated pneumonia. Also we founded
that the new oral care bundle was associated with
significant reduction in mechanical ventilation du-
ration and improvement in oral health compared to
the classic oral care with chlorhexidine among me-
chanically ventilated critically ill patients.
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