Siiraj Medical Bulletin |

The Effectiveness of Mouthwash Solutions in Preventing
Ventilator-Associated Pneumonia (VAP): A Systematic Review

Pitchaya Panpar"*, Pornpimon Wong-intha®

!Centre for Nosocomial Infection Control, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol University,Bangkok
10700, Thailand, *Faculty of Nursing, Huachiew Chalermprakiet University, Samut Prakan 10540, Thailand.

Siriraj Medical Bulletin 2025;18(2):103-113

ABSTRACT

Nurses' crucial responsibility is oral health care for critically ill patients with endotracheal intubation. This
article presents a systematic review comparing the effectiveness of various mouthwashes in preventing Ventilator-Associ-
ated Pneumonia (VAP). Research studies and publications in English were selected from electronic databases, including
PubMed, Scopus, ScienceDirect, and Google Scholar, covering the period from January 2014 to August 2024. The quality
of the studies was evaluated using the Cochrane Risk-of-Bias Tool for Randomized Trials (RoB). The findings from 9
studies revealed that certain agents, such as herbal products, ozonated water, and hydrogen peroxide, demonstrated good
efficacy in preventing VAP with fewer side effects than chlorhexidine, which is commonly used. Therefore, when select-
ing oral care products, they should consider side effects and their suitability for individual patients to ensure effective

care.
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| Oral care
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pneumonia (VAP)
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Studies Population Design Sample Group Treatment Treatment Dura- Outcome

size (N)  Allocation description tion measures
Effects of ICU patients  Triple-blind, 110 - Randomized  Propolis - Propolis 7 Days - Incidence of VAP on
hydrogen requiring randomized, into 2 groups  mouthwash mouthwash 3rd, 5th, and 7th days
peroxide mechanical controlled - Group A: vs. Chlorhexi-  (0.06%) (Inter- - 10.9%, 23.6%, 25.5%
mouthwash ventilation clinical trial Propolis dine (CHG) vention) in the Propolis group
on prevent- mouthwash - Chlorhexi- vs. 30.9%, 43.6%,
ing ventilator (n=55) (Inter- dine mouth- 47.3% in the CHG
- associated vention) wash (0.2%) group.
pneumonia - Group B: (Control) - Day 3: RR = 0.35
in patients CHG mouth- (95% Cl: 0.53-0.83)
admitted to wash (n=55) Day 5: RR = 0.54 (95%
the intensive (Control) Cl: 0.31-0.95)
care unit.” Day 7: RR = 0.54 (95%

Cl: 0.32-0.92)
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Studies

Reduce

the risk of
ventilator -
associated
pneumonia in
ICU patients
by Ozonated
water mouth-
wash: A
double-blind
randomized

clinical trial.”

Effect of
propolis
mouthwash
on the
incidence of
ventilator -
associated
pneumonia
in intensive
care unit
patients: a
comparative
randomized
triple-blind

clinical trial.”*

Systematic
review:
Effectiveness
of herbal
oral care
products on
ventilator -
associated

pneumonia.”’

Effect of
clove mouth-
wash on the
incidence of
ventilator -
associated
pneumonia
in intensive
care unit

patients."
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Population

ICU patients
requiring
mechanical

ventilation

ICU patients
requiring
mechanical

ventilation

ICU patients
undergoing
tracheal

intubation

ICU patients
requiring
mechanical

ventilation

Design

Double-blind
randomized

clinical trial

Triple-blind,
randomized,
controlled

clinical trial

Systematic

review

Randomized,
triple-blind,

clinical trial

Sample
size (N)

3

110

18
studies

reviewed

168

Group

Allocation

- Randomized
into 2 groups
- Group A:
OZW mouth-
wash (n=36)
(Intervention)
- Group B:
CHG mouth-
wash (n=37)
(Control)

- Randomized
into 2 groups
- Group A:
Propolis
mouthwash
(n=55) (Inter-
vention)

- Group B:
CHG mouth-
wash (n=55)
(Control)

- Studies
grouped by
treatment
type

- Compari-
sons between
herbal
products and
Chlorhexidine

- Random-
ized into 2
groups

- Group A:
Clove extract
mouthwash
(n=84) (Inter-
vention)

- Group B:
Chlorhexi-
dine mouth-
wash (n=84)
(Control)

Treatment

Ozonated
Water
(OZW),
Chlorhexi-
dine (CHG)

Propolis
mouthwash
Vs.
Chlorhexidine
(CHG)

Various
herbal oral
care products,
Chlorhexidine

Clove extract
mouthwash,
Chlorhexi-
dine mouth-

wash

Treatment Dura-

description tion

- Ozonated 5 Days
water
mouthwash
(20 pg/ml)
(Intervention)
- Chlorhex-
idine 0.2%
mouthwash
(Control).
Using CPIS
scale for data

collection.

- Propolis 7 Days
mouthwash

(0.06%) (Inter-

vention)

- Chlorhexi-

dine mouth-

wash (0.2%)

(Control)

Varied

various herbal by

A assessing
products like  studies
Miswak,

Persica,

Matrica, etc.,

against

chlorhexidine

- Clove extract 5 Days
mouthwash

at 6.66%
concentration,
applied twice
daily (Inter-
vention)

- Chlorhex-
idine 0.2%
mouthwash,
applied twice
daily (Control)

Outcome

measures

- Incidence of VAP
25% in the OZW
group vs. 45.9%

in the CHG group
(Chi-square P-value
=.061). CPIS score
of OZW was more
effective to reduce
risk of VAP (Day 5 Cl:
3.98-5.29)

- Incidence of VAP
on 3rd, 5th, and 7th
days

- 10.9%, 23.6%,
25.5% in the Propo-
lis group vs. 30.9%,
43.6%, 47.3% in the
CHG group.

- Day 3: RR = 0.35
(95% ClI: 0.53-0.83)
Day 5: RR = 0.54
(95% ClI: 0.31-0.95)
Day 7: RR = 0.54
(95% ClI: 0.32-0.92)

Herbal oral care prod-
ucts (Miswak, Persica,
Matrica, Listerine,
Veramin, Zufa, Echina-
cea, Boswellia serrata,
Green tea, and Aloe
vera extracts.) reduced
microbial flora, and

prevented VAP

- Incidence of VAP
(20.2% in the interven-
tion group vs. 41.7%
in the control group)
RR = 2.06, 95% Cl:
1.26-3.37, p=0.005
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Treatment

Oral care with
glutamine,
Chlorhexidine
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Treatment Dura-
description tion

The study 5 Days to
group received  Discharge

oral care with
5% glutamine,
while the
control group
received oral

care with 2%

Outcome

measures

No statistically
significant difference
in CPIS, BOAS, MPS
scores between the
groups, but BOAS,
MPS, CPIS, and
APACHE Il scores were

significantly lower at

Studies Population Design Sample  Group
size (N)  Allocation

Effects Patients Randomized, 88 - Randomized
of oral admitted to controlled, into 2 groups
care with neurosurgical  experimental - Group A:
glutamine in intensive study Glutamine
preventing care unit mouthwash
ventilator-as-  with me- (n=44)
sociated chanical - Group B:
pneumonia ventilation Chlorhexidine
in neurosurgi- mouthwash
cal intensive (n=44)
care unit
patients.16
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1. Hydrogen peroxide

Hydrogen peroxide a1unN15AN®1989 Brookes Z
wazany \JuhenihaaveintecinidenldluadZou
Warnaiuanssy esandedenisdnimd@asae danu
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Asugdunsdlalaglifinadnades egnslsfinu nsfinwiide
Fenenuinanududuiinnnnin 5% sreilnilodedeu
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Hydrogen peroxide viatggatnludesuin wuitawise
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uiennslaisuuse mndudagnaneraviliinszanavideidoy
alésuunduléd nndu Hydrogen peroxide finnadiudu

chlorhexidine discharge.

gluconate
solution. Using
APACHE I,
BOAS, MPS,
and CPIS for
data collec-

tion.

L 3% araviliinenisszmedesdniesfiioymaiiu
9197 WABINT KITUUSIMARIARIETEaEIANEY 1 laldamase
gnIIMMALTIn

2. Ozonated water

91M39858 U1 Ozonated water (OZW) agviuf)iizen
U Lipoprotein Tuileviuwadvosqadn yililasaiswonde
VUAdIAnANUEIY TINTINTEAUTEUUAURYYaDATEYD
lulvpawnse Iaer1un1snsgau Nuclear factor erythroid
2 - related factor 2 (Nr-F2) FsaglUifiunisvhauvesoules
G’humgmﬁaaaiz 19 Glutathione peroxidase, Superoxide
dismutase (SOD) wa Catalase Jsvhuihiiuntloawadsisne
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3. Propolis

33wy Propolis Wuasmienditafvinan
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Weilsyyin Miswak (Salvadora persica) # Salva-
dorine AifiaauandRlunsiuLUATiGy annsazanvesnsIU
AU wasnunfivseansnmlnalAesiunisly Chlorhexi-
dine Tun1sandnuunueiiseludesinlasgrediduddey

Persica waz Matrica LHundnsfusignviainm
azoravesunaulnsidasataaniivvansyiin oy Persica
Usenausmansannain Salvadora persica, Achillea mille-
folium way Mentha spicata 53104 Matrica Usgnauaigans
afinnaoneilalud (Matricaria chamomilla) asulwsss 2
yipfinaautlunisandtuiukuaiEe nau Staphylococcus
aureus Way Streptococcus pneumoniae Tudesunlalng
Weariun13ly Chlorhexidine

Echinacea gniuldlusuuuuvesthegvining
azointesnileannsazasveuuniiGelutesin asarin
31N Echinacea fiAauauufmuLuAfise wazduasun1snau
auaseiiguiulusieniy

Veramin Lﬂuwaaguimﬁﬁmuwamaa Aloe Vera
waz Peppermint aulns Aloe Vera fnaaud@tunisleiy
faunaziunssniay lued Peppermint Samuautily
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