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Abstract 
Objective: The primary goal of this study was to 
conduct a comprehensive analysis of the compar-
ative effects of chlorhexidine 0.12% and fluoride 
toothpaste as oral hygiene agents in mechani-
cally ventilated patients, with a specific focus on 
their impact on oral microorganisms and hy-
giene. 
Methods: This single-blinded, randomized clini-
cal trial was conducted at Dr. Wahidin Sudiro-
husodo General Hospital in Makassar, Indone-
sia, from April to August 2024. The study popu-
lation consisted of all patients on mechanical 
ventilation in the hospital's intensive care unit 
(ICU) during this period. Participants were ran-
domly assigned into two groups: one received 
oral care with chlorhexidine 0.12% and the other 
with fluoride toothpaste. This division allowed 
for a direct comparison of the effects of each oral 
hygiene agent on reducing oral microorganism 
colonies and improving Beck oral assessment 
scale (BOAS) scores among mechanically venti-
lated ICU patients. 

Results: A total of 20 patients participated in this 
study, evenly divided between the two 
intervention groups: chlorhexidine 0.12% and 
fluoride toothpaste. The comparison of oral 
microorganism colonies before and after the 
intervention revealed a significant reduction in 
both groups (p<0.05). However, there was a 
notably more significant reduction in the 
chlorhexidine 0.12% group, indicating its 
superior effectiveness in lowering oral 
microorganism colonies. This finding has 
practical implications for oral care in ICU 
settings, suggesting that chlorhexidine 0.12% 
may be a more effective choice. Similarly, BOAS 
scores also showed a more significant decrease in 
the chlorhexidine group, further supporting its 
effectiveness as an oral hygiene agent in 
mechanically ventilated patients. 
Conclusion: Chlorhexidine 0.12% has proven 
more effective than fluoride toothpaste as an oral 
hygiene agent, particularly in mechanically ven-
tilated patients. 
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Introduction 
Mechanical ventilation is a primary method for 
sustaining organ function in patients undergoing 
treatment in the intensive care unit (ICU). (1) 
However, ventilator-associated pneumonia (VAP) 
is a common complication among patients receiving 
mechanical ventilation. (2) The etiology of VAP is 
linked to insufficient oral hygiene in these patients. 
ICU patients are susceptible to the rapid onset of 
oral complications due to factors like malnutrition, 
the presence of tracheal and nasogastric tubes, and 
reduced saliva production, all of which contribute to 
the rapid accumulation of dental plaque. (3) Within 
48 hours of ICU admission, the oral microbiome              
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shifts significantly, favoring the growth of gram-
negative organisms contributing to plaque 
formation. Aspiration of these pathogens can 
subsequently introduce them into the lungs, 
potentially leading to VAP. (4) 
Adherence to oral hygiene protocols may reduce the 
incidence of VAP. (5) Chlorhexidine, a well-known 
broad-spectrum antibacterial agent, is frequently 
used in mouthwash to curb oral germ colonization 
and inhibit microorganism migration to the lungs. 
(6) However, the biofilm that forms on teeth can 
reduce the efficacy of mouthwash, necessitating 
mechanical removal of plaque, which has shown 
significant effectiveness in ICU settings. (7) 
Studies indicate that tooth brushing is a beneficial 
approach to reduce dental plaque and lower the risk 
of VAP. Additionally, fluoride toothpaste enhances 
enamel resistance to decay and has demonstrated 
superior antibacterial effects compared to herbal 
toothpaste and chlorhexidine, particularly against 
Streptococcus mutans. This study aimed to examine 
the comparative effectiveness of chlorhexidine 
0.12% and fluoride toothpaste as oral hygiene 
agents in patients receiving mechanical ventilation, 
with a focus on their ability to reduce oral bacterial 
colonization and prevent VAP. (3,8-10) 
 
Methods 
This single-blinded, randomized clinical trial was 
conducted at Dr. Wahidin Sudirohusodo General 
Hospital, Makassar, Indonesia, between April and 
August 2024, involving ICU patients on mechanical 
ventilation. Ethical approval was granted by the 
Faculty of Medicine, Hasanuddin University, and 
informed consent was obtained from all 
participants. Patients aged 18-65 who were normal 
or overweight and met the inclusion criteria were 
enrolled. Exclusion criteria included severe 
facial/oral injury, denture use, chlorhexidine 
intolerance, and pre-existing pneumonia. A 
consecutive sampling method was used to recruit 
participants. 
Patients were randomly divided into two groups: 
one receiving chlorhexidine 0.12% and the other 
fluoride toothpaste for oral care. Baseline 
assessments included the Beck oral assessment 
scale (BOAS) and saliva samples to quantify 
microbial colonies in colony-forming units per 
milliliter (CFU/ml). Each oral hygiene session with 
the patient in a 30° head-up position involved 
swabbing and brushing for 5 minutes, followed by 
suction, twice daily over five days. 
Post-intervention BOAS scores and microbial 
colony counts were reassessed on the fifth day. Oral 
microbial colony analysis was conducted according  

to standard procedures at the hospital’s clinical 
microbiology lab. This study was specifically 
designed to compare the efficacy of chlorhexidine 
and fluoride toothpaste in reducing oral 
microorganism levels and improving oral health in 
mechanically ventilated patients, a comparison that 
could significantly influence patient care practices. 
 
Results 
This study included 20 patients, divided equally into 
two groups: chlorhexidine 0.12% and fluoride 
toothpaste. Baseline characteristics were 
homogeneous across groups (p>0.05), with no 
significant differences (Table 1). 
Before the intervention, oral microorganism colony 
counts were similar between groups (Table 2). 
After five days, both groups showed significant 
reductions in microorganism colonies (p<0.05), 
with the chlorhexidine group experiencing a more 
significant decrease than the fluoride group (Tables 
2 and 3, Figure 1). 
BOAS scores, initially comparable, also decreased 
significantly in both groups post-intervention 
(p<0.05). However, the chlorhexidine group 
showed a more significant improvement in BOAS 
scores than the fluoride group (Tables 4 and 5, 
Figure 2). 
In summary, both interventions reduced oral 
microorganisms and improved BOAS scores, with 
chlorhexidine yielding more significant reductions 
in both measures. 
 
Discussion 
This study demonstrated that chlorhexidine 0.12% 
significantly reduced oral microorganism colonies 
in mechanically ventilated patients. This finding 
aligned with research indicating that microbial 
counts in intubated patients decreased 12 hours after 
oral hygiene using chlorhexidine 0.12%. (11) Simi-
larly, another study reported a significant reduction 
in oropharyngeal colonization in patients adminis-
tered chlorhexidine 0.12% compared to a placebo 
group by day 3. Using chlorhexidine 0.12% for oral 
hygiene has proven effective in preventing VAP and 
reducing microbial colonization in mechanically 
ventilated patients. Another study reported that pa-
tients receiving chlorhexidine 0.12% for 7 days 
showed a 100% higher clearance rate of Staphylo-
coccus, Escherichia coli, and Pseudomonas aeru-
ginosa than the control group. (12,13) 
The use of chlorhexidine 0.12% in this study 
effectively lowered the BOAS scores in 
mechanically ventilated patients, indicating 
improved oral hygiene. This result aligned with 
prior research showing that ICU patients receiving      
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chlorhexidine 0.12% oral care had significantly 
lower mean BOAS scores than a control group. (14) 
A lower BOAS score reflected enhanced oral 
hygiene. (15) 
Chlorhexidine’s antibacterial action is attributed to 
its positive charge, which attracts the negatively 
charged bacterial cell wall. It binds selectively and 
strongly to phosphate-containing compounds on the 
bacterial surface. This binding allows chlorhexidine 
to penetrate the bacterial cell wall, disrupting its 
structural integrity. The process releases low 
molecular weight cytoplasmic components, such as 
potassium ions, and inhibits enzyme activity 
associated with the cytoplasmic membrane, 
effectively compromising bacterial function. (16) 
This study's results suggested that routine fluoride 
toothpaste use effectively reduced dental plaque, 
which could serve as a reservoir for microorgan-
isms. The observed reduction in oral microorganism 
colonies with fluoride toothpaste might be due to 
fluoride ions strengthening tooth structure, thus pro-
tecting against acid degradation and lowering bac-
terial growth by inhibiting bacterial enzymes and 
slowing their metabolism. (17) The significant de-
crease in BOAS scores in this study is likely at-
tributed to fluoride's role in preventing caries, re-
ducing plaque buildup, decreasing demineraliza-
tion, and enhancing enamel remineralization. (18) 
Using chlorhexidine 0.12% resulted in a more sig-
nificant reduction in oral microorganism colonies 
and BOAS scores compared to fluoride toothpaste 
in mechanically ventilated patients. This finding is 
consistent with previous research, which reported 
that chlorhexidine exhibited a more significant inhi-
bition zone diameter than fluoride toothpaste, indi-
cating superior antibacterial efficacy. (10) Another 
study also found that chlorhexidine was more effec-
tive than toothpaste in maintaining healthy saliva 
levels, further supporting its benefits for oral health 
in ICU settings. (19) 
Oral hygiene methods focus on two approaches: 
dental plaque removal and reduction of oral micro-
organisms. Both chlorhexidine and fluoride tooth-        
. 

paste reduce dental plaque and oral microorgan-
isms. (10) Fluoride protects teeth against acid deg-
radation and promotes easier remineralization, 
which helps prevent plaque formation. (20) How-
ever, chlorhexidine is more effective in preventing 
plaque formation than fluoride toothpaste, poten-
tially due to its liquid form, which may reduce saliva 
concentration and lower the likelihood of plaque ac-
cumulation. (19) 
Oral microorganism colonies showed a more signif-
icant reduction with chlorhexidine 0.12% compared 
to fluoride toothpaste. This reduction is attributed to 
chlorhexidine's bactericidal effect, whereas fluoride 
toothpaste primarily inhibits microbial metabolism 
and growth. The bactericidal effect of fluoride in 
toothpaste remains unclear. The enhanced reduction 
of oral microorganisms in the chlorhexidine group 
corresponded with improved oral hygiene effective-
ness, as evidenced by a more significant decrease in 
BOAS scores compared to the fluoride group. 
It's important to note that while this study provided 
valuable insights, it had some limitations. For ex-
ample, it did not identify or compare specific types 
of oral microorganisms in each group, which could 
have provided a more detailed understanding of the 
effects of chlorhexidine and fluoride toothpaste. 
Additionally, the potential combined effect of chlor-
hexidine and fluoride toothpaste as an oral hygiene 
protocol was not explored, which could be a prom-
ising area for future research. 
 
Conclusion 
Chlorhexidine 0.12% is more effective than fluoride 
toothpaste as an oral hygiene agent in reducing oral 
microorganism colonies and BOAS scores in me-
chanically ventilated ICU patients. This finding 
supports the recommendation of chlorhexidine 
0.12% as a preferred oral hygiene agent for these 
patients. Future research should aim to identify and 
compare specific types of oral microorganisms af-
fected by different oral hygiene agents to deepen un-
derstanding and optimize care protocols in ICU set-
tings. 



Table 1. Subject characteristics 
 
Characteristics Chlorhexidine 0.12% 

(n=10) 
Fluoride toothpaste (n=10) p-value 

Age (years)a 37.10±16.61 35.70±14.98 0.845ns 
Body mass index (kg/m2)b 22.15 (20.80-29.30) 22.55 (18.40-29.10) 0.436ns 

 
Legend: aData in mean±SD, independent T-test; bData in median (min-max), Mann-Whitney test; nsNon-sig-
nificant (homogeneous data). 
 
 
 
Table 2. Comparison of oral microorganism colonies based on measurement time and intervention group 
 
Measurement time Colonies of oral microorganisms (CFU/ml) p-valuea 

Chlorhexidine 0.12%, me-
dian (min-max) 

Fluoride toothpaste, median 
(min-max) 

Before intervention 2.05x108 (1.60x107-
1.80x109) 

8.40x107 (7.70x106-
9.20x108) 

0.247ns 

After intervention 1.70x107 (2.70x104-
3.10x108) 

1.70x107 (1.70x106-
2.80x108) 

0.529ns 

p-valueb 0.005* 0.005*  
 
Legend: CFU=colony-forming units. 
aMann-Whitney U test; bWilcoxon test; nsNon-significant; *Significant at p<0.05. 
 
 
 
Table 3. Comparison of the decrease in oral microorganism colonies between groups 
 
 Chlorhexidine 0.12%, me-

dian (min-max) 
Fluoride toothpaste, me-
dian (min-max) 

p-value 

Decrease in oral microorgan-
ism colonies (%) 

91.67 (10.23-99.99) 63.89 (2.60-93.93) 0.023* 

 
Legend: Mann-Whitney U test; *Significant at p<0.05. 
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Table 4. Comparison of BOAS scores based on measurement time and intervention group 
 
Measurement time BOAS score p-valuea 

Chlorhexidine 0.12%, 
mean±SD 

Fluoride toothpaste, 
mean±SD 

Before intervention 14.60±2.07 12.60±2.22 0.052ns 
After intervention 8.80±1.69 8.30±1.49 0.492ns 
p-valueb <0.001* <0.001*  

 
Legend: BOAS=Beck oral assessment scale; SD=standard deviation. 
aMann-Whitney U test; bWilcoxon test; nsNon-significant; *Significant at p<0.05. 
 
 
 
Table 5. Comparison of the decrease in BOAS score between groups 
 
 Chlorhexidine 0.12%, 

mean±SD 
Fluoride toothpaste, 
mean±SD 

p-value 

Decrease in BOAS score 5.80±1.75 4.30±1.34 0.045* 
 
Legend: Mann-Whitney U test; *Significant at p<0.05. 
 

Crit Care Shock 2025 Vol. 28 No. 1 5 



Figure 1. Comparison of oral microorganism colonies in both groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: CFU=colony-forming units. 
 
 
 
Figure 2. Comparison of BOAS score in both groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: BOAS=Beck oral assessment scale. 
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