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RESEARCH ARTICLE

Cervitec, a varnish containing 1% chlorhexidine and 1% thymol 
has been introduced.6 To control plaque formation and caries 
progression, some authors have recommended the concomitant 
use of chlorhexidine and fluoride.9,10

In t r o d u c t I o n
Oral cavity by being the mirror of our body serves as an integral part 
of general and systematic health. With more holistic approach the 
expectancy of life have increased. Seemingly oral health also plays 
a key role in improving the quality of life.1,2 Till date Streptococcus 
mutans is the known etiological factor in the formation of dental 
caries. These S. mutans are among the best adapted organisms to 
the cariogenic environment; hence the treatment of dental caries 
should be directed toward reduction of S. mutans.3

A number of preventive programs focusing primarily on 
encouraging the twice daily use of fluoridated toothpaste in the 
initial years of age and Community water fluoridation to reduce 
dental caries4 have been carried out but the practicality is a big 
question in developing countries where there is no centralized 
water supply system, which makes the initial cost of implementation 
very high.2

C.G. Emilson5 states that though the use fluoride has proven 
as the most effective and successful agents in the prevention of 
tooth decay, only meager antimicrobial activity has been cited 
and in patients with fluorosis and patients with kidney disorders 
it is contraindicated.. Hence the next most effective antimicrobial 
agent is chlorhexidine which was introduced 20 years ago by 
Loe et  al.6 Chlorhexidine mouth rinses have proven to be very 
effective in maintenance of plaque control which is essential in 
caries reduction as well as gingivitis7 but with some side effects like 
brown stains, bitter taste, minimal taste sensation and epithelial. 
desquamation8 Therefore a way to overcome the side effects 

1Department of Pedodontics & Preventive Dentistry, SMBT Dental 
College & Hospital, Nashik, Maharashtra, India
2Department of Pediatric and Preventive Dentistry, KAHER’s KLE VK 
Institute of Dental Sciences, Belagavi, Karnataka, India
3Department of Pedodontics and Preventive Dentistry, MM College of 
Dental Sciences & Research, Ambala, Haryana, India
4Department of Oral and Maxillofacial Surgery, SMBT Institute of 
Dental Sciences & Research, Nashik,  Maharashtra, India
5Department of Pediatric and Preventive Dentistry, Indira Gandhi 
Institute of Dental Sciences, Puducherry, India
6Department of Periodontology, KAHER’s KLE VK Institute of Dental 
Sciences, Belagavi, Karnataka, India
Corresponding Author: Vanita P More, Department of Pedodontics & 
Preventive Dentistry, SMBT Dental College & Hospital, Nashik, Maharashtra, 
India, Phone: +91 7588016031, e-mail: drvanita4@gmail.com 
How to cite this article: More VP, Hugar SM, Sogi S, et al. Comparative 
Evaluation of the Efficacy of Chlorhexidine, Fluoride and the Combined 
Use of Chlorhexidine and Fluoride Varnishes on Salivary Streptococcus 
mutans Count in Children with Mixed Dentition: An In Vivo Study.  
Int J Clin Pediatr Dent 2022;15(3):267–272.
Source of support: Nil
Conflict of interest: None

Comparative Evaluation of the Efficacy of Chlorhexidine, 
Fluoride and the Combined Use of Chlorhexidine and Fluoride 
Varnishes on Salivary Streptococcus mutans Count in Children 
with Mixed Dentition: An In Vivo Study
Vanita P More1, Shivayogi M Hugar2, Suma Sogi3, Rohan S Bhambar4, Suganya M5  , Shweta Hugar6

Ab s t r Ac t
Aim: To study the effect of combination of chlorhexidine and Fluoride on the growth and colonization of cariogenic bacteria (Streptococcus 
mutans) in children with mixed dentition.
Materials and methods: Sixty children of age 6–14 years with mixed dentition and S. mutans count > 1 x 105 CFU/mL of saliva were divided: 
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evaluated at baseline, 1, 3, and 6 months.
Results: No significant difference was seen in group I and II at the end of 1, 3, and 6 months (p > 0.001) but the reduction in S. mutans count 
was statistically more significant in group III after a period of 6 months (p < 0.001). Maximum reduction in count was noted in group III at all 
intervals of varnish application.
Conclusion: The concomitant use of chlorhexidine and fluoride varnish would prove to be more effective than individual components over a 
longer period of time and especially in high caries risk children.
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Each subject was instructed to rinse their mouth with plain water 
followed by drying of teeth with the help of air syringe before 
varnish application. Varnish was applied to the teeth with the 
help of applicator tips which are then allowed to dry for 1 minute. 
Subjects were instructed not to eat or rinse their mouth for 1 hour 
after the procedure and not to brush till the next morning. Same 
procedure was repeated once in every week for four consecutive 
weeks. In group III chlorhexidine and fluoride varnishes were 
applied alternately every week.

Saliva samples were collected subsequently after 1 month, 
again after 3 months, and lastly 6 months after the application of 
varnish for microbiological assessment. The data obtained from the 
study was compiled, tabulated, and subjected to statistical analysis 
using ANOVA test and Bonferroni multiple comparison test. p value 
(<0.001) was considered to be statistically significant.

re s u lts
The difference between the age groups in all three groups was not 
statistically significant with a p value of 0.104 (p value  > 0.001). All 
60 children accepted the varnishes (100% in all the three groups) and 
showed no pain or discomfort after varnish application. Mean DMFT 
for chlorhexidine varnish group [group I] was 4.10 with a standard 
deviation (SD) of 0.79; while for Fluoride varnish group [group II]  
the mean DMFT was 4.15 with standard deviation of 0.75 and 
chlorhexidine + fluoride varnish group [group III] showed mean 
of 4.20 with a standard deviation of 0.84 (Table 1, Fig. 3).

In group I at baseline a maximum of 120 x 105 CFU/mL of saliva 
while a minimum of 60 x 105 CFU/mL of saliva was recorded with 
a mean of 88.85 x 105. The results showed statistically significant 
reduction in CFU/mL in first month than after 6 months in all three 
groups (Table 2, Fig. 4). Intergroup comparison (Bonferroni Test) 
showed significant decrease in S. mutans count in all the three 
groupsat 1 month, 3 months, and 6 months after the application of 
varnishes. The reduction in chlorhexidine varnish group [group I]  
was statistically more significant than Fluoride varnish group 
[group II] at all intervals with p value 0.00 at 1 month, p value 0.00 at 
3 months and p value 0.002 at 6 months (Table 3).

Group III showed statistically more significant reduction in S. 
mutans owing to a p value of count than group I. Maximum reduction 
for a longer period was recorded in chlorhexidine + fluoride varnish 
group [group III] and was statistically significant (Fig. 5).

Hence a research was planned to evaluate the effect of 
combination of chlorhexidine and fluoride on the growth 
and colonization of cariogenic bacteria (S. mutans) in children 
with 6–14 years of age. The required data for the study was 
collected from 60 children free of any systemic diseases and 
DMFT/deft 3–5 with mixed dentition aged 6–14 years from the 
Department of Pediatrics and Preventive Dentistry. While handicap 
or mentally challenged or children using antibiotics or antiseptic 
mouthwashes for a period of 3 months prior to the study or 
with any intraoral appliances or any congenital abnormalities 
like cleft palate, ectodermal dysplasia, amelogenesisimperfecta, 
dentinogenesisimperfecta, etc. were excluded from the study.

MAt e r I A l s A n d Me t h o d
The necessary treatment was provided at the beginning of the 
study. Patients were given a fluoridated tooth paste to brush the 
teeth twice daily. A wash out period of 10 days was followed before 
the start of the study which is started on 11th day.11

A total of 100 selected children (one at a time) were made to sit 
comfortably on the chair. Children were made to rinse the mouth 
with water to remove any debris and to swallow the preexisting 
saliva. Subjects were asked to chew a standard piece of paraffin wax 
block and collect the saliva in mouth for 1 minute. Stimulated saliva 
was sucked from the floor of mouth of subjects using disposable 
syringes to avoid any possible contamination and 1 mL of this 
saliva was injected into containers containing 1 mL Thioglycollate 
transport media (Fig. 1). The saliva samples were identified by the 
code numbers given during the period of sample collection and 
processing. Same code numbers wereused for the particular patient 
during subsequent saliva sample collection.

The samples were transported to the laboratory immediately 
after collection and cultured on the same day in Department of 
Oral Pathology and Microbiology. Sixty patients were selected for 
the study that had S. mutans count > 1 x 105 CFU/mL and assigned 
to three different groups: group I- Fluoride varnish (n = 20),  
group II- chlorhexidine varnish (n = 20), group III- Combination of 
fluoride and chlorhexidine varnish (applied alternately) (n = 20).

A baseline count of S. mutans was recorded for 60 children 
and then oral prophylaxis was done for all. Varnish application 
was performed quadrant wise sequentially starting from 
mandibular teeth and then continued to the maxillary teeth (Fig. 2).  

Fig. 1: Photograph showing collection of saliva sample from floor of 
mouth

Fig. 2: Photograph showing application of varnish on teeth under 
complete isolation
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Fluoride has cariostatic effect on the dental hard tissues 
and prevents or halts the dental decay.18,19 The mechanism of 
action of fluoride is to reduce demineralization and promote 
remineralization of tooth structure20 by the uptake of calcium and 
phosphate ions of saliva.21 Its antimicrobial activity is due to the 
inhibition of glucose transport, carbohydrate storage, extracellular 
polysaccharide formation by interfering with enolase enzyme in 
microorganisms.21–23 In the present study, Fluoride varnish group 
[group II] showed reduction in mean S. mutans CFU/mL of saliva 
from 93.20 x 105 CFU/mL of saliva to 2.9 x 105 CFU/mL at 1 month, 

dI s c u s s I o n
Prevention of dental caries and Minimal Intervention Dentistry plays 
a vital role in pediatric dental practice. In the present century, great 
emphasis is placed on caries risk assessment, early diagnosis, and caries 
control. Thus, the focus has been shifted to preventive strategies and 
minimal intervention to eliminate the most prevalent disease ”dental 
caries”1 which is a multifactorial disease that will not occur without the 
presence of the microorganisms; S. mutans playing a major role.12,13 A 
variety of chemotherapeutic agents have been examined for their 
ability to control oral microorganisms and to affect plaque formation. 
The main classes which have been tested are antibiotics, metal ions, 
enzymes, plant extracts, and phenolic compounds.3

Fluoride is the most extensively studied and used for caries 
prevention.14 In 1985, Balanyk and Sandham15 developed a 
chlorhexidine containing antibacterial varnish that brought a new 
concept into preventive dentistry. Over the past few decades, 
chlorhexidine has evolved as the gold standard among the 
antimicrobial substances used in dentistry.16 Emilson CG5 and 
Messer13,17 showed that the best clinical effect of chlorhexidine has 
been obtained in high risk children. In our study Cervitec varnish 
and Fluorprotector varnish were used. One of the constituent of 
Cervitec varnish is chlorhexidine, which is a bisbiguanide with broad 
antibacterial activity.6 The highly cationic nature of chlorhexidine 
makes it both bacteriostatic (at low concentration) and bactericidal 
(at high concentration).

In our study, chlorhexidine varnish group [group I] showed 
drastic reduction in mean S. mutans CFU/mL of saliva from 88.85 x 105  
CFU/mL of saliva to 0.7 x 105 CFU/mL of saliva at 1 month, 1.5 x 
105 CFU/mL of saliva during 3 months, and 3.3 x 105 CFU/mL at 
6 months interval after application of varnish (Table 2, Fig. 4).

Table 1: Mean, standard deviation (SD), and standard error of mean (SE) of dental caries experience (dmft) according to different varnish groups

Group Mean SD SE

I 4.10 0.7881 0.1762
II 4.15 0.7452 0.1666
III 4.20 0.8335 0.1864

Total 4.15 0.7770 0.1000

Fig. 3: Mean, standard deviation (SD), and standard error of mean (SE) 
of dental caries experience (DMFT) according to different varnish groups

Table 2: Difference between the mean of Streptococcus mutans colony-forming unit per mL of saliva (x105 CFU/mL) in group I, group II, group III 
at baseline, 1 month, 3 months, and 6 months after the application of chlorhexidine and fluoride varnishes, respectively in each group

Duration n Mean Minimum Maximum

Chlorhexidine varnish group [group I]
Baseline 20 88.85 60 120
1 month 20 0.7 0 2
3 months 20 1.5 0 8
6 months 20 3.3 0 8

Fluoride varnish group [group II]
Baseline 20 93.2 80 110
1 month 20 2.9 0 6
3 months 20 5.6 0 10
6 months 20 6.6 0 20

Chlorhexidine + Fluoride varnish group [group III]
Baseline 20 87.65 65 120
1 month 20 0.3 0 2
3 months 20 0.4 0 2

6 months 20 0.8 0 4
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in nature. Not many studies have been carried out in this front and 
more research is still required.

Emilson CG5 and Schaeken MJ et al.34 found that the number 
of colonized tooth surfaces remained significantly below original 
levels for more than 26 weeks (almost 6 months) following 
treatment with chlorhexidine. Bretz et al.35 and Emilson CG5 found 
significant improvement in the gingival health of subjects for up to 
6 months. post treatment. Hence reapplication of the chlorhexidine 
and fluoride varnishes has to be carried out after every 6 months.5,36

The present study showed effective suppression of S. mutans.  
with the use of both the antimicrobials individually but the 
suppression was more significant with the combination of 
varnishes. The use of combination of chlorhexidine and fluoride 
varnishes is suitable and safe for very young children. The amount 
used is also lesser than the gels or mouth rinses. The ingestion of 
the chlorhexidine is significantly reduced when used in the form 
of the varnish. It also reduces the cost and cause less trauma to the 
young patients by early prevention of dental caries.13 Prevention is 
more cost effective as the patient shifts from high-risk level tolow 
risk level.37 Also, the varnish itself acts as a protective barrier to 
prevent the teeth from external staining.38

Considering the shorter treatment time, better taste, easier 
application technique, and safety, a varnish for preventive programs 
seems justified. But the most important difficulty in implementation 
of such preventive program is the availability of these varnishes in 
developing countries. For this more research is mandatory in this 
field and also consideration for subsidized rates for these products 
has to be given.

5.6 x 105 CFU/mL at 3 months, and 6.6 x 105 CFU/mL at 6 months 
interval after application of varnish (Table 2).

Zickert et al.24 1987 and Muerman et al.25 1988 showed that 
fluoride acts additively or even synergistically with chlorhexidine 
on S. mutans. Hence, we introduced the third group III where 
chlorhexidine varnish and fluoride varnish were applied to the 
same individual but alternately to study the combined effect of 
both agents on S. mutans. In our study, chlorhexidine + fluoride 
varnish group [group III] showed statistically significant reduction 
in mean S. mutans CFU/mL of saliva from 87.65 x 105 CFU/mL of 
saliva to 0.3 x 105 CFU/mL at 1 month, 0.4 x 105 CFU/mL of saliva at 
3 months, and 0.7 x 105 CFU/mL of saliva at 6 months interval after 
application of varnishes (Fig. 4). Brailsford SR et al.26 stated that the 
combination of Fluor-Protector and chlorhexidine varnish to be 
more useful in the prevention of tooth decay and it is very simple 
to apply and nonpainful.

In accordance to other similar studies,9,27,28 the combination 
preventive agents is thus helpful in reduction of caries to a greater 
extent than individual component. This is more important especially 
in patients with radiation caries,29,30 medically compromised 
patients, or children with special healthcare needs.31 While in 
patients with orthodontic appliances, the occurrence of white 
spot lesions is reduced when a combination of fluoride varnish 
and chlorhexidine varnish is used.30,32,33 However Subramanian 
et  al.12 showed that the combination of both chlorhexidine and 
fluoride (Tooth Mousse) was less effective on S. mutans count as 
compared to chlorhexidine alone. The efficacy of chlorhexidine per 
se is reduced when used along with agents that are highly anionic 

Fig. 4: Comparison between the mean of Streptococcus mutans colony-
forming unit per mL of saliva (x 105 CFU/mL) in chlorhexidine varnish 
group [group I], fluoride varnish group [group II], chlorhexidine + 
fluoride varnish group [group III] at baseline, 1 month, 3 months, and 
6 months after the application of varnishes

Table 3: The comparison of probability values based on Bonferroni multiple comparison test at various intervals of the study. (Intergroup 
comparison)

p-value 1 month 3 months 6 months

Group I with group II 0.00 0.00 0.002
Group I with group III 1.00 0.239 0.008

Group II with group III 0.00 0.00 0.00

Fig. 5: The comparison of probability values based on Bonferroni 
multiple comparison test at various intervals of the study. (Intergroup 
comparison)
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co n c lu s I o n
A safe application of chlorhexidine and fluoride in children 
is possible when its use is in the form of varnishes. Moreover, 
chlorhexidine and fluoride remains in the oral cavity over extended 
period of time, thus the suppression and stabilization of S. mutans 
to nonpathogenic levels are clearly observed over time.

Our study suggests that more research is urgently needed to 
determine the optimal preventive regimens, including antimicrobial 
therapies to prevent and modify the course of oral diseases in 
children. The concomitant use of chlorhexidine and fluoride varnish 
has proved to be more effective than individual components over a 
longer period of time, that is, over a period of 6 months. Hence we 
recommend the use of combination of chlorhexidine and fluoride 
varnishes for better results especially in children with high caries risk.

cl I n I c A l sI g n I f I c A n c e
With the evolving era in dentistry “constriction with conviction” 
has gained more popularity. Minimally invasive dentistry is one 
such branch which has evolved tremendously, it is paramount for 
the dentist to gain knowledge and choose wisely based on clinical 
evidence which will help them in their practice. Our study aims 
in providing knowledge established on evidence-based clinical 
research which will benefit the dentist from all over the globe.
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