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Comparison of Ventilator-Associated Pneumonia between Oral Care with

Normal Saline Solution and Chlorhexidine in a Medical Intensive Care Unit*
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Extended Abstract:

Ventilator-associated pneumonia (VAP ) is pneumonia that occurs in patients who have
been on a ventilator for more than two calendar days. The occurrence of VAP affects the patient,
causing increased hospitalization time, medical care costs, and increased mortality Also, VAP can
aggravate the development of drug-resistant microorganisms and prolong intubation the length of
stay in the intensive care unit. Oral care is one part of reducing the pathogens that cause VAP. Patients
who are on ventilators will have their oral care with chlorhexidine. However, it was found that the
effects of using chlorhexidine have side effects in both local areas and various body systems. It was
found that when chlorhexidine is aspirated into the lungs, it can be harmful to lung tissue, causing
acute respiratory distress syndrome and an allergic reaction to chlorhexidine, leading to anaphylaxis
in some cases. In current practice, ventilator patients receive daily oral chlorhexidine care. However,
recent research has called into question the efficacy and safety of oral chlorhexidine in VAP prevention.
There is a study on oral care in patients who use ventilators using other liquids or solutions. Studies
have been conducted on oral care in mechanically ventilated patients using various solutions or agents.
The results of these studies comparing different oral care solutions, such as normal saline solution
and povidone-iodine, showed no difference in the occurrence of VAP. As a result, the research team
decided to investigate and compare the use of normal saline solution for oral care to determine whether
it could prevent VAP as effectively as chlorhexidine, given that saline can prevent and reduce the
potential harms associated with chlorhexidine use. This research aimed to 1) compare the incidence
of ventilator-associated pneumonia between oral care with normal saline solution and chlorhexidine,
2) identify the side effects of oral care with with normal saline solution and chlorhexidine, and
3)compare the oral health status between oral care with with normal saline solution and chlorhexidine

This research is a noninferiority randomized controlled trial. The literature review was used to develop
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the clinical nursing practice guidelines.The sample group in the study was a group of patients who
were admitted to the medical intensive care unit. The criteria were 1) using a ventilator for more than
2 calendar days, 2) being aged 18 years and older, 3) having platelet more than 50,000 cells/mm3.
The exclusion criteria were 1) having an allergy to chlorhexidine and/or mouth ulcers, 2) being
re-intubated within 24 hours, 3) being re-admitted and had participated in the study, 4 ) requiring
surgery, and 5) being were diagnosed with VAP prior to participating in the trial. This research was
conducted between February 2022 and April 2023. . The sample size was determined using a
computer program, the Power and Sample Size Calculators, with an acceptable level of confidence
(Q) = .05, a test power (I—B) = .80, and the size of the non-inferiority margin ( & ) = .05,
resulted in a sample size of 69 people per group. Another 10% of the sample was added to prevent
sample loss during the study, thereby having a total sample of 158 participants, which were then
randomly divided into two subgroups, each with 79 people. The tools used for data collection included
apersonal data recording form, a VAP diagnosis data recording form, and an oral health data recording
form. Data were analyzed using the chi-square statistic, Mann-Whitney U test, t-test, and Fisher’s
exact test.

The results showed that the participants of each group (n = 79) had similar baseline
characteristics. A comparison was made between the occurrence of VAP during oral care with normal
saline solution saline and chlorhexidine. The normal saline solution NSS group had a rate of 6.30%
of VAP, while the chlorhexidine group had a rate of 7.60%, with no statistically significant difference.
The difference in the proportion of VAP occurrence between the normal saline solution NSS group
and the 0.12% chlorhexidine group was -1.30% (95% CI: -9.20 to 6.70% ).The incidence of oral
mucositis in normal saline solution and chlorhexidine was 0% and 7.6 %, respectively. The oral health
scores of both groups were mostly categorized as fair . The oral health scores in the saline and
chlorhexidine groups were 64.56% and 49.37%, respectively.The oral health status between the
two oral care groups was not statistically significantly different. In conclusion, the study’s results
could not conclude that oral care with normal saline solution had the same chance of occurring VAP
as using chlorhexidine solution. However, there was a side effect of using chlorhexidine solution,
which was oral mucositis. Therefore, research should be conducted in other contexts or organizations
to verify the findings from this study or to conduct a long-term study. Additionally, factors that may

affect oral health should be more strictly controlled.

Keywords: Chlorhexidine, Normal saline solution, Oral care, Oral mucositis, Ventilator-associated
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Assessed for eligibility (n=165)

Excluded (n=4)

- transfer to another ward (n=1)

- dead before 2 days (n=2)

Randomized: block randomization (n=161)

-t y (n=1)

Allocation

Chlorhexidine(CHX) Group (n=80)

Normal Saline Solution(NSS) Group (n=81)

Re-intubation Endotracheal tube

within 24 hours (n=1)

Re-intubation Endotracheal tube

within 24 hours (n=2)

Analysed (n=79)

..

Analysed (n=79)

Figure 2 CONSORT Diagram randomized: block randomization
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Faevazlidaalunhnmsld 0.1200a05@nE0)
Tae@ ey treatment difference %QLﬁﬂmﬂﬂ’lSWl
satazmainnzlansniau sasudaznguiat
LAUINIWIEIUAINY DI DELYBINISLAANIIL
Uaadniau (% difference) U8R
d0 independent T-test

1 1w ] ] [ = o
wuhnaumsealnauwens iogmas
1 4 a o 1 o =
Iuﬂquﬂaasmﬂmmmﬂu 66.51 (SD =18.40) 1
waznauuILNdadiangmdeiiny 67.76 (SD
=19.60) U dulngiilsaussardiuazianing
lumsidhsumsininluvertheingdluuaneaiy
dnlnaldnsumssnmameamapasdaymnissuy
nmamela sesasanduaivgainaiziaie

Han13IIY MUY AZUUUANINTULTIZBIL5A (APACHEIT)
Table 1 Characteristics of participants (N =158)
Characteristics Intervention Control p-value
(NSS gruop) (CHX gruop)
(n=179) (n=179)
Gender, n (%) Male 41 (51.90) 45 (57.96) 523"
Female 38 (48.10) 34 (43.04)
Age (year), Mean (SD) 66.51 (18.40) 67.76 (19.60) .679"
Underlying, n (%) No 10 (12.66) 9 (11.40) 807"
Yes 69 (87.34) 70 (88.60)
Reason for ICU- Admission, n (%) Respiratory 31 (39.24) 36 (45.57) .234°
Sepsis 24 (30.38) 26 (32.90)
Hematology 13(16.46) 3(3.80)
Cardiovascular 5(6.33) 6 (7.60)
Comorbidity, n (%) CA lung 2(2.53) 3(3.80) 495"
Post covid 19 infection 4 (16.46) 2(2.53)
Other disease 3(3.80) 6 (7.60)
APACHE II, mean + SD 21.57+5.16 21.67+4.95 .951°
GCS, n (%) Alert 30 (38.98) 32 (40.51) 635
Drowsy 31 (39.24) 25 (31.65)
Stuporous 12 (15.19) 12 (15.19)
Coma 6 (7.60) 10 (12.66)
Use Sedative drugs, n (%) No 18 (22.78) 24 (30.38) .280°
Yes 61 (77.22) 55 (69.62)
Antibiotic use, n (%) No 4 (5.06) 6 (7.60) .513*
Yes 75 (94.94) 73 (92.40)
Length of stays (days), Median (IQR) 6(3-11) 6(3-11) .824°
Duration of ETT (days), Median (IQR) 5(3-12) 5(3-9) .563°

“p-value from Chi-square test, "p-value from Mann-Whitney U test, GCS = Glasgow coma scale, APACHE II = Acute Physiology

and Chronic Health Evaluation II, LOS = Length of Stays, ETT = Endotracheal Tube, NSS = normal saline solution group,

CHX = Chlorhexidine group
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Figure 3 Results of noninferiority trials, noninferiority margins of the trials, and preserved-effects reference

noninferiority margins using % difference. The confidence intervals resemble the effects of normal saline solution — 0.12%

Chlorhexidine comparator (negative treatment effect is desirable)
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Table 2 Comparison of Oral Hygiene Status in difference groups
Oral hygiene Groups
Total p- value*
NSS (n = 79) CHX (n=179)
Good 20 (25.32) 32 (40.51) 52
Oral Hygiene Status Fair 51 (64.56) 39 (49.37) 90 113
Bad 8 (10.12) 8 (10.12) 16

‘p-value from Chi-square test, NSS = Normal Saline Solution group, CHX = 0.12% Chlorhexidine group
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nquiildsumsguazasthnedie 0.129 anasiandu
Tduandenuegeiivedameads (p = .113)
fauaaslumseR 2 (Table 2)
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1hndhethindauas 0.129% Aaadlandau wuiie
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